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1. MACIHOPT PABOYEM ITIPOI'PAMMBbI YYEBHOM JUCHUILINHBI
OII1I1.06 Xumus

1.1. OobJs1acTh IPUMEHEHUS NPOrPaMMBbI

[Iporpamma y4yeOHOW JUCUMIUIMHBI SIBJISIETCA 4YacThlo 00pa3oBaTENbHOMN
POrpamMMbl TOATOTOBKH CIELHMAIIMUCTOB CpeHEro 38eHa B cooTBeTcTBUM ¢ DI'OC
no cneuuanpHoctn CIIO  19.02.11 TexHosnorus mPOAYKTOB NUTAaHUS W3
pPacTUTENLHOTO  ChIpbsi, YKpynHEHHas rpynna crnennanbHocten  19.00.00
ITpoMbIlIeHHAs KOOI U OMOTEXHOJIOTHH.

[IporpaMma npogeccHOHaNbHOIO MOJYJS MOXET ObITh MCIIOJIIb30BaHA B
JIOTIOJIHUTEIBHOM  NPO(ECCHOHAIbHOM  00pa3oBaHUM  JUIsl  TOBBILLICHUS
KBaJIM(UKALIMY U TEPENOATrOTOBKM PaOOTHUKOB MHILEBON MPOMBIIUIEHHOCTH 10
cnenuanbHocTl 19.02.11 TexHonorus NpPOAYKTOB MUTAHUS U3 PACTUTEIHHOTO
CBIPBS.

1.2. MecTo y4eOHOM JUCUUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl:
JTUCIUTIIMHA BXOJUT B 001IETTPOPECCHOHAIBHBIN ITUKIL.

1.3. leaun u 3axa4yu y4yeOHO# AUCHHUILUIMHBI — TPeOOBAHHMS K pe3yJbTaTaM
OCBOEHMS Y4eOHOI IUCHUILINHBI:

® OCBOEHHME 3HAHMHM O XUMHYECKOW COCTAaBIISIIOIICH Uil MPOBEACHUS
XMMHUYECKOT0 aHaI13a B MHUILEBOW TPOMBIILICHHOCTH;

® oBJIaJlecHHMEe YMEHMSIMHU IPHUMCHATH NOJYYCHHBIC 3HAHUS IJIs O0O0BSICHECHMS
p33H006pa3HI>IX XUMHNYCCKHUX ITPOLCCCOB B ITMIIICBOM IIPOU3BOACTBC,

® BOCHHMTAHME YOEXKJIEHHOCTHM O TO3UTUBHOM POJM XHUMUU B JKU3HU
COBPEMEHHOro 0O0IlecTBa, HEOOXOJUMOCTH XHUMHYECKU TIPaMOTHOIO
OTHOIIICHHS K COOCTBEHHOMY 37I0pPOBbIO U OKPY KalOIIeH cpefie;

* NMpUMEHEeHHE TMOJYYeHHbIX 3HAHMH W YyMeHMH i1 O€30MacHOro
WCIIOJIb30BaHUs BEIIECTB W MaTepuajioB B OBITY, Ha IMPOU3BOJACTBE U B
CEJIbCKOM XO3SIUCTBE, IS peUIeHUsl MPAaKTUYECKUX 3a/lady B MOBCEIHEBHOU
KU3HU, NI TPEAYNPEKACHUS SIBICHHUM, HAHOCSAIIUX Bpel 30pPOBBIO
YEJI0BEKA U OKPYKAIOLIEH cperie.

B pesynbpTate ocBoeHHs y4eOHOW AMCITUIUIMHBI OOYYArONIUICS JA0JIAKEH
yMeTh:

V-1 - npuMeHSITh OCHOBHBIE 3aKOHBI XUMUU JJISl PEHICHUs 3a/1ad B 00JIacTH
npo¢eCCUOHANILHON JIEATEIbHOCTH;

¥-2 - ucnonb3oBaTh CBOWCTBA OPraHMYECKHX BEIIECTB, IJUCIIEPCHBIX M
KOJUIOMHBIX CUCTEM JJI1 ONTUMU3ALMH TEXHOJIOTMYECKOTO MPOIECCa;

V-3 - onuckiBaTh ypaBHEHUSIMU XUMHUUYECKUX PEAKLUN MPOLECCHI, JIeKALUE
B OCHOBE MPOMU3BOJICTBA MPOIOBOJIBCTBEHHBIX MTPOIYKTOB;

Y-4 - mpoBOOUTH pacyeTbl MO XUMUYECKUM (QOopMyliaM MU ypaBHEHUSIM
peakuu;

V-5 - ucnonb30BaTh JIaOOPATOPHYIO MOCYAY U 000PYI0BaHUE;



VY-6 - BBIOUpaATh METOM ¥ XOJ XUMUYECKOTO aHAIN3a, MOJ0NPATh PEAKTUBBI
U anmaparypy;

Y-7 - [OpoOBOAUTH KAYECTBEHHBIE pPEAKLIUU HA  HEOPraHUYECKHE
(opraHnuueckue) BeuecTa (MOHbI, (PYHKIIMOHAIIBHBIE IPYIIIbI);

Y- 8 - BBINOJHATH KAYECTBEHHBIE PACYEThl COCTABA BEIIECTBA 10
pe3yabTaTaM U3MEpPEHNUN;

V-9 - coOmogaTe nOpaBWiIa TEXHUKH O€30MacHOCTH Mpu paboTe B
XUMHYECKOU J1abopaTOpUH.

B pesynpraTe ocBOeHMsS Y4eOHOW ITUCHUIUIMHBI OOYYAIOIIUNCA dOJIKEH
3HATh:

3-1 - OCHOBHBIE OHATHUS U 3aKOHBI XUMUU;

3-2 - OCHOBHBIE KJIACChl HEOPTAaHUYECKUX U OPTaHUYECKUX COCTMHEHUN;

3-3 - TeopeTHYeCKHe OCHOBBI OPTraHUYECKOW, (PU3NYECKOW, KOJIJIOMIHOMN
XUMUH;

3-4 - MoHATHE XMMUYECKOM KMHETUKH M KaTaln3a;

3-5 - kiaccu(UKanMio XUMUYECKHUX pEaKIUil M 3aKOHOMEPHOCTH HX
MPOTEKAHMUS;

3-6 - oOparuMble U HEOOpaTUMbIE XHMHUYECKHE PEaKUUH, XUMUYECKOE
paBHOBECHE, CMELIEHUE XUMHUYECKOTO PaBHOBECHUS MOJ ACHCTBUEM pa3IUUYHBIX
(bakTopoB;

3-7
oOMeHa;

3-8 - ruaposiu3 CoJiel, AUCCOLMALUIO 3JIEKTPOJUTOB BOJHBIX pPacTBOpax,
UMETh TTOHSTUE O CUIIBHBIX U CIA0BIX DJIEKTPOJIUTAX;

3-9 - remnoBol A(PPEKT XUMUYECKUX PEAKIUH, TEPMOXUMHUYECCKUE
YpaBHEHHUS;

3-10 - XxapakTepUCTHUKH PA3IUYHBIX KJIACCOB OPraHUYECKUX BEILECTB,
BXOJSIIUX B COCTaB ChIPhsl U TOTOBOM MPOYKIINH;

3-11 - cBoMCTBa PaCTBOPOB U KOJUIOWJHBIX CHCTEM BBICOKOMOJIEKYJIPHBIX
COCIUHCHUM,

3-12 - qucniepCHBIE U KOJUIOUIHBIE CUCTEMbI MUIIEBBIX MTPOAYKTOB;

3-13 - posib U XapaKTEPUCTUKU TOBEPXHOCTHBIX SIBJICHUM B MPUPOJHBIX U
TEXHOJIOTUYECKUX MPOLIeCCax;

3-14 - 0CHOBBI aHAJTUTHUYECKON XMMHU;

3-15 - OocCHOBHBIE METOJABI KJIACCHYECKOTO KOJUYECTBEHHOTO M (DU3UKO-
XUMUYECKOTO aHAJIn3a;

3-16 - HazHaueHWs W TpaBWIa HCIOJIB30BaHUS  JTAOOPATOPHOTO
000pyIOBaHUS U anmapaTyphl;

3-17 - MeTO/Ibl ¥ TEXHUKY BBIMOJHEHHS XUMUYECKUX aHAIU30B;

3-18 - mpuemsbl 6e30macHoi pabOThl B XUMUYECKOH J1a0OPATOPHH.

OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIHNH, PCAKIUMU HWOHHOI'O

TeXHUK-TEXHOJIOT JOJKEH 00J1a1aTh OOIMMH KOMIICTCHITUSIMH:

OK O01. BeiOupare cnocoObl pemieHuss 3anad  npodeccuoHanbHON
JEATEeIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnosb30oBaTh COBPEMEHHBIE CpEACTBAa IIOMCKA, aHAIW3a W



MHTepIpeTauuu nHpopManuu, 1 HHOOPMALMOHHBIE TEXHOJIOTHH JIJIS1 BBITOIHEHHUS
3a7a4 Mpo(hecCnoHaTbHOM e TEIbHOCTH.

OK 04. DddexTtuBHO B3aUMOACHCTBOBATH W pPabOTaTh B KOJUICKTUBE U
KOMaH/I€e.

OK  07. ConericTBoBaTh COXPaHEHUIO OKpY Karomen cpenbl,
pecypcocOepexeHnto, NPUMEHITh 3HaHUS 00 W3MEHEHUHM KIMMAaTa, MPUHLIUIBI
OepexIMBOro MpPOU3BOACTBA, A(P(EKTUBHO JCHCTBOBATH B  YpPE3BbIUAMHBIX
CUTYaIHSIX.

