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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOM JTACIHUIIJINHBI
OINI.06 Xumus

1.1. Oobs1acTh NIPUMEHEHUA NPOTrPAMMBbI

[Iporpamma y4eOHOW JUCUMIUIMHBI SIBJIIETCA YacThlO 00pa30BATEIbHON
IpOrpamMMbl OATOTOBKHU CHELMAINCTOB CPeIHEro 3BeHa B cooTBeTCTBUU ¢ PI'OC
no crneuranpHoctd CIIO  19.02.11 TexHonorus NPOAYKTOB MHTAHHUS U3
pAaCTUTENIBHOTO  ChIPbS, YKpyHnHEHHas Tpynna coennanbHocter  19.00.00
[TpomblliuIeHHAS SKOJIOTHS U OMOTEXHOJIOTHUH.

[Iporpamma mnpodeccuoHaTBbHOTO MOJYJIE MOXET OBITh HCIOJb30BaHA B
JOTIOTHUTENBHOM ~ MPO(eCCUOHANBHOM  O0pa3oBaHUM  JUIsl  TOBBILICHUS
KBTM(PUKALMA U MEPENOATOTOBKM PAOOTHUKOB MHILEBON MPOMBIIUICHHOCTH 10
crenaabHocT 19.02.11 TexHosnoruss mpoAYKTOB MUTAHHUS W3 PACTUTEIBHOTO
CBIPBA.

1.2. MecTo y4eOHOH IMCUHUILIMHBI B CTPYKTYype 00pa30BaTe/JIbHOM MPOrpaMMBbI:
JTUCIUTIIMHA BXOJUT B 001IETTPOECCHOHATIBHBIN ITUKIL.

1.3. leau u 33724 y4eOHOH AMCUMILIMHBI — TPe0OBaHUSI K pe3yabTaTaM
O0CBOCHMS YUeOHOI TUCIUIINHBI:

® OCBOEHME 3HAHHH O XMMHUUYCCKOH COCTaBJISIIOHleﬁ JIs1 IMIPOBCIACHUA
XUMHWYCCKOI'O aHaJIN3a B HPIHIGBOﬁ IMPOMBIIIJICHHOCTH

¢ OBJIAQICHUEC YMCHMAMM IIPHUMCHATH IIOJYUYCHHBLIC 3HaHUA IJIA 00BACHECHUS
pa3HOO6pa3HBIX XUMHYCCKHUX IIPOHCCCOB B ITMIICBOM IIPONU3BOACTBC,

e BOCIIUTAHUE YO€KIACHHOCTH O TIO3UTUBHOM pOJM XUMHUH B KU3HU
COBPEMEHHOr0  OOIleCTBa, HEOOXOAUMOCTH XUMHYECKHM TPaMOTHOIO
OTHOIIICHHS K COOCTBEHHOMY 3JI0POBBIO U OKPY>KAIOIICH cpelie;

* NMpUMEHEHHEe MOJYYEeHHbIX 3HAHMM W YMeHWil i1 0e30MacHOro
UCIIOJIb30BAaHUsl BELIECTB M MaTEepHaloB B OBITY, Ha MPOU3BOJCTBE U B
CEIIBCKOM XO3SIMCTBE, I PELICHUS MPAKTUYECKUX 3aad B IOBCEAHEBHOU
KU3HU, IS TPENyNPEeXKICHUS SBICHUM, HAHOCAIIUX Bped 3J0pPOBBIO
YeJIOBEKA U OKPYKAIOIIEH cpelie.

B pesynbraTe ocBOoeHMsS Y4EOHOW IUCIUIUIMHBI OOYYAIOIIUHCA MOJIKEH
yMeTh:

V-1 - npUMeHATh OCHOBHBIE 3aKOHBI XUMHUU JJIsl PELICHUs 3a/1a4 B 00J1aCTH
npodhecCuOHANBHOM NesSTENbHOCTH;

VY-2 - ucnonp30BaTh CBOWCTBA OPraHUYECKHUX BEIIECTB, IUCIEPCHBIX U
KOJUIOMIHBIX CUCTEM JIJI1 ONITUMM3ALNH TEXHOJIOTHYECKOTO MPOIIECCa;

V-3 - onuckiBaTh YpaBHEHUAMH XUMUYECKUX PEAKIIMA MPOLIECCHI, JeXKallnue
B OCHOBE IPOU3BOJICTBA MTPOIOBOJIBCTBEHHBIX MPOAYKTOB;

V-4 - mpoBOOUTH pacyeTbl MO XUMHUYECKUM (POpMyJlaM M YpaBHEHUSIM
peakuuu;

V-5 - ucnonb3oBarth J1a00OPATOPHYIO OCYAY U 000PYI0BaHUE;



VY-6 - BbIOUpaTh METOM U XOJ XMMHUYECKOI0 aHaju3a, NoJA0upaTh peaKTUBBI
U annaparypys;

Y-7 - [OpoBOAMTh KAYECTBEHHBIE PEAKIMM HAa  HEOPraHUYECKHE
(opranuyeckue) BemecTBa (MOHbBI, PYHKIIMOHATBHBIE TPYIIIIHI);

Y- 8 - BBIIONHATH KA4EeCTBEHHBIE pacCyeTbl COCTaBa BELIECTBA IO
pe3yJibTaTaM U3MEPEHHU;

V-9 - cobOmogaTh mpaBWiIa TEXHUKH O€30MacHOCTH TMpH paboTe B
XUMHUYECKOH J1abopaTopuH.

B pesynbraTe OcBOeHMsSI Y4YEOHOW IUCHUIUIMHBI OOYYAIOIIUHCA HOJIKEH
3HATH:

3-1 - OCHOBHBIE OHATHA U 3aKOHBI XUMUU;

3-2 - OCHOBHBIE KJIACCHI HEOPTaHUYECKUX U OPTAHUUYECKUX COEAMHEHUIA,

3-3 - TeopeTH4eCKHEe OCHOBBI OpPraHMYECKOM, (PHU3MUECKOH, KOJIOMIHOU
XUMUH;

3-4 - NoHATHE XMMHUYECKOM KMHETUKH U KaTajanu3a;

3-5 - wimaccu(pUKanuio XUMUYECKUX peaKIUuid M 3aKOHOMEPHOCTH HX
POTEKAHUS;

3-6 - oOparumble M HEOOpaTUMbIE XUMHUYECKHE PEAKIMH, XHUMHYECKOE
paBHOBECHE, CMEIEHUE XUMHUYECKOIO PaBHOBECHUS MOJ JEHCTBUEM pa3IMYHBIX
(akTopoB;

3-7
oOMeHa;

3-8 - TMApONIN3 COJIEM, JUCCOLMALIMIO JJIEKTPOJMTOB BOJHBIX PACTBOPAX,
UMETh MOHATUE O CUIIBHBIX U CJIA0BIX 3JIEKTPOJIUTAX;

3-9 - TemnoBo HPEGEKT XUMHUECKUX pEaKUUld, TEPMOXUMHUUYECKHUE
YpaBHEHHUS;

3-10 - XapakTEepUCTHUKH PA3JIUYHBIX KJIACCOB OPraHMYECKHX BEUIECTB,
BXOJISIIIIUX B COCTAB ChIPbs U TOTOBOM MPOAYKIIUU;

3-11 - cBolicTBa pacTBOPOB U KOJUIOMJIHBIX CHCTEM BBICOKOMOJIEKYIISIPHBIX
COCIMHCHMI;

3-12 - qucniepCHbIE U KOJUIOUIHBIE CUCTEMbI MMUIIEBBIX MTPOLYKTOB;

3-13 - posib M XapaKTEPUCTUKU MOBEPXHOCTHBIX SIBJICHUW B MPUPOAHBIX U
TEXHOJIOTHYECKHX MPOLIECCaX;

3-14 - 0CHOBBI aHAJTUTHYECKON XMMHU;

3-15 - OCHOBHBIE METOJbI KIACCUYECKOTO KOJIMYECTBEHHOTO U (U3HKO-
XUMHUYECKOTO aHAJIN3a;

3-16 - HazHayeHWs W TpaBUiIa MCIOJB30BAHUSA  JAOOPATOPHOTO
00OpyZI0BaHUS U anmaparyphl;

3-17 - MeToBI M TEXHUKY BBIITOTHEHUS! XUMUYECKUX aHAJIU30B;

3-18 - mpuemsbl Oe30macHoi pabOThl B XUMUYECKON JabopaTopuu.

OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIHNH, PCAKIUMKU HWOHHOI'O

TexHUK-TEXHOJIOT AOHKEH 001a/1aTh OOIUMH KOMIETEHIUSIMU:

OK O01. BeiOuparb crnocoObl pemieHust 3aaad  MpoQecCHOHATbHON
NEeATEIbHOCTH MPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpEICTBAa IIOMCKA, aHAIA3a U

5



WHTepIpeTanuu nHpopmanuu, 1 HHGOPMAIIMOHHBIC TEXHOJIOTHH JJIsl BHITTOTHEHUS
3a/1a4 mpodecCuOHaATHHOU IeATeTLHOCTH.

OK 04. DddextnBHO B3aUMOACHCTBOBATH W pPabOTaTh B KOJUICKTUBE M
KOMaH/ie.

OK  07. CopneiicTBOBaTh  COXPAaHEHHUIO  OKpYXarolled  cpenbl,
pecypcocOepexeHI0, TPUMEHATh 3HaHUS 00 M3MEHEHHHM KIUMaTa, MPUHIUIIBI
OCpe)ITMBOTO TMPOM3BOACTBA, A((MEKTUBHO JEHCTBOBATH B YPE3BBIYANHBIX
CUTYyaIUsIX.

