





COJEPKAHUE

OBIIIAA XAPAKTEPUCTHKA YYEBHOM U CIHUATIJINHBI
CTPYKTYPA U COAEPKAHUE YYEEHOMN TUCIUIIIAHBI

. YCJIOBUS PEAJIM3ALINM YUYEBHOM AV CIATIIAHBI

. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI1
JUCIATIINHBI
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1. MACIIOPT TPOT' PAMMBI YYEEHOU JUCIAILINHBI

1.1. Ob6sacTh NpUMeHEeHHUsI TPOrPAMMBI

IIporpamma y4eOHON TUCHMITIMHBI SIBJISIETCS] YaCThIO OCHOBHOH MpodecCHOoHaIbHON 00pa3zoBaTenbHON
nporpaMmsl B cootsercTBuu ¢ @I'OC no cneunanbHOCTH:

43.02.15 IloBapckoe U KOHIUTEPCKOE AEN0

1.2 MecTo AUCHHUIUIMHBI B CTPYKTYPe OCHOBHOI NMPo(hecCHOHATIBLHOH 00pa30BaTeIbHOU NPOrpaMMbI:
OUCIUTLIMHA MAaTEMaTUYECKOTO 1 OOIIEro eCTeCTBEHHOHAYYHOTO LIUKJIA

He.]'ll/l H 3aJa4Y1 JTUCUHIIJIMHBI - TpCﬁOBaHI/IH K pe3yJjibTaTaM 0CBOCHHUA JUCHHUIIJIUHBI:

B pesynpTaTte 0cBOSHHS AUCLUIUIUHBI O0YYarOIUHCS TOJKEH

YMeThb!

NPUMEHSTh OCHOBHBIC 3aKOHBI XMMUH JJISl PEUICHUs 3a7a4d B 001acTH NpodecCHOHATBHOMN

NeSATEeNIbHOCTH,

HCIIOJIb30BATb CBOMCTBA OpTraHU4YCCKUX BCUICCTB, AUCICPCHBIX U KOJUIOUAHBIX CUCTEM MJIA

ONTUMHU3ALNU TEXHOJOIMYCCKOr0O Mpouecca,

ONHUCBHIBATL YPABHEHUSIMU XUMHUYECKMX pPEaKLHWil MPOLECChHl, JieXKallue B OCHOBE

MPOU3BOACTBA NPOAOBOJILCTBEHHBIX MPOAYKTOB,

MPOBOIUTH PACUETHI 10 XUMHUECKUM (pOpMysiaM B ypaBHEHHSIM PEAKLINY;

UCTIOJIb30BATH JIA0OPATOPHYIO MOCYy W 00OPYyAOBaHHUE,

BBIOMPATH METOJ M XOJI XUMHUECKOTO aHAJIN3a, TON0NPATh PEAKTHBEI U aIapaTypy,
NPOBOAWUTL KAYCCTBCHHBIC PCAKIIMU HA HCOPraHUYCCKUE BCHICCTBA W HOHBI, OTACJIBHBLIC

KJIACChbl OPTaHUYCCKUX COGI[PIHGHI/Ifl;

BBIMOJHATH KOJMYECTBEHHBIE PAaCUeThl COCTaBa BEIIECTBA M0 pe3yJIbTaTaM U3MEPEHUH,
co0moIaTh MpaBuiia TEXHUKH O€30MaCHOCTH MPH padoTe B XUMHUUECKOH JJab0paTopuu.