TexXHUK-TEeXHOJIOT T0DKEeH 001a1aTh TPO(PEeCCHOHATBHBIMU KOMIIETEHITUSIMHU:

I1K 3.2. IIpoBoauTh J1abopaTOpHBIEC MCCIIEIOBAHNS KauecTBa U 0€30MacCHOCTH
ChIpbs, TMONYy()aOpUKaToOB M TOTOBOW MPOAYKIIMH B TMPOIECCE MPOU3BOJICTBA
MPOAYKTOB IUTAHUS U3 PACTUTEIILHOTO ChIPHSI.

1.4. PexomeHnayemMoe KOJIHYECTBO YACOB HA OCBOEHHME NMPOrpamMMbl y4ueOHOM
AUCUMIIMHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuaroierocsi 268 4acoB, B TOM YHUCIIE:
o0si3aTeNbHON ayJUTOPHON yueOHOUM Harpy3ku oOyuaronierocs 242 yaca

2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM JUCIIUIIJIMHBI
2.1. O0beM yueOHOH TMCHUIUIMHBI M BUAbI Y4eOHOH PadoThI

Bup yueOHoit padoThl O0bem yacos
MaxkcumasibHasi yueOHasi HArpy3Ka (Bcero) 268
O06s13aTe/IbHAS AYIUTOPHAsI y4eOHAsi HATPY3Ka (Bcero) 242
B TOM UYHUCJIE:
n1abopaToOpHBIE pabOTHI 86
IIPAKTUYECKHUE 3aHATUS 40

KOHTPOJIbHBIC pa6OTBI

KypcoBas paboTa (mpoeKT)

KoHcynpranumu 8

CamocrosiTejibHasi paboTa o0yuawuierocs (Bcero) 0

B TOM YHCJIC:

caMoCTOsITeNIbHas paboTa HaJl KypcOoBOM paboTOM (IPOEKTOM)

IIpoMexxyTouyHas arrectanus 18

1 cem. — KOHTp. pao.

Hmozcosas ammecmayus 6 popme (ykazamy) 2 COM. - SK3AMEH




2.2. TemaTu4eckuii IJIaH U cogep:xkanue ydeoHoi nucuumanabl OII.06 Xumus

HaumenoBanue Coaepixkanue yueOHOro MaTepuasa, jadoparopHbie padoThl U MPAKTHYECKHE O0bem YpoBenn
pa3esioB U TeM 3aHATHS, CAMOCTOSITE/IbHAs padoTa 00y4aumxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMSI
1 2 3 4
Paznen 1. @U3MKO-XMMHYECKOE COCTOSIHME W CTPOEHHME NHIIEBOI0 ChIPbsi M NMPOAYKTOB. OCHOBBI 00IIel H
usnyeckoin XuMum
Tema 1.1. Baeaenmue. | Coaep:xkaHue yueOHOro MaTepHaJia
OcHoBHble mnOHATHA M | Beenenue. OcHOBHBIE MOHATHA XUMUAU. OCHOBHBIE 3aKOHBI XUMUHU. 3aKOH SKBUBAJIEHTOB. 2 1,2
3aKOHBI XMMHMH OKBHUBAJIEHT 3JIEMEHTA. DKBUBAJIEHT CJIO)KHOT'O BEILECTBA. BBIUMCIIEHUS MOJISIPHBIX Macc
SKBHUBAJIEHTOB KHUCJIOT, OCHOBAHUU U cojeil. Boruncnenus no xumuyeckuM ¢opmysaMm u
ypaBHEHUSM
IlpakTyeckune 3aHATHS
[13 1. Pacuer MOJsIpHBIX MAacC SKBUBAJIEHTOB BelECTB. [I[pUHIIMT 35KBUBAJIEHTHOCTH. 2 1,2
13 2. BeruucieHnus 1o XuMu4eckiuM Gopmysiam 1 ypaBHEHUSIM 2 1,2
Tema 1.2. Texunuka | Coaep:xkaHue y4eOHOIro MaTepHaJia
0e3omacHocTH, IIpaBuna TeXHUKH OE€30MIACHOCTH M IepBasi IOMOIIb MPU HECUACTHBIX ciyyasx. [IpaBuna 2 1
OCHOBHLIE MNPABWJA M | BBIOJIHEHUS U odopmiieHus jgadbopatopHbix paboT. OCHOBHBIE MpHEMBbI pPabOTHl B
npuemMbl  pa0doTel B | mabopaTtopuu. XuMuueckas rnocyna. Knaccudukarmus. Yxon 3a nocyjoi. MbIThe U CyIIKa
JabopaTopumn nocyasl. [lpaBmiia Ge3omacHOCTH Hpu paboTe ¢ XUMHUYECKOM mocynoil. Xumuueckue
peaktuBbl. [IpaBusa 6e3omacHOi pabOThl C XUMHUUECKUMH PEAKTHBAMHU.
JlabopaTopHbie padoThI
JIP 1. O3HakOMJIEHME ¢ MEpPHOW MOCYJOH, €€ Ha3HAYEHHWEM U TEXHHUKOH XMMHUYECKOTO 2 1,2
9KCIIEPUMEHTA.
JIP 2. O3HakoMJIEHHE C YCTPOMCTBOM M TEXHUKOW B3BEIIMBAHMS HA JJAOOPATOPHBIX BECax. 2 1,2
Tema 1.3. Crpoenue | Conep:xanue y4eOHOIro MaTepHuaJia
aTOMOB ¥M  MOJIEKYJI. | DIeKTpoHHasi Teopusi CTpoeHusi aroma. CocTaBlieHHWE AJIEKTPOHHBIX (OPMYJT aTOMOB, 8 1

ArperatHbie COCTOSTHMS
BelllecTBa

noHOB. CTpoeHue MoisieKysl. Tumbl XUMHYECKUX CBsi3eld. THUIBI KpUCTAUIMUECKUX
pemeTok. MeXMONeKyIsIpHble B3aUMOJICHCTBUA. ATpEraTHbIE COCTOSIHHS BEIIECTBA.
O6mas xapaktepuctuka. ['a3000pa3Hoe cocTosiHue BemiecTBa. O0Ias XapakTepUCTHKA.
Wneanpuerii ra3. .3akonsl naeanbHoro rasa. MKT. Peanpable rasel. CoKmKeHHE Ta30B.
[IpumeHenne CKUKEHHBIX Ta30B.

Kunkoe coctostHue BemiecTBa. [10BEpXHOCTHASI SHEPTUsS U MOBEPXHOCTHOE HATSKCHUE.
ITAB. Bs3kocTe >xuakocTe. Meroasl ompeaeneHus BSI3KOCTH M MOBEPXHOCTHOIO




HATSDKEHUS! AKUJIKOCTH.
TBepnoe cocrosiane BeniecTBa. Kprucrammnaeckue u amopgHbIe BelecTa
[TonroroBka nHGOPMALMOHHBIX COOOIICHUH (IO KEJTAHHIO).

IlpakTryeckune 3aHATHS

I13 3. Pemmienne 3a1a4 o teme «I'a3000pa3HOe U KHUIKOE COCTOSIHHE BEIIECTBAY 1,2
JlabGopaTopHble padoThI
JIP 3. OnpeneneHue BA3KOCTH KUJIKOCTHU (TJIMIIEPUHA). 1,2
Tema 1.4. Copep:xxanue yueOHOro MaTepuaJia
Knaccupuxauus Knaccudukanust Heoprannueckux coeauHeHuil. OKCHUIbI, OCHOBAHHS, KUCJIOTHI, COJIH: 1
HEOPraHu4eCcKHX KIaccupuKalus, HOMEHKIATypa, XWMUYECKHE CBOWCTBA W METOJbl IMOJIyYCHUS.
coeIMHEeH Uit B3aumocBs3p MeXy Ki1accaMy OpPraHMYeCKUX COSAMHEHUN.
KoopauHanyonHsie (KOMIUIEKCHBIE) COSAMHEHHS, UX CTPOCHHE, HOMEHKJIAaTypa. Bumisl
cBsi3el. M3oMepusi KOMIUIEKCHBIX COCTMHEHUM.
IIpakTHYecKHe 3aHATHSA
13 4. CocraBnenue GopMynT H Ha3BaHWN HEOPTaHWYECKHUX BEIIECTB, YPAaBHECHHM 1,2
XUMUYECKUX PEAKIIUN C yUaCTHEM Pa3HbIX KJIACCOB HEOPTAaHMUECKUX BEIIECTB.
Tema 1.5. DHepreruka Copep:xanue yueOHOro MaTepHaJia
XHUMHYECKHX peaKkuui OCHOBBI XMMHUYECKOW TEPMOJMHAMUKHU: OCHOBHBbIE TOHATHSA. CrocoObl Tmepegadn 1
Hepruu. 1 3akOH TepMOAMHAMHKH. OHTanbnus. TemnoBoit shdexT peakuuu.
Knaccudukanus peakuuit no temioBoMmy 3ddexty. OCHOBHBIE MOHATUS TEPMOXUMHH.
3akoH ['ecca u ciencTBUS U3 HETO.
CaMonpou3BOIbHBIE TPOLECCHl. ODHTPONUS. 2 3aKOH TepMoAuHaMHKHU. I300apHO-
M30TepMUYECKUi moTeHuuan. Kpurepuu camonpon3BOIbHOTO IPOTEKAHUS PEAKIIUH.
IIpakTHYecKkHne 3aHATHS
I135. Tepmoxumuueckue pacuersl. OnpeneneHue  HaIpaBJIEHUS  BO3MOXHOIO 1,2

MIPOTEKaHUsl XMMHUYECKOMN peakluu

Tema 1.6. OcHOBBI
XHMHYeCKOl KHHETHKH.
Karanu3. Xumuueckoe
paBHOBecHe

Conep:xaHue y4eOHOro MaTepuaJia

Xumuyeckass KuHeTHKa. CKOpPOCTh XUMHMUYECKHUX peakiuid. 3aBUCUMOCTb CKOPOCTH
peaKIy OT MPUPOJBI U KOHIIEHTPALIUU PEAarupyroIIUX BEIIEeCTB. 3aKOH JIEUCTBHS Macc.
Kunerndeckass kiaccuukamus XUMHUYECKHX peaknuid. MOJEKyISIpHOCTh W TMOPSIIOK
peakiuu. CIIOXKHBIE pEaklUU: TMapajliebHbIe, IOCJIEI0BAaTEIbHbIE U COMNPSIKEHHBIC.
Teopusi akTUBHBIX CTOJKHOBEHHU. 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT TEeMIIEpPaTyphl.
[IpaBuno Bant-I'odda u ypaBHenne Appennyca. POTOXUMUUECKUE U IETIHbIE PEAKIINU.
Karanus. Kartanuzatopel. ['oMOreHHBI M TeTeporeHHbIM KaTanu3. Teopuu KaTanausa.
DepMEHTATUBHBIN KaTaIu3.




