B

MHUHHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30BAHMS POCCUMCKOM ®EJIEPAIIAN
®EJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE VUYPEXIEHWUE
BBICHIET'O OBPA30OBAHUSA
«CAHKT-IETEPBYPI'CKUM I'OCYJIAPCTBEHHBI SKOHOMUWYECKNUI YHUBEPCUTET>»
KOJLIEJJK BU3HECA Y TEXHOJIOI' A

COT'JIACOBAHO
Hupextop Konjemxa 6uzneca u
Tex?og; '
'Z;% / J1.®. [leneBuna / B.I'. Illy6aeBa
« 2&y oz 2022r. = 2025,

PABOYAS ITIPOIT'PAMMA YYEBHOM JUCHUIJIVHBI

OINI1.06 Xumus

CrneunasibHoCcTh 19.02.11 TexHOIOTHS MPOAYKTOB ITUTAHUS U3 PACTUTEIBHOTO CHIPhS

®opma 00ydeHus — 3a04Has

VpoBeHb 00pa30BaHus: cpenHee NpodeccronaIbHoe 00pa3oBaHue
(na Gase cpeanero obmero o6pa3oBaHus)

Bun moarotoBku: 6a30BEIi

I"'on Habopa: 2023

Cankr-IletepOypr




IIporpamma y4eGHOM aucHMIIMHBI pa3paboTaHa Ha ocHOBe DefepaabHOrO rocyJapCTBEHHOIO
obpasoBarenpHOro  cramapra (mamee — @OI'OC) 1o  CHEUHATBHOCTH — CPEIHETO

npodeccronansHoro obpasosanus (gaiee - CI10) 19.02.11 TexHon0rUs NPOAYKTOB IUTAHUS U3
PACTUTEIBHOTO CHIPbSI

Opranmzanus-pazpadotunk: OI'BOY BO  «Canxkrt-IletepOyprekuii  rocyaapCTBEHHBIN
9KOHOMHYECKHH YHHBEPCHTET

PazpaboTuunk (u):
Boposux U.C., npenonasarens

KOJIJIEKa Ou3Heca ¥ TEXHOJIOTHH %
®I'BOY BO «CII6I3Y A
MOAITUCH

Perensenr:
Ky3nenosa ['.M., npenonararens
KOoJUIeKa Ou3Heca U TEXHOJIOTHH (% —
®I'BOY BO «CII6IDV» /i

_pomuch

PaccMOTpeHO U 0700peHO Ha 3ace/IlaHiH [UKIOBOM KOMHUCCHH 00IIEenpodeccCHOHaNIbHbIX

JHCITLIAH.
Tpotokon Ne € o1 ©2 O2 2028y,

[Ipencenarens LIK x%/ / B.M. Urnarenko




COJIEPKAHUE
. IACIIOPT PABOYEIl TPOTPAMMBI  YYEBHOM
JUCLHUTIJIMHBI

. CTPYKTYPA u COJIEP)KAHUE YYEBHOM
JTACHUTLIAHBI

. YCJOBUS PEAJIM3ALIMA YYEBHON JUCIUILIVHBI

. KOHTPOJIb U OLEHKA PE3VJbBTATOB OCBOEHMS
YUYEBHOW JUCHUATIIAHBI

. OCOBEHHOCTN OCBOEHHMA UCHMIVIMHBI JJIA
HNHBAJIN10OB n JIMIL C OI'PAHUYEHHbBIMH
BO3MOXHOCTSAMMU 3/10POBbs



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
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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
AUCHMIIMHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaromerocsi 268 4acoB, B TOM YHUCJIE:
00s3aTeNbHON ayAUTOPHOU yueOHOM Harpy3ku oOy4daronierocs 30 yacos,
CaMOCTOSITETIbHOM paboThl 00yUaromierocs 228 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEFHOM JJUCIUTIINHBI
2.1. O0bem yueOHOM JTUCHMILIMHBI U BUAbI Y4e0HOI padoThI

Buj yueOHoii padoThI O0bem yacoB
MakcumanbHas yyeOHas Harpys3ka (Bcero) 268
O0s3aTesIbHAsI AYIUTOPHAS YUeOHAsi Harpy3Ka (Bcero) 30
B TOM YHCIJIC:
J1a00paTOpHBIE PAOOTHI 10
MIPAKTUYECKHUE 3aHATHS 8

KOHTPOJIbHBIE pa0OThI

KypcoBast paboTa (IIpOoeKT)

KoHcynbTanuu 4

CamocrosiTejibHasi paboTa o0yuyaruierocs (Bcero) 228

B TOM YMCJIC:

camMocCTosITesIbHasl paboTa HaJl KypcoBOr pabOTOM (IIPOEKTOM)

[TpomexyTouHas arTecTanus 6
1 Kypc 3uMHSIS ceccust
— KOHTp. pabd.
Hmoeosas ammecmayus 6 popme (ykazams) P-P
1 Kypc JeHTsIst ceccus
- DK3aMeH