B pesynbrare OCBOCHUS TUCHUILTHHBI O0YYarOLUICs TOIKEH

3HATD:

OCHOBHBIE TTOHSITUSI U 3aKOHBI XUMUH,
TEOPETUIECKHE OCHOBBI OPraHIMYECKOH, (PU3NIECKOM, KOJUIOMTHON XUMUH,

MOHSITHE XUMUYECKON KMHETUKH U KaTaan3a,

KJIACCU(PUKALIMIO XUMHUYECKHUX PEeaKIHN U 3aKOHOMEPHOCTH UX MPOTEKAHMSI,

oOpaTumMble 1 HEOOpaTUMble XUMHUYECKHE PEaKLUU, XUMUYECKOEe PAaBHOBECHE, CMEIICHUE

XUMHYECKOT'O PAaBHOBECHUS MOJ] IEHCTBHEM PA3IIMYHBIX (PaKTOPOB,;

OKHUCJIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIINHU, PEAKIIMH HOHHOTO OOMEHa,
THAPOJIN3 COJIeH, AUCCOLMAINIO SJIEKTPOJIUTOB B BOAHBIX PACTBOPAX, MOHATHE O CHJIBHBIX U

cabbIX HJEKTPOJINTAX;

TEIUIOBOH 3(PPEeKT XUMHUECKHIX PEeaKIUil, TEPMOXUMHUYECKUE YPABHEHHS,
XapaKTePUCTUKU PA3JIMYHBIX KJIACCOB OPTaHUYECKHUX BELIECTB, BXOASIINX B COCTAB ChIPbs U

rOTOBOM MULIEBON NPOAYKLUHY,

CBOICTBA PACTBOPOB U KOJUTOUJHBIX CUCTEM BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM,

OUCTIEPCHBIE U KOJUIOUIHBIE CUCTEMBI MULIEBBIX MTPOIYKTOB,

POJIb M XapaKTEPUCTUKU NOBEPXHOCTHBIX SIBJEHUN B MPUPOAHBIX U TEXHOJOTMUYECKUX MPOLECCAX;
OCHOBBI aHAJIUTHYECKON XUMUH,

OCHOBHBIE METO/IbI KJIACCUYECKOTO KOJMYECTBEHHOTO U (PU3UKO - XUMUYECKOTO aHAIH3A,
HA3HAYCHHE U TIPABIJIA UCTIOIB30BAHUS JIAOOPATOPHOTO 0OOPYAOBAHUS U alNapaTypPhI;



- METOAbI U TEXHUKY BBIITOJTHCHUA XUMUYCCKUX aHAJTINU30B,
- mpueMbl Oe30macHoON paboThl B XUMHUYECKOH J1adopaTopuu.

B pesyabTate M3ydeHUs] AMCUMILUIMHBI CTYACHT J0JIUKEH OCBOUTH CJeAyloliHe o0mue

KOMIICTCHLIMH

OK 01. Beibupats criocoObl permeHus 3a1a4 mpoecCHOHaIbHON AeATENbHOCTH, MPUMEHUTEIBHO K

Pa3IMIHBIM KOHTCKCTAaM.

OK 02. OcyiecTBiisiTh MOUCK, AaHAJTU3 U UHTEPIPETALNI0 HH(POpMALNY, HEOOX OIMMON ISt

BBIMOJIHEHHS 337144 PO ECCUOHATBHON IeATENIbHOCTH.

OK 03. ITnarupoBath U peau30BbIBaTh COOCTBEHHOE MPOPECCHOHATPHOE U JIMYHOCTHOE Pa3BUTHE.
OK 04. PaboTaTh B KOJUIEKTHBE U KOMaHze, 3pPEKTUBHO B3aUMOJEHCTBOBATH C KOJIJIETAMH,

PYKOBOACTBOM, KJIMCHTAMU.

OCYH_IGCTBJ'[HTB YCTHYIO U TIMCbMCEHHYH0 KOMMYHHKAIUIO HA T'OCYAAPCTBEHHOM A3BIKE C YUCTOM

0COOEHHOCTEH COLUATBPHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 05 Ocy1ecTBiIsaTh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKALIMIO HA TOCYJaPCTBEHHOM SI3bIKE C

y4eTOM 0COOEHHOCTEH COLMATBHOTO M KYJIBTYPHOI'O KOHTEKCTA.