OOpatumble ©W HEOOpaTUMBIC peakuud. XuUMUYeckoe paBHOBecue. KoncraHTa
paBHoBecusl. [Ipunnumn Jle [llarense. CriocoObl CMENICHUST XUMHUYECKOTO PAaBHOBECHSI.
[ToaroroBka nHMOOPMALIMOHHBIX COOOIICHMIA (IO KEJIAHUTO)

IlpakTryeckune 3aHATHS

[13 6. Pemenue 3agauy Ha KUHETHMUYECKHE 3aKOHOMEPHOCTH. BbIunciaeHUs B COCTOSHUU
XMMHUYECKOT0 paBHOBecHs. PelleHne NPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUH  Ha
IIPUMEHEHNE IPUHILINIIA IOJIBUKHOTO PAaBHOBECHSI

1,2

Tema 1.7. PacTBOpBbI.
da3oBble paBHOBECHS

Copep:xanue yueOHOro MaTepuaJia

PactBopbl. O6mmas xapakrepucTuka pacTBopoB. PacTBopeHne kak (M3MKO-XMMHYECKUN
nporecc. Knaccudpukanust pactBopoB. PacTBopuMOCTh Ta30B, JKUAKOCTEH M TBEPIBIX
BemecTB B Boje. 3akoH ['enpu. Oxcrpakuusa. PuU3NKO-XMMHYECKHE CBOMCTBA
pa3baBneHHbIX  pacTBopoB. Juddysus. KommuratuBHbele CBOHCTBA  pacTBOPOB
HERJIEKTPOJIUTOB U 3eKTpoauToB. OcMoc, ocMoTHueckoe AaBieHue. 3akoH Bant-I'odda.
JlaBneHue HacblleHHOro napa. 1 u 2 3axkoHsl Paynd. Pemenue cutyanmii u 3amad c
ucrnosb3oBaHneM 3akoHOB Baut-I'odpda n Payns. CpoiicTBa pa30aBieHHBIX pacTBOPOB
anekTponuToB. CreneHs auccounanuy. CuiabHble U ciadble 3JIeKTpoIUThl. OTKIOHEHUS
ot 3akoHOB Payns u Bant ['odda mist pacTBOpPOB CHIBHBIX AJIEKTPOJIUTOB. Teopus
CHJIBHBIX DJIEKTPOJIUTOB. AKTHBHOCTh. Kakymasics creneHb auccounuanuu. Crabble
anekTposuThl. KoHcTanta muccomnuarnuu. 3akoH pazbaBieHuss OcTBanbia s clIaObIx
ekTponuToB. OOmas M akTHUBHAsg KHCIOTHOCTh. PactBopel anexrponuroB. TO/I.
Peakiiun nonnoro oomena. ['maponus. Bogopoansiii nmokazarens. bydepHbie pacTBOpHI.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAaKIMU B  PAacTBOpax. OJIEKTPONPOBOJHOCTH
pacTBOPOB  DJIEKTPOJUTOB.  YJelbHas  AJIEKTPONPOBOJHOCTb.  OKBHUBaJIEHTHAas
NMEKTPONpPOBOAHOCTh. 3akoH Komppayma. KonaykromeTpuueckuii METOJ aHaIu3a.
OnexTpoAHble moTeHuuanbl. YpaBHeHue Hepucra. Hopmanbhblil  (cTaHAapTHBIN)
NOTEHIIMAn  3JeKTpoja. [3mepeHue  anekTpoaBwkylied cuisl.  OnpeneneHue
MOTEHIMANIOB 3JIeKTpoaoB. llotenmmomerpus. ®azoBbie paBHOBecus. [IpaBmiio a3
I'n66ca. daszoBas auarpamma BoOJbl. PaBHOBecHSs B T€TEPOr€HHBIX CHCTEMaXx.
Boblunicnenue  mpousBeA€HHMS ~— PacTBOPHUMOCTHM  MaJlOPACTBOPUMBIX  COECTUHEHHM.
[IpumeneHne mpaBuila pacCTBOPUMOCTH B XUMHUU. lIprMeHeHune 3akoHa IEHCTBUS Macc K
pa3HbIM TUIIAM PEAKLIHI.

IIpakTH4yecKkue 3aHATHSA

113 7. CnocoOsI BeIpaKeHHUsI KOJTMYECTBEHHOTO COCTaBa pacTBOPOB. Perenue 3aqad.

N

[13 8. Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3amaHuil 1o Teme «KosmuratuBHbie
CBOICTBA PACTBOPOB)




I13 9. luccoumanusi KUCIOT, OCHOBaHUH, cosieil. CocTaBieHUE ypaBHEHUN peakiuil B 2 1,2
MOHHOM Bujie. PaBHOBecHsi B rOMOreHHBIX cucteMax. PaBHoBecus B OyepHBIX cUCTEMaX.
I13 10. Bpruncnenne KOHLIEHTpalMM MOHOB Bojopoja (runpokcuna-uonon), pH (pOH) B 2 1,2
pacTBOpax CUIBHBIX U CIA0BIX DJIEKTPOIUTOB, B Oy(hepHBIX pacTBOpAX.
I13 11. CocraBiieHne ypaBHEHHMI THUIPOJU3a COJEH B MOJIEKYJSIPHOM M MOHHOM BHUJIE. 2 1,2
PaBHOBecus B pactBopax coseil. KoncranTa ruaponusa.
I13 12. CocraBnenue ypaBHeHuii OBP s1ekTpoHHO-MOHHBIM MeTOAOM. BrruucieHue 2 1,2
MOJIIPHBIX MacC SKBHUBAJICHTOB OKHCIUTEINS U BOCCTAHOBUTEIIS
JlabopaTopHbie padoThl
JIP 4. OKuCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B aHAJTMTHUYECKON XUMHUHU 2
Pa3zges 2. MeToabl aHAJIHM3A IMIIEBOT0 ChIPbS M MPOAYKTOB. OCHOBBI AHAJTUTHYECKOH XMMUM
Tema 2.1. Coaeprxanue yueOHOro MaTepuasa
KavecTrBennblii anaam3 | TeopeTnyeckue OCHOBBI KaueCTBEHHOrO aHayim3a. MeToapl aHaiu3a. AHAIUTHYECKUE 2 1
peakmuu, TpeboBanus Kk HUM. Crnenuduyeckre M rpynmoBble peareHThl. [[poOHbIA U
CUCTeMaTU4YEeCKU crocoObl MOKporo aHanuza. Knaccudukanus KaTHOHOB M aHHOHOB.
Knaccudukaius peakTHBOB.
JlabGopaTopHble padoThI
JIP 5. KayecTBeHHbIE (aHAIUTUYECKUE) pEaKLIMU KaTHOHOB U aHHOHOB 4 1,2
JIP 6. KauecTBeHHBII aHAJIU3 CYXOU COIHU 2 1,2
Tema 2.2. | Coneprkanue y4eOHOro MaTepuaJjia
KoanyecTBeHHDIH TeopeTnyeckue  OCHOBBI  KOJIMYECTBEHHOrO  aHajuu3a.  XHMUYECKHE  METOJbI 6 1
aHaJIn3. XHMHYECKHE | KOJIUYECTBEHHOIO a”Hajn3a. ['paBumeTprueckuii  MeTOA ~ aHaANIM3A. MeTonbl
MeTO/IbI rpaBUMeTpHUeckoro ananusa. OOopyaoBaHHE W TOCYJa TPaBUMETPHUYECKOTO aHAU3a.
KOJIM4€eCTBEHHOT' 0 Oranbl TpaBUMETPUYECKOTO aHanu3a. Pacyersl B rpaBuMerpuu. [IpuMenenue Merona B
aHaJn3a KOHTpOJIE KauecTBa.
CymniHoCTh TUTPUMETPUUYECKOTO MeTona aHanu3a. [locyma u oOopynmoBaHue. DTarmbl
TUTPUMETPUUECKOTO aHamm3a. Meton HeuWrpammzanuu. CraHgapTHele U paboumne
pactBopbl. CymHocTh Merona. HWuaumkaropel. KpuBbsie  TtuTpoBaHus. Touka
JKBUBAJIEHTHOCTU. [loHATHE 00 O0OIe KUCIOTHOCTH (LICJOYHOCTH). MeTosl
TUTPUMETPUUECKOTO  aHanu3a. Beluucinenus B tutpumerpuu.  [Ipumenenue
TUTPUMETPUUECKUX METOJIOB B KOHTPOJIE KAU€CTBA ChIPbsl U TOTOBOM MPOAYKITUH.
[ToaroroBka MHGOPMAITMOHHBIX COOOIIEHNH (TI0 JKEJTAHUIO).
IIpakTHYeckne 3aHATHS
I13 13. MaTtemaTtrnueckas 00paboTKa pe3yJbTaTOB aHaIK3a 2 1,2
113 14. BolunicieHusi B rpaBUMETPUYECKOM aHAIHN3€ 4 1,2

