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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:
o0s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydaronierocst 30 4acos,
CaMOCTOSITeTILHOM paboThl 00yUaroIierocs 228 4acos.

2. CTPYKTYPA U COAEP)KAHUE YUYEBHOU JUCHUITIMHBI
2.1. O0beM y4yeOHOM TUCHMILIMHBI U BUAbI Y4e0OHOH padoThI

Bun yueOHoii padoThl O0bem yacos
MakcumajibHas yyeOHas HArpy3Ka (Bcero) 268
Oobs3aTe/ibHAs AYIUTOPHAsS Y4eOHAasi HArpy3Ka (Bcero) 30
B TOM YHUCJIE:
nabopaTopHbIE pabOTHI 10
NPAKTUYECKUE 3aHATHUS 8

KOHTPOJIbHBIC pa60TBI

KypcoBas paboTa (mpoeKT)

KoHncynpranuu 4

CamocTosiTesibHasi padoTa o0yuawuierocs (Bcero) 228

B TOM YHCJIC:

caMoCTOsITeNIbHAsl pab0Ta HaJl KypcoBOi pabOTOH (IIPOEKTOM)

ITpoMexyTouHas aTTecTanus 6

1 cem. — KOHTp. paod.

Hmozosas ammecmayus 6 popme (ykazamv) 2 COM. - SK3AMCH




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

HanmenoBanme 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 mnOHATHS W | CaMocTOSITEIbHASI PadoTa 00y4aI0OIMXCsI
3aKOHbI XUMHH BBenenue. OcHoBHBIE TTOHATUS XUMUU. OCHOBHEBIE 3aKOHBI XUMHUH. 3aKOH DKBUBAJICHTOB. 6 1,2
DKBUBAJICHT 3JIeMEHTa. DKBUBAJICHT CIIO)KHOTO BelllecTBa. BbhIuMciieHUs: MOJISIPHBIX Macc
HKBHBAJICHTOB KHCJIOT, OCHOBAaHHH U cosiell. BrrunciaeHns no XuMudeckuM GopmysiaM U
YPaBHEHHUSIM.
Tema 1.2. Texnuka | CoaepxkaHnue y4eOHOro MaTepHuaJia
0€30MaCHOCTH, CamocTosiTesibHAsi pad0oTa 00y4arOIMXCsl
OCHOBHbIe mpaBu/ja H | [IpaBuia TeXHUKH OE30MACHOCTH U IepBasi OMOIIb NPU HECYACTHBIX ciiydasax. [IpaBuna 6 1
npueMbl  paboTbl B | BHINOJHEHHS W OGOpMIIEHHs JabopaTopHbIX paboT. OCHOBHBIE TPHEMBI pPabOTHl B
JabopaTopumn naboparopun. Xumuueckas nocyna. Knaccuduxamus. Yxon 3a nocynoil. MbIThe U cyIika
nocynpl. MepHas mocyza, ee Ha3HaueHME M TEXHUKOH paboThl ¢ MEpHOHM MOCYIOH.
[IpaBuna 6e30macHOCTH TpHU pabOTe C XUMHUYECKOW MOCYAOW. XUMHUECKHE PEAKTUBHI.
[IpaBusa 6e30macHOi paboThl ¢ XUMHUYECKUMHU PEAKTHBAMH.
Tema 1.3. Ctpoenue | Coaep:xkaHue y4eOHOro MaTepuaJia
aToMOB M MoJeKyJd. | CamocTosiTe/IbHAsA padoTa 00y4aonuxcst
ArperatHble COCTOSIHMS | DJIEKTPOHHAss TeopHst CTpoeHus aroma. COCTaBIEHHE DJIEKTPOHHBIX (POPMYJ aTOMOB, 12 1,2

BelieCTrBa

noHoB. CtpoeHue MousieKyd. Tumbl XUMHUYECKHX CBsi3ed. THIIBI KpUCTAITIMYECKUX
pemeTok. MexXMONIEKyJIIpHbIe B3aMMOJACHCTBHS. ArperaTHble COCTOSIHUSI BEIIECTBA.
OO6mas xapakrepuctuka. ['a3o00pa3Hoe cocTosiHue BemecTBa. OOmIas xapakTepuCTHKA.
Nneanpuenii ra3. .3akodbl uaeaiabHoro rasa. MKT. PeanpHble raszel. CXKUIDKEHHE Ta3oB.
[IpumeHeHne CKMKEHHBIX T'a30B.

Kunkoe cocrosHue BemecTBa. [loBepXHOCTHAsA HPHEPrys U MOBEPXHOCTHOE HATSKEHUE.
ITAB. Bs3kocTh xuakocTed. MeTonpl ONpeaencHus BA3KOCTH M MOBEPXHOCTHOIO
HaTSOKeHMs KuAKocTU. Pemenue 3amad no teme «l'a3000pa3Hoe M KUAKOE COCTOSHUE
BEIIECTBAY.