OK 06.IIposiBisATh rpak1aHCKO-NaTPUOTHUECKYIO TTO3ULUIO, IEMOHCTPUPOBATE OCO3HAHHOE

MOBCACHUE HAa OCHOBC TPpaAULIMOHHBIX O6H.Ie"IeJ'IOBe"IeCKI/IX LIEHHOCTE.

OK 07. CogelicTBOBaTh COXPAaHEHHIO OKPYIKAIOLIEH Cpebl, pecypcocdepeskeHuro, 3 (HEeKTHBHO

JENCTBOBATh B UPE3BbIYANHBIX CUTYALIUAX.

OK 09. Ucnonp30BaTh HHPOPMALIMOHHBIE TEXHOJOTHH B IPOPECCUOHATBHOMN e TETbHOCTH.
OK 10.ITonb3oBaTbCst MpodheCCHOHANBHON JOKYMEHTALEeH Ha rOCyJapCTBEHHOM H HHOCTPAHHOM

SI3BIKE.

OK 11. [InarnpoBaTh NpeNPUHUMATEIBCKYIO AESITEIbHOCTD B PO ECCHOHATBHOH cdepe.

1.1. Ko/muyecTBO 4acOB HA 0CBO€HHE MPOrpamMMbl AUCLUUIJIUHbI:

O06beM 00pazoBaTeNbHO NOAroTOBKM 128 yacoB, B TOM yucIe:
paborta ¢ npenojasarenem 114 yacos;
CaMOCTOSITENIbHOM padoThl oOyyatomerocs 4 yaca.
Koncynbranuu 4 yaca

2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCHHUTIINHBI

2.1. O0bem yueGHOIT IMCUMIVIMHBI U BUbI y4eOHOil paGoThbl

Buna yuebHoi paboThl

O0Bbem yacoB

O0BeM 00pa30BaTEILHOM MOATOTOBKH 128
padoTa ¢ mpenoaaBaTesieM 114
B TOM YHCJIE:
7a00PATOPHBIC 3aHATHS 16
MPAKTHYECCKHUE 3aHATH 22
KOHTPOJIBHBIE PAOOTHI 2
KoHcyabTauum 4
Ammecmauust 6 chopme sK3amenda 6




2.2. TemaTu4ecKkuii VIAH U COAEPKAHNE Y4eOHOI AUCHUITHHBI « X HMUS»

HanmenoBanue paszaesioB u teM | Coaep:xaHune yueOHOro MaTepuaJa, JabopaTopHblie H npaKkTHieckne padorel, | U0bem uacos YpoBeHb
CAMOCTOSATEIbHAS PadoTa YCBOEHHS
1 2 3 4
Beenenne XuMus v eé 3aa4i U METOIbl O0yUeHHUsl. 3HAUeHHe HAYKU ITPU U3YYEHUH TEXHOJOTHUU ) 1
[IPUTCOTOBJIEHUS THIIH.
Paznen 1. Coaep:raHue y4e0HOro MATEPHAJIA 2
Ha3zHaueHue u npaBuia 1. [Hasnauenue n npaBuna UCHosabp30BaHus 1abOPATOPHOro OOOPYAOBAHUS U
HCIOJIb30BAHUSA JA00PATOPHOTO arnmapaTyphbl. 2
o0opyaoBaHUSA
Paznen 2.
Pduszngeckasa XUMHSA
Tema 2.1. CoaepkaHye y4eOHOr0 MATEPHAJIA
OcHOBHbIE IOHATHSA H 3AKO0HbI 1 (OCHOBHBIE MOHSTHSI TEPMOAHHAMHUKU. CUCTEMA, (Pa3a, K30 U SHAOTEPMUUYECKUE 2
TEPMOIMHAMHKH H TEPMOXUMHUH peakiuu. TepMOXUMMUSI. 4
(OcHOBHBIE 3aKOHBI. [IoHATHE SHTAILITHY.
2
IpakTHYeckas padora
1. Pemenne 3amay Ha pacyuéT DHTAIBITNI XUMUYECKNX peakimii. M3yueHue 2
criocoOOB pereHus 3a1a4.
Tema 2.2. i |
Arperatnsie cocTosiHus BemecTs [(CoaepRaHue Y4eOHOro MaTepuaa 5