-
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[13 15. BeluniciieHus: B THATPUMETPUYECKOM aHAIU3E

1,2

JlaGoparopHble padoThI

JL.P. 7. OnipepesieHne BIaXKHOCTH MYKHU 2 1,2
JI.P 8. Onpenenenuie 30J1bHOCTU MYKH 4 1,2
JIP 9. Onpenenenne MacCOBOM JIOJIM CyXOT'O BEIIECTBA B HATUTKE (COKOCOIEPIKaLIHii) 2 1,2
JIP 10. KanubpoBka MepHOU MOCY b 4 1,2
JIP 11. Meton ueWrtpanuzanuu. [IpuroToBieHue CTaHIApTHOIO PacTBOpa NIABEJICBOM 4 1,2
KHCIIOTHI. Y CTAHOBJIGHHE MOJISIPHON KOHIICHTPAIMH pabovyero pacTBopa mEIouu
JIP 12. Metoa HeiTpanuzamuu. OnpeaeseHue Macchl KUCIOTHI B pacTBOPE 2 1,2
JIP 13. Meton HelTpanu3anuu. OnpeneneHue o01el KUCIOTHOCTH HAITUTKA 2 1,2
JIP 14. Metoa neiTpanuzamuu. OnpeaeaeHue Macchl COJibl B pacTBOpE. 2 1,2
JIP 15. Ilepmanranatomerpus. IIpuroroBieHne CTaHIAPTHOIO pPACTBOpA IIaBEIEBOU 2 1,2
KHCIIOTHI. Y CTaHOBJICHHE HOPMAJIbHON KOHIIEHTpalluu pabodyero pacTBopa nepMaHraHarta
KaJIus
JIP 16. [Tepmanranatomerpusi. OnpeneneHue MaccoBOM 1oiu skenesa (2+) B conu Mopa. 2 1,2
JIP 17. Meton ocaxaenus. OmnpenesieHME MacChl XJIOPUJIOB B MHUHEPAIBHOW BOJAE 2 1,2
(pacTBOpE) apreHTOMETPUUECKUM METOJOM
JIP 18. Kommnekconomerpusi. OnpeneneHne o0men ECTKOCTH BOIBI 2 1,2
Tema 2.3. Conep:xaHue yueOHOro MaTepuaJia
KosnuuyecTBeHHbIIH [TonsiTre (HU3NKO-XMMHUECKUX METO/OB aHalln3a, UX Kiaccuukaiys U posib B aHATU3e. 6 1

aHaJan3. Pusuko-
XHMHYECKHE METOABI
aHAJIN3a

OnTudeckue (CrEeKTpaJIbHBIC) METObI aHAIN3a, X Kiaccupukanus. GoToMeTpuIecKuit
MeTol aHanu3a. ONTHYeCKHe XapaKTepUCTHKH OKPAIIeHHOTO pacTBopa. 3akoH byrepa-
JlamGepra-bepa. Meronbl BU3yalbHOW KOJOPHUMETPHUH: METOJl CTAaHAAPTHBIX CEpHH,
MeTOoJl pa3baBlieHUsT U METOJ KOJOPUMETPUYECKOro TUTpoBaHUA. MHCTpymMeHTanbHBIE
METOJIbI: (POTOIEKTPOKOIOPUMETPHs, CieKTpodoToMeTpus. Cxema CcreKTpodoToMeTpa
(KOK). Otansl cnektpodoTomerpuueckoro axammuza. llocTpoeHue KanuOpPOBOYHOTO
rpaduka. [Ippmenenne MeTo1a B KOHTPOJIE KauecTBa.

Pedpakromerpuueckuii meron ananuza. Ilokazarens mnpenomienus. Pedpakromertp,
OPUHIUN  JIeicTBUsA. MeTronuka pedpakTOMETPHUUECKOro ompeaenceHus. Pedpakuus
MoJibHasg U yzAenbHas. [IpuMmeHeHue MeTosla B KOHTpOJiEe KayecTBa. JIFOMHMHECHEHTHBIN
MeTOJ aHanu3a. Vcrnonb30BaHue B KOHTPOJIE KaYyecTBa.

DneKTpoXUMHUecKne MeToAasl aHanu3a. Krnaccudukanus. I[loTeHnmoMerpuyeckuit
aHain3. YpaBHenue Hepucra. Onexkrtpoabl noreHuuomerpuu. pH-merp. Ilpunuun
neiictBus. W3mepenue pH. Ilpsmas mnoTeHIMOMETpHsT U MOTEHIHMOMETPUYECKOE
tutpoBanue. Iloctpoenne kpuBor TuTpoBanus. OnpeaeneHne TOYKH SKBUBAJICHTHOCTH U
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o0béMa peareHra. lcroib30BaHHE MMOTEHIMOMETPUYECKOTO METO/Ja B KOHTPOJIE
KayecTBna.

[Honspumerpuueckuilt Meron ananusa. Ilomspumerp. Mcnons3oBanue MeToaa B KOHTPOJIE
KadecTBa. Xpomarorpadusi, CyuiHOCTh METOJIa. XpoMaTtorpapuiyecKuii MeTo | aHaJIu3a.
Knaccudukanus mMetonoB xpomarorpapudeckoro anann3a. KomoHoyHas ¥ MIOCKOCTHAs
xpoMarorpadus. ['azoBas, razoxuakoctHas W xuakocTHas (BOXKX) xpomarorpadus.
Xpomarorpadsl. Mcnons3oBanue xpoMatorpaguu B KOHTPOJIE Ka4eCTBa.

[ToaroroBka nMHGOPMAIIMOHHBIX COOOIIEHUH TT0 JKEJIAHHUIO).

KonrponbHas padota no pasnenam 1 u 2.

JlabGopaTopHblie padoThI

JIP 19. Crnekrpodoromerpudeckuii Meron aHamuza. OmpenerneHue MacChl MEAW B
pacTBope.

1,2

JL.P 20. PedpaxTomeTpuueckuii Metoa aHanu3a. OnpeneneHne MacCoBOM JTOJIA caxapo3bl
B pacTBOpax pa3HbIX KOHIICHTPALIUMA

1,2

JIP 21. PedpaxTomerpuueckuili metoj, aHanuza. OmnpesnerneHue MOJSIpHOM pedpakuuu
cruprTa.

1,2

JL.P 22. Tlpsmas morenuuometrpusi. Kammbposka pH-merpa mo OydepHbIM pacTBOpam.
Onpenenenne pH HanuTkoB

1,2

Pa3zgen 3. ®usuko-xumMuy
XUMHUHU

ecKoe COCTOsIHME M CTPOeHHe NMUIEBOr0 ChIpbSl U MPOAYKTOB. OCHOBBI KOJIJIOHIHOI

Tema 3.1.
IloBepxHOCTHBIE
sIBJIeHUsA. Aicopoumsi

Copep:kaHue y4eOHOIr0 MaTepHuaJia

IloBepxHocTHBIE siBJeHHA. Kiaccupukanys MOBEpXHOCTHBIX SBICHHHA MO arperaTHOMY
COCTOSTHUIO KOHTakTUpyromux ¢a3. TepMoauHaMuueckas XapakTepruCTHUKa MOBEPXHOCTH.
Ancopbumst, e€ Buupl. AncopOrus Ha TOABMXKHBIX (pa3ax. [loBEepXHOCTHO-aKTHUBHBIC
BemiecTBa. YpaBHeHue [uG0ca. IlpaBuno TpayGe. AxcopOuus Ha TpaHUIE IBYX
HECMEIIHBAFOIIUXCS )KUTKOCTCH.

AjcopOumuss Ha TBepAoM ajacopOeHTe. Teopuss MOHOMOJEKYISPHOW —aJICOPOIMH.
N3otrepma ancop6uuu Jlenrmiopa. Tumnbsl amcopOeHToB. MosekymnsipHas aacopOrus.
AgncopOuust  3JEKTPOJIUTOB. HNonHo-oOMeHHass  ajacopOnus. AncopOuus w3
MHOTOKOMIIOHEHTHBIX cHucTeM. CwmauuBanue. [IpuMmeHeHHME ancopOIMHM B THINEBHIX
MIPOM3BOJICTBAX (IMMOArOTOBKA HH(POPMAIIMOHHBIX COOOIICHHUI).