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

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble padoThl U MPAKTHYECKHE Oo0bem YpoBeHb
pa3iesioB M TeM 3aHAITHS, CAMOCTOSITeIbHAs padoTa 00y4yalmuXxcs, Kypcopasi padbora (IIpoeKT) 4acoB OCBOCHHS
1 2 3 4
Pa3znen 1. ®PU3UKO-XMMHYECKOE COCTOSIHME M CTPOECHHME NHINEBOr0 ChbIpbsi MU NPOAYKTOB. OCHOBBI 00mIeill u
¢usnyeckoit XumMun
Tema 1.1. Bgseaenme. | Copepxxanue y4yeOHOro MmaTepuaJia
OcHoBHble mnoHsATHSA H | CaMocTosITEIbHAS Pa00Ta 00YYAIOIIMXCSI
3aKOHBI XUMHH BBenenue. OcHoBHBIE TOHATHSI XUMHUH. OCHOBHBIE 3aKOHBI XUMUH. 3aKOH YKBUBAJIEHTOB. 6 1,2
DKBUBAJICHT 3JIEMEHTAa. DKBUBAJICHT CJIOKHOTO BEIIECTBA. BhIUKCICHHS MOJIIPHBIX Macc
SKBHMBAJIEHTOB KUCJIOT, OCHOBAHUN U cojeil. Boruncienus no XxumuueckuM (Gopmynam u
YpaBHEHUSIM.
Tema 1.2. Texuuka | Conepxxanue y4eOHOr0 MaTepuasa
Oe3omacHocTH, CamocrosiTesibHasg paboTa 00y4aOIIMXCs
OCHOBHbIe mpaBWjia M | [IpaBuna TeXxHUKU 0€30MACHOCTH U TepBas MOMOIIb IPU HeCUacTHBIX ciaydasx. [Ipasuia 6 1
npueMbl  paboThbl B | BBINOJHEHUS W OQOpMIIEHHs JIabopaTopHbIX pabor. OCHOBHBIE TPHEMbI PabOTHl B
Jaboparopuu nabopaTtopun. Xumudeckas nocynaa. Knaccudukanus. Yxon 3a nocyaoid. MbITbe U CyllIka
nocyasl. MepHasi mocyAa, €€ Ha3Hau€HHWE U TEXHUKOH paboThl ¢ MEpHOHM mocynoil.
[IpaBuna Ge3omacHOCTH MpH paboTe ¢ XUMHUYECKOH mocymoil. XuMHUUecKne peakTUBBI.
[TpaBusa 6e30macHOM pabOTHl C XMMUYECKUMHU PEaKTHBAMH.
Tema 1.3. Crpoenune | Coaepxanue y4eOHOro MmaTepuaJia
aToMoB M MoJieKyJl. | CaMmocTosiTe/IbHAsA padoTa 00y4aloImmxcst
ArperaTtHble COCTOSIHUSI | DIICKTPOHHAsi TeopHsi cTpoeHus: aroma. CoCTaBieHHE AIEKTPOHHBIX (HOPMYT aTOMOB, 12 1,2

BeieCrea

noHOB. CTpoeHue MoieKyd. Tumbl XHUMUYECKHX CBsI3€d. THIBI KPHUCTAUIMYECKUX
pemeTok. MeXMONeKyIspHble B3aUMOJECHCTBUSA. ATpEraTHble COCTOSIHHMS BELIECTBA.
O6mras xapakTepucTuka. ['a3000pa3Hoe coctosHue BemiecTBa. OOmas XxapakTepUCTHKA.
Uneanpuerii ra3. .3axkoHsl uaeanbHoro rasa. MKT. Peanbnble rasel. CXMKEHHE Ta3oB.
[IpuMeHeHne CKMIKEHHBIX Ta30B.

Kunkoe cocrosiHue BemlecTBa. [IoBepXHOCTHAs SHEPrUsi U MOBEPXHOCTHOE HATSKEHUE.
ITAB. Bsskocte xuakocteid. MeToapl oOmnpeneneHus BSI3KOCTH M MOBEPXHOCTHOTO
HaTSOKeHHsI JKUIKocTH. Pemenue 3amau mo teme «['a3000pa3HOe W KHIKOE COCTOSHHE
BEILIECTBAY.

Tseppoe cocrosinue BenectBa. Kpuctammyeckue u aMmopdHbie BelecTsa




Tema 1.4. Coaeprxanue yueOHOIro MaTepuaJa
Knaccupuxanus CamocTosiTesibHasi padoTa 00yYaroIMXxcst
HEeOPraHu4vecKux Knaccudukanus HeopraHudeckux coenuHeHud. OKCHIIbI, OCHOBaHUS, KUCIIOTBI, COJIH: 10 1,2
CoeTMHEeHU KiIaccu(uKkanus, HOMEHKIATypa, XWUMHYECKHE CBOHCTBA M METOJbl IOJY4YEHHUS.
B3aumocBs3p MEXy KilacCaMu OPraHUYECKUX COEAMHEHUN.
KoopanHanuonHble (KOMIIJIEKCHBIE) COSIMHEHMsI, UX CTPOCHHME, HOMEHKJIarypa. Buuisl
cBs3eil. MI30Mepursi KOMIUIEKCHBIX COCIMHEHUMN.
CocraBienue (GopMysl M Ha3BaHMM HEOPraHMYECKHX BELIECTB, YPABHEHUH XMMHUYECKHUX
peakiuii C y4acTUEM Pa3HbIX KIACCOB HEOPTAaHUYECKUX BELLECTB
Tema 1.5. DHepreruka Coaep:xxanue yueOHOro MaTepuaJia
XHMHUYECKHX peakuui OcHOBHbIE MOHATHSI TEPMOJIMHAMUKH, 1 3aKOH TEPMOJUMHAMUKU. DHTANbNUA. TerioBoit 2 1
3pdexT peakuuu. OK30TEPMUYECKME U HHJIOTEPMUYECKHE peakuuu. TemaoTsl
oOpazoBanusi, cropanus. IlpumeHenme cnexcTBusi ®3  3akoHa lecca s
TEPMOXUMHUYECKUX PACUETOB.
CamocrosiTesibHas paboTa 00y4aOIIMXCS
OCHOBBI XUMHUYECKOW TEPMOJIMHAMHUKH: OCHOBHBIE NMOHATHA. TenoBoil 3ddekt peakiuu. 6 1
Knaccudpukanus peakuuii mo teruioBomy 3pdexty. OCHOBHBIC MOHATHS TEPMOXUMHH.
3axoH ['ecca u ciencTBus u3 Hero.
Crnioco0Orl nepeaun sHEpruu. 1 3akoH TepMoguHaMHKU. CaMOINPOU3BOJIbHBIE TPOLIECCHI.
OHTponus. 2 3aKOH TepMOAnHaMUKH. M300apHO-u30TepMuyeckuii norenuan. Kpurepun
CaMOIIPOU3BOJILHOTO MPOTEKAHMSI PEaKLIUU.
Tema 1.6. OcHOBBI Conep:xaHue yueOHOro MaTepuaJia
XUMH4YeCKOH KHHeTHKH. | CamocTosiTeJbHAsA padoTa 00y4aroluxcst
Karamu3s. Xumunuyeckoe Xumunyeckass KuHeTHKa. CKOpPOCTh XHUMHUYECKHX peakiuil. 3aBUCUMOCTb CKOpPOCTH 6 1,2