TBepnoe coctosiHue BenectBa. Kpucraminueckue u amopdHbIe BEelIecTBa




Tema 1.4. Coaepxanue y4eOHOIro MaTepuaJia
Knaccupuxanus CamocTosiTesibHAsi padoTa 00y4arOIMXCst
HEOPraHu4YeCKHux Krnaccudukanus HeopraHndeckux coequHeHU. OKCHUIBI, OCHOBAHUS, KHCIOTHI, COJIU: 10 1,2
COeTMHEeHU kinaccuuKkanus, HOMEHKIATypa, XHMHUYECKHE CBOWCTBA W METOJbl MOJIyYEHUS.
B3aumocBs3p MeXly K1accaMy OpraHMYECKUX COEANHEHUH.
Koopaunanuonnsie (KOMILUIEKCHBIE) COSAMHEHMs, UX CTPOCHHE, HOMEHKJIaTypa. Buisl
cBs3eil. M3oMeprsi KOMIUIEKCHBIX COCTMHEHUM.
CocraBnenue GopMys M Ha3BaHUN HEOPraHWYECKUX BEIIECTB, YPaBHEHUIN XMMHUYECKHX
peaKkLuii C y4acTHEM Pa3HbIX KJIACCOB HEOPTAaHUYECKUX BELIECTB
Tema 1.5. DHepreruka Copep:xxanue yueOHOro MaTepHaJia
XHMHUYECKHX peaKkuui OcHOBHbIE MOHATHSI TEPMOJMHAMUKH, | 3aKOH TepMOAMHAMHUKU. DHTanbnus. TenmoBoi 2 1
3hdexT peakuuu. OK30TEPMUYECKME U DHJOTEPMUYECKHE pPEaKUuu. TeruioThbl
oOpa3oBaHus, cropanus. Ilpumenenwe cneacTBusi M3 3akoHa lecca s
TEPMOXMMHUYECKHUX PAaCUYETOB.
CamocTrosiTesibHAs padoTa 00y4YalOIIUXCH
OCHOBBI XMMHYECKON TEPMOAMHAMUKH: OCHOBHBIC MOHATHS. TemnoBoi 3¢ ekt peakuuu. 6 |
Knaccudukanus peakuuit no temioBomy 3ddexty. OCHOBHBIE MOHATUS TEPMOXUMHH.
3axoH ['ecca u cieacTBUs U3 HETO.
Crnioco0sI miepenaun sHepruu. 1 3aKoH TepMoguHaMUKH. CaMOTPOU3BOJIBHBIE TIPOIECCHI.
OuTponus. 2 3aKOH TepMoauHaMUKH. V3006apHO-n30TepMudeckuii noreHuain. Kpurepuu
CaMOIIPOU3BOJILHOTO MPOTEKAHMSI PEaKIIUU.
Tema 1.6. OcHOBBI Coaeprxanue yueOHOro MaTepuaJa
XHMHYeCKOM KHHeTUKH. | CaMocTosiTeIbHASI padoTa 00y4alommuxcsi
Karauns. XumMnueckoe Xumuyeckass KuHeTHKa. CKOpOCTb XUMHYECKMX peakIMi. 3aBHCHUMOCTb CKOpPOCTHU 6 1,2

paBHOBecHe

peakuuu OT NMPUPOABI U KOHUEHTPALMU PEarupyrolIuX BEIECTB. 3aKOH JEHCTBUS Macc.
Kunernueckas kiaccuukanys XUMHUYECKHX peakmuid. MOIEKyISpHOCTh W TOPSI0K
peakuuu. Teopuss aKTUBHBIX CTOJIKHOBEHMH. 3aBHCHUMOCTb CKOPOCTH PpEaKIHMH OT
temmeparypbl. [IpaBwio Bant-I'odda u ypaBHenwe Appenuyca. Pemenue 3amad Ha
KUHETHYeCKHe 3akoHOMepHOCTH. doToxumuueckue M LenHble peakiuu. Katamus.
Karasmsatoppl. ['OMOreHHBIM M TETEpOreHHBIM  Karanu3. Teopuu  Karajiusa.
@epmenTaTuBHbI Katanu3. OOpatumble W HeoOpaTHMble peakiuu. XHMHYECKOoe
paBHoBecue. Koncranta paBHoBecus. [lpunmun Jle [llarense. CrocoOwl cmenieHus
XMMHUYECKOI0 paBHOBECHs. BbIUMCIEHHS B COCTOSSHUM XUMMYECKOIO PaBHOBECUS U
3aaHusl Ha npuMeHenne npunnumna Jle [larense.

Tema 1.7. PacTBOpbI.

Conep:kaHue y4eOHOI0 MaTepuaJia




®Da3oBble PABHOBECHS

OU3NKO-XMMHUYECKHE CBOICTBa pa3zbaBiieHHBIX pacTBOpoB. Auddysusa. Kommuratusasie
CBOMCTBa PaCTBOPOB HEAJIEKTPOIUTOB U 3IEKTPOIUTOB. OCMOC, OCMOTHYECKOE JaBJICHHE.
3akon Bant-I'opda. JlaBnenue HacbimeHHoro mapa. 1 u 2 3akonsl Payns. Pemenune
CUTYaIMH ¥ 3aJ71a4 C UCIIOJIhb30BaHueM 3akoHOB Bant-I'odda u Pays.