H UX XAPAKTCPHUHCTHKA

1 AFpeFaTHbIe COCTOsIHMA BCILICCTB, UX XAPAKTCPHUCTHKA. Ponp u XapaKTCPUCTUKA
’ MOBEPXHOCTHBIX SIBJICHWI B NPUPOAHBIX U TEXHOJOTHYCCKUX MMPOoHeCCax

2
HOBe‘pXHOCTHOG HaTAXKEHUC U METOAbI €0 OINpEaACIICHUA. BimsiHNE BA3KOCTH HA

KauCCTBO IMUIICBBIX IIPOAYKTOB.




Tema 2.3.
XuMH4YecKass KHHEeTHKA U
KATAJH3. XHMHYECKOoe

Conepmaﬂne V4e0HOIr0 MATEPHAJIA

CKOpOCTb XUMHYCCKHX peaKL[I/II/I q)aKTO‘pr BJIMAOIIHNEC HA CKOPOCTb pCaKIIU.

PABHOBECHE. [Mpasuno Baut-I'odda
KaTtamu3 1 kaTanu3aTopbl XuMuueckoe pasHoBecue. 1Ipunnun Jle-Ilatense.
2.
UIadopaTopHas padora
OnpeneneHye 3aBUCUMOCTH CKOPOCTH PEAKIIMI OT pa3JudHbIX (haKTOPOB
Tema 2.4

XumMH4YecKHe peakuuu

Coaep:raHue y4e0HOro MaTEpPHAJIA

1. Knaccudukanms XUMHYeCKUX peakiuil. Peakiinn noHHOTo oOMeHa.
2. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.
3. " MAapoan3 COJIEH.

[IpakTHueckas padora

1. Pemenue ypaBHEHHI OKHCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIIMNA METOIOM

3JIEKTPOHHOIO OajaHca.
H3yueHne ciocoO0B peleHus YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

[PEeaKIIs.
2. Perienne ypaBHEHUI peakiii HOHHOIO OOMeHay.
BrImoaHeHNE 3a0aHUH 110 PELIEHHUIO YPaBHEHHUH PeakLMii HOHHOrO OOMEHa.
3. PemneHye pacueTHBIX 3aa4 110 YPaBHEHHUSIM PEaKIU

Tema 2.5.
CaoiicTBa pacTBOpOB

Conep:raHue y4e0HOro MaTEpHAJIA

1. O06mast xapakTepucTuka pacTBopoB. CriocoObl BhIpaKeHHsI KOHIIEHTPALHN
2. CBolicTBa pazbasiaeHHbIX pacTBOpoB. Juddvius. 3akon Baur-I" odda.
3. Teopust 3JIEKTPOIUTHIECKON TUCCOLHAIIH.

Bydhepubie pactBopbl. CriocoOb! onpeneneHus pH.




ULabopaTopHas padoTa

pacTBOpax

1. Onpenenenue PH pasnuuHbIX pacTBopoB». Onpenenenue pH mpencraBieHHBIX

IIpakTHYeckas padora

1. Pemmenue 3aga4: PacdéThl KOHIIEHTPAIIMN PACTBOPOB, OCMOTHYECKOTO
JIaBJICHUSI, TEMIIEPATYPHI KUIICHUSD.

Paszaea 3.
Koanouanaga xumus.

Tema 3.1.
«3HaYeHHe KOJJIOUAHON XHMHUH.
JAucnepcHble CHCTEMbD)

Coaep:raHue y4e0HOI0 MATEPHAJIA

1.

3HaueHne KOJUIOUIHON XUMHH. JIuCTiepCHbIE CUCTEMBI, UX XapaKTepUCTHKA U
knaccudukanus. Ucnoap3oBaHHe B TEXHOJIOTHH MPOAYKIUN OOIECTBEHHOTO
MUTAHUS

2.