JlabopaTopHbie padoThl

JIP 23. AncopOivisi aKTHBUPOBAHHBIM YTJIEM BEIIECTB U3 BOJAHBIX PACTBOPOB

1,2

Tema 3.2. JlucnepcHele

Copep:kanue y4e0HOIro MaTepHuaJia

CHUCTCMBI

JMucnepcublie cucrembl. Knaccudukanus. MeToibl MOSyYeHHUST U OYUCTKH JTUCTIEPCHBIX

14
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CUCTEM.
Konnouano-gucnepcubie cucrembl. Ctpoenue muneit. CraOuimzanus U KoaryJssius
nucnepcHbelx cucteM. llpaBuna koarymsiuu. DakTopbl YCTOMYMBOCTH KOJUIOMAHBIX
cucteM. KoarynsunonHas u HeUTpanu3alMoHHas koaryisuus. KosutomaHas 3amura.
IIpumenenne BMC 1u1s1 3aliuThl KOJUIOMAHBIX pacTBOpoB. Diokynauusa. Pemienue
3aJlaHui Ha cocTaBlieHue (GopMyJT MULEILT M pacyeT Iopora KoaryJisluy 30JIeH.
MonekyIsipHO-XUMUYECKHEe  CBOMCTBA  KOJJIOUAHBIX  cucteM.  Juddysuonno-
CEUMEHTAllMOHHOE paBHOBecue. ONTHYECKHE CBOMCTBA KOJUIOMJIHBIX  CHCTEM.
VYpaBuenue Penes. Onrtuueckre METObI UCCIEIOBAHUS 301€H.

DJIEKTPOKUHETUYECKHE  siBJIeHUsS. CTpO€HME  JBOMHOTO  AJIEKTPUYECKOTO  CJIOS.
ONEeKTPOKMHETUYECKUI TOTEHIHAIL.

Komnmonnueie [TAB. Posnb B )XU3HEESITENBHOCTH U MUILEBBIX MPOU3BOACTBAX.
MukporereporeHHble U rpy0oIucCIIEpPCHbIE CHCTEMbI. DMYJIBCUH, UX KIACCUPUKAIIHSL.
Crabunuzanust sMmyibcuii. OOpamienue ¢a3 smynbcuil. Paspymienue smynbcuid, uX
npuMeHenne. CycrneH3uu, uxX Kiaccuukanus, ctabuinsanus, IpUMEHEHUE B MUIIEBOM
MpOMBIIIIEHHOCTH. [leHbl: monyueHue, crabunmzanusi, paspylleHHe, NpPUMEHEHHE B
MUILIEBOM MPOMBIIUIEHHOCTH. A3PO30JIU: MOJy4YeHHE, CBOWCTBA a3p0o30Jiel U COCOOBI UX
pa3pylieHus.

[TonroroBka nHGOPMALMOHHBIX COOOIICHUH (I10 KEJTAHHIO).

JlaGoparopHble padoThI

JIP 24. llony4yeHne KOJJIOMIHBIX CUCTEM Pa3IMYHbIMU METOJAMH. 2 1,2
JIP 25. OnpeseneHue nopora KoaryJsiiuu 305 ruapokcusa sxenesa (I11) snexrponuramu. 4 1,2
Pasnea 4. OcHOBBI OpraHM4ecKoii XMuMHHU
Tema 4.1. Beenenme B | Coaep:xkaHue yueOHOro MaTepHaJia
OPraHuYecKyl XUMHIO Teopusi XMMHYECKOI0 CTPOEHHSI OPraHMYeCKHX BewecTB. M3omepsl. Buabsl nzomepun. 12 1,2

I'omonoru. @yHkuuMoHanbHble rpynnsl. Kiaccupukanus OpraHMYeCKHMX BEIIECTB.
Knaccudukanmst opranndeckux peakiuii. MexaHu3Mbl OPraHMueCKUX PEaKIIHid.
YraeBoaopoasl. Knaccudukaius, HOMEHKIATypa, U30MEPHsl, CBOMCTBA, MOIyYCHHUE.
Kucnopoacoaep:xamue  opranuveckue  coeqmHenus.  Kuciopoaconepikariue
COCAUHCHUA: CHHPTHI, (beHOJ'H:I, aJIbACTUAbl, KCTOHBI, Kap60HOBI:I€ KHCJIOTBI, CJIOXKHBIC
s¢upsl. HomenknaTtypa, mzomepusi, TOMOJIOTUYECKUE pPsSAIbl, CBOWCTBA, MOJIY4YEHHE U
IIPUMCHCHHUC. HI/IH_IGBBIC KHUCJIOTBI: OTACIBHBLIC TPCACTABUTCIIN, KHaCCI/I(I)I/IKaL[I/I}I,
Homenkiarypa (tpuBuanmbhHas u HWIOITAK), cBoiicTBa, cmocoObl HX MOJyYCHHS,
INPpUMCHCHUC B HHHLGBOﬁ MMPOMBIIIJICHHOCTH.

KauecTBeHHbIe peakiy PyHKIMOHAIBHBIX IPYII OPraHUYeCKUX BELIECTB.
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JlabopaTopHblie padoThl

JIP 26. VI3yueHne CBOMCTB MUIIEBBIX KUCIIOT 4 1,2
Pa3znen 5. Xumuyecknii cocTaB NUIIEBOro ChIpbsi M MPOoAYKTOB. [IpeBpanienne 0CHOBHBIX KOMIIOHEHTOB MUIIH
U ChIPbSI B X0/1€ XPAHEHUs] U TEXHOJIOTHYeCKOol nmepepadoTKn
Tema 5.1. YrieBoasbl Coaep:xaHue y4eOHOro MaTepuaJia
Oo6mue npencraBneHus o6 yrieBogax. Kmaccudukanus. Ponp yrieBogoB B MHUTAaHUU. 12 1
@yHKINHN YyTIEBOJOB B UIIEBBIX ITpoayKTax. M3omepus. Myrtaporanus riroko3bl.
Momnocaxapuasl. BoccTaHaBiauBaromue ¢ HEBOCCTAHABIMBAIOIIME MOHOCAXAPHUBI.
Xumuueckue u puznueckue cBocTBa. OTAeNbHbBIE IPEICTABUTEIH.
Hucaxapunpl. Xumuueckue cBorcTBa. OTaenbHbIE MPEACTABUTENN TUCAXAPUIOB.
[Monmucaxapuael. Knaccudukamus. Ctpoenue, cBoiicTBa. OTaenbHBIE MPEICTABUTEIH.
VYTreBoibl KJIETOYHBIX CTEHOK IUIOJIOB M OBollei. M3MeHeHus: B mpoluecce XpaHeHUs U
TETUI0OBOM 00pabOoTKH.
N3meHeHus yriieBoZoB B Mpoliecce TeXHOIOrHueckoi oopabotku. bpoxkenue. ['unponus.
Peaknun  geruppatanuu W TepMHUYecKod  nerpamanuu. Peakmuum  oOpazoBaHHs
KOPHYHEBBIX MPOIYKTOB (Kapamenu3alus 1 MeTaHOUuIuHOOpa3oBaHue). JlekcTpuHu3anus
kpaxmana. Krelicrepuzamus kpaxmana. Kpaxmanpueie 3011 u  renu. CrapeHwue
KpaxmanpHOTo 307s. Perporpanaiusi amuno3sl. 3amoiHeHne TaOIUIbl WK MOJITOTOBKA
MH(OPMALIMOHHOTO COOOIIECHHUS.
JlabopaTopHbie padoThI
JIP 27. ViccnenoBanne CBOMCTB MOHOCAXAPUJIOB. 2 1,2
JIP 28. MccnenoBanue CBOMCTB AMCaXapua0B 2 1,2
JIP 29. ViccnenoBaHne CBOMCTB MOJUCAXAPUJIOB 2 1,2
JIP 30. bpoxxenue yrieBo1oB. M3yueHue npoyKToB OpoxKeHUs 2 1,2
Tema 5.2. Jlunuabt Conep:xanue yueOHOro MaTepuaJia
Jlununel, xnaccuduxanus. Ilpoctsie xupbl. CocTaB MPOCTBIX MKUPOB, B3aUMOCBS3b 6 1

MEXJy COCTaBOM JXHPOB M arperatHbiM cocTOsiHuEM. Puznueckue M XUMHUYECKHE
CBOMCTBA IIPOCTHIX KUPOB. MeToabl NoJy4eHUs )KUpoB. HaxoxaeHue xupoB B IpUPOAE
U KUBBIX OopraHuszmax. buosorndeckas pojb *HpOB. JIMIHIOB: CTEPUAbI (XOJIECTEPHH),
BOCKH, pocdaTtupl (JICLUTHUH).

DU3NKO-XUMUYECKUE KOHCTAHTHI )KUPOB. JKUpBI B MUIIEBBIX IPOU3BOACTBaX. Mi3MeHeHus
XKUPOB TPU TEIUIOBOM 00paboTke M XpaHeHUH. KHUCIOTHOCTH CBIpbS M MHUIIEBBIX
IIPOAYKTOB, KaK I10OKa3aTellb X KauecTBa.

[ToaroroBka nHGOPMALIMOHHBIX COOOLIEHHH (IO YKEITAHHUIO).