TexHUK-TEXHOJIOT JOHKEeH 001a/1aTh MPOoPeCcCHOHATbHBIMU KOMITETEHIIUSAMM:

[1K 3.2. ITpoBoauTh J1abopaTopHbIE UCCIEIOBAHUS KauecTBa U 0€30MacHOCTH
ChIpbs, MONy(})aOpUKATOB M TOTOBOM NPOJAYKIMHU B TMPOIECCe MPOU3BOJICTBA
MPOYKTOB MTUTAHUS U3 PACTUTEIBHOTO CHIPHSI.

1.4. Pexomenayemoe KOJIMYECTBO YAaCOB HA OCBOCHHE IPOrpPpaMMbl y4eOHOMH
AACHUNTHHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaromerocsi 268 4acoB, B TOM YHUCJIE:
00s13aTeNIbHON ayJUTOPHOU yueOHOM Harpy3ku oOydaromierocs 242 yaca

2. CTPYKTYPA U COJJEP)KAHUE YYEBHOM JUCIHIUIIJIMHBI
2.1. O0bem yueOHOM JUCHMILIMHBI H BUABI Y4e0HOI padoThI

Buj yueOHoii padoThI O0bem yacoB
MakcumanbHas yyeOHas Harpys3ka (Bcero) 268
O0s13aTesibHAsE ayAUTOPHAs Y4eOHasi HATPY3Ka (Bcero) 242
B TOM YHCJIE!
nabopaTopHble pabOTHI 86
MIPAKTUYECKUE 3AHATHUS 40

KOHTPOJIbHBIE pa0OThI

KypcoBast paboTa (IIpoeKT)

Koncynpranmmn 8

CamocrosiTejibHasi paboTa o0yuyaruierocs (Bcero) 0

B TOM YMCJIC:

camMocCTosITeNIbHasl paboTa HaJ KypcoBOi paboTOM (IIPOEKTOM)

IIpoMeKyTOUHAsL aTTeCTALMs 18

1 ceM. — KOHTp. pad.

HUmoeosas ammecmayus 6 ¢hopme (ykazams) 2 COM. - SK3AMEH




2.2. TemaTudyeckuii IJIaH U cogep:xkanue yaeoHoi qucuumianabl OII.06 Xumus

HaumeHoBaHue Conep:kanue y4eOHOIr0o MaTepuasia, JadopaTopHble PpadoThI M NPAKTHYECKHE Oo0bem YpoBeHb
pa3aesioB U TeM 3aHATHS, CAMOCTOSITeIbHasi padoTa 00y4yaouuxcs, KypcoBasi padora (IpoeKkT) 4aco0B OCBOCHHS
1 2 3 4
Pa3znesn 1. ®@U3UKO-XMMHYECKOE COCTOSIHME M CTPOECHHME NHINEBOIr0 ChbIpbsi U NMPOAYKTOB. OCHOBBI 001Iel M
¢usnyeckoit XumMun
Tema 1.1. Bseaenmne. | Conepxxanue yueOHOro MaTepuaja
OcnoBHble mnoHATHA W | BBenenue. OcHOBHBIC MOHATHS XUMHH. OCHOBHBIC 3aKOHBI XUMHH. 3aKOH SKBUBAJICHTOB. 2 1,2
3aKOHbI XUMHUH DOKBUBAJIECHT 3JIEMEHTAa. DKBUBAJICHT CJIOKHOIO BELIECTBA. BhIUunCIeHHs] MOJIIPHBIX Macc
SKBHUBAJIEHTOB KHUCJIOT, OCHOBAaHUN U coliel. Brluuciienus no XxumMu4eckum Gopmysiam u
YpaBHEHUSIM
IlpakTH4YecKue 3aHATHSA
I13 1. Pacuet MOJISIpHBIX Macc SKBUBaJICHTOB BeliecTB. [I[pUHITUIT SKBUBaJICHTHOCTH. 2 1,2
13 2. Beiuucnenus 1o XuMU4eCcKUM (opmysiaM U YpaBHEHUSIM 2 1,2
Tema 1.2. Texuuka | Conepxxanue y4eOHOr0 MaTepuasa
0e3omacHocTH, [IpaBuiia TexHUKM O€30MIaCHOCTH U NepBasi MOMOLIb ITPU HECHYACTHBIX ciydasx. [IpaBuna 2 1
OCHOBHBIE NPAaBWJIa M | BRIMOJIHEHUS M OQOpPMIICHUS J1abopaTOpHBIX paboT. OCHOBHBIE MPUEMBI PadOTHI B
npueMbl  pabdorel B | abopatopun. Xumudeckas nocyaa. Knaccudukanus. YXo 3a mocynoi. MeIThe U CyIka
JabopaTopumn nocyasl. [IpaBuia Ge3omacHOCTH Tpu paboTe ¢ XUMHUYECKOM mocymoil. XuMmHdecKue
peakTtuBbl. [IpaBuia 6e3omacHol pabOThl ¢ XUMHUYECKUMH PEaKTUBAMHU.
JlabopaTopHbie padoThl
JIP 1. O3HakomIIeHHE C MEPHOM MOCYy/I0H, €e Ha3HAYCHHEM U TEXHUKOW XUMHUYECKOTO 2 1,2
JKCIEpPUMEHTA.
JIP 2. O3HaKkOMJIEHHE C YCTPOHCTBOM M TEXHHKOM B3BEIIMBaHMsI Ha Ja00OpaTOPHBIX Becax. 2 1,2
Tema 1.3. Crpoenne | Conep:kaHue y4eOHOI0 MaTepuaa
aTOMOB M MOJIEKYJI. | DIIeKTpOHHAsI Teopust cTpoeHuss atoma. COCTaBJI€HHE AJIEKTPOHHBIX (OPMYT aTOMOB, 8 1

ArperatHbie COCTOSTHHMS
BellecTBa

noHOB. CTpoeHue MoieKyd. Tunmbl XHUMUYECKHX CBsI3€d. THUIBI KPUCTATIIMYECKUX
pemeTok. MeXMONeKyIsipHble B3aUMOJECHCTBUSA. ATpEraTHble COCTOSIHHMS BELIECTBA.
O6mras xapakTepucTuka. ['a3000pa3Hoe coctosHue BemecTBa. OOIIas XapaKTEepPUCTHKA.
Uneanpuerii ra3. .3axkoHsl uiaeanbHoro rasa. MKT. Peanbnble rasel. CXIKEHHE Ta3oB.
[IpuMeHeHne CKMIKEHHBIX Ta30B.

Kunkoe cocrosiHue BemiecTBa. [loBepXHOCTHAsI SHEPTUs] U TOBEPXHOCTHOE HATSKEHUE.
ITAB. BsskocTh sxuakoctei. MeToapl omnpeneneHusi BSI3KOCTH M MOBEPXHOCTHOTO




HATSDKEHUS KUJAKOCTH.
TBepnoe cocrosiaue BeniecTBa. Kpucramummdeckue n aMopgHbIe BEIIECTBA
[ToxroroBka HHGOPMAIMOHHBIX COOOLICHUH (TI0 KEJIAHUIO).

IIpakTuyeckue 3aHATHS

13 3. Pemrenue 3aiau no teme «I'a3000pa3zHoe U )KUIKOE COCTOSTHUE BEILIECTBA» 1,2
JlaboparopHbie padoThI
JIP 3. Onpenenenue BA3KOCTH KUAKOCTH (TJIMIIEPUHA). 1,2
Tema 1.4. Copep:kaHue y4eOHOT0 MaTepuaa
Kanaccupuxanus Krnaccudukanus HeopraHudeckux coenuHeHui. OKCHIbI, OCHOBAHUS, KHCIOTHI, COJIH: 1
HEOPraHu4ecKUuX kinaccupukanus, HOMEHKIATypa, XHUMHUYECKHE CBOMCTBA W METOJbl IOJTYYECHHUS.
coeIUHEHU B3anmocBA3b MEX1Yy KilacCaMy OPTaHUYECKUX COCIMHEHUN.
Koopaunaryionnsie (KOMIUIEKCHBIE) COSAMHEHMs, UX CTPOEHHE, HOMEHKIaTypa. Bumsl
cBs3eil. M3o0Mepursi KOMIUIEKCHBIX COCIMHEHHU.
IIpakTHYecKHe 3aHATHS
[134. CocraBienue ¢opMmyn U Ha3BaHUNW HEOPraHMYECKHUX BEIIECTB, YPaBHEHHIA 1,2
XUMHUYECKUX PEAKIUN C yYaCTHEM Pa3HbIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.
Tema 1.5. DHepreruka Coaepxkanue y4eOHOIro MaTepuaJa
XHUMHYECKHX peaKkuui OCHOBBI XMMHUYECKOW TEPMOJUHAMHUKU: OCHOBHBIE TOHATHA. CrocoObl mepenayn 1
9HEpruu. 1 3aKOH TEePMOAUMHAMHKHU. OHTanbmus. TermaoBoit 3¢dekT peaxiuu.
Knaccudpukanusa peakuuit no temnoBomy 3¢dexty. OCHOBHBIE MOHSATUS TEPMOXUMUH.
3akoH ['ecca u cieacTBus U3 HETO.
CaMonpou3BOJIbHBIE MPOLECCHl. JHTpOINHUA. 2 3aKOH TepMoauHaMuku. M3obapHo-
M30TepMUYECKHi moTeHuuan. Kpurepun camonpon3BOIbHOTO IPOTEKAHUS PEAKIIUU.
IIpakTHYecKkHe 3aHATHS
[135. Tepmoxumuueckue pacuetsl. OmnpeneneHue HAMpaBlICHUS  BO3MOMXHOTO 1,2