XapakTepucTHKa MpoLecca aacoporuu AncopOLus ra30B U PaCTBOPEHHBIX
BeIECTB TBEPALIMU ancopOeHTamu. IIpuMeHeHne aacopOLmy B

Tema 3.2.
KoanonaHsie pacTBopsbl.

Conep:raHue y4e0HOI0 MATEPHAJIA

1.

Komnjionaxeie pacTBOpPBI, XapaKTEPUCTUKA, METOABI OIYUEHUs. 30JIH, UX
CBOMCTBA

JIadopaTopHbIe padoThI

[IpakxTHYeckast padoTa

1. TTonyueHue KO/UIOUIHBIX PACTBOPOB. M3yueHune criocoOOB mMOMyYeHHs
KOJUIOMIHBLIX PACTBOPOB

2. CocraBnenue GopMy U CXeM CTPOeHHsI MULIEUD». F3ydeHne cocTaBleHuUs
hopMyJT U CXEM MULIEJLIL.

Tema 3.3.
«I'pyboaucnepcHbIe CHCTEMBbD»

Coaep:raHue y4e0HOI0 MATEPHAJIA

1.

DOMmynscun, ux crpoenue, knaccuduxamus. Crocodu! nonyuenus. [1eHsl.

2.

TTopomky, CYCOEH3HUHU, TACTHL. CTPOEHUE, METONBI NOJYUECHHUS.




A3p030JIH, ABIMBL, TYMaHbI 3arpsi3HEHNUE OKPY KAIOIIEH CPeabl a3PO30JIAMH,
JbIMaMH, TYMaHAMH.

JIadopaTopHas padora
1. ITonyueHne >MyJIbCUIl U TI€H, BBISIBJIEHUE POJIH CTAOUIN3aTOPOB.
H3yueHue criocoOOB MOJYUYEHHUs IMYJIbCHI U MIEH U BbISIBJICHHE POJIM CTAOUIM3aTOPOB.

Tema 4.1
«/Kupbl, 0eJxu u yraesoabl. Hx
H3MEHEHHs B Mmpoleccax
TEXHOJIOTHYeCKOoil 00padoTKH
NMHIIEBbIX MPOAYKTOB»

Coaep:raHue y4e0HOI0 MATEPHAJIA

1. MI/IKDO- 1 MAKPO2JEMCHTHI BXOOALINE B COCTAB NPOAYVKTOB.

2. Benku, UX CTPOEHUE, M3MEHEHUsI B IPOLIECCAX TEXHOJOTMYECKOH 00padoTKu

3. DKuphl, UX CTpoeHUe, XUMUYEeCKUEe IPOLECChl IIPOUCXOASIIIME IPU TEPMHUUECKOH|
4. YrieBoanl, UX cTpoeHue, ceorcTaa. Kapamenusanust.

ULabopaTopHas padoTa

1. KauectBeHHas peakiuus Ha Oeok. OnpeneneHue Hajau4uus Oejika B MPOAYKTE MpHU
TIIOMOIIIN KaquTBeHHOﬁ PEeaKknuu.

2. KaLIeCTBeHHaﬂ PEaKIuA Ha YIJICBOALI. OHDGHGJ’IGHI/IG HaJIHu4ud yrji€eBo40B B
NIPOAVKTAaX NMUTAaHUA C MIOMOLIBIO KaquTBeHHOﬁ PECAKLMH.

I[IpakTHueckas padora
1. Xumudeckuii COCTaB MHUIIEBBIX ITPOIYKTOB.
OnpeneneHre XMMUYECKOTO COCTaBa MPEJICTABICHHBIX ITPOJIYKTOB.