IIpakTHYecKHe 3aHATHSA

I13 1. CrocoObl BBIpaKEHHsI KOJWYECTBEHHOT'O COCTaBa pacTBOpPOB. Pemienwe 3amad.
[IpuroroBiaeHue pacTBOPOB TOYHOM KOHLIEHTPALUU.

1,2

I13 2. BeluncieHre KOHILEHTpAMU MOHOB Bojopona (rumpokcuna-uonon), pH (pOH) B
pacTBOopax CWIbHBIX U CJIa0BIX 3JeKTpoiauToB. Omnpenenenune pH pacTBOpoB mHpsiMbIM
MOTEHIIUOMETPUYECKUM METOJIOM

CamocTosiTe/ibHasi padoTa 00y4yalouuxcst

PactBopbl. O0mmias xapakTepucTuka pacTBopoB. PacTBopeHune kak (hHM3UKO-XUMHUYECKUN
nporecc. Knaccudukamus pacTBopoB. PacTBOpUMOCTh Ta30B, JKUIKOCTEH M TBEPIBIX
BellecTB B Boje. 3akoH ['eHpu. Okctpakuums. CBoiicTBa pa30aBIEHHBIX PacTBOPOB
anekTponuToB. CreneHs Aucconuanuu. CuibHbIE U c1al0ble 3JIeKTPOIUThl. OTKIOHEHUS
ot 3akoHOB Payns u Banr T'odda ans pacTBOpoB CHIBHBIX 3JEKTPONHUTOB. Teopus
CUJIBHBIX DJIEKTPOIHUTOB. AKTHBHOCTh. Kakymiasics crenenb aucconmanuu. Cradbie
snekTponautThl. KoHcranta auccouuanuu. Jluccouuanusi KHUCIOT, OCHOBAaHUM, COJEH.
CocraBneHrne ypaBHEHHWW peaklIuid B HOHHOM BHje. PaBHOBECHSI B TOMOTEHHBIX
cuctemax. PaBHOBecuss B OydepHbIX cucrteMax. 3akoH pazbaBneHus OcTBanbaa s
cinalbIxX 31eKTpoauToB. OO0IIas U aKTUBHASL KUCIOTHOCTh. PacTBOpsI anektponuToB. TO/I.
Peakuuu nonHoro oomena. ['maponus. Bomoponassiii nokazatens. bydepHbie pacTBOpBHL.
CocraBneHue ypaBHEHMM THIpOiM3a cOJed B MOJEKYJISIPHOM KM HOHHOM BHJIE.
PaBHoBecus B pacTBopax coisieil. Koncranta ruaponusa.
OKHCANTENbHO-BOCCTAHOBUTEbHBIE PEaKIMK B pacTBopax. CocTaBieHHE ypaBHEHUM
OBP »31eKTpOHHO-MOHHBIM METOJAOM. BpluMcieHHE MOJSPHBIX MAacC 3KBHBAJICHTOB
OKHUCJIUTENS] U BOCCTAHOBUTEJIS.

ONEeKTPONPOBOAHOCTh PACTBOPOB  3JIEKTPOJIUTOB. Y J€JbHAasl 3JIEKTPONPOBOJHOCTB.
OKBUBAJEHTHAas 3JEKTPONpOBOAHOCTh. 3akoH Kombpayma. Konaykromerpuueckuit
METOJ| aHalu3a. OJEKTpOoAHble NOoTeHIHanbl. YpaBHeHue Hepucra. HopmanbHblil
(CTanmapTHBIN) TOTEHIMAN JJeKTpona. M3mepeHue  JIIeKTPOABMIKYIIECH  CHIIBL.
Omnpenenenne NOTeHUNANOB EKTpoaoB. IloreHmomerpus.

®dazoBrie paBHOBecus. [IpaBuno ¢a3 ['mb60ca. PazoBast nuarpamma Boabl. PaBHOBecHs B
reTePOreHHBIX CHUCTEMax. Brruucnenue MIPOU3BECHUS PacTBOPUMOCTH
MaJIopacTBOPUMBIX coerHeHUH. [IpruMeHeHune npapuia pacCTBOPUMOCTH B XMMHH.
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Pasnea 2. MeToabl aHA/IN3a NUIIEBOT0 ChIPbS M NPOAYKTOB. OCHOBBI AaHAJINTHYECKOH XHUMHH

Tema 2.1.
KauecTBeHHBIN aHAIN3

Copep:kanue y4e0OHOIro MaTepuaJia

CamocrosiTesibHAs padoTa 00y4alOIIUXCS

Teopernueckue OCHOBBI KaueCTBEHHOI'O aHaiM3a. MeToJbl aHanu3a. AHAIUTHYECKUE
peakiuu, TpeboBanus Kk HUM. Crnenmduyeckre M TpynmoBble peareHTHl. [[poOHbIi U
cUcTeMaTHYeCKHi crocoObl Mokporo aHanusa. Knmaccudukanuss KaTHOHOB M aHHOHOB.
Knaccudukanust peaxkruBoB. KauecTBeHHBbIE (aHAIUTUYECKHE) PEAKIMUA KAaTHUOHOB H
aHHOHOB.