paBHOBecHe

peakuuu OT MPUPOABI U KOHLEHTPALUU PEArupYIOIUX BEIIECTB. 3aKOH JEHCTBUS Macc.
Kunernueckas kinaccuukanuss XUMHUYECKUX peakuuid. MOJeKyaspHOCTh U TMOPSI0K
peakuuu. Teopus aKTUBHBIX CTOJIKHOBEHHMH. 3aBUCHUMOCTb CKOPOCTH pEaKUuu OT
temneparypsl. [lpaBmiio Baut-I'odpda u ypaBuHenue Appenuyca. Pemenue 3amau Ha
KMHETUYECKUE 3aKOHOMEpHOCTH. DOTOXMMHYECKHME M LenHble peakuuu. Kartanms.
Karammsatoppl. ['OMOreHHBIi W  TIeTEpOreHHBIM  Karanu3. Teopum — KaTanmusa.
@®epmeHTaTHBHBIN Katanu3. OOpaTumMbple M HeoOpaTHMble peakiuu. XHMHYECKOe
paBHoBecue. Koncranta paBHoBecusa. [lpuamun Jle Illarense. CrocoObl cmereHus
XMMHUYECKOTO paBHOBECHUS. BBIUMCIEHHS B COCTOSIHUM XHMHUYECKOTO DPABHOBECUS H
3agaHus Ha npuMeHenne npuHiumna Jle [latense.

Tema 1.7. PacTBOpBI.

Conep:xaHue yueOHOro MaTepuaJia




da3oBbIe PaBHOBECUA

OU3NKO-XMMUYECKHUE CBOICTBA pa3z0aBieHHBIX pacTBOpoB. Auddysusa. Kommuratusasie
CBOMCTBA paCTBOPOB HERJIEKTPOIUTOB U JIEKTPOIUTOB. OCMOC, OCMOTHYECKOE JJaBJICHHUE.
3akon Bant-I'odda. JlaBnenue HaceimenHoro mapa. 1 u 2 3akonsl Payms. Pemenwue
CUTYaIMi ¥ 3a7a4 ¢ UCIIOJIb30BaHueM 3akoHOB Bant-I'odda u Payrms.

HpaRTn'{ecmle 3AHATHSA

I13 1. CriocoObl BBIpaKEHHsI KOJMYECTBEHHOI'O COCTaBa pacTBOpPOB. Pemienwe 3amad.
[IpurorosiaeHue pacTBOPOB TOUHOM KOHLICHTPALIUU.

1,2

I13 2. Beruncinenue KOHIIGHTpAIMK HMOHOB Bojopoja (ruapokcua-uoHor), pH (pOH) B
pacTBopax CHJIBHBIX M CJIAa0BIX 3JIeKTposmToB. Ompenencane pH pacTBOPOB MPSMBIM
MOTEHIIMOMETPHIECCKUM METOJIOM

CamocrosiTesibHasA padoTa 00yyauuxcst

PactBopbsl. O01mas xapakTepucTuKa pacTBOpoB. PacTBopeHMe Kak (PU3MKO-XUMHUYECKUI
nponecc. Knaccudukamnuss pactBopoB. PacTBOpHMOCTH Ta30B, KUAKOCTEH W TBEPABIX
BellecTB B Boje. 3akoH ['eHpu. Okcrpakuus. CBoHCTBa pa30aBiIEHHBIX pPacTBOPOB
anekTpoiuToB. Ctenens aucconnanyu. CHIbHBIE U ClIa0ble 3JEKTPOIUTHL. OTKIOHEHHUS
oT 3akoHOB Paynsa u Banr I'odda ans pacTBOpoB CHIIBHBIX 3JIEKTPOIMTOB. Teopus
CHJIBHBIX DJIEKTPOJIUTOB. AKTHBHOCTh. Kaxymiascs creneHp auccounuanuu. Crabbie
anekTposnntel. KoHcranTa auccounmanuu. Jlucconmanusi KHUCIOT, OCHOBAHMM, COJEH.
CocraBnenue ypaBHEHUW peaknuii B HMOHHOM BHjae. PaBHOBecHS B TOMOT€HHBIX
cucremax. PaBHOBecuss B OydepHbIX cucteMax. 3akoH pasz0amieHuss OcTBaipia A
ciabbIxX AeKTpoanToB. OOmIast U akTUBHAsI KUCIOTHOCTh. PacTBOpbI anexkTponautos. TO/I.
Peakniun nonHoro odbmena. ['miaponus. Bogopoansiil nokasarens. bydepHbie pacTBOpHI.
CocraBiieHne YypaBHEHMM THIpPOJIM3a COJEH B MOJEKYJISIPHOM M HOHHOM BUJE.
PaBHOBecus B pactBopax coneil. KoHcranTa runponnsa.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMK B pacTBopax. CocTaBieHHE YpaBHEHMI
OBP 531eKTpOHHO-MOHHBIM METOAOM. BbIuMCIEHHE MOJSPHBIX Macc 3KBUBAJIEHTOB
OKHUCJIUTENS U BOCCTAHOBUTEJIS.

DNEeKTPONPOBOAHOCTh PACTBOPOB  AJIEKTPOJIMTOB. Y JEIbHAs 3IIEKTPONPOBOIHOCTD.
OKBHUBAJIEHTHAsI DJIEKTPONPOBOAHOCTh. 3akoH Kombpayma. KongykTomeTpuueckuil
METOJl aHajuu3a. OJIEKTPOJHbBIE MOTeHUManbl. YpaBHeHue HepHcra. HopmanbHblil
(CTanmapTHBIN) TOTEHOHAT dJEKTpoaa. M3MepeHue  2JIeKTPOABIKYIIEH  CHUIIBL.
Omnpenenenre NOTEHIUANOB MEKTPoaAoB. [loreHnmomerpus.