Tema 4.2.
«HaOyxaHue u pacTBOpeHHE
NMOJINMEPOB»

Coaepxanue yueOHOro marepuasa

1 XapakTepuUCTHKA MPOLIECCOB Ha6yxaH1/Is£ U pacTBOpeHus nojaumepos. CTyaHH,
X XapAKTEPUCTUKA, CHHEPE3UC CTYIHEM.

Jlaboparopnas padota




KonTpoabHas padora

Pazgea 5.
AHAITHUTHYECKAS XHUMHSA

] Tema S.1.
KadecTBeHHbIH aHAJIN3

Coaep:kanue y4e0HOro MaTepuaa

TIepsast ananuTU4YECKas TpyIna KAaTUOHOB, UX XapaKTEPUCTHUKA.

BTopas aHanuTHueckas rpyImna KaTUOHOB, UX Xapakrepuctuka. [Ipoussenenue
[PACTBOPUMOCTH, VCIIOBHs 00pa30BaHHUsI OCAIKOB

TDeTbﬂ AHAJIMTHYCCKAA I'pyIina KaTUOHOB, MX XdPAKTCPHUCTHUKA.

XapakTepHUCTUKA YeTBEPTON aHAJIUTUYECKOU IPYIINBI KATHOHOB.

[V, AN LUST B O I

KJ'IaCCI/I(bI/IKaLII/Iﬂ AHHUOHOB, 3HAYCHUC aHHUOHOB B OCYIICCTBJICHUHU XUMHUKO-
[TCXHOJIOTMYCCKOT'O KOHTPOJIA. YacTHbIe pE€aKu aHHOHOB
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3.

4.

UIadopaTopHas padora
1.
KAaTHOHOB | IpyIIIIbI
2.

AHanuz cMecd KaTHMOHOB IIEpPBOHM rIpymmbl. lIpoBeneHune aHaimnsa cMecH

IIpoBemenne 4aCTHBIX PeaKIlUil KATHOHOB BTOPOH, TpeThbell 1 YeTBEPTOM
aHAJIUTUYECKUX rpyim. IIpoBeneHne 4acTHRIX peaKilnii KATUOHOB BTOPOH,
TPETbEN 1 4eTBEPTON aHATUTUUECKUX TPYIIIT

ITpoBenenue yacTHBIX peakiuii aHnoHOB 1, 2, 3 rpynmsl. [IpoBeneHre YacTHBIX
peaxiuii aHuoHOB 1, 2, 3 rpymnmbl

AHanIM3 CMeCH KaTHOHOB YeTBEPTON aHAIUTHIECKOH rpymibl. [IpoBenenne
aHaJM3a KaTHOHOB YETBEPTON aHAJIUTUYECKON TPYIIIbL.

IpakTHYeckas padora
1.
PaCTBOPUMOCTH.
2.

Pemenue 3amad Ha IPaBUIO PacTBOPUMOCTU». PellleHue 3amad Ha IIPaBUIIO

CocrapiieHue U pellleHre ypaBHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii

Tema 5.2.
KosnuyecTBeHHBINA AHAINS.

Coaep:raHue y4e0HOro MATEPHAJIA

1.

|MeTO,[[bI KOJIMYECTBEHHOI'O aHaIu3a. 1 paBUMeTpHUYEeCKUH (BECOBON ) METO/

16




Turpumerpryeckuii (00beMHBIN) MeTon aHau3a. CriocoObI BhIpaskeHUs
KOHIIEHTPAIIMU PACTBOPOB

N

MeTOI[bI OKHUCJIICHUA - BOCCTaHOBJ'IeHI/Iﬂ, ux CYH_IHOCTB. 3KBI/IBaJ'IeHTbI
OKHCJINTENENH 1 BOCCTAHOBUTEJIEN

I Tepmanranaromerpus. MonoMeTpus

MeToabl OCaKIeHHs . APreHTOMETPHS

Teopust HHOIUKATOPOB.