Tema 2.2.
KoanuyecTBeHHBIH
aHaJIu3. XuMnueckne
METObI
KOJINYECTBEHHOI0
aHaAJIN3a

Conep:xaHue y4eOHOro MaTepuaJia

Teopernueckne OCHOBBI KOJMYECTBEHHOTO aHanu3a. Kinaccudukanus MeTomoB aHalu3a.
XUMUYECKHE  METOAbl  KOJMYECTBEHHOIO  aHajlu3a:  IPaBUMETPUYECKMH U
TUTpuMeTprueckuil. CylHOCT, METOIOB. DTambl NMpoBeeHus aHainu3a. Kinaccupukams
METOJIOB TPaBUMETPUUYECKOT0 U TUTPUMETPHUECKOro aHanuza. [IpuMeHeHrne B KOHTpoIie
KauyecTBa.

IIpakTnyeckue 3aHATHS

[13 3. BbluncieHuss B TIpaBUMETpUYECKOM aHanuse. OmnpeneneHue BIAXHOCTH U
30JIbHOCTH

1,2

13 4. BeiuucneHus B TATPUMETPUUECKOM aHaJIU3e

1,2

JlaGopaTopHble 3aHATHSA

JLP. 1. Meton HeWTpanmu3amuu. YCTAaHOBJICHHUE MOJSPHOM KOHIEHTpAIMU pabodero
pacTBopa meénoun. OnpeneneHrne Macchl KUCIOThI B PACTBOPE.

1,2

CamocTosiTe/ibHasi padoTa 00yyalouuxcsi

XUMUYECKUE METOJbl KOJIMYECTBEHHOIO aHaIU3a. ['paBUMETPUUYECKUN METOJ aHaau3a.
MeTtoapl rpaBUMETpUYEcKOro aHaiuza. OOopynoBaHHEe U HOCyAa IPaBUMETPHUYECKOIO
aHanu3a. JTanbl FpaBUMETpUUECKOro aHanu3a. Pacuersl B rpaBumerpun. [Ipumenenue
METOJI0B I'PaBUMETPUUYECKOIO aHAJIM3a B KOHTPOJe KadecTBa. OnpenesieHne BIaKHOCTH,
30JIbHOCTH, CYXUX BEIIECTB.

CylrHoCTh TUTPUMETPHUECKOTO MeToAa aHanu3a. [locyna u obopynoBanue. Kannbposka
MEpPHOH TMOCYyJbl. OTalbl TUTPUMETPUYECKOrO aHaiu3a. Meroa HeUTpanus3auu.
Crannmaptaeie U paboume pacTBopbl. CymHocTh Meroma. Wuaukatopsl. Kpusbie
TUTpoBaHus. Touka sKkBUBaNeHTHOCTHU. [loHATHE 00 00IIEN KUCIOTHOCTHU (LIEIIOYHOCTH).
Meronsl TATPUMETPUYECKOTO aHanu3a: OKHCIIUTEIBHO-BOOCTAHOBUTEIbHBIC
(mepMaHTaHATOMETPUST U HOJOMETPHS), METOA OCAKACHHUS (apreHTOMETPHs), METOJ
KOIUIEKCOHOMETpUUH. Bpruncnenus B tutpumerpuu. [IprMeHeHHE TUTPUMETPUYECKUX
METOJOB B KOHTPOJIE KAYECTBA ChIPbsi 1 TOTOBOM MPOAYKIIUH.

34
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Tema 2.3.
KoanyecTBeHHBIH
aHaJIu3. dusnko-
XHMHYECKHe METObI
aHaJIn3a

Conep:xaHue y4eOHOr0 MaTepuaJia

CamocTosiTesibHAsi padoTa 00y4arOIMXCst

[onaTne HU3NKO-XUMHUECKUX METO/IOB aHANIN3a, UX KIacCU(UKALUSI U POJib B aHAIIU3E.
Onrtuyeckue (CHEKTpasbHbIE) METOABI aHaIM3a, UX Kiaccupukanus. PoToMeTpuyecKuii
MeTol aHann3a. ONTHYEeCKHE XapaKTePUCTHKH OKpAIIEHHOTo pacTBopa. 3akoH byrepa-
JlamGepra-bepa. MeTonpl BU3yadbHON KOJOPUMETPHH: METOJ CTaHAAPTHBIX CEpUH,
MeTOJ| pa30aBlIeHUS U METOJl KOJOPHUMETPHUYECKOTO THTpOBaHUs. VHCTpyMeHTalbHBbIE
METOBI: (OTOINEKTPOKOIOpUMETpUs, criekTpodoromerpus. Cxema crekTpodoTomeTpa
(K®K). DOramer cnekrpodoromerpuueckoro axanmza. llocTpoeHne KannOpOBOYHOTO
rpaduka. [IpumeHeHre MeToja B KOHTPOJIE KauecTBa.

Pedpakromerpuueckuit meron ananmuza. I[lokaszatens npenomsienus. Pedpaxtomerp,
OpUHIUN JeiicTBuA. Meroauka pedpakTOMETpUUECKoro ompeaeneHus. Pedpakuus
MoJIbHaA U yJenbHas. [IpuMeHenne MmeToa B KOHTPOJIE KauecTBa.