®dazoBbie paBHOBecus. [IpaBuno ¢a3z ['m66ca. dazoBas auarpamma Bojasl. PaBHOBecus B
reTepOreHHBIX CUCTEMAX. Brruncnenue IIPOU3BENECHUS pacTBOPUMOCTHU
MaJIOpPacTBOPUMBIX coeaMHEeHU. [[pMeHeHne npaBuiia paCTBOPUMOCTH B XUMUH.
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Pa3znen 2. MeToabl aHAJIN3A MUIIEBOTO ChIPpbd U IPOAYKTOB. OCHOBBI AaHAJUTHYECKOH XMMHUH

Tema 2.1.
KadyecTBeHHEBIN aHAIN3

Copep:kaHue y4eOHOT0 MaTepuaJia

CamocrosiTesibHas padoTa 00y4aOIMXCs

Teopernueckne OCHOBBI KAa4EeCTBEHHOTO aHaiW3a. MeToabl aHaim3a. AHaIUTHYCCKHE
peakuu, TpeboBaHus K HUM. Crenuduueckue W TPYNIOBbIE peareHThl. JpoOHBIH H
CHCTEeMaTHYECKUH CIOCOObI MOKporo anamu3a. Kimaccudukanus KaTHOHOB M aHHOHOB.
Knaccupukanus peaktuBoB. KadecTBeHHBbIC (aHATUTHUECKUE) PEAKIMH KAaTHOHOB H
AHHUOHOB.

Tema 2.2.
KoanmyecTBeHHBIH
aHaJIu3. XumMuueckne
METOIbI
KOJHYECTBEHHOI0
aHaJIm3a

Coaep:xaHue yueOHOro MaTepuaJia

Teopernueckue 0CHOBBI KOJIMYECTBEHHOIO aHanu3a. Kiaccudukanus MeTo/10B aHalIu3a.
XUMUYECKHE  METOAbl  KOJIMYECTBEHHOTO  aHaiu3a:  I'paBUMETPUYECKUH U
tuTpuMeTpudeckuii. CyIHOCTh METO/I0B. DTalbl IpoBeieHus aHanu3a. Knaccudukarus
METOJI0OB I'PaBUMETPUUYECKOTO U TUTPUMETPUUECKOro aHaiu3a. [IpumeHeHne B KOHTpoIie
KayecTna.

HpaRanecmle 3AHATHUSA

[13 3. Bebluncinenuss B rpaBUMETpUYecKOM aHanuse. OrmpeneneHue BIAXKHOCTH U
30J1bHOCTH

1,2

13 4. BeiuucneHnus B THTPUMETPUUECKOM aHAJIU3e

1,2

JlabopaTopHble 3aHATHSA

JLP. 1. Meton He#lTpanu3anuu. YCTaHOBJIEHHWE MOJISIPHON KOHIICHTpAallMK paboyero
pactBopa meénoun. OnpeaeseHne Macchl KUCIOThI B pACTBOPE.

1,2

CamocrosTeabHast paﬁoTa oﬁyqalonmxca

XHUMHYECKHE METO/bl KOJIMYECTBEHHOIO aHanu3a. [ paBUMETpUUECKUI METOJ aHalIu3a.
Meroasl TpaBuMeTpuueckoro aHanmuza. OOOpynoBaHHME U TOCYy/la TPABUMETPHUYECKOTO
aHanu3a. JTanbl TPAaBUMETPUYECKOro aHanu3a. Pacuetsl B rpaBumerpuu. llpumeHenue
METOJIOB TPaBUMETPUUYECKOTO aHallu3a B KOHTpoJe kadecTBa. OmnpeeneHrue BIaXKHOCTH,
30JIbHOCTH, CyXHMX BEILIECTB.

CyIiHOCTh TUTPUMETPHYECKOTO MeToAa aHanu3a. [locyna u obopynoBanue. Kanubposka
MEpHON Tmocyabl. JTambl TUTPUMETPUUECKOrO aHanu3a. MeroJ HeWTpaau3aluu.
Cranmaptaeie W paboume pacTBopbl. CymHocTh Meroma. HWumukatopel. Kpusbie
TUTpoBaHus. Touka skBuBasieHTHOCTHU. [ToHsATHE 00 O0IIEH KUCIOTHOCTH (IEIOYHOCTH).
Mertoast TUTPUMETPHUIECKOTO aHam3a: OKHCITUTETFHO-BOOCTAHOBUTEIHHBIC
(mepMaHTaHATOMETPUST U HOJOMETPHSs), METOJ OCAKICHHS (apreHTOMETpHUs), METO]
KOIJIEKCOHOMETPUUU. Bprunciennss B TUTpUMETpuu. lIpruMeHeHue TUTpUMETPUUYECKHUX
METOJI0B B KOHTPOJIE KaY€CTBA ChIPbsi 1 TOTOBOM MPOAYKIIHH.

34
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Tema 2.3.
KoanyecTBeHHbBIH
aHaJIM3. dusuko-
XHMHYECKHeE METObI
aHaJIM3a

Coaep:xaHue yueOHOro MaTepuaJia

CamocTosiTesibHasi padoTa 00yYaroIMXxcst

[Tonsatne HU3MKO-XUMUYECKUX METOAOB aHAIN3a, UX KJIACCH(PHUKALUSA U POJIb B aHAIIN3E.
Ontuueckue (CHEKTpasbHbIE) METOABI aHaIKu3a, uxX Kiaccupukanus. doromerpuueckuit
MeToJl aHanu3a. ONTHYeCKHEe XapaKTepUCTHKU OKpAlIeHHOro pacTBopa. 3akoH byrepa-
JlamGepra-bepa. MeTonpl BH3yadbHON KOJOPUMETPHH: METOJ CTaHAAPTHBIX CEpPHU,
METOA pa30aBiICHUS UM METOJl KOJOPHUMETPHUECKOTO THTpPOBaHUS. MHCTpyMeHTallbHBIC
METOABbI: (POTOIIEKTPOKOIOPUMETPUs, criekTpodoTromeTpus. Cxema crekTpodoroMerpa
(K®K). DOramsr cnekrpodoromerpuueckoro axanuza. llocTpoeHne KanmnOpoBOYHOTO
rpaduka. [Ipumenenne MeToja B KOHTPOJIE KauecTBa.