IMPOTCKAHUA XUMHYECKOH pCaKknuun

Tema 1.6. OcHOBBI
XMMHYeCKOil KHHETHKH.
Karanus. Xumunueckoe
paBHOBecHe

Coaep:xanue yueOHOro MaTepuaJia

Xumuueckass KuHeTuka. CKOpPOCTh XHMHUYECKMX peakiuil. 3aBUCUMOCTb CKOPOCTH
peakuuu OT MPUPOAbl U KOHLEHTPALUU Pearupyrolux BelecTB. 3aKOH JEHCTBUS Macc.
Kunernueckass kiaccUpUKaAIMs XUMUYECKHX peakiuil. MoJeKylIspHOCTh M MOPSAOK
peakuuu. CIOXHBIE PEaKIMM: MapajuIeIbHbIE, ITOCIEI0BATEIbHBIE W CONPSHKCHHBIE.
Teopust akTHBHBIX CTOJIKHOBEHHH. 3aBUCHMOCTb CKOPOCTH PEAKIUH OT TEMIIEPATYpBHI.
[IpaBuio Baut-I'opda u ypaBHenne Appennyca. @OTOXUMUYECKUE U LIETTHbIE PEAKIUH.
Karanu3. Karanuzaropbl. 'OMOreHHBI UM TeTepOTreHHbIM Karanu3. Teopuu Karanusa.
DepMEHTATUBHBIN KaTaJu3.




OOparuMble W HeoOpaTHUMbIE peakiuu. XHUMHUYeckoe paBHoBecue. KoHcTaHnTa
paBHoBecusl. [Ipunnumn Jle [Ilarense. CriocoObl CMEIIEHUS XUMUYECKOTO PABHOBECHSI.
[TonroroBka HHGOPMAIMOHHBIX COOOIICHUH (110 KETAHHIO)

IIpakTuyeckue 3aHATHS

I13 6. Pemenue 3agauy Ha KUHETHMYECKHE 3aKOHOMEPHOCTH. BbIuncieHHs B COCTOSHHUU
XMMHUYECKOIO paBHOBeCHs. PellleHMe NPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUi  Ha
IPUMEHEHHE TPUHIINIIA IOJIBUYKHOIO PABHOBECHSI

1,2

Tema 1.7. PacTBOpBI.
®a30Bble pABHOBECHUS

Copep:kaHue y4eO0HOT0 MaTepuaa

PactBopbl. O0mIast xapakTepuCTHKa pacTBOPOB. PacTBopeHHMe Kak (PU3MKO-XUMHUYECKUN
nponecc. Knaccudukanus pactBopoB. PacTBOpuMOCTh Ia3oB, >KMIKOCTEH M TBEPABIX
BeUlecTB B BoJe. 3akoH [lenpu. Okcrpakuus. DOU3MKO-XUMUYECKHE CBOMCTBA
pa3baBneHHbIX  pacTBopoB. Juddysusa. KomnmuratuBHele CBOWCTBa  pacTBOPOB
HEDJIEKTPOJIUTOB U ANMEKTPOIUTOB. OcMOC, ocMoTHUYeCKOe naBiieHue. 3akoH Bant-I'odda.
JlaBneHue HachllleHHOTo napa. | u 2 3akonsl Payns. Pemenue cutyanuili m 3amau c
ucroibp3oBanueM 3akoHOB Bant-I'odda m Payns. CpoiictBa pa30aBiIeHHBIX PacTBOPOB
1eKTpoiuToB. CTenens auccounanuu. CUiIbHBIE U Clla0ble 3JIEKTPOJIUThl. OTKIOHEHUS
ot 3akoHOB Payns u Bant T'odda mams pacTBOPOB CHIIBHBIX 3JEKTPOIUTOB. Teopus
CHJIBHBIX AJIEKTPOJIUTOB. AKTHBHOCTh. Kaxkymiascs creneHb auccouuanuu. Crabble
anekTponuthl. KoHcTanta aumcconmanuu. 3akoH pas30OasieHuss OcTBaipia JUisl ciaaObIx
ekTpoiuToB. OOmass W aKkTUBHAs KHUCIOTHOCTh. PacTBopbl anekTposnuToB. T/,
Peakiiun nonnoro oomena. ['maponus. Bogopoansiii mokasarens. bydepHbie pacTBOpEHL.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAaKUUU B  PACTBOPAX. OJIEKTPOIPOBOIHOCTD
pacTBOpPOB  DBJIEKTPOJIUTOB.  YJelbHas  3JEKTPONPOBOJHOCTb.  ODKBHUBAJICHTHAs
NEKTPONPOBOAHOCTh. 3akoH Kousbpayma. KoHaykTOoMeTpuueckuii METOJ aHalIu3a.
OnexTpoAHble MOTeHUMadbl. YpaBHeHue Hepucra. HopmanbHblil (cTaHIapTHBIN)
MOTeHIMan  3jekTpona. M3mepenune  anexTpoaBmxkymed  cuibl.  OmnpeneneHue
MOTEHLIMAJIOB 3JeKTpoAoB. Ilorennnomerpusa. PazoBeie paBHOBecus. IIpaBuino ¢a3
I'n66ca. daszoBas auarpamma BoJbl. PaBHOBecHss B T'€TEPOr€HHBIX CHUCTEMaX.
Boruncnenne  mpousBeA€HHMsT  PaCTBOPUMOCTH  MaJIOPACTBOPUMBIX  COEIMHEHUH.
IIpumeHneHne mpaBuila pacCTBOPUMOCTH B XUMHUHU. [IprMeHeHne 3aK0oHa JEMCTBUS Macc K
pa3HbIM TUIIAM PEAKIIH.

IIpakTHYecKHe 3aHATHA

[13 7. Cnoco6bl BbIpa)keHHsI KOJIMYECTBEHHOT'O COCTaBa pacTBOpoB. Pemienue 3anad.

AN

I13 8. PemeHne npakTUKO-OPUEHTUPOBAHHBIX 3agaHuil 1o Teme «KoyuratuBHele
CBOICTBA PACTBOPOB)




I13 9. duccouumanus KHUCIOT, OCHOBaHMM, coineld. CocTaBieHUE ypaBHEHUMN peakuuil B 2 1,2
MOHHOM BuJe. PaBHOBeCHSI B TOMOT€HHBIX cucTeMax. PaBHoBecusi B OyepHBIX cUCTEMAX.
I13 10. Bpiuucnenue KOHLEHTpaALMM MOHOB Bojopona (ruznpokcua-uoHos), pH (pOH) B 2 1,2
pacTBOpax CUJIbHBIX U CIa0BIX 3JIEKTPOJUTOB, B Oy(hepHBIX pacTBOpax.
I13 11. CocraBneHue ypaBHEHUI T'MIpOJM3a COJIEH B MOJIEKYJSIPHOM M MOHHOM BHJE. 2 1,2
PaBHOBecus B pactBopax cosneid. KoHcTanTa rugposnusa.
[13 12. CocraBnenue ypaBHeHuii OBP 531eKTpOHHO-MOHHBIM METOAOM. Brruncnenue 2 1,2
MOJISIPHBIX MacC 3KBUBAJICHTOB OKHMCIIUTENS] U BOCCTAHOBUTEJIS
JlabGopaTopHble paGoThl
JIP 4. OKuCAUTENbHO-BOCCTAHOBUTENIbHbIE PEAKIIMY B AHAJTUTUYECKON XUMHUH 2
Pa3nes 2. MeTobl aHAJIN3a NMIEBOT0 ChIPbSl M NPOAYKTOB. OCHOBBI AaHAJINTHYECKOH XUMHUH
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia
KauecrBennnlii ananu3 | Teoperndyeckue OCHOBBI KayeCTBEHHOTO aHaiu3a. MeToabl aHanu3a. AHaIUTHYECKHE 2 1
peakuu, TpeboBaHus K HUM. Crenuduueckue W TPYNIOBbIE peareHThl. JpoOHBIA H
cucTeMaTHYecKHii crocoObl Mokporo aHanusa. Knaccudukanus KaTHOHOB M aHMOHOB.
Knaccudukanus peakTHBOB.
JlaGopaTopHbie padoThI
JIP 5. KayecTBeHHbIE (aHAIMTUYECKHE) PEaKLIMK KaTHOHOB U aHHOHOB 4 1,2
JIP 6. KauecTBEHHBII aHAIU3 CYXOH cOJIn 2 1,2
Tema 2.2. | Conep:kanue y4eOHOr0 MaTepuajia
KoanuyecTBeHHbIH Teopernueckne  OCHOBbI ~ KOJMYECTBEHHOI'O  aHainu3a.  XHMHYECKHME  METOJbI 6 1
aHajm3.  XUMHYECKHE | KOJMYSCTBEHHOTO  aHaiu3a. | paBUMETpHYeCKMd  MeToJ  aHanmu3a.  MeTozbl
MeTObI rpaBUMeTpruYeckoro ananuza. O0opyaoBaHHE M IMOCyJa IPaBUMETPHUYECKOIO aHaIM3a.
KOJIMYeCTBEHHOI' 0 Oranel TpaBUMETPUUYECKOTO aHanu3a. Pacuersl B rpaBumerpuu. [Ipumenenne merona B
aHaJIu3a KOHTpOJIE KauecTBa.
CymHoCTh THUTpUMETpUUYECKOro MeTofa aHanuza. [locyma um oOopymoBaHue. Orambl
TUTPUMETPUYECKOT0 aHanu3a. Meron HeWTpanuzanmuu. CTaHgapTHele U pabouue
pactBopsl. CymHocte  Mertoma. Muaukaropsl. Kpussle  TuTpoBanus. Touka
9KBUBaJIEHTHOCTH. IloHsATHe 00 oOmEeld KHUCIOTHOCTH (LIETOYHOCTH). MeTo/sl
TUTPUMETPUYECKOTO0  aHaiu3a. BpluuciaeHuss B TuUTpuMeTpuu.  llpumMenenue
TUTPUMETPUYECKUX METOJOB B KOHTPOJIE KAYECTBA ChIPhsl U TOTOBON IPOAYKLIHH.
[ToaroroBka nHGOPMALIMOHHBIX COOOUIEHHH (10 KEJIAHUIO).
IIpakTuyeckue 3aHATHS
13 13. MaTtemaruueckas 00paboTKa pe3y/IbTaTOB aHAJIN3a 2 1,2
I13 14. Beruncienus B rpaBUMETPUUECKOM aHAJIN3€e 4 1,2
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[13 15. BeruncieHusi B THATPUMETPUYECKOM aHAIN3E