JIroMUHECIICHTHBII METOA aHanu3a. Mcrnonb3oBaHue B KOHTPOJIE Ka4eCTBa.
OnexkTpoxuMuyeckue Meroabl aHanu3a. Knaccudukanums. [loreHnmomerpudeckuit
aHanu3. YpaBHeHue Hepucra. Onexkrponasl mnoreHuromeTpuu. pH-merp. Ilpuninun
neucreud. W3mepenne pH. IlpsMasg mnoreHnuomerpuss M NOTEHIMOMETPUYECKOE
tutpoBanue. Ilocrpoenne kpuBoi TutpoBanus. OnpenencHue TOYKH SKBUBAJIEHTHOCTU U
o0béMa peareHra. VIcronb30BaHHE MOTEHIIMOMETPUYECKOTO METO/a B KOHTPOJE
Ka4yecTBa.

[Tonspumerpuueckuit Meron ananusa. [lomspumerp. Mcnons3oBanue MeToaa B KOHTPOJIE
Ka4yecTBa.

12

JlaGopaTopHbie padoThI

JI.P. 2. PedppakTomeTpryeckoe onpeesieHne MacCOBOM JIOJIM caXxapo3bl B paCTBOPE

1,2

Paznen 3. ®u3uKo-XHMHUYECKOE COCTOSIHHE H CTPOCHHEC NMUIIECBOI0 CHIPbHA M NPOAYKTOB. OcHOBBI KOJJIOWTHOM

XUMHUH

Tema 3.1.
IloBepxHOCTHBIE
sIBJICHUA. AicopOumst

Copep:kanue y4e0HOIro MaTepuaJia

CopO6rus. Knaccudukaiiys copOIMOHHBIX MPOIIECCOB. ACOPOIMS Ha TIOJBMKHBIX (hazax
Y HETIOJIBWXKHBIX (hazax. 3aBUCUMOCTh OT pPa3HbIX (haKTOPOB.

Tema 3.1.
IToBepxHOCTHBIE
siBJIeHUs1. AicOpOnust

CamocrosiTesibHas padoTa 00y4aOIIUXCS

IMoBepxHocTHBIE siBJeHHsA. Kiaccupukaius MoBEpXHOCTHBIX SIBICHHI IO arperaTHOMY
COCTOSIHMIO KOHTAaKTHpYIomHX (ha3. TepMonnHaMuyecKasi XapaKTepHCTUKA TOBEPXHOCTH.
AncopOnusi, €€ BuIbl. AncopOius Ha TOABMXKHBIX (pazax. [ToBEpXHOCTHO-aKTHBHBIC
BemiecTBa. YpaBHeHue [uO0ca. IlpaBuno TpayOe. AxcopOuus Ha TpaHUIE IBYX
HECMEIIMBAIOIINXCS KHIKOCTEH.
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Ancopoumuss Ha TBepAoM ajcopOeHTe. Teopuss MOHOMOJICKYJSPHOM aACOPOIHH.
N3otrepma ancop6rmmu Jlenrmioopa. Tumbl amcopOeHTOB. ModekymsipHas aacopOrus.
Ancopbuust  snekTponuToB.  MoHHO-oOMeHHast — ajxcopOums.  AxcopOuus U3
MHOTOKOMIIOHEHTHBIX cucTeM. CwmauuBanue. [Ipumenenue aacopOLMM B MHILEBHIX
MIPOU3BOJICTBAX.

Xpomatorpadus, CyImIHOCTH MeToda. XpomaTorpaduyecKuii METOJ  aHaIu3a.
Knaccudukarus meronoB xpomarorpaguueckoro aHanusa. KoJoHouHas U III0CKOCTHAs
xpoMarorpadus. ['azoBas, razoxuakoctHas W xuarocTHas (BOXKX) xpomarorpadus.
Xpomarorpadsl. McnonpzoBanue xpoMaTorpaduu B KOHTPOJIE Ka4ecTBa.

Tema 3.2. JlucnepcHble
CUCTEMBbI

Copep:kaHue y4e0HOIr0 MaTepHuaJia

JlabGopaTopHbie padoThI

JIP 3. [lony4yeHue KOJUIOMIHBIX CHUCTEM pa3Nu4yHbIMU MeToaamu. CocraBieHue Gopmyl 2 1,2
MULEII

CamocTosiTesibHasi padoTa 00yYarouuxcst

JucnepcHble cucrembl. Kitaccudukanus. MeTosibl MOTyYeHHUs] U OYUCTKH JUCIIEPCHBIX 18 1

CHUCTEM.
Komnonano-nucnepcHnbie cucreMbl. Ctpoenue mutemt. Ctabunuzamnust ¥ KoaryJisius
nucnepcHelx cucreM. llpaBuna koarymsauuu. DakTopbl YCTOMUMBOCTH KOJUIOMIHBIX
cucreM. KoarymsuuonHas u HeWTpanu3anuoHHas koaryisiuus. Kosutomanas 3zamuTa.
IIpumenenne BMC 11st 3aminThl KOJUIOMAHBIX pacTBOpoB. Diokynauusa. Pemenue
3aJlaHui Ha cocTaBlieHne GopMyJT MULEIT M pacdeT Iopora KoaryJisiuy 30JIeH.
MonexkyaspHO-XMMHUYECKHE  CBOMCTBA  KOJUIOMAHBIX  cucteM.  Jud¢y3mnonHo-
CeIMMEHTAllMOHHOE paBHOBecue. OmnTHyeckue CBOMICTBA  KOJUIOMIHBIX  CHCTEM.
VYpaaenue Panes. Onrtudyeckue METOABI UCCIEN0BAHUS 30J1€H.