Pedpakromerpuueckuit meron anamuza. l[lokaszarens mnpenomienus. Pedpakromerp,
OpuHLUN JeiictBud. Meronuka pedpakToMeTpuueckoro onpezaeneHus. Pedpaxius
MOJIbHAs U yaenbHas. [I[pumenenne Meroga B KOHTPOJIE Ka4yeCTBa.

JIroMUHECIICHTHBIN METOA aHanu3a. Mcronb3oBaHue B KOHTPOJIE Ka4ecTBa.
DnekTpoxuMHUYecKrue MeToabl aHanu3a. Kmaccugukanums. [loreHrmomerpuyaeckuit
aHain3. YpaBHenue Hepucra. Onektponsl noreHuuomerpuu. pH-merp. IlpuHinun
neucreus. HWsmepenume pH. Ilpsmas noreHDMOMETpus M IOTEHIMOMETPUYECKOE
tutpoBanue. [loctpoenne kpuBoi TuTpoBaHus. OnpeneneHne TOUKU 3KBUBAJIEHTHOCTH U
o0béma peareHTa. lcmonb3oBaHHE MOTEHIMOMETPUYECKOIO METO/a B KOHTpOJIE
KauyecTBa.

[Honspumerpruueckuit Meron ananusa. [loaspumerp. Mcnonp3oBanue MeToga B KOHTPOJIE
KauyecTBa.

12

JlaGopaTopHble paGoThl

JL.P. 2. PedpakTomeTpuyeckoe onpeesieHue MacCOBOM JTOJIM caxapo3bl B pacTBOpPE

1,2

Pa3znen 3. ®U3UKO-XMMHYECKOE COCTOSTHUE U CTPOCHHUE NMUIIECBOI'0 CHIPbA U MPOAYKTOB. OcHOBBI KOJLJIOMIHOM

XUMHH

Tema 3.1.
IHoBepxHocTHBIE
sIBJICHUs. Aicopoumst

Conep:kanue y4eOHOIro MaTepuaJa

Cop6uus. Knaccudukanus copOLIMOHHBIX MPOIECCOB. AcopOLns Ha MOJBMKHBIX (pazax
Y HETIOJIBIKHBIX (hazax. 3aBUCUMOCTh OT pa3HbIX (haKTOPOB.

Tema 3.1.
IloBepxHocTHBIE
sIBJICHUS. Aicopouust

CamocrositesibHas padoTa o0y4yauuxcs

IloBepxHocTHBIE siBJeHus. Kimaccudukanusi moBEpXHOCTHBIX SBJICHHUM MO arperaTHOMY
COCTOSTHUIO KOHTaKTUpyromuX ¢a3. TepMoauHaMudeckast XapaKTepPUCTHKA TTIOBEPXHOCTH.
Ancopbuus, e€ Buabl. AncopOuus Ha TOABIKHBIX (a3ax. [loBepXHOCTHO-aKTHBHBIE
BemecTBa. YpaBHeHue I[mub0ca. IlpaBmiio Tpaybe. AncopOiuss Ha TrpaHUIE ABYX
HECMEUIMBAKOLIUXCS JKUIKOCTEN.
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AncopOouusi Ha TBepaoMm ajacopOenrte. Teopuss MOHOMOJEKYISIPHOW —ancopOuuu.
N3otepma ancopbumuu Jlenrmropa. Tumbl aacopbeHToB. MosekynspHass anacopOLusl.
AncopOrmust  anektponuToB.  MoHHO-oOMeHHass — ajcopOnus.  Ancopbuus w3
MHOIOKOMIIOHEHTHbIX cHucTeM. CwmauuBanue. [IpuMeHeHue ajacopOuuM B MHIIEBBIX
MIPOU3BO/ICTBAX.

Xpomarorpadus, CyIIHOCTb MeToJda. Xpomarorpauueckuii MeToa  aHaiIM3a.
Knaccudukanus meronoB xpomaTtorpadudeckoro ananusa. KomoHouHas M miocKoCTHast
xpomatorpadus. ['a3oBas, razoxkuakoctHas u skuiakoctHas (BOXX) xpomatorpadust.
Xpomarorpadsl. Mcnonab3oBanue xpoMaTorpaduu B KOHTPOJIE KauecTBa.

Tema 3.2. /{ucnmepcHble
CHCTEMBI

Coaep:xanue yueOHOro MaTepuasa

JlaGopaTopHble paGoThl

JIP 3. Ilony4eHue KOJUIOMIHBIX CHUCTEM pa3nuyHbIMU MeToaamu. CoctaBieHue Gopmyin 2 1,2
MULIEII

CamocrosiTesibHas padoTa 00yyaumuxcst

Jucnepcubie cucrembl. Kinaccuduxanus. Meroabl NoaydyeHUs] M1 OYUCTKU JUCIEPCHBIX 18 1

CHCTEM.
Komnonano-nucnepcusie cucreMbl. Ctpoenue munesnt. Ctabunuzamus ¥ KOaryJsius
nucnepcHelx cucreM. llpaBuna koarymsanuu. DakTopbl yCTOMYMBOCTH KOJUIOMIHBIX
cucreM. KoarynduuonHas v HeWTpanu3auuoHHas koarymsiuus. Kosutomanast 3amura.
IIpumenenne BMC s 3amuThl KOJUIOMAHBIX pacTBOpoB. Dnokymsauusa. Pemenue
3aJlaHul Ha cocTaBlieHue (GopMyJ MULIEIIT U pacueT opora KoaryJsliuu 30J1eH.
MonexkyaspHO-XMMUYECKHE  CBOWCTBAa  KOJUIOMJHBIX  cucteM.  JuddysnonHo-
CeIMMEHTAallMOHHOe paBHOBecue. OmnTHuYecKHe CBOICTBA  KOJJIOMJHBIX  CHUCTEM.
VYpasaenue Panes. Onruyeckue METOABI UCCIEN0BAHUS 30JI€H.