JlaboparopHblie padoThI

JI.P. 7. OnpeeneHue BIaXXHOCTU MYKH

JI.P 8. Onpenenenue 30J1bHOCTH MYKH

JIP 9. Onpenenenre MacCOBOM JIOJIM CYXOr0 BEIIECTBA B HAMMUTKE (COKOCOACPIKAIIIHIA)

JIP 10. KanuGpoBKa MEpHOM MOCY bl

JIP 11. Meton Heutpanuzanuu. [IpurotoBieHrHe CTaHIAPTHOrO PpacTBOpPA MIABEJICBOM
KHCJIOTHI. Y CTAaHOBJICHHE MOJISIPHON KOHIIGHTpAIMK paboyero pacTBopa Iméaouu

E R N LSRN \S)

JIP 12. Meton HeWtpanuzauuu. OnpeaeneHre Macchbl KMCIOThI B paCTBOPE

JIP 13. Meton Heltpanu3anuu. Onpeaenenne 001end KUCIOTHOCTH HaMTKa

JIP 14. Metoa nelTpanuzamuu. OnpeaeraeHue Macchl COJIbl B pacTBOpE.

JIP 15. Tlepmanranatomerpusi. llpuroroBieHue cTaHAAPTHOTO pacTBOpa IIABEJIEBOM
KHUCJIOTBI. Y CTaHOBJIEHUE HOPMaJIbHON KOHIIEHTPALMU paboyero pacTBopa nepMaHraHara
KaJlus

NN

JIP 16. ITepmanranatomerpusi. OnpeaeneHue MaccoBoi nou xenesa (2+) B conu Mopa.

JIP 17. Meton ocaxnenus. OmnpenereHue Macchl XJIOPUIOB B MHHEPAIBHOW BOJIE
(pacTBOpE) ApPreHTOMETPUUECKUM METOJIOM

JIP 18. Kommnekconomerpus. Onpenenenue o01ei >kECTKOCTH BOJIbI

Tema 2.3.
KoanmyecTBeHHBIH
anagu3. ®u3uko-
XHMHYECKHE METOAbI
aHaJIM3a

ConepxaHue y4eGHOro MaTepuaJjia

ITonatne puU3MKO-XUMUYECKUX METOAOB aHAIM3a, UX KJIacCU(PHUKAIMI U POJIb B aHAIM3E.
OnTuueckue (CEKTpaJIbHBIC) METOABI aHaNM3a, UX Kiaccupukanusa. doTomeTpuueckuit
MeToJl a”Hanu3a. ONTHYeCKHe XapaKTEPUCTHKU OKpAIIEHHOIO pacTBopa. 3akoH byrepa-
JlamOepta-bepa. MeTonbl BHU3yadbHOM KOJOPUMETPUU: METOJ CTaHAAPTHBIX CEpuH,
METOJ pa30aBiIeHUS U METOJl KOJOPUMETPHUUECKOro THUTpoBaHUS. MHCTpyMeHTallbHbIE
METOJIbI: (POTORIEKTPOKOJIOPUMETPHs, creKkTpodoToMeTpus. Cxema cnekTpodoToMeTpa
(KOK). Dramsl cnektpodoTomerpudeckoro anammsza. llocTpoeHue KamrmOpOBOYHOTO
rpaduka. [IppumeHeHre MeTo/1a B KOHTPOJIE KauecTBa.

Pedpakromerpuueckuit meron ananmuza. I[lokaszarens mnpenomieHus. Pedpakromerp,
NpUHLIMIT JleHcTBUs. Meroauka pedpakromerpudeckoro omnpenenenus. Pedpakuus
MoJIbHasg U yaenbHas. IIpuMmeHeHne Merona B KOHTpOJIE KauecTBa. JIFOMMHECLIEHTHBIN
MeTo]1 aHanu3a. Vcnonb30BaHre B KOHTPOJIE KauecTna.

DnekTpoxuMuuyeckue Meroabl aHanuza. Knaccugukanus. IloreHrmomerpuueckuit
aHanu3. YpaBHeHue HepHcra. Onektponabl noreHnuomerpuu. pH-merp. Ilpunnumn
neucreus. HWsmepenune pH. Ilpsmas mnoreHDMOMETpus U NOTCHLMOMETPUYECKOE
tutpoBanue. Iloctpoenue kpuBoil TuTpoBanus. OnpeneneHne TOYKU HIKBUBAIEHTHOCTH U
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o0béMa peareHra. Vcmosib30BaHHE TOTEHIMOMETPUYECKOTO METO/Ja B  KOHTpOJIE
KayecTBna.

[Tonspumerpuueckuit Meron ananusa. [lonspumerp. Mcnonb3oBanue MeToga B KOHTPOJIE
KauecTBa. Xpomarorpadus, CylHOCTb METO/Aa. XpoMaTorpapuueckuii MeTo/ aHaiu3a.
Knaccudukanus MeronoB xpomarorpaduueckoro aHanuza. KomoHodHast ¥ MI0CKOCTHAs
xpomarorpadus. ['azoBas, razoxkuakoctHas U xuakocTHas (BDXKX) xpomarorpadusi.
Xpomarorpadsl. Mcrnons3oBanue xpomarorpaduu B KOHTpOJIE Ka4ecTBa.

[TonroroBka HHGOPMALIMOHHBIX COOOIIEHUH 10 JKEIAHUIO).

KontposibHas pabota mo pazaenam 1 u 2.

JlabGopaTropHbie padoThI

JIP 19. Cnextpodoromerpuueckuii meton aHanmza. OmpenerneHue Maccbl MeAud B
pacTBope.

1,2

JI.P 20. Pedpakromerprueckuii MeToa ananu3a. OnpeneseHue MacCOBOM JIOJIA caxapo3bl
B PAacTBOpax Pa3HbIX KOHIICHTPAIUI

1,2

JIP 21. Pedpakromerpudeckuii MeToj] aHanmm3a. OnpeneeHne MOJSIPHOH pedpakium
CIupTa.

1,2

JL.P 22. Ilpsimas motenuuometpusa. KamubOpoBka pH-merpa mo OydepHbIM pacTBopam.
Onpenenenue pH HanmuTKOB

1,2

Pa3zgen 3. ®uzuko-xuMmu4
XUMUHU

eCKOe COCTOSIHME M CTPOCHHME NMUIIEBOI0 ChIPbsi M MPOAYKTOB. OCHOBBI KOJIJIOHIHOM

Tema 3.1.

Coaep:xxanue yueOHOro MaTepuaJia

IloBepxHOCTHBIE
siBJIeHHUSI. AICOpOIUs

IToBepxHocTHBIE siBJeHMs. Kitaccudukanysi MOBEpXHOCTHBIX SIBJIEHUN MO arperaTHOMY
COCTOSIHUIO KOHTaKkTHpYommx (a3. TepMoanHamMuueckas XapaKTepUCTUKA TIOBEPXHOCTH.
Ancopbuusi, e€ Buabsl. AncopOuusi Ha TOABWXKHBIX (pa3ax. IloBepXHOCTHO-aKTHBHbBIE
BemiecTBa. YpaBHeHue [ub6ca. IlpaBuno TpayGe. AncopOuusi Ha TIpaHHIE JBYX
HECMETIMBAIOIINXCS KHUIKOCTEH.

AncopOouusi Ha TBepaoMm aacopOenrte. Teopuss MOHOMOJEKYISIPHOW aJcopOLuu.
N3otrepma ancop6muu Jlearmropa. Tumbl amcopOeHTOB. MouekynasipHas afcopOIusi.
AncopOrust  snektponuToB.  MoHHO-oOMeHHass — agcopOuus.  Ancopbuus U3
MHOTOKOMIIOHEHTHBIX cHucTeM. CwmaumBanue. [IpuMeHeHHWe ancopOmuM B THIIEBBIX
IPOU3BO/ICTBAX (MOATOTOBKA MH(OPMAITMOHHBIX COOOLICHHIA).