JlabopaTopHblie padoThl

14



JIP 31. UccaenoBaHue CBOKWCTB KHPOB U MACET 2 1,2
JIP 32. VccnenoBaHne KUCIOTHOCTH ChIPbS 4 1,2
Tema 5.3. beiikoBbie Coaeprxanue yueOHOro MaTepuaJa
BelecTBa AmuHOkucnoTel. CTpoeHue, HOMEHKIIaTypa, U30MepHsl. XUMUYECKHE CBOMCTBA. MeTobl 6 1
MOJTyYeHHUs aMHHOKHUCIIOT. Peakmst konaeHncanuu. CocraBienue GopMysl TUNENTUHIIOB U
TPUIIENITUIOB. buosorndyeckue cBOICTBA aMHUHOKHCIOT. 3aMEHUMBIE U HE3aMEHUMBbIE
aMUHOKUCIIOTHL. [lonHOLIeHHBIE W HemnoJHOIleHHbIe Oenku. [IpobGrema OGenkoBoro
nedunura.
[entunel. benkn. @ynkuuu. Knaccudukanus. Ctpoenne, GU3NKO-XMMUYECKHE CBOWCTBA
6enkoB. l3MeneHust 6eIKOB B X0O7e TEXHOJIOTHYECKOI0 Mpolecca.
[ToxroroBka HHGOPMAIMOHHBIX COOOIICHUH (IO KEJIAHHIO).
JlabopaTopHbie padoThI
JIP 33. UccnenoBanue CBOICTB OEJIKOB 2 1,2
Tema 5.4. Coaeprxanue yueOHOro MaTepuaJa
Bbicokomonekyaspabie | OU3UKO-XUMUYECKHE CBOWCTBA BBICOKOMOJICKYJISPHBIX coennHenuii. Ctpoenne BMC. 4 1
coenunenusi (BMC) Knaccudukanus. ®dazoBele U (PHU3NUECKUE COCTOSHHUS TMOJIMMEpOB. BzammoneiicTBue
BMC ¢ pactBoputenem. HaOyxanue. Buapl HaOyxanus. Ctenens HaOyxanus. HaOyxanwne
B NHILIEBBIX npou3BojacTBax. PactBopsr BMC. O6mas xapakrepucTtrka. BricanuBanue.
KoanepBauusa. Ctyanu. CpoiictBa cTyaHe. Metoasl nonydeHus. Ponb cTyaHend B
MUIIEBBIX POU3BOICTBAX.
JlabopaTopHble padoThI
JIP 34. Uzyuenue kunetuku HaOyxanus BMC (3epHo, kpymna, 6060BbIe). Onpenenenne 2 1,2
CTeNeHH HAOyXaHHsI MAKapOHHBIX M31ETUil
Tema 5.5. ®epmeHTHI Coaep:xaHue y4eOHOro MaTepuaJia
Ous3nKo-xUMUYeckue CcBoiicTBa  (epMeHTOB. (DepMeHTAaTHUBHBIM KaTanu3. Poib 2 1
(hepMeHTOB B MUIIEBBIX MPOU3BOACTBaX. [loaroroBka nHGpOpMaIMOHHBIX cO00IIEHUH (110
YKETaHUIO)
Tema 5.6. BuraMmuHbI Copep:kaHue y4e0HOIro MaTepHuaJia
Buramunbl. Knaccudukarus. XapakTepucTuka OTIEIbHBIX BUTaMUHOB. HaxoxieHue B 2 1,2
npupoae U (uzMoIOrMUeckas poyib. 3arnojdHEHWe TaONWIbl WM  MOJIrOTOBKA
MH(POPMALMOHHBIX COOOIICHU.
JlabopaTopHble padoThI
JIP 35. Onpenenienne aCKOpOMHOBOM KMUCIOTHI B HATUTKAX HOJAOMETPUUECKUM METOIOM. 2 1,2
Tema 5.7. | Conepxanue y4eOHOr0 MaTepuaia
MunepajbHble MumnepanbHble BenlectBa. Pusnonornyeckas poib. Haxoxaenue B npupoje. 3anoiaHeHme 2 1,2
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BellecTBa TaOau1b! (MOArOTOBKA HH(POPMALIMOHHBIX COOOIICHUH).

Tema 5.8. IIumesbie | Conepxkanue yueOHOro MaTepuajia

n00aBKH [Mumesbie noGaBku. Kiaccudukanms. OOmas xapakTepucTMka W IPUMEHEHHE. 6 1,2
3anogHeHre Ta0JmIbl (TOAroTOBKa MHGOPMAIIMOHHBIX COOOIIICHMH).

Koncyabranumn 8

IIpoMexkyTOoUHAsI aTTeCTAIIAS 18

Bcero 268

Jlist XapaKTepUCTUKH YPOBHS OCBOEHHSI yueOHOTO MaTepraa HCIIOIb3yI0TCs ey ole 0003HaYeHuUs:
1. — 03HaKOMHTENLHBIH (y3HABaHUE paHee H3YUCHHBIX 00BEKTOB, CBOWCTB);
2. — penpoaAyKTHBHBIN (BBIIOIHEHHE ACSTEILHOCTH MO 00pasily, HHCTPYKIMH HITH MOl PyKOBOJICTBOM)
3. — IPOAYKTUBHBIH (IUIAHUPOBAHUE U CAMOCTOATEIIEHOE BBIIIOJIHEHHUE JEATEIbHOCTH, PELICHHE TPOOIEMHBIX 3a1a4)
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3. YCJIOBHS PEAJIM3AIIMNA YYEBHOM JUCITATIINHBI

3.1. TpeOoBanus K MHHUMAJIbHOMY  MATEePUAJIbLHO-TEXHUYECKOMY
o0ecneyeHHn 1o

Ayn.1206 Kabunet xumuu

VYuebnas mebenb Ha 30 mocajouHbIX MECT, pabodyee MECTO MpernoaaBaTes,
JIOCKa MEJIOBasi TPEXCEKITMOHHAS-1mT., mKad KHIKHBIA OINT., TOJIKA HaBECHAs
SmrT., cTeHa MHGOPMAIMOHHBIN- 1 T, , [TaKaTHUIA-21IT., TIEPUOANYECKasl CHCTeMa
XUMHUYECKUX JJIEMEHTOB, Ta0JWIla PACTBOPMMOCTH, pa3AaTOUHBIA MaTepHayl C
KOHCIIEKTaMH JCKLIUH, TabNuIIaMH, WUTIOCTPALIASMH, dbopmynamu,
WHCTPYKIIMOHHBIE KapThl MPAKTUYECKUX U JIaOOPAaTOPHBIX 3aHATUN, MaTepUalIbI
TEKYIIEro KOHTPOJS, METOJUYECKHE PEKOMEHJAIMH [0 PEeIIeHUI0 3ajad.
Kommerotep mnpenomaBatenst Pentium  E5300; TIlpoektop SANYO c
MPOEKITMOHHBIM dKpaHoM Media

Ayn.1204 JIaGopaTtopusi XUMHH

OOopynoBaHHE W MAaTEPUAIBL IUCTUILIATOP, JIA0OPAaTOPHBIE MONKH IS
MBIThSl TOCYZbl, AHAIUTUYECKHE BEChbl, TEXHOXMMHYECKHE BECHI, CYIIMIIbHBIN
mkad, MydenpHas neyb, IIATKH 3JIEKTPUYECKUE, BOASHbIE 0aHU, PePPAKTOMETPHI,
CHEKTPOPOTOMETPHI, doTosnexTpokosopumerp,  pH-meTpsl, ANEKTPOIbI
KOMOMHUPOBaHHbIE, BUCKO3UMETPbI, TEPMOMETPHI, JACHCUMETPbI, IITATUBBI
ByH3eHa ¢ 3axumamu, IITaTUBBI I MMUIIETOK MEPHBIX, IMITATUBBI JIs IPOOUPOK,
IpoOHpKOJEepKATENH, TUIAHIIETKN JUIsl KallelbHOIO aHajin3a, IpOOKU PE3UHOBBIE,
IUTACTUKOBBIE, METAJUINYECKUE CETKHU, MPUOOPHI JUIsl TOJIYUYEHHS Ta30B, (PUIBTPSI,
WHIUKAaTOpHas OyMara, pe3sMHOBBIC T'PYIIH, IIMATENH, JOXKEYKH (hapdhopoBbie s
COKUTaHMsI BEIIECTB, MHUKPOCKOIIbI, CTEKJa IOKPOBHBIE, TPYOKH CTEKJISIHHBIC,
PE3WHOBBIC IUIAHTH, MaKeT XpoMorpapuueckon KojaoHku. CToia siabopaTopHbIe-
12mt., BHITSDKKA 210T., TyM6a 20mT., mKad A1 JOKyMEHTAIlMH U 000pyJOBaHUS
5mrT., TocKa MeIoBasi TPEXCEKIMOHHAs- 1 IIT.

3.2 UudopmannoHHoe odecnieyeHne o0yueHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX u3aaHuii, HHTepHeT-pecypcosB,
JAOIOJTHUTEJIbHON JIUTEPATYPHI

KHuroo0ecneueHHOCTD
Bbubauorpadguyeckoe onucanue U31aHUS OcHoBHasi/ KoJ-Bo.
(aBTOp, 3ar/1aBHe, BH/I, MECTO U 'O/l U3IAHWUSL, IONMOJHUTEIbHASI| 9K3. B | DJIEKTPOHHBI
KOJI. CTP.) JHTEpaTypa ouo. € pecypchol
CIloI'yY
Xaxanuna, T. U. OCH https://
Opranuyeckasi XuMus : Y4eOHUK JIJIs1 CPEIHETO urait.ru/
npodeccronanbHoro oopazosanust/ T. U. bcode/559622
Xaxanmna, H. I'. OcunenkoBa. — MockBa :
HOpaiit, 2025. — 396 c.
Huxutuna, H. T OCH https://
OGm1as u Heopranuveckas xumus. B 2 4. Yactp urait.ru/
1. TeopeTnueckue OCHOBBI : yUEOHUK U bcode/563371
MIPAKTUKYM ISl CPEHETO MPOo(ecCHOHATEHOTO
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https://urait.ru/bcode/563371
https://urait.ru/bcode/563371
https://urait.ru/bcode/563371
https://urait.ru/bcode/559622
https://urait.ru/bcode/559622
https://urait.ru/bcode/559622

obpazoBanus / H. I'. Hukurtuna, B. 1.

['peGenbkoBa. — 2-€ u3M., mepepad. u J0m. —

Mockaa : Opaiit, 2025. — 199 c.