OnekTpokuHeTnueckue  siBiieHus. CTpoeHHe  JBOWHOTO  DJEKTPUYECKOTO  CIIOS.
OnexrpokuHernyeckuil noreHuuan. Komnonanele IIAB. Ponp B xn3HEnEATENbHOCTH U
MUIIEBBIX MPOU3BOJACTBaX. MMHKpoOrereporeHHble W TrpydoaHMcIepCHbIE CHCTEMBbI.
Knaccupukanus.  OOmas  xapakTepucTHKa.  OMYIbCHUHM, HMX  KJIACCHU(HUKAIIHSL.
Crabwmmzauust smynbcuil. OOpamenue (a3 smynbcuil. Paspymienue smynbeuid, HX
npuMeHeHune. CycreH3uu, uxX KiaccupuKanus, crabuiansanus, NpuMEeHeHHe B MHIIEBON
npoMmbliieHHocTH. [lacTel. [lenbl: monydyenue, ctabunuzanus, pa3pylieHnue, IpuMeHeHNe
B MUIIEBOI NMPOMBIIUIEHHOCTH. A3PO30JU: MOJTY4YE€HUE, CBOMCTBA a’p0o30Jieil U crocoObl
X paspyueHusi. MUKporereporeHHble U TIpyOOJUCHEPCHBIE CHCTEMBl B IHILIEBBIX
IIPOU3BOJICTBAX.

Pa3znea 4. OCHOBBI OPraHNYecKOil XUMHMH
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Tema 4.1. BBenenue B

Coaep:xaHue yueOHOro MaTepuaJia

OPraHu4ecKyr XUMHUIO

CamocTosiTesibHasi padoTa 00yYaroIMXxcst

Teopusi XMUMH4YeCKOI0 CTPOEHHSI OPraHMYeCKHX BelecTB. 3oMmeprl. Busbl nsomepun.
I'omonoru. ®ynkiuoHanbHble rpynmnbl. Kiaccudukanuss opraHMYecKuX BEIIECTB.
Knaccudukanus opraHnueckux peakiuuid. MexaHu3Mbl OpraHUYEeCKUX PeaKiuii.
YraeBonopoasbl. Knaccudukaius, HOMEHKIIATypa, U30MEpHsi, CBOUCTBA, MOJIyUYECHHE.
Kuciopoacoaep:xkamme  opraHudeckde  coeauHenus.  Kucnopoaconepskamue
COEIMHEHUS: CHUPTHI, (EHOJBI, aJbACTUIbI, KETOHbI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIE
a¢upsl. HomenknaTtypa, m3oMepusi, TOMOJIOTUYECKUE pPsAIbl, CBOWCTBA, MOJYyYEHHUE U
npuMeHeHue. [luieBble KUCIOTBHI: OTHENbHBIE MPEICTaBUTENH, KiaccupUKaIus,
Homenkiarypa (tpuBuanshHas u HWIOITAK), cBoiictBa, cmocoObl HX MOJYYCHHUS,
MIPUMEHEHHUE B MMUILEBON TPOMBIIUIEHHOCTH.

KauecTBeHHbIE peakIMi (PYHKIMOHAIBHBIX IPYINI OPraHUYECKUX BELIECTB.

20

1,2

Pa3zpnen 5. Xumu4yeckuii coOCTaB NMUIIEBOI0 ChIPbs M NPOAYKTOB. [IpeBpanieHne 0CHOBHBIX KOMIIOHEHTOB MHIIHU

H CbIPbA B X04€ XpaHCHUSA

U TEXHOJIOTHYeCKOH nepepadoTku

Tema 5.1. YriieBoabl

Coaep:xanue y4eOHOIro MaTepuaJia

O6mmue IpEJICTaBICHUS 00 yIJ1eBOJaX. Knaccudukanus yTJIEBOJIOB.
BoccranaBnuBaroniye 1 HEBOCCTAHABIIMBAIOIIME caxapHbl. V3MeHEHHs YIJeBOJIOB B
Ipoleccax TeXHOJIOrH4ecKoi 00paboTKH.

JlabopaTopHbie padoThl

JI.P. 4. MiccnenoBaHuie CBOMCTB YIJIEBOJIOB

1,2

CamocrosTeabHast paﬁoTa oﬁyqalonmxca

Ponp yrneBonosB B nmurannu. OyHKIMM YIIIEBOAOB B MUUIEBBIX NMpoayKTax. M3omepus.
MyTtapoTanuus TJTFOKO3BI. MoHocaxapubl. BoccranaBnuBaronme u
HEBOCCTaHABIMBAIOIIME MOHOCaxapuipl. XHUMHYECKHEe U (U3NYECKHE CBOICTBA.
OtnenbHble  mpencraBurenu. [ucaxapunapl. XwuMuueckue CBOMCTBA.  OTHenbHbIE
npencraButenu aucaxapunos. [lomucaxapunel. Kinaccuduxanus. Crpoenue, CBONCTBA.
OtnenbHbIE NPENCTABUTENW. YTIVIEBOJABI KIETOYHBIX CTEHOK IUIOJOB M OBOILIEH.
V3MeHeHMs YIIIeBOJOB B MpoOIlecce XpaHEHHs U TeIuloBod o00paboTku. bpokenue.
IMuaponus. Peakiuu neruppaTtanuu U TepMUYECKON nerpananuu. Peakiuun obpasoBaHus
KOPUYHEBBIX MPOAYKTOB (KapaMenu3alnus U MeJJaHOUJMHOOpa3oBaHue). JlekcTpuHu3anus
kpaxMmana. Kielicrepuzanms kpaxmana. Kpaxmanenele 3omm u renu. Crapenue
KpaxMaJIbHOTO 30Jis1. PeTporpasanus kpaxmaia