JlaGopaTopHble padoThI

JIP 23. AncopOuusi ak THBUPOBAHHBIM YTJIEM BEIIECTB U3 BOAHBIX PACTBOPOB

1,2

Tema 3.2. JlucnepcHble

Conep:kaHue y4eOHOT0 MaTepuaJa

CHUCTCMBI

JAucnepcubie cucrembl. Knaccudukaiys. Meroabl noaydeHUs 1 OYUCTKU JAUCIEPCHBIX

14
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CUCTEM.
Konnouano-gucnepcubie cucreMmbl. Ctpoenue muiern. CtaOunuzanus U KOaryssius
nucnepcHelx cucreM. llpaBuna koarynsauuu. DakTopbl YCTOMUMBOCTH KOJUIOMIHBIX
cucteM. KoarynasuuoHnHas u HeUTpanu3alMoHHas koaryssinus. KosuiompHas 3amura.
IIpumenenne BMC s 3amiuThl KOJUIOMAHBIX pacTBOpoB. Pnokynauus. Pemenue
3aJlaHui Ha cocTaBlieHue GopMyI MUIIEILT U pacueT Mopora KoaryJsiuu 30JI1eH.
MonexkyasIpHO-XMMUYECKHE  CBOWCTBAa  KOJUIOMJHBIX  cucrteM.  uddy3noHHO-
CEIMMEHTAallMOHHOE paBHOBecue. ONTHYECKHE CBOMCTBA  KOJUIOMJHBIX  CHCTEM.
VYpaBHenue Penesd. Onruueckre METObI HCCIEA0BAHUS 30JI€H.

OnekTpokuHeTnueckue  siBieHus. CTpoeHHEe  JBOWHOTO  AJIEKTPUYECKOTO  CIIOS.
DNEeKTPOKMHETUYECKUI TOTEHIINAIL.

Konnounnsie ITAB. Ponb B ’KU3HEIEATETHHOCTH U MUIIEBBIX TPOU3BOICTBAX.
Mukporereporentible U rpyooaucnepcHble cuCTeMbl. OMYIbCUU, UX KiIaccuukarus.
Crabunmmzanms smynbcuii. OOpamenune ¢a3 smynbeuid. PaspymieHune sMynbCcHid, HX
npumenenue. CycreH3uu, Ux Kiaccupukanus, cTaduIn3anus, NpUMEHEHHE B MMHUIEBON
npoMbliieHHOCTH. [leHbl: mosyueHue, crabunuzanus, pas3pylieHHE, NPUMEHEHUE B
MUIIEBON MPOMBIIIIEHHOCTU. A3PO30JIH: TOTyYeHHE, CBOWCTBA adpP0O30Jieii U CIOCOOBI UX

paspymeHus.
[ToaroroBka nH(MOPMALIMOHHBIX COOOIICHHH (10 KENAHUIO).

JlabopaTopHbie padoThl

JIP 24. Tlony4yeHue KOJUIOUIHBIX CUCTEM Pa3IMYHbIMU METOIAMHU. 2 1,2
JIP 25. Onpenenenue nopora KoaryJsiuu 301 rupokcua sxenesa (111) snekrponuramu. 4 1,2
Pa3nes 4. OcHOBBI OPraHM4YecKoil XMMHHU
Tema 4.1. Bpenenme B | CoaepxxaHue y4eOHOro MaTepuaJia
OPraHHYeCcKYI0 XMMHIO Teopusi XMUMH4YeCKOI0 CTPOEHHSI OPraHMYecKHX BellecTB. 3omeprl. Bunbl nsomepun. 12 1,2

I'omonorn. @yHkuMoOHaNbHbIE Trpynnbl. Kiaccupukamuss OpraHMYECKHMX BELIECTB.
Krnaccudukanus opraHnueckux peakuuii. MexaHu3Mbl OpraHnyecKuX peaxKiuil.
Yraesoaopoasl. Knaccuduxanus, HOMEHKIaTypa, U30Mepusi, CBOICTBA, MOITy4YEHHE.
Kuciopoacoaep:xkamme  opranudeckue  coeauHenusi.  Kucinopoaconepkamme
COEJMHEHUS: CHHUPTHI, (PEHOJNBI, aTbAETH]Ibl, KETOHbI, KapOOHOBBIE KUCIIOTHI, CIOXKHBIE
s¢upsl. HomenknaTtypa, m3oMepusi, TOMOJIOTUYECKUE pPSAIbl, CBOWCTBA, MOJy4YeHHE U
npuMeHeHue. IluiieBble KHCIOTBHI: OTAEIbHbIE IPEACTAaBUTENH, KJIACCH(PHUKAIINA,
Homenkiarypa (tpuBuansHas u HWIOITAK), cBoiictBa, cmocoObl WX MOJYYCHHUS,
IIPUMEHEHHE B MTUIIEBON IPOMBIIIIIEHHOCTH.

KayecTBeHHbIE peakluy (PyHKIIMOHAIBHBIX IPYII OPraHUYECKUX BEILECTB.
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JlabGopaTopHble padoThl

JIP 26. I3yyeHnue CBOMCTB MUIIEBBIX KUCJIOT 4 1,2
Pa3nes 5. XumMnueckuii cocTaB NUIIEBOr0 ChIPbsi U NPOAYKTOB. IIpeBpamenne 0CHOBHBIX KOMIIOHEHTOB NHIIH
U ChIPbS B X0/1€ XPAHEHHUS U TEXHOJOTHYeCKOM nepepadoTKu
Tema 5.1. YrieBoanbl Coaeprxanue yueOHOro MaTepuaJa
O6mme mpexacrarinenus o0 yrieBomax. Kmaccudukanus. Posib yrieBogoB B NMUTaHUHU. 12 1
@yHKIUHU YIIEBOAOB B IUIIEBBIX ITPOAyKTax. M3omepus. Myraporanus riroKo3bl.
Momnocaxapuael. BoccranaBiauBaromue ¢ HEBOCCTAaHABIMBAIOIIME MOHOCAXAPHUBL.
Xumuueckue u puzndeckue cBorucTBa. OTAEIbHBIC IPEICTABUTEIH.
Hucaxapunpl. Xumudeckue cBoicTBa. OTaeIbHBIE PEACTABUTEIN AUCAXAPUIOB.
[Monmucaxapuael. Knaccudukamnus. Crtpoenue, cBoiictBa. OTaenbHBIE MPEICTABUTEIN.
VYreBoibl KJIETOYHBIX CTEHOK IUIOAOB M OBowLIeH. MI3MeHeHus B mpolecce XpaHEeHUs U
TEIIOBOK 00pabOTKH.
W3meHneHus yriieBofioB B Mpoliecce TeXHoJorudeckoir oopadorku. bpoxenue. ['naponus.
Peakuuu pgermaparanum M TepMHYECKOM  Jerpagauuu. Peakuum — oOpas3oBaHus
KOPUYHEBBIX MPOIYKTOB (KapamMenu3alus 1 MellaHOuInHOoOpa3oBaHue). JleKCTpuHu3aus
kpaxmana. Kuneiictepuzauua xkpaxmana. Kpaxmanbable 301 u  reau. CrapeHue
KpaxMasibHOTo 305. Perporpaganus amMuiao3sl. 3arnoyHeHHe TaOauibl WIM HOArOTOBKA
MH(OPMALIMOHHOTO COOOILIEHUSI.
JlabopaTopHbie padoThl
JIP 27. UccnenoBanrie CBOMCTB MOHOCAXapHJIOB. 2 1,2
JIP 28. UccnenoBanue CBOMCTB AMCaxapuI0B 2 1,2
JIP 29. UccnenoBanue CBOMCTB MOJMCAXapHIOB 2 1,2
JIP 30. bpoxenue yrieBoioB. M3ydeHue npoIyKToB OpOoKEeHUs 2 1,2
Tema 5.2. JIunuasl Coaepxanue y4eOHOro MaTepuaa
Jlununel, knaccuduxanus. Ilpocteie xupbl. CocTaB MPOCTHIX KUPOB, B3aUMOCBS3b 6 1

MEXJy COCTaBOM JXHPOB M arperatHbiM cocTosHHEM. PDusnueckue M XUMHUYECKHE
CBOMCTBA IPOCTHIX KUPOB. MeToAbl Moy4eHus kupoB. HaxoxkaeHue )xupoB B IpUpPOE
U JKUBBIX opraHusMax. buosnorndeckas poiyib KUPOB. JIUIUAOB: CTEPUIBI (XOIECTEPUH),
BOCKH, hocdaTtuipl (JICLUTHH).

DU3NKO-XUMUYECKUE KOHCTAHTHI )KUPOB. JKHpBI B MUILEBBIX TPOU3BOJCTBaX. VI3MeHeHN
KUPOB TPHU TEIUIOBOM 00paboTke M XpaHeHWU. KUCIOTHOCTH ChIpbS U MHILEBBIX
IIPOJYKTOB, KaK I10Ka3aTellb UX KauecTBa.

[ToaroroBka MHGOPMAIIMOHHBIX COOOIIEHUH (110 JKEJTAHUIO).