Anekcaniposa, . A. OCH https://
XUMHUYECKUE METOJIbI aHATIN3A ;| YICOHHK U urait.ru/
MIPAKTUKYM JIJIsl CPETHETO MPOoheCCHOHATBLHOTO bcode/536661
oOpaszoBanus / D. A. AjekcaHapoBa,

H. I'. I'aiinykoBa. — 3-€ u3a., uchp. U JI0I. —

Mocksa : M3natensctBo FOpaiit, 2024, —

533 c. — (IIpodeccuonanpHOE 0Opa3oBaHUE)

Konroxos,B. 1O. OCH https://
dusndeckas U KoulouaHas XumMus. B 2 4. urait.ru/
Yacts 2 : yueonuk mis CI1O / mox pen. bcode/563891
Konroxona B. 0., ITonosa K. U. - 2-e u3.,

ucnp. u gon. — Mocksa : FOpaiit, 2025. - 309 c.

Konroxos, B. IO. mon https://
duzndeckas U KojuionaHas Xxumus. B 2 4. urait.ru/
Yacte 1. dusznueckas XUMHS : YICOHUK TS bcode/563890
CIIO / mon pen. Konroxosa B. FO., TTorosa K.

W. - 2-e u3na., ucnp. u gomn. — Mocksa : FOpaiit,

2025. - 259 c.

[munka, H. JI. ITOIT https://
Oo6mas xumus / I'maaxa H. JI. — Mocksa : book.ru/book/
KnoPyc, 2024. — 749 c. 951751

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM
JTACHUTIINHBI

KonTpoas wu omenka
OCYUIECTBJISIETCSl TpErojaBaTeieM B
3aHATAA W J1aOOpaTOpHBIX  padoT,

PE3YNIbTATOB

TECTUPOBAHUS,

OCBOCHUS Y4eOHOH  JIUCHMIUIMHBI
MpoIEeCcCe MPOBEICHUSI MPAKTUUECKUX
a TaKXe IIOATrOTOBKH

oOy4JarommMucs HHHOPMAITMOHHBIX COOOIIEeHMI (TTpe3eHTalnii) Ha BBIOOD.

PesyabTaTnl 00y4yeHus
(ocBOCHHBIE YMEHMs1, YCBOCHHbIE

®opMbI U METOAbI KOHTPOJIS U OLEHKH
pe3yJbTaTOB 00yUYeHUs

3HAHMSA)

yMeTh:

Y — 1. IlpumeHaTb OCHOBHBIC | 1. Ouenka BBITNIOJTHEHUS ATarnoB

3aKOHBI XUMHH JUISI PEIICHUSI 3a/1a4 | IPAKTUIECKOH (J1abopaTOpHOI) paboThI

B obmactu  mpodeccuoHanbHou | 2.  IIpoBepka  pemieHuil  MpPaKTHUKO-

NEeATETHHOCTH OPHEHTHUPOBAHHBIX 33JIaHUN (CUTYAITHi)
3. [TpoBepka paboThI c
uHdopecypcamu (ma(OpMaALIMOHHOE
cooOIIIeHNE, 3aII0JTHCHUE TaOIUIIBI)
4. ITpoBepka pe3yIbTaTOB
npakTHIecKol (J1abopaTOpHON pabOThI)

V-2. Hcnonb3oBaTh  cBoiicTBa | 1. Y CTHBIN OonpocC

OpPraHNUYECKUX BEIIECTB, | 2. TectupoBanue
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https://book.ru/book/951751
https://book.ru/book/951751
https://book.ru/book/951751
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=828&TERM=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%20%D0%9D.%D0%9B.%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/563890
https://urait.ru/bcode/563890
https://urait.ru/bcode/563890
https://urait.ru/bcode/563891
https://urait.ru/bcode/563891
https://urait.ru/bcode/563891
https://urait.ru/bcode/536661
https://urait.ru/bcode/536661
https://urait.ru/bcode/536661

JUCIICPCHBIX W KOJUIOMAHBIX CUCTEM
JJIA OIITUMM3aIIUHN
TEXHOJOIN4YCCKOIO IIponecca

3. Ouenka BBITIOJTHEHUS ATAIoB
1abopaTopHBIX paboT
4. Pemenune [IPAKTUKO-

OPUEHTUPOBAHHBIX 3aJJaHUN (CUTYyaLIHI)

5. [IpoBepka paboThI c
uHpopecypcamu (mH(bOpMaALIMOHHOE
co00IIIeHNE, 3aII0JTHCHUE TaOIUIIBI)
V-3.  OnwuceiBaTh  ypaBHEHUsAMH | l. Y cTHBIN onpoc
XUMUYECKUX pEaKUUid MpPOUECCHI, | 2. IIpoBepka pE3yIbTaTOB
JeXalyue B OCHOBE MPOU3BOJCTBA | MPAKTUYECKON pabOTHI
MIPOJIOBOJILCTBEHHBIX MPOTYKTOB 3. [IpoBepka oTyera mo gaboOpaTOpPHO
pabote
4. TectupoBaHue
V-4, IlpoBoauts pacuersl 1O | 1. HaOnronenne 3a  BBINIOJIHEHUEM
XUMHAYECKUM bopmynam U | IPAKTUYECKON paboThI (oueHka

YPaBHEHHSIM PEAKLINU

Pe3yJbTaTOB OT/JEIBHBIX ITAIOR)
2. Pemenne [IPAKTUKO-
OPHUEHTUPOBAHHBIX M PACUETHBIX 3a]1a4

3. [IpoBepka pe3yIbTaToOB
MPAKTUYECKON pabOThI
4. [IpoBepka oTdera mo gabopaTOpPHOI
pabote
3. TectupoBaHue
V-5. HUcnonb3oBarhk snabopaTopHyto | 1. ColbecenoBanre 1O  JOMYCKY K
Mocyay U 000pyJ0BaHUE BBITIOJTHEHUIO JIA0OPaTOPHOU PabOThI
2. HaOnronenne 3a MpaBHIBHOCTHIO
UCIIOJIb30BaHUsl J1a0OpaTOpHOM MOCyAbl U
o0opynoBaHUs
3. IIpoBepka oTyeTa 1o J1abopaTopHOU
paboTte
V-6. BsiOupats wmeton u xon | I. CobecenoBanre 1O  JIOMYCKYy K
XUMHUYECKOr0 aHajau3a, IMoAOHpaTh | JabopaTopHOM paboTe
PEaKTUBBI U aNmapaTypy 2. HaGnrogenne 3a mpaBHIIBHOCTHIO
nos0opa PeaKkTUBOB, annaparypbl, OLICHKA
pE3yIbTaTOB
3. [IpoBepka oTyera mo aboOpaTOpPHOM
paboTte
V-7. IlpoBoguTh KauyecTBEHHBbIE | |. CobecenoBanre 1O JIONYCKYy K
peakuuu HA  HeopraHuyeckue | JabopaTopHOil paboTte
(opranuueckue) BemiecTBa (HMOHBI, | 2. Habnronenne 3a MpaBHIBHOCTHIO
(byHKIHOHATBHBIC TPYIIIIHI) IPOBEJAEHUA  KAUYECTBEHHBIX  pEaKLUu,
OIIEHKA pe3yJIbTaTOB
3. [IpoBepka oTuera mo pe3yibTaTaM
SKCIEPUMEHTA
VY-8. BBINONHATH KOJIWYECTBEHHBIC | 1. HaOnronenne 3a  MpaBHIBHOCTHIO
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pacueTrsl COCTaBa BEIIECTBA
pe3yJibTaTaM U3MEPEHUM

1o

BBITIOJIHEHUSI M3MEPEHUM M PACyETOB IO
pe3ybTaTaMm U3MEPEHUMN

2. [IpoBepka oTuera MO pe3yJbTaTaMm
1abopaTopHOM pabOTHI
3. TecTupoBaHue

V¥-9. CobntogaTe mpaBuia TEXHHUKH | 1. CobecenoBanrie 1O  JIONYCKYy K

Oe3zomacHocTh npu  paboTe B
XHUMHUYECKOH JTabopaTopuu

nabopaTtopHOil paboTe (MHCTPYKTAXK)
2. Texkymuit KOHTPOJIb
cobmiosienueM rnpasui Th

3a

3HATb:

3-1. OcHOBHBIE TIOHIATHSA M 3aKOHBI
XUMUH

YcTHBIN onpoc

TectupoBanue

ITpoBepka npakTUueCcKo pabOThI
KontponsHas pabota

3-2. OcCHOBHEIE KJIACChBI
HEOPraHUYECKUX U OPraHUYECKHUX
COeIMHEHUN

Y CTHBIN onpoc

TectupoBanue

[IpoBepka 3amaHui IPAKTHYECKOU
abO0ThI

[IpoBepka otueta o 1abd.padote
KoHnTtponbHas pabota

3-3. Teopernueckue OCHOBBI VYcTHBI ompoc

OpraHUYECKOM, (U3HYECKOH, TectupoBanue

KOJUJIOUTHOW XUMUH IIpoBepka 3amaHuil NPAKTUYECKOU
abOoThI

3-4. ITonsiTue XUMHUYECKOU Y CTHBIN onpoc

KHMHCTHKH N KaTaJln3a

TectupoBanue

[IpoBepka 3amaHui IPAKTHYECKOMU
abO0ThI

KoHntposnbHas pabota

3-5. Knaccudukamuio XUMHYESCKUX
peakiui W 3aKOHOMEPHOCTH UX
MPOTEKAHUS

YcTHBIN onpoc

TectupoBanune

IIpoBepka 3amaHuil NPAKTHYECKOU
paboThI

WP =IRTY WD =™ WD = BT WD =k WD =

4. KontponsHas pabota
3-6. OOparumble U HeoOpatumsbie | 1. YcTHbIi onpoc
XUMUAYECKUE PEAKLIHUH, XUMHUYECKOE | 2. TectupoBaHue
paBHOBECHE, cMelleHue | 3. Pemenne MIPaKTHKO-
XUMHUYECKOTO  PaBHOBECHUSl IO | ODUEHTUPOBAHHBIX 3aJaHUN
JIEUCTBUEM Pa3TUYHBIX (PaKTOPOB 4. IIpoBepka 3agaHuii MPAKTUYECKOU
paboThI
3. KoHTtponbHas pabota
3-7. OxucnutenbHo- | 1. VYerHblit onpoc (cobecenoBanme)
BOCCTAHOBUTEIbHbIC peakuuu, | 2. Habnronenne ©  oOlleHKAa 3TamnoB

peaKIuy HOHHOT0 OOMeHa

BBITIOJTHEHUS MPAKTUYECKON PabOThI
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3. [IpoBepka oTdera 1o gabopaToOpHOI
(mpakTHUyecKoii) pabote