16

Tema 5.2. JInnuanl

Conep:kaHue y4eOHOT0 MaTepuaJa

JlabopaTopHbie padoThl
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JIP 5. MccanenoBanue KMCIOTHOCTH ChIPbs

1,2

CamocTosiTesibHasi padoTa 00yYaroIMXxcst

Jlumuapl, kinaccudukanms. [Ipocteie xupbl. COCTaB MPOCTHIX KHPOB, B3AMMOCBS3b
MEXJy COCTaBOM JXMPOB M arperatHbiM cOCTOsHHEM. Du3nueckne M XUMHUYECKHE
CBOMCTBA IIPOCTHIX KUPOB. MeTobl Noy4eHus kupoB. HaxoxkaeHnue :xupoB B IpUpoe
U JKUBBIX OopraHusMmax. buosorndeckas poiib KUPOB. JIMIIUAOB: CTEPUIBI (XOIECTEPUH),
BOCKH, (hocaTuap! (JCUUTHH).

DU3NKO-XUMUYECKUE KOHCTAHTHI )KUPOB. JKHpHI B MMILEBBIX TPOU3BOJACTBaX. V3MeHeHNs
KUPOB IPHU TEIUIOBOM 00paboTke M XpaHeHUU. KUCIOTHOCTH CBIpbS M TMMILEBBIX
IIPOJAYKTOB, KaK I10Ka3aTellb X KauyecTBa.

10

Tema 5.3. beakoBbie
BellecTBa

Coaep:xaHue yueOHOro MaTepuaJia

Peakuust kongeHcanmu amuHOkucHOT. [lentuapl. benku. Crtpoenue, dusznyeckue
cBoiicTBa OenkoB. Ocaxaenune 0enkoB. [lenarypanus. lIBeTHbIC peakinu OEIKOB.

CamocrosiTesibHas padoTa 00yyaumuxcst

AmuHokucnotel. CTpoeHHe, HOMEHKIaTypa, Hu30Mepus. XHUMHUYECKHE CBOWCTBa
aMMHOKUCIJIOT. MeTo/1bl OJTy4YeHUs1 aMUHOKHUCIOT. Peakuus konaeHcanuu. CocraBieHne
dbopMyn JAMNENTHIOB M TPUNENTHUIOB. bHonornyeckue CBOICTBa aMHUHOKHCIIOT.
3aMEHMMbBIE M HE3aMEHHMMBbIE aMHUHOKHMCIOTHL. benkn. @yHkuuu. I[lonHoueHHbBlE H
HenosiHoLleHHbIe Oenku. [Ipobnema OenkoBoro aeduiura. M3mMeHneHnus GenkoB B Xoje
TEXHOJIOTHYECKOI0 IpoLecca.

Tema 5.4.
BbicokoMoieKy/JIIpHbIE
coennnenusi (BMC)

Coaep:xxanue yueOHOro MaTepuaJia

CamocrosTeabHast paﬁoTa oﬁyqalonmxca

DU3NKO-XMMUYECKUE CBOWCTBA BBICOKOMOJIEKYJISIpHBIX coenuHeHni. Ctpoenne BMC.
Knaccugpukanusa. ®a3zoBele U (QU3MYECKHE COCTOSIHMS MOJIMMEpPOB. BiaumopeiicTBue
BMC c pactBopurenem. HaOyxanue. Buasl HaOyxanus. Crenenb HaOyxanus. Habyxanue
B nuuieBbIx npousBojactsax. PactBopst BMC. O6mas xapakrepucTtuka. BricanuBanue.
KoanepBauus. Ctynnau. CpoiictBa crynHed. Metoael monydenus. Ponp crynHed B
MHAIIEBBIX IPOU3BOJICTBAX.

Tema 5.5. @epmeHTBI

Coaep:xxanue yueOHOro MaTepuaJia

depMeHTHI Kak Onostornueckue katann3aropsl. Knaccuduxkanus. Ctpoenue. CBoricTBa

CamocrosiTesibHas padoTa 00y4alOIMIMXCS

Ousuko-xuMuyeckue cBoiictBa ¢epmeHTOB. DepMeHTaTUBHbIM  Karanu3. Poub
(epMEHTOB B MUIIEBBIX MPOU3BOICTBAX.

Tema 5.6. BuraMuHBI

Conep:xaHue yueOHOro MaTepuaJia

CamocTosiTesibHasi padoTa 00yYaroMXxcst
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Buramunbl. Knaccudukarus. XapakTepucTuka OTAEIbHBIX BUTAMUHOB. HaxoxieHue B 6 1,2
npupoe U GU3HONOrHUecKas pojb. 3aloJHEHNE TaOJIULIbI.

Tema 5.7. | Conep:xkanmne yueGHOro MmaTepuajia

MuHnepaJjbHbIe CamocTosiTesibHasi padoTa 00yYarommXxcst

BelecTsa MunepanpHble BeniectBa. Puznonoruueckas poib. Haxoxaenue B npupoje. 3anoiHeHue 6 1,2
TaOIUIBI (TOATOTOBKA MH(OPMAITMOHHBIX COOOIIEHU).

Tema 5.8. IIumesnie | Copepxxanue y4eOHOro MaTepuaJia

100aBKH CamocTosiTesibHasi padoTa 00yYarommXxcst
[Mumessie nobaBku. Kimaccupukamms. OOmas XapakTepucTHKa | IPUMEHEHHE. 8 1,2
3anonHeHue TabIuIIbL.