CyIIHOCTh METOa KOMILIEKOHOOOPa30BaHHMSI

Du3NKO-Xx UMHYECKIE MCTOAbI aHaJI13a HpI/IMeHeHI/Ie METOHOOB B
XUMHUKO-TEXHOJIOTMYCCKOM KOHTPOJIE

Sl ] 1Sl ] P liad

IIpakTuyeckas padora

1. BeimonHeHKe pacyeToB B 0OBEMHOM aHau3€e. BBIMOIHEHNE PACUETOB 2
CamocToaTennHas padora: Pemenne pac4eTHbIx 3a1a4 4
KoncyabTaunu 4
JIabopaTopHbie padoThI 16
IpakTH4ecKue padoThl 22
Jleknun 76
ArTecTanusa B popMe HIK3AMEHA

BCEI'O 128
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3. YCJOBUA PEAJINBAIINU ITPOI'PAMMBI JINCHUTIJIMHBI

3.1. TpeGoBaHUsi K MUHUMAJIBHOMY MAaTepHAIbHO-TEXHHUYECKOMY
o0ecrnieyeHHI0
Peanmu3amms mporpaMMBbl AUCIHTIINHBI TPEOYET HATMYHUSA U XUMHYECKOH TA00PaTOPHH.

Obopyoosanue nabopamopuu u paboyux mecm:
-cTienranbHas MeOETb: YICHHUECKUE, TA0OPATOPHBIE U IEMOHCTPALIMOHHBIE CTOJHI,
mKaQbI A7 pa3MEIIEHUs] 000PYA0BAHUS, BBITSKHBIE IIKA(HI.
- XUMHYECKasA TOCy/Aa
Cpeocmea obyyenusi:
-XUMHUYECKH U TEXHUYECKUE PEAKTHUBBI, BEIECTBA.
JUATIO3UTHBBI, KHHO(PHITEMBI
Haensonvie nocoous:
-Ta0JIHIBI, MOJETH XHMHYECKUX TTPOU3BOICTB, MOJENH aTOMOB M MOJIEKYI. exnuueckue
cpeocmea 00yHeHUsL:
- MYJIbTHMEIUHHBIN TPOECKTOP, HOYTOYK, SKPaH, BUACO(PHUITIBMBIL, SIEKTPOHHBIE YIeOHBIE
W3JaHMUA.

Cocras xumuyeckoii 1abopartopuu:
Uctounnk muranus 220/24B 6A (perymupyemsiii)

bansa komOuHMpoBanHas madoparopHas bKJI

JIoCKa I CYINKH MOCYABI

[[TTaTiB 1EMOHCTPALIMOHHBIN XUMHAYECKHN

Onektporuutka 800 BT

Konbonarpesarens

CTOJIMK mOaBbEMHBIN

Becsl anekrponssie ¢ USB-nepexognukom

Huctunnarop 124

KomrmnekT epiieit Aj11 MbITb XUMUYECKON OCYAbI MarHuTHas
Memanka KoMmeroTepusiit uameputenbHbiil 010k [IpuOoper 00mero HasHaYeHHA.
Jatunku (HCroTb3yroTCs ¢ KOMITBIOTEPHBIM H3MEPUTETBHBIM OJIOKOM)

Hatuuk temnepatypsl 0 - 100°C {atuuk Temneparypst 0 - 1000°C

Harank pH

Jaruuk snexTponpoBogHOoCcTH aTurk oObema raza JlaTunku

ONTUYECKOH INIOTHOCTH
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Komnekimu

Konnekus
Konnekus
Konnekuus
Konnekuus
Konnekuus
Konnekuus
Konnekuus
Konnekuus
Konnekuus
Konnekuus
Konnekuus
Konnekuus

" AmoMuHUK"

"BonokHa"

"KaMeHHBIN yropy

"MeTansr"

"MuHepael 1 TOpHbIE MOPOABI"
"MunepanbHbie yI0OpeHUs "
"HedTb 1 mpoayKThI €€ IepepadoTKu"
"Ilmactmaccsr”

"Crexno u u3aenus U3 crekna”
"Tornnuso"

"UyryH u ctanp"

"I[lIxana TBepaOCTH"

Mopaenu n1eMOHCTPaLMOHHBIE
KoMmiekT Mmoaenen KpUCTAINIMYECKUX PEMIETOK JIeMOHCTPallMOHHBIN
HAOOP JJI1 COCTABIICHUS 00bEMHBIX MOJCIICH