4. KontponsHas pabota
3-8. ['uaponus couewt, | 1. VYerHblit onpoc (cobeceoBanme)
JTCCOITUAITIIO aneKkTponuToB | 2.  HaOmromeHne W OIEHKa JTamoB

BOJAHBIX pacCcTBOpax, UMCTL IIOHATHUC

BBIITOJIHCHUA HpaKTH‘ICCKOﬁ pa6OTBI

O CUJIBHBIX U Ca0bIX 2JEKTPOJIUTAX | 3 [IpoBepka npakTUYECKON paboThI
4 KontponwsHas pabota
3-9. TennoBoii a3 ekt xumuueckux | 1. Ycrubiii onpoc (cobecemoBanue)
peaKuuid, TEPMOXUMHUYECKUE | 2 TectupoBanue
ypaBHEHUS 3 HaGnrogenme w oreHka 93TamoB

BBINIOJIHEHUS TPAKTUYECKON PabOTHI

4. [TpoBepka npakTUUECKO pabOThI
5. KontponsHas pabota
3-10. XapakTepucTUKH pazIuyHbIX | 1. YcTHbIi onpoc (cobecenoBaHue)
KJIACCOB  OPTraHMYECKUX BEIIECTB, | 2. TectupoBanue
BXOJSIIUX B COCTaB ChIpbs U | 3. HaGmiogenne u  oneHka 93TanoB
rOTOBOM MPOAYKITUU BBITIOJIHEHUS TaO0OPaTOPHOHN pabOTHI.
4. [IpoBepka ymeHust pabOTBI  C
uHhopecypcamu (3aroJIHEHUE TaOIHIIbI)
3-11. CaoiictBa pactBopoB u | l. YcrubIit onpoc (cobecemoBanue)
KOJIJIOUTHBIX CUCTEM | 2. TectupoBanune
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUMN | 3. Habnrogenne W oneHKa 3TamoB
BBINIOJIHEHUS JTAOOPaTOPHOU pabOThI
4. [IpoBepka oTyera mo gabOpaTOpPHOI
pabote
3-12. [ucnepcHble W KOJUIOWUIHBIC | 1. YerHbllt onpoc (cobeceoBaHme)
CUCTEMBI MUIIEBBIX MPOJTYKTOB 2. TectupoBanue
3. HaGnrogenne u  oleHka 93TamoB
BBITIOJIHEHUS Ta00paTOPHOH pabOTHI
4. [IpoBepka oTyera mo gabopaTOpHO
pabote
3-13. Ponp wu xapakrtepuctuki | 1. VYerHblit onpoc (cobecenoBaHme)
ITIOBEPXHOCTHBIX SABJICHUI B |2. TectupoBaHue
OPUPOAHBIX M  TEXHOJOTHYECKHX | 3. Pemenue MPaKTUKO-
nporeccax OpUEHTHUPOBAHHBIX 33JIaHUN
4. HaGmiogenne u  ouneHka 93Tanos
BBITIOJIHEHUS Ta00paTOPHOM pabOTHI
3. ITIpoBepka oTyeTa 1o J1abopaTopHOU
pabote
3-14. OcHoBbl  aHanmuTHueckoil | 1. TectupoBanue
XUMUU 2. HabGmionenue u  OlLieHKa 3TamnoB
BBITMIOJTHEHUS Ta00OPATOPHOI pabOTHI
3. [TpoBepka oTyeTa Mo J1abopaTOpHOU

21



pabote
3-15. OcHoOBHbIE MeToAsl | 1. VYerHbiit onpoc (codecenoBaHue) Mo
KJIACCUYECKOT0 KOJMYECTBEHHOT'O U | AOIYCKY K JabopaTopHOl paboTte
(U3UKO-XMMHUYECKOTO aHaIn3a 2. TecTtupoBaHue
3. HaGOmronenne ©  OIEHKA DTAIlOB
BBITIOJTHEHUS 1abopaTopHOI
(mpakTUYeCKOi) pabOThI
4. IIpoBepka oTyeTa 1o J1abopaTopHOU
(mpakTHueckoii) pabote
3. KoHntposnbHas pabota
3-16. Haznauenuss u npasuna | l. YcerHbiil onpoc (cobecenoBanme) 1o
WCITOJIH30BAHUS 1abopaTOPHOTO | AOMYCKY K JabopaTopHOI paboTe
000pyIOBaHUS U alapaTypsl 2. TectupoBaHue
3. HaGnrogenne W oOnEHKAa 93TanoB
BBINIOJIHEHUS TaO0OPaTOPHOM pabOThI
4. [IpoBepka oTyera mo gaboOpaTOpPHOM
pabote
3-17. Meronsl 151 TEXHUKY | 1. YcerHbiil onpoc (cobecenoBanue) 1O
BBITIOJIHEHUS] XUMUYECKUX aHAIM30B | JOIYCKY K JabopaTopHOil paboTte
2. TectupoBaHue
3. HaGnrogenne u  oleHKa 93TamoB
BBITIOJTHEHUS JTA00OPAaTOPHOH pabOTHI
4. [IpoBepka oTyera mo 1abOpPaTOPHO
pabote
5. KontponsHas pabota
3-18. Ilpuemsl Ge3omacHoi paboThI | 1. YcrHblit onpoc (cobecenoBaHme)
B XMMUYECKOH J1abopaToOpHH. 2. Texkymun KOHTPOJIb 3a
coOJroicHueM MpaBuil 6€30macHoi paboThI
B XMMHUYECKOI1 JlabopaTtopuu

5. OCOBEHHOCTH OCBOEHUS TUCHUILIMHBI 111
WHBAJIAIOB U JINI] C OTPAHUYEHHBIMHA BO3MOKHOCTSMHA
310POBbS

OOyueHue nWII C OrPAaHUYEHHBIMH BO3MOXXHOCTSMH 370POBbS  IPHU
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI HA OCHOBE QJalTHPOBAHHON  paboueit
MporpaMMbl  C  HWCIIOJIb30BAaHUEM  CIICIIHAJIBHBIX ~ METOJIOB  OOy4YeHUS W
TUIAKTHYCCKUX ~ MaTEepPHaJIOB, COCTaBJICHHBIX C  y4eTOM  OCOOCHHOCTEH
NCUXO(U3UYECKOTO PA3BUTHUS, WHAWNBUAYAIBHBIX BO3MOXKHOCTEH W COCTOSIHHSI
3JI0POBBS TaKUX OOydaromuxcs (00y4JaroIierocs).

B mensx ocBoeHus yueOHOW NpOrpaMMbl JUCHUILIAHBI WHBAJIUIAAMH U
JUIAMU C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 3/10pOoBbsi Konemk obecrieunBaet:

JUTS UHBJIUJIOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS TI0
3pEHUI0: Pa3MENICHUE B JTOCTYIHBIX JIJISI OOYYArOIIMXCS, SBIISIONIMXCS CICTIBIMU
WM CIIA0OBUISAIIMMH, MECTaX H B aJalTHUPOBAHHON ¢GoOpMe CIpaBOYHOU
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uHbOpMallMl O pacHUCaHUM Y4YeOHBIX 3aHATUN; TNPUCYTCTBUE AaCCHCTEHTA,
OKa3bIBAIOLIETO oOyuJaroremycs HEOOXOAUMYIO MOMOIIIb; BBIITYCK
aIbTEPHATUBHBIX (POPMATOB METOIWYECKUX MaTepUANOB (KPYHHBIA MIPUPT WIH
aynuogaisl);

JUIS UHBAIHMJIOB M JIMII C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 370POBbS IO
CITyXy: HaAJIeKaIUMH 3BYKOBBIMH CPEICTBAMU BOCTIPOM3BEIcHIE HH(popMannu;

JUIS WHBAJIHWIOB W JIMI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/IOPOBBS,
UMEIONINX  HApYIICHUS  OMOPHO-IBUTATEIBHOTO  ammapara: BO3MOXXHOCTh
OecnpernsTCTBEHHOr0 JOCTYIa 00YyYaloUMXCcsl B yUeOHbIe MOMEUICHHUS, TyaJleTHbIE
KOMHATHI U IPYTHE MOMEUICHHUs, a TaKXKe MPeObIBaHNE B YKa3aHHBIX IIOMEIICHHSIX.
OObpazoBaHue 00yyarOUMXCcs ¢ OrPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 37J0POBbSI MOXKET
ObITh OPraHHW30BaHO KaK COBMECTHO C JPYIMMHM OOydYarollMMHCS, TaKk U B
OTJEJIbHBIX IPyNax WIHA B OTAEIbHBIX OPraHU3aLUsiX.
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