JlabopaTopHbie padoThl
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JIP 31. UccaenoBanuie CBOMCTB )KHUPOB U Maces 2 1,2
JIP 32. VccnenoBanne KUCIOTHOCTH ChIPbs 4 1,2
Tema 5.3. BeikoBbie Coaeprxkanue yueOHOIro MaTepuaJa
BelllecTBA AmuHOKHUCIOTHL. CTpoeHHEe, HOMEHKJIaTypa, U30MEPHUsL. XUMHUYECKHUE CBOMCTBA. MeTo bl 6 1
MOJyYeHUs] aMHUHOKUCIOT. Peakius konaencanuu. Cocrasienne GopMmyll AUNENTHIOB U
TPUIIENTHIOB. bronornyeckue CBONCTBA aMUHOKHUCIOT. 3aMEHHMBIE W HE3aMEHHMBIE
aMUHOKHUCIIOTHL. [lonHOIeHHBIe W HemoyHOoIeHHble Oenku. [Ipobrema OenkoBOro
nedunmra.
[entunel. benku. @ynkuuu. Knaccudukanus. Ctpoenne, GU3NKO-XUMHUYECKHE CBOMCTBA
0enkoB. Vi3MeHeHHs OENTKOB B X0J1€ TEXHOJIOTMYECKOr 0 Mpoliecca.
[ToxroroBka HH(GOPMAIMOHHBIX COOOUICHUH (TI0 KEIAHUIO).
JlaboparopHblie padoThI
JIP 33. HccnemoBanne CBOMCTB OCIKOB 2 1,2
Tema 5.4. Coaep:xxanue yueOHOro MaTepHuaJia
Bricokomoiiekyisipablie | OU3NKO-XMMHUYECKUE CBOMCTBAa BBICOKOMOJICKYJISPHBIX coenuHeHni. Ctpoenne BMC. 4 1
coennnenns (BMC) Knaccuduxanus. Pas3oBsle u (U3NUECKHE COCTOSHUS IOIMMEpOB. B3anmmonelicTBue
BMC c pactBopurenem. HaOyxanue. Buapl HaOyxanus. Crenenb Habyxanus. Habyxanue
B NUIIEBBIX Npou3BoacTBax. PactBopsl BMC. O6mas xapakrepucTtuka. BricanuBaHue.
KoanepBauus. Crtynuu. CsolictBa crynHed. Metoael monydenus. Ponp crynHen B
MUIIEBBIX POU3BOICTBAX.
JlabopaTopHbie padoThl
JIP 34. U3yuenue xuHeTnku HaOyxanuss BMC (3epHo, kpyna, 6060Bbie). Onpenenenue 2 1,2
CTeNeH! Ha0yXaHusi MaKapOHHBIX U3AEIIH
Tema 5.5. ®epMeHTBI Coaep:xaHue yueOHOro MaTepuaJia
@dusnko-xuMu4eckue cBoicTBa  ¢GepMeHTOB. (DepMeHTAaTHBHBIM KaTanu3. Poib 2 1
(hepMeHTOB B MUIIEBBIX MPon3BoJcTBaX. [loaroroBka MHPOPMAIIMOHHBIX cO00IIEHNH (TI0
YKETAHHIO)
Tema 5.6. BuramuHubl Conep:kanue y4eOHOIro MaTepuaJa
Burtamunbl. Knaccudukanus. XapakTepucTuka OTASIbHBIX BUTAMHUHOB. HaxoxxneHue B 2 1,2
npupoae U (usMoiormueckass posib. 3arnojdHEHWe TaONMIbl WIK [OATOTOBKA
MH(POPMALMOHHBIX COOOIIEHUH.
JlabopaTopHbie padoThl
JIP 35. Onpenenenne acCKOpOMHOBOM KHUCIOTHI B HAITUTKAX HOJOMETPUYECKUM METOJIOM. 2 1,2
Tema 5.7. | ConepxaHue y4ueOHOI0 MaTepuaia
MuHnepaJjbHbIe MunepanbHble BemecTBa. Pusznosiornyeckas posib. Haxoxaenue B mpupoe. 3anoJHeHne 2 1,2
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BellecTBa TaOJIUIBI (TOATOTOBKA HH(GOPMAIIMOHHBIX COOOIICHHU).

Tema 5.8. IIumesbie | Conep:kaHue y4eOHOT0 MaTepHuaa

A00aBKH [Mumessie no6aBku. Kiaccuduramms. OOmas xapakTepucTHKa ¢ MPHUMEHEHHE. 6 1,2
3anosiHeHHEe TaOIHITbI (TOATOTOBKA HH(POPMAITMOHHBIX COOOITICHUH).

Koncyapranumn 8

IIpomeskyTOoUHAs aTTecTANMS 18

Bcero 268

JUi1st XapaKTepUCTHKH YPOBHSI OCBOEHHS Y4eOHOT0 MaTepHaa HCHOIb3YIOTCS CIeAYyIoLIe 0003HaYeHHS:
1. — 03HAaKOMUTENBHBIN (Y3HABAHUE paHee H3YyUeHHBIX 00BEKTOB, CBOWCTR);
2. — penponyKTUBHBIN (BBIIONIHEHHE ACATEIBHOCTH 110 00pa3ily, HHCTPYKLUH WIN TIOA PYKOBOACTBOM)
3. — IPOLYKTHUBHBIN (TIJIAHUPOBAHUE U CAMOCTOSTEIBHOE BBINOJIHEHHUE IEATEIbHOCTH, PeIICHHE MPOOIEMHBIX 3a1a4)
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3. YCJOBUSA PEAJIM3AIIMY YYEBHOM JUCIUIIJIMHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPHATbHO-TEXHUYECKOMY
o0ecneyeHmn 1o

Ayn.1206 Kabuner xumun

VYyebnass mebens Ha 30 OCaIOYHBIX MECT, pabouee MECTO MPENo1aBaTelis,
JI0OCKa MeJOBasg TPEXCEKIMOHHAasA-1IIT., mKad KHUKHBIA OIIT., MOJKAa HaBECHas
Swt., cteHa MH(OPMAILIMOHHBIN- | T, TaKaTHULA-211T., IEPUOINYECKAs] CUCTEMA
XUMUYECKUX JJIEMEHTOB, Ta0JHIla PacTBOPUMOCTH, pPa3AaTOUYHBIM MaTepuan ¢
KOHCIIEKTaMH JICKLIHH, TaOJIHUIIAMH, WUTIOCTPALIUSIMH, dbopmynamu,
WHCTPYKIIMOHHBIE KapPThl MPAKTUUECKUX U JIA0OPATOPHBIX 3aHATUN, MaTepHaIbl
TEKYIIEro KOHTPOJS, METOJMYECKUE PEKOMEHJAIMU [0 PEeIICHUI0 3aj]ad.
Kommbeiorep mnpenomaBarenss Pentium  E5300; IlIpoektop SANYO ¢
MIPOCKIIMOHHBIM 3KpaHoM Media

Ayn.1204 JIabopartopusi XUMHH

O0opynoBaHue W MaTEpUAJBL JUCTHLIATOP, JAOOPATOPHBIE MOWKH IS
MBIThSl TIOCYZbl, AHAIMTHYECKHE BECHl, TEXHOXUMHUYECKUE BECHI, CYIIMJIbHBIN
mkad, MydenbHas rneyb, INIMTKU JJIEKTPUUYECKHE, BOJSHbIE OaHH, pe()paKTOMETPHI,
CHEKTPOPOTOMETPHI, doToanexktpokonopumetrp,  pH-merpsl, ANEKTPOIBI
KOMOMHUPOBAHHbIE, BUCKO3HUMETPBI, TEPMOMETPBI, JAEHCUMETPBI, IITATUBbI
ByH3eHa ¢ 3axumamu, IITaTUBBI I NMUIIETOK MEPHBIX, IITATUBBI JJIs1 IPOOHUPOK,
IpoOUpKOJEepKATENH, TUIAHILIETKN JUIsl KalleJdbHOI0 aHajiu3a, MPOOKU PE3UHOBBIE,
IUIACTUKOBBIE, METAJUINYECKUE CETKHU, IPUOOPHI ISl IOJMYyUYEHHUS T'a30B, (PUIBTPHI,
UHAMKATOpHas Oymara, pe3sMHOBbIE TPYILH, IINATENH, JOXKEUKH PapdopoBbie 1
COKUTaHUSI BEIIECTB, MHUKPOCKOIIbI, CTEKJa IIOKPOBHBIE, TPYOKH CTEKIISIHHBIE,
PE3MHOBBIEC LIUIAHTH, MakeT Xpomorpaduueckoil konoHku. Cton nabopaTopHble-
12mT., BRITSKKA 21T., TyMOa 201T., mKkad s JOKYMEHTAlUH U 000pyAOBaHUs
SIIT., 1OCKa MENOBask TPEXCEKIMOHHAs- | T.

3.2 UndopmaunnonHoe odecnevyeHne 00yueHust
Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJHHUTEJIbHOM JIUTEPATYPbI

KuurootecrneueHHOCTh
Bubaunorpaguueckoe onucanue u3JaHust OcHoBHas/ Kou-Bo.
(aBTOp, 3ar;1aBHE, BU, MECTO U T'O/] H3/IAHU, | JONOJHHTENbHAS | JK3. B [DJIEKTPOHHbIE
KOJI. CTP.) JuTeparypa ono.1. pecypceel
CIIoI Y
XaxanuHa, T. U. OCH ObC HOpaiit

Oprarndeckast XUMus ;. yaeOHOE TTocoOue s
cpenHero npodeccuonanbHoro oopazosanus/ T.
M. Xaxanuna, H. I'. OcuneraxoBa. — Mocksa :
[Opaiit, 2021. — 396 c.

Hukutnna, H. T OCH OBbC FOpaiit
OO61mas u Heopranuyeckas xumus. B 2 4. Yactp
1. TeopeTnueckre OCHOBBHI : YUEOHUK U
MPAKTUKYM sl CPEHETO0 MPpodecCruoHaIbHOTO
ob6paszoBanus / H. I'. Hukutuna, B. U.
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https://urait.ru/bcode/468374
https://urait.ru/bcode/472748

['pebenbpkoBa. — 2-€ U3, mepepad. u Jom. —
Mockaa : FOpaiit, 2021. — 211 c.
AnekcanipoBa, J. A.

IAHanmuTuyeckas Xxumus B 2 kaurax. Kuaura 1.
XUMHUYECKUE METOIBI aHAITN3A | YICOHUK U
MPAKTUKYM JIJISl CPETHETO MpodheCcCHOHATBLHOTO
oOpaszoBanus / D. A. Anekcanaposa, H. I.
["aiiqykoBa. — 3-€ U31., UCOp. U JOI. —
Mockaa : Opaiit, 2019. — 537 c.

OCH OBbC Opaiit

AnlekcaHzipoBa, J. A.