KoncyabTannm 4

IIpome:kyTouHAasi aTTecTANNS 6

Bcero 268

JI7st XapaKTepUCTHKH YPOBHSI OCBOCHHS Y4€OHOTO MaTepHaia HCIOIb3YIOTCS CIIEAYIONIe 0003HAYCHHS:
1. — o3HaKOMUTENBHBIN (Y3HABaHUE paHee H3YUCHHBIX O0BEKTOB, CBOMCTB);
2. — penpoayKTHBHBIN (BBITIOIHEHHE ACATEILHOCTH M0 00pa3ily, HHCTPYKIIUH WK IO PYKOBOACTBOM)
3. — IPOYKTUBHBIH (ITAHKPOBAHUE U CAMOCTOSITEIIFHOE BBHITIOJHEHHE JIESITEIbHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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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
XUMHUYECKUX 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.
Kommbetotep 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 reyb, INIMTKU JJIEKTPUUYECKHE, BOJSHbIE OaHH, pe(ppakTOMETPHI,
CHEKTPOPOTOMETPHI, doToanexktpokonopumetrp,  pH-merpsl, ANEKTPOIBI
KOMOMHUPOBAHHbIE, BUCKO3HUMETPBI, TEPMOMETPBI, JAEHCUMETPBI, IITATUBbI
ByH3eHa ¢ 3axumamu, IITaTUBBI I NMUIIETOK MEPHBIX, IITATUBBI JJIs1 IPOOHUPOK,
npoOUpKOJEepkKATENH, TUIAHILIETKN JUIsl KalledbHOI0 aHajau3a, MPOOKU pEe3UHOBBIE,
IUIACTUKOBBIE, METAJUINYECKUE CETKHU, IPUOOPHI ISl IOJMYyUYEHHUS T'a30B, (PUIBTPHI,
UHAMKATOpHas Oymara, pe3sMHOBbIE TPYILH, IINATENH, JOXKEUKH PapdopoBbie 1
COKUTaHUSI BEIIECTB, MHUKPOCKOIIbI, CTEKJa IIOKPOBHBIE, TPYOKH CTEKIISIHHBIE,
PE3MHOBBIE 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

Opraandeckast 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. TeopeTrueckre OCHOBBI : YU€OHUK 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, 3. 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., UCHp. 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 uzn., ucnp. u goi. —
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

Kontposb M omeHka pe3yJbTaTOB OCBOEHUS Y4e€OHOW  JUCHUIUIUHBI

OCYULIECTBJISIETCS. TPENoJaBaTeiIeM B MPOLECCe MNPOBEACHUS MPAKTUYECKUX

3aHATHI W JA0OpaTOPHBIX pabOT, TECTUPOBAHMS, a TaKXKE MOJITOTOBKHU

oOy4Jaronmmucs HH(HOPMAIIMOHHBIX COOOIIEHN (ITpe3eHTaluii) Ha BEIOOD.

PesyabTaTnl 00yyeHus

(I)Oprl U ME€TOAbI KOHTPOJISI H OCHKU
(OCBOGHHLIC YmMeHnus, 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  pemIeHUMHM  IPAKTHUKO-
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 KOJUIOMJIHBIX CHUCTEM | 3. Onenka BBITIOJIHEHUS ATaroB
TUTSI ONTUMU3ALUHU | 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 | IPAaKTUYECKOM 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 | JabopaTopHOM 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

peaknuu ~ Ha  HEOpraHW4eckue | JabopaTopHOil paboTe

(oprannyeckue) BemnecTBa (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

Oe3omacHocTh Tpu  pabotre 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
KoHtposbHas 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 MIPAKTUKO-
XMMHYECKOTO  PABHOBECUS  IMOJ | ODHEHTUPOBAHHBIX 3aJaHUN
JIEMCTBUEM Pa3JIMYHBIX (haKTOPOB 4. IIpoBepka 3amaHuii  IIPAKTUYECKOU

19




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 paOdOThI

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
KoHtposnbHas pabota

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 (3aroJHEHNE TaOIHIThI)
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-
nporeccax 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 OLEHKa 3TamoB
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. HaGnrogenue W oOmeHka HTamnos
BBITIOTHEHUS nabopaTtopHOit
(mpakTHUYecKoif) paboThI
4. [IpoBepka oTdera mo J1ad0OpPaTOPHOM
(mpakTHYeckoii) pabote
5. KontponsHas paboTa
3-16. Hasnauenus u mpaBuia | l. VYeTHbI onpoc (cobecegoBaHUE) MO
UCIIOJIb30BaHUs 71a00paTOPHOTO | TOMYCKY K Ja00opaTopHOil 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

coOJro/IeHreM MpaBuil 6€301acHOM 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  HUCIIOJIb30BAaHUEM  CHCIHAIBHBIX ~ METOJOB  OOyYEHHS U
TUIAKTAYECKUX  MaTepHalioB, COCTaBIEHHBIX C Y4YeTOM  OCOOEHHOCTEU

MCUXO(PU3NYECKOTO PA3BUTHSA, HHAUBUAYATHHBIX BO3MOXXHOCTEH M COCTOSIHHS
3JI0POBbsI TAKWX 00yUaromuxcs (00yJaromnierocs).
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B mensx ocBoeHuss y4eOHOW MporpamMmbl JUCHUIUIMHBI 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 M JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS TIO
CITyXy: HaJIJIS)KAITUMHU 3BYKOBBIMH CPEJICTBAMHU BOCTIPOM3BEICHIE HH(pOpMAIHH;

JUIS WHBAJIWIOB W JIMI] C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS,
UMEIONNX  HApYIICHWs  OMOPHO-JIBUTATEILHOTO  ammapaTa:  BO3MOXHOCTH
OecCTpenITCTBEHHOTO JTOCTYIa 00yJaronuXcsi B y4eOHbIC TTOMEIICHMS, TYaJICTHBIC
KOMHATHI ¥ 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 TPYNIaX WA B OTACIBHBIX OPTaHU3AIUX.
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