OnekTpokuHeTnueckne  siBieHus. CTpoeHWe  JABOMHOTO  AIEKTPUYECKOTO  CIIOS.
OnexrpokuHerndeckuil noreHuuan. Komtonausie ITAB. Ponb B xU3HEAESITENbHOCTH U
MUIIEBBIX MPOU3BOJCTBAaX. MHMKpoOrereporeHHble W TrpyOoOaHMCIePCHbIE CHCTEMb.
Knaccudukanus. OOmas  xapakTepuUCTHKA.  OMYJIbCHUH, UX  KJIaCCHU(UKAIMSL.
Crabwnnzauus smyibcuil. OOpamenue ¢a3 smyiabcuil. Paspymienue smynbeuid, HUX
npuMeHenne. CycrneH3uu, uxX Kiaccuukanus, ctabuinsanus, NpuMEeHeHUe B MUIIEBOM
npombinuieHHocTH.  [lactel.  Ilenbr:  mosydeHwe, craOunusamusi, pa3pylieHUE,
IIPUMEHEHHE B MMIIEBON MPOMBIIIJIEHHOCTH. A3p030JIU: IIOJyUYEHUE, CBONCTBA a3p030JIeh
U crnocoObl MX pa3pylieHus. MHKporereporeHHble M TIpyOOJUCHEPCHBIE CUCTEMBI B
MUIIEBBIX POU3BOICTBAX.

Pa3znea 4. OCHOBBI OPraHUYeCcKOil XUMHH
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Tema 4.1. BBenenue B

Conep:xaHue y4eOHOr0 MaTepuaJia

OPraHnYyecKyl XUMHUIO

CamocTosiTesibHAsi padoTa 00y4arOIMXCst

Teopusi XMUMH4YeCKOr0 CTPOEHHUSI OPraHuYecKux BeulecTs. M3oMepsl. Buasl nzomepuu.
I'omonoru. ®yukuuoHansHble rpynmnbl. Kiaccupukanus opraHudecKuX BEIIECTB.
Knaccudukarus opraHnueckux peakunii. MexaHu3Mbl OpraHUYeCKUX PEaKITHi.
YraeBoaopoasbl. Knaccudukaius, HOMEHKIATypa, U30MEpHsl, CBOMCTBA, MOIyYECHHUE.
Kuciopoacoaep:xkamue  opranudeckde  coeauHenus.  Kucnopoaconepskamue
COEIMHEHUS: CIUPTHI, (PEHOJBI, adbJAETHAbI, KETOHbI, KapOOHOBBIE KHCIOTHI, CIOKHbBIE
a¢upel. HomeHkmatypa, M30MepHsi, TOMOJOTMYECKHE pSAIbl, CBOICTBA, IMOJyuYeHHE U
npuMeHeHue. [luieBble KUCIOTBHI: OTHENbHBIE MPEICTAaBUTENH, KiIaccuduKaims,
HomeHnkmarypa (tpuBmanpHas u WIOITAK), cBoilicTBa, cmocoObl WX TOJXY4YCHUS,
MIPUMEHEHHUE B MMUILIEBON MPOMBIIUICHHOCTH.

KayecTBeHHbIE peakiiny (PyHKIIMOHAIBHBIX TPYII OPraHUYECKHX BEIIECTB.

20

1,2

Pa3zpnen 5. Xumuyecknii cOCTaB NMUIIEBOT0 ChIPbs M MPOAYKTOB. [IpeBpanienne 0CHOBHBIX KOMIIOHEHTOB IMUIIH

U CBIPbS B X04€ XpaHCHUS

U TeXHOJIOTHYECKOil mepepadoTKu

Tema 5.1. YriieBoabl

Conep:kaHue y4eOHOI0 MaTepuaJa

O6mue MIpeICTaBICHUS 00 yTJIeBOIaX. Knaccudukanus YTJIEBO/IOB.
BoccranaBnuBaroniye 1 HEBOCCTAHABJIMBAIOUIME caxapuibl. V3MeHeHHs YIJIeBOJIOB B
IpoLeccax TeXHOJIOTHYeCKOH 00paboTKH.