AHanmuTA4YecKast XuMus B 2 kaurax. Kuawura 2.
DU3NKO-XUMHUYECKUE METO bl aHAIIN3A :
Y4€OHUK U IPAKTUKYM I CPEIHETO
npodecCuoHaIbHOTO 00pa3oBaHus / J. A.
Anexkcanaposa, H. I'. I'alinykoBa. — 3-e u3z.,
ucnp. u qon. — Mocksa : Opaiit, 2019. — 344
C

OCH ObC HOpaiit

Konroxos,B. 0.

duznueckas ¥ komtonaHas xumusa. B 2 4. YacTe
2 : yueonuk juist CI1O / mox pen. Kontoxosa B.
1O., [Tonosa K. U. - 2-e u3n., ucnp. u gor. —
Mocksa : Opaiit, 2021. - 309 c.

OCH ObC HOpaiit

Konroxos, B. IO.

Ddusnueckas u koutonaHasg xumuda. B 2 4. Yacts
1. ®usnueckas xumus : yaeonuk s CI1O /
nox pea. Kontoxosa B. 1O., Ilonosa K. U. - 2-e
W31, uctp. u gom. — Mocksa : FOpaiir, 2021. -
259 c.

o1t OBbC Opaiit

['munka, H. JI. ObC BOOK.ru
Oo6mast xumust / I'muaka H. JI. — Mocksa :

KnoPyc, 2021. — 749 c.

JTOII

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU
JANCHUIIJINHBI

Konrposb M omeHka pe3yJbTaTOB OCBOCHUS Y4e€OHON  JUCHUIUIUHBI

OCYULIECTBJISIETCS. MPENoJaBaTeiIeM B MPOLECCe MNPOBEACHUS MPAKTUYECKUX

3aHATHI W JA0OpaTOPHBIX pabOT, TECTUPOBAHMS, a TaKXKE MOJITOTOBKH

oOy4JaronMmMucs HHHOPMAIIMOHHBIX COOOIIEHN (ITpe3eHTaluii) Ha BEIOOD.

PesyabTaTnl 00yyeHus

(I)Oprl U ME€TOAbI KOHTPOJISI H OCHKU
(OCBOGHHLIC YmMEHUA, YCBOCHHBIC

pe3yJibTaToB 00y4eHHus

3HAHMA)
YMETh:
Y — 1. Ilpumensate oOcCHOBHBIE | 1. Ouenka BBITIOJTHCHUS ATAroB
3aKOHBI XUMHH ISl PEIICHMsI 3a/1a4 | IPaKTUYECKOH (J1abopaTopHOi) pabOThI
B oOmactu  mpodeCcCHOHAIBHOM | 2. IIpoBepka  pemieHMd  IPAKTUKO-
NEATEIbHOCTH OPUEHTUPOBAHHBIX 33JJaHUN (CUTYaLIHI)
3. [TpoBepka paboThI c
uHdopecypcamu (nabOpMAaIIIOHHOE
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https://www.biblio-online.ru/bcode/430606
https://www.biblio-online.ru/bcode/432754
https://urait.ru/bcode/473385
https://urait.ru/bcode/473384
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.[1,1004,4,101]&LANG=rus
https://www.book.ru/book/939867

COOOITIeHNE, 3aTI0JTHEHNE TAOJIHIIHI)

4. [IpoBepka pE3YJIbTATOB
MpaKTUYECKOM (J1a00paTOpPHOI PabOTHI)
¥-2.  Hcnonp3oBate  cBoucrtBa | l. YcTHBIN 0npoc
OPraHUYEeCKuX BEILIECTB, | 2. TecTtupoBanune
JUCTIEPCHBIX M KOJUIOUJHBIX CHUCTEM | 3. Onenka BBITIOJIHEHUS ATaroB
TUTSI ONTUMU3ALIUHU | JaOOpPaTOPHBIX paboT
TEXHOJIOTUYECKOT0 MpoIiecca 4. Pemenue MPaKTUKO-
OpUEHTHUPOBAHHBIX 3aJIaHUN (CUTYAIIHIN)
3. ITpoBepka paboThI Cc
uHpopecypcamu (ma(DOpPMALIMOHHOE
cOOOIlICHHE, 3aMTOJTHEHUE TAOIHIbI)
V-3.  OnwuceiBaTh  ypaBHEHUSIMHU | I. YcTHBIN 0npoc
XAMHUYECKUX PEAKUUWd MPOLECCHI, | 2. ITIpoBepka pe3yabTaTOB
JeXallue B OCHOBE IPOM3BOJCTBA | IPAKTUYECKON pabOThI
IIPOJIOBOJIBCTBEHHBIX MPOAYKTOB 3. [IpoBepka oTuera mo 1abOpaTOPHOM
pabote
4. TectupoBanue
V-4. IlpoBomuth pacuersl 1O | 1. HaGmtonenue 3a  BBINOJIHEHUEM
XUMUYECKUM dbopmynam U | IPaKTUYECKOM paboThI (ouenka
YpaBHEHUSIM peaKiiuu PE3yJIbTaTOB OTAEIBHBIX ATAINOB)
2. Pemenue MPaKTUKO-
OpUEHTHUPOBAHHBIX U PACUETHBIX 33/1a4
3. ITIpoBepka pEe3yJIbTaTOB
IPaKTUYECKON pabOThI
4. [IpoBepka oTdera mo J1a0OpPaTOPHOM
pabote
3. TecTtupoBanue
V-5. HUcnonw3oBath nabopaTopHyto | 1. ColbeceoBanre 10 JIOMYCKY K
ocyay U 000pyi0BaHuE BBITIOJTHEHHUIO JTAOOPaTOPHOU PabOTHI
2. HaGnrogenue 3a MpaBHIIBHOCTHIO
UCIIOJIb30BaHUs J1abOpaTOPHOU MOCYIbl U
000opymoBaHUs
3. [IpoBepka oTyeTa 1o abOpPaTOPHOI
pabote
V-6. BsiOupats wmeton u xon | l. CobecenoBanre 1O JIOMYCKYy K
XUMHUUYECKOTO aHajau3a, Moa0upaTh | JabopaTopHO paboTe
PEaKTHUBBI U armapaTypy 2. HaGnrogenue 3a MpaBHIIBHOCTHIO

noa0opa peakTUBOB, anmaparyphbl, OLICHKA

pe3yJbTaToOB
3. [IpoBepka oTdera 1o J1abOpPaTOPHOM
pabote

VY-7. 1llpoBoguTh KadeCTBEHHbIE | 1. CobecenoBanre 1O JOMYCKYy K

peakuuu HA  HEOpraHuyeckue | JabopaTopHOI paboTe

(oprannyeckue) BemniecTBa (MOHBI, | 2. Habmronerne 3a IpaBHIIBHOCTBIO
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(GyHKIIMOHATIBHBIE TPYTIIIbI) IIPOBEJECHU  KA4EeCTBEHHBIX  PEaAKLUU,
OILIEHKA PEe3yJIbTATOB
3. IIpoBepka oTueTa MO pe3yiapTaram
JKCIEPUMEHTA

VY-8. BbINONHATH KOJIWYECTBEHHBIE | 1. HaGnrogenue 3a MOpaBHIIBHOCTBIO

pacyeThl CcOCTaBa BeIleCTBa IIO | BHIOJIHEHHUS M3MEPEHUN M pPacyeToB IO
pe3yibTaTaM U3MepeHui pe3ynbTaTam U3MepeHuin
2. [IpoBepka oTueTa MO peE3yibTaTam
71a60paTOPHOM pabOTHI
3. TectupoBaHue
V¥-9. CobnrogaTe npaBuja TEXHUKH | 1. CobecenoBanre 1O JIOMYCKYy K

OezomacHocTH pu  paboTe B
XUMHYECKOH J1abopaTopuu

n1abopaTopHO# paboTe (MHCTPYKTAXK)
2. Texymmun KOHTPOJIb
cobmoaenuem npasui Th

3a

3HATb:

3-1. OCHOBHBIE TIOHATHUSA U 3aKOHBI
XUMUM

Y cTHBIN onpoc

TectupoBanue

[IpoBepka MpakTUYECKOM pabOThI
KoHntposbHas pabota

3-2. OCHOBHBIE KJIACCBI
HEOPTaHWYECKUX W OPTraHUYECKHX
COeIMHEHNH

Y CTHBIN onpoc

TecTtupoBanune
: IIpoBepka 3amaHuii TPAKTUUECKOMU
a00ThI

KontponsHas paboTa

3-3. Teopernueckue OCHOBBI Y CTHBIN onpoc

OPTaHUYECKOM, (bU3UIECKOH, TectupoBanue

KOJUTOMJTHOW XUMUU . IIpoBepka 3agaHuii IPAKTAYECKOU
a00ThI

3-4. ITonsThe XUMHUYECKOU YcTHBIN onpoc

KHMHCTHKH U KaTaln3a

: TectupoBanue
: IIpoBepka 3amaHuii TPAKTUUECKOU

1

2

3

4

1

2

3

p

4. [IpoBepka otueta 1o jad.padote
5

1

2

3

p

1

2

3
paboThI

4. KoHTtposipHas pabota
3-5. Knaccudpukanuo XuMuyeckux | 1. YcTHBII onpoc
peakuuii M 3aKOHOMEPHOCTH WUX | 2. TectupoBanue
MPOTEKAHUS 3. IIpoBepka 3amaHuii IPAKTAYECKOU
paboThI
4. KoHntponbHas pabota
3-6. OO6parumble u HeoOpatumbie | 1. VYcrHbli onpoc
XUMHUYECKUE PEAKLIUU, XUMHYECKOE | 2. TectupoBanue
paBHOBECHE, CMeEIIeHue | 3. Pemenune MTPAKTUKO-
XMMHYECKOTO  PABHOBECUS  IMOJ | ODHEHTUPOBAHHBIX 3aJaHUN
JIEMCTBUEM Pa3JIMYHBIX (haKTOPOB 4. IIpoBepka 3amaHuii  IIPAKTUYECKOU
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paboThI