JlabopaTopHbie padoThl

JI.P. 4. ViccnenoBaHne CBOMCTB YTIJI€BOJIOB

1,2

CamocrosiTesibHAs padoTa 00y4alOIIUXCS

Ponp yrnesonoB B nmuraHuu. OyHKIMU YIVIEBOAOB B IUILEBBIX NMpoAyKTax. M3omepus.
MyTtaporanus [JIFOKO3BI. Monocaxapuasl. BoccranasnuBaromue u
HEBOCCTaHABIUBAIOIIME MOHOCaxapuipl. XHUMHUYECKHEe U (U3UYECKUEe CBOICTBa.
OtnenpHble  mpexacraButenu. [ucaxapuapl. Xumuueckue cBoicTBa. OTnaenbHbIE
npencrasutenn aucaxapuaoB. [lomucaxapuasl. Knaccugukamus. CtpoeHue, cBOHCTBA.
OTtnenpHbBlE MpPEACTABUTENM. YTJIEBOABI KJIETOYHBIX CTEHOK IUIOJOB M OBOILEH.
W3MeHeHus yriaeBoJOB B IpOLIECCE XpaHEHUS W TEIIoBOM o0paboTku. bpokenue.
Iunponu3. Peaknuu neruaparandu U TEPMUYECKOW Nerpafanuu. Peakmum oOpa3oBaHuUs
KOPUYHEBBIX IPOAYKTOB (KapaMenu3auus u MeJaHouauHoOpa3oBanue). JlekcTpuHuzanus
kpaxmana. Krelicrepuzauuss kpaxmana. Kpaxmanpueie 3011 u  renu. CrapeHue
KpaxMaJIbHOTO 30J1s1. PeTporpananus kpaxmana

16

Tema 5.2. JIunuabl

Conep:xaHue y4eOHOro MaTepuaJia

JlabopaTopHbie padoThI

13



JIP 5. MccnenoBanue KUCIOTHOCTH ChIPbs

1,2

CamocTosiTesibHAsi padoTa 00y4arOIMXCst

Jurupapl, xnaccudukanus. [Ipocteie xupbl. CocTaB MPOCTBHIX JKUPOB, B3aUMOCBS3b
MEXJy COCTaBOM JXHMPOB M arperatHbiM cocCTOsiHuEM. Pu3nyeckue M XUMHUYECKHE
CBOMCTBA IIPOCTHIX KUPOB. MeToAbl NOJIy4eHUs )KUPOB. HaxoxaeHue ;KxupoB B IIPUPOAE
U KUBBIX OopraHusmax. buosorndeckas posib *HpOB. JIMIHIOB: CTEPUABI (XOJIECTEPHH),
BOCKH, (hocaTuapl (JCUUTHH).

DU3NKO-XUMUYECKUE KOHCTAHTHI )KUPOB. JKUpBI B MUIIEBBIX IPOU3BOACTBaX. M3MeHeHus
KHUPOB TPHU TEIJIOBOH 00paboTke W XpaHeHUH. KHCIOTHOCTH CBIPbSI W THIIEBBIX
IIPOAYKTOB, KaK I10Ka3aTellb UX Ka4eCTBa.
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Tema 5.3. BejakoBbie
BellecTBA

Coaep:xaHue y4eOHOro MaTepuaJia

Peakumst kongeHcanuu amuHOkucnoT. Ilentunbl. benku. Ctpoenue, dusznueckue
cBorcTBa 0enkoB. Ocaxaenne 0enkoB. Jlenatypanus. [{BeTHbIe peakiinu OEIKOB.

CamocTosiTesibHasi padoTa 00yYaIIuXCs

AmuHokucioThl. CTpoeHHe, HOMEHKJIaTrypa, Hu30MepHs. XHUMHUYECKHE CBOMCTBA
AMUHOKUCIIOT. MeToAbl OJIy4eHUs] aMUHOKUCHOT. Peakuus konaencauu. CocraBiieHHe
dbopMynn MNENTHIOB W TPUIICITHIOB. bBHONOTrMYECKHE CBONCTBA aMHUHOKHUCIIOT.
3aMeHUMbIE W HE3aMEHHMble aMUHOKUCHOTHIL. benku. @yukuuu. I[lomHouieHHBIE U
HeronHoneHHble Oenku. [IpoGiema GenkoBoro aedunura. M3meHneHus OEIKOB B XOje
TEXHOJIOTMYECKOTr0 Mpo1ecca.

Tema 5.4.
BbicOKOMO/IEKYISPHBIE
coequnenus (BMC)

Copep:kanue y4e0OHOIro MaTepuaJia

CamocrosiTesibHAs padoTa 00y4alOIIUXCS

OU3NKO-XUMUYECKUE CBOWCTBA BBICOKOMOJIEKYJISAPHBIX coennHeHuil. Ctpoenne BMC.
Knaccudukanus. ®DazoBeie W (PHU3MUECKUE COCTOSHUS TOIMMEPOB. B3ammoneiicTBue
BMC c pactBopurenem. HaOyxanue. Buabl Habyxanus. Ctenenp HaOyxanus. Habyxanue
B IuuieBbIx npousBojactBax. PactBopst BMC. O6mas xapakrepuctuka. Boicanupanue.
Koaueppauus. Crygnu. CoiictBa cryaHeil. Mertonbl nonyuyeHus. Ponb crynHedl B
MUIIEBBIX POU3BOICTBAX.

Tema S.5. ®epmeHTDI

Conep:kaHue y4eOHOI0 MaTepuaJia

depmeHTHI Kak Onosornueckue katann3aropsl. Kinaccudukaimsa. Ctpoenue. CBoMicTBa

CamocrosiTesibHas padoTa 00y4aOIIUXCH

®dusnko-xuMuueckne cBoiictBa  (epmeHToB. DepMeHTaTHBHBIM  Karanus. Poub
d)epMeHTOB B NMIICBLIX IMTPONU3BOACTBAX.