5. KoHnTtponbHas pabota
3-7. OxucnurensHo- | 1. YcrHbll onpoc (cobecenoBaHme)
BOCCTAHOBUTEJIbHbBIC peakuuu, | 2. HaOnronenne u  OllEHKA ATaloB
peaKIuu HOHHOTO OOMEHa BBITIOJTHCHUS TPAKTHYECKOU PaOOTHI

3. [IpoBepka oTyeTa 1Mo J1abopaTOpHOM

(mpakTUYecKoil) paboTe

4. KontponsHas paboTa
3-8. ['uaponus coueit, | 1. YcTHblit onpoc (cobecenoBaHue)
JTUCCOITUAITUIO AIEKTPOJUTOB | 2. HaGmrogenue ©  omeHka 3TaroB

BOJIHBIX pacTBOpax, UMCThb IOHATHUC

BBIIIOJIHEHUS PAKTHYECKOU PadOThI

O CHUJIBHBIX U CIAa0BIX AJIEKTpoIuTax |3 [IpoBepka NpakTUUECKON pabOThI
4 KoHTtponbHas paboTta
3-9. TermoBoit a3 ekt xumuyecknx | 1. YcrHbll onpoc (cobecenoBaHme)
peaKkuuu, TEPMOXUMHUYECKHE | 2 TecTtupoBanue
ypaBHEHUS 3 HaGnrogenue W oOuneHka 3TaroB

BBITIOJIHEHUS MMPAKTUYECKOU PabOTHhI
[IpoBepka npakTUYECKOI pabOThI
KoHtposbHas paborta

3-10. XapakTepUCTUKHA Pa3JIUUYHBIX

VYcrHbIN omnpoc (cobece10BaHue)

W=k

KJIACCOB OPTraHWYECKHUX BELIECTB, TectupoBanue
BXOJSIIUX B COCTaB ChIpbS U HaGnrogenue © oueHka 3TaroB
TOTOBOW MPOAYKIIHH BBINIOJIHEHUS JTAOOPATOPHOM paOOTHI.
4. [IpoBepka ymeHuss pabOTBI C
nH(popecypcaMH (3armoJHEHNE TaOIUIThI)
3-11. CgoiictBa pactBOpoB u | l. YerHblii onpoc (cobecenoBaHme)
KOJUTOMTHBIX CUCTEM | 2. TectupoBanue
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI | 3. HaGmtonenue u oOlLieHKa 3TaroB
BBITIOJIHEHUS JTA00OPATOPHOM pabOTHI
4. [IpoBepka oTyeTa 1o abOpPaTOPHOI
pabote
3-12. JlucnepcHble W KOJUIOUIHBIE | 1. VYerHbIit onpoc (cobecenoBanue)
CHUCTEMBI IUILIEBBIX IPOLYKTOB 2. TecTtupoBanue
3. HaOmronenne ©  OIEHKA DJTAIloOB
BBINIOJIHEHUS JTAOOPAaTOPHOM padOThI
4. [IpoBepka oTdera mo J1a0OpPaTOPHOM
pabote
3-13. Ponp wu xapaktepuctuki | 1. YcrHbIit onpoc (cobecemoBanue)
ITOBEPXHOCTHBIX SABJICHUM B |2. TectupoBanue
OPUPOAHBIX M  TEXHOJOTHYECKHX | 3. Pemenue IPaKTUKO-
npoleccax OPUEHTUPOBAHHBIX 33JIaHUN
4. HaGnrogenne W omeHka 3TamoB
BBITIOJIHEHUS JTA00OPATOPHOU pabOTHI
3. [IpoBepka oTyeTa 1o 1abOpPaTOPHOI
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pabote

3-14.  OcHOBBl  aHAIUTHYECKOH | 1. TecTtupoBanune
XAMUU 2. HaGnrogenue W OHEHKa HTamoB
BBITIOJTHEHHSI TAOOPATOPHOI pabOTHI
3. [IpoBepka oTdera mo J1abOpPaTOPHOM
paboTte
3-15. OcHOBHbIE MeToqsl | 1. YcerHbIil onpoc (cobecegoBaHue) MO
KJIACCUYECKOT'0 KOJIMYECTBEHHOTO U | JIOMYCKY K JabopaTopHOil paboTte
(bU3UKO-XUMHUYECKOTO aHAlIu3a 2. TectupoBanue
3. HaGmrogenue u  omeHka dTamnos
BBITIOJTHEHUS nabopaTopHOit
(mpakTHUYecKoif) paboThI
4. [IpoBepka oTdera mo J1ad0OpPaTOPHOM
(mpakTHYeckoii) pabote
5. KontponsHas paboTa
3-16. Hasnauenus u mpaBuia | l. VYeTHbI onpoc (cobecegoBaHUE) MO
UCIIOJIb30BaHUs 71a00paTOPHOTO | IOMYCKY K J1a0opaTopHOil paboTte
00OpyI0BaHUS U anmaparypbl 2. TectupoBanue
3. HabGntonenue u  oOlLiEHKa 3TaroB
BBINOJIHEHMSI TAOOPATOPHOM pabOThI
4. [IpoBepka oTyeTa 1o JabOpPaTOPHOI
pabote
3-17. Metogpl U TEXHHKY | I. VYeTHbI onpoc (cobecegoBaHUE) MO
BBITIOJTHEHUS XUMHYECKUX aHAJIM30B | JOIMYCKY K JJabopaTopHOil padoTe
2. TecTtupoBanue
3. HaOmronenne ©  OIEHKA DJTAIloB
BBINIOJIHEHUS JTAOOPATOPHOU pabOThI
4. [IpoBepka oTyeTa 1o abOpPaTOPHOIA
pabote
3. KoHnTtposnbHas paboTta
3-18. Tlpuembl Ge3omacHOi paboOTHI | 1. VYerHbiit onpoc (cobecenoBanue)
B XMMUYECKOH JIa00OpaTOpHH. 2. Texkymmin KOHTPOJIb 3a

coOJr0/IeHreM MpaBuil 6€301acHON padoThI
B XMMHUYECKOM J1abopaTopuu

5. OCOBEHHOCTHU OCBOEHMA JUCHUII/IMHbI 1JIA
HUHBAJIN0B U JINL C O'PAHUYEHHBIMHU BO3MOXKXHOCTAMU

310POBbS
OOyueHue JMI] C OrPAaHWYCHHBIMH BO3MOXXHOCTSMH 3JIOPOBbSI  TpHU
HEOOXOJMMOCTH  OCYIIECTBIIICTCS HAa OCHOBE aJalTHPOBAHHOW paboueit
IporpaMMbl  C  HWCIIOJB30BAHWEM  CHCIUAIBHBIX  METOAOB  OOy4YeHHS U
TUIAKTAYECKUX  MaTepUalioB, COCTaBIEHHBIX C Y4YeTOM  OCOOEHHOCTEU

MCUXO(PU3NYECKOTO PA3BUTHSA, WHAUBUAYATHHBIX BO3MOXXHOCTEH M COCTOSIHHS
3JI0POBbsI TAKWX 00yUaromuxcs (00yJaromnierocs).
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B mensx ocBoeHuss y4eOHOW MporpamMmbl TUCHUIUIMHBI WHBaJIUIaMU U
JUIIAMU C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 3710pOBbsi Koepk obecrieunBaeT:

JUTSI UHBJIUJIOB M JIMI[ C OTPAaHWYCHHBIMU BO3MOXKHOCTSIMH 3J0POBBS IO
3pEHHUI0: pa3MENICHUE B JOCTYIMHBIX IS OOYJarONUXCs, SBISIFOITUXCS CIICTIBIMU
WM  CIa0OBUIAIIMMHU, MeCTaX HW B aJanTUPOBaHHOW QopMe CIpaBOYHOU
uHQOpMAIIMU O pACTHCAHUM YYeOHBIX 3aHSATUH; NPHUCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOIIETO oOyJaromemMycs HEOOXOIUMYIO MTOMOIIIb; BBITTYCK
aIbTePHATUBHBIX ()OPMATOB METOJWYCCKUX MaTepUaioB (KPYHMHBIA MIPUPT WIH
aynuodaiinl);

JUIS MHBAJIHMJIOB WM JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS TIO
CITyXy: HaJITIS)KAITUMHU 3BYKOBBIMH CPEJICTBAMHU BOCTIPOM3BEICHIE HH(pOpMAIHH;

JUIS WHBAJIWIOB W JIMI] C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS,
UMEIONNX  HApYIICHWs  OMOPHO-JIBUTATEILHOTO  ammapaTa:  BO3MOXHOCTH
OecTpenITCTBEHHOTO JTOCTYIa 00yJaronuXxcsl B y4eOHbIC TTOMEIICHS, TYaJICTHBIE
KOMHATHI M IPyTHe TTOMEIICHHS, a TAK)Ke MPEObIBaHNE B YKa3aHHBIX IIOMCIICHUSX.
O6pazoBanue 00y4aromuXcsi C OrPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/I0POBBSI MOKET
OBITh OPraHW30BaHO KaK COBMECTHO C JPYTMMH OOYyYalOIUMHKCS, TaK W B
OTJICTBHBIX TPYNIAaX WX B OTACIBHBIX OpPTaHU3aIUIX.
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