Tema 5.6. BuraMmunb1

Copep:kaHue y4eOHOIr0 MaTepHuaJia

CamocTosiTe/ibHasi padoTa 00yualouuxcst
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Buramunbl. Knaccudukanus. XapakrepucTuka OTAEIbHBIX BUTaMUHOB. HaxoxieHue B 6 1,2
npupojie ¥ HU3HOJOTUYECKAs POJTb. 3AMOJTHEHHE TaOTUIIbI.

Tema 5.7. | Copep:xxanue y4eOHOro MaTepuaJia

MuHepajbHbIe CamocTosiTesibHAsi padoTa 00y4arOIMXCst

BelecTBa MumnepanbHble BeniecTBa. Puznonornyeckas poib. Haxoxaenue B npupoje. 3arnoiHeHne 6 1,2
TaOIHIBI (TOATOTOBKA HH(DOPMAITMOHHBIX COOOIICHUH).

Tema 5.8. IIumesbie | Coaep:xkaHue yueOHOro MaTepHaJia

A00aBKHU CamocTosiTesibHasi padoTa 00y4aOIIuXCsl
[MTumesbie no6aBku. Krnaccubukamums. OOmas xapakTepuUCTHKa H  IPUMEHEHUE. 8 1,2
3amnonHeHne TaOIUIEL.

KoncyabTanum 4

IIpomexyTOUHAS ATTECTALMSA 6

Bcero 268

[t XapakTepUCTHKN YPOBHS OCBOEHHSI yUeOHOTO MaTepraa UCIOIb3yIOTCs Cleyome 0003HaYeHUs:
1. — 0O3HAKOMUTENBHBIH (Y3HaBaHUE paHee N3YICHHBIX 00BEKTOB, CBOWCTB);
2. — penpoAyKTUBHBIN (BBITOJHEHHE AESATEILHOCTH 110 00pa3ily, MHCTPYKLUHU MU IO pyKOBOACTBOM)
3. — IpPOAYKTUBHBIHN (TUIAHUPOBAHUE U CAMOCTOATEIILHOE BBIIIOJIHEHHUE JCATEIbHOCTH, PELIEHUE 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
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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

OOydeHne Ml C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS TIpH
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI Ha OCHOBE QJalTUPOBAHHOW  paboueii
nporpaMMbl  C  HCIIOJIB30BAHHEM  CIICMATIBHBIX  METOAOB  OOYYCHHS] W
TUIAKTUYECKUX  MaTepHalioB, COCTaBJICHHBIX C  y4eTOM  OCOOEHHOCTEH
NMCUXO(PU3NYECKOTO PAa3BUTHS, HHIAUBUAYAIbHBIX BO3MOXXHOCTEH M COCTOSHHS
3JI0POBbs TAKUX O0ydaromuxcs (00yJaromnierocs).

B memsx ocBoeHus y4ueOHOW MpOrpaMMbl TUCHUILIMHBI WHBATUAAMH U
JUIAMU C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU 3710pOBbsi Koemk obecrieunBaeTt:

JUTSI MHBJIUJIOB M JIUI[ C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3JIOPOBbBSI I10
3pEHUI0: Pa3MENICHHE B OCTYIHBIX IS OOYYArOIIMXCS, SBIISIOIIMXCS CICTIBIMH
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Wik caa0oOBUIAIIMMU, MECTaX MW B aJalTUPOBAHHOM (opme crpaBOYHOI
uHbOpMallMl O pacHUCaHUM Y4YEOHBIX 3aHATUN; TNPUCYTCTBUE AaCCHCTEHTA,
OKa3bIBAIOILIETO oOyu4aromemycs HEOOXOIUMYIO MIOMOIIIb; BBIITYCK
IbTEPHATUBHBIX (POPMATOB METOAUYECKUX MaTepUaloB (KPYMHBIA IIPUDT WIH
aynuogaisl);

JUISI UHBAJIUJIOB M JIML[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbS T10
CIIyXY: HaJJIeXKAIMMHU 3ByKOBBIMH CPEJICTBAMH BOCIIPOU3BE/IEHNE HH(OpMAIUY;

JUIsT. UHBJIMJIOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbBA,
UMEIOUIMX  HapyLIEHHs  ONOpPHO-IBUIATEIBHOIO  ammapara:  BO3MOXXHOCThb
Oecrpens I TCTBEHHOIO JI0CTyIa 00y4arouuXcs B yUEeOHbIE TIOMEIICHHUS, TyaleTHbIE
KOMHATBI U IpyTue MOMEIICHHUS], a TaKXKe NPEObIBAaHUE B YKa3aHHBIX TOMEIICHUSIX.
OObpazoBaHue 00y4arOUMXCcs ¢ OrPaHUYEHHBIMUA BO3MOYKHOCTSIMU 37J0POBbSI MOKET
ObITh OPraHMW30BaHO KaK COBMECTHO C JPYIMMH OOydYarollMMHCS, TaKk U B
OTJIEIBHBIX IPyNIaxX WX B OTAEIbHBIX OPraHU3aLUsX.
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