MOJIEKYJT
HarypanbHsie 3meMeHTHI TaOIHIBI MeHaeneesa

[TpuOopsI IEMOHCTPAITHOHHBIE
[TpuOop A7 OMBITOB MO XHMHUH C STEKTPUIECKUM ToKoM [1XD
Kononka amcopormonnas KAJ]
[TpuOop Ans mony4eHHs ra30B JEMOHCTPAMOHHBIN
[TpuOop ans ompeneneHns cocTaBa BO3AyXa
[TpuOop AN OKHCTICHHS CIIUPTA HAT MEAHBIM KaTaTu3aTOPOM
Komrmnekr ko0 qeMOHCTPAITHOHHBIN
Kowmmnekr uznenwmii u3 kepamuky, dapdopa u dasuca
KoMmekT A neperoHkyu JeEMOHCTPALMOHHBIN
KommnekT mocyasl u NpyUHAAIEKHOCTEN U MPOBEACHUSA
SKCIIEPUMEHTOB C KOMIIBIOTEPHOU U3MEPHUTETIBHON CUCTEMOM
[ToacraBka moa cyxoe roproyee
Yama kpucTanu3aimoHHast
3a:KuM BUHTOBOU
3axkum npoOupounsrit 311
3a:KUM MPYKUHHBIN
Jlokka st cKMraHusi BEIIECTB

[TpuGopsr mTabopaTopHBIE
Beck1 ¢ pasHoBecamu n1ad.
[TpuGop mns monyvenus razos nadopatopHsii [lanouka crexastHHAsA (1a0)
[Tpoompka [1X-14 1000 [ taTus amst mpoOUPOK
bropetka 25 mi Komba mepnas 100 M Komba
koHndeckas 100 mn Crakanuuk xumuueckuii 100



M [IpoOka pesuHOBas moa mpoOupku Tpyoka

crexisraHasg 5 MM (0,5 k)

[Tpubop i MOTyUEHUS TATIOUI0ATKAHOB JIA0OPATOPHBIN
JloTok ¢ mabopaTopHO MOCYAOH W IPHHAJICKHOCTIMHA
[Tunetka 10 M

[ raTus madoparopusrii xumuyeckui [LIJIX Habop 6anok 15
MII. 1a0. 11 TBepAbIX BemecTB Habop ckmsaHok 30 M. ma0.
JJIS1 PACTB. pEaKTHBOB KOMITIEKT 3TUKETOK 11 XUMHYECKOU
TTOCYIbI

XUMHYECKHE PEAKTUBBI
Cyxoe roprouee Hadop Ne 1 B "Kucmotsr"
Ha6op Ne 1 C "Kucmorsr"
Hat6op Ne 3 BC "Illenoun”
Ha6op Ne 5 C "Oprannueckue Beniecta”
Ha6op Ne 6 C "Oprannueckue Beniecta”
Ha6op Ne 7 C "Munepansubie ynoOpenus"
Ha6op Ne 8 C "HMonuTsr"
Hat6op Ne 9 BC "O0pa3isl HeOpraHU4eCKUX COETUHEHHH "
Ha6op Ne 11 C "Conu ams aeMOHCTpAIMH OTIBITOB"
Ha6op Ne 12 BC "Heopraanyeckue BemecTsa"
Ha6op Ne 13 BC "T"anorenumpr"
Ha6op Ne 14 BC "Cynsdarteri, cympputsr”
Hat6op Ne 16 BC "MeramisL, okcuasr”
Ha6op Ne 17 C "Hurpatsr" 6ompmoit Hadop Ne 18 C
"Coenunenus xpoma"
Hat6op Ne 19 BC "Coenurenns mapranma”
Ha6op Ne 20 BC "Kucmotsr"
Ha6op Ne 21 BC "Heopraanyeckue BemecTsa"
Ha6op Ne 22 BC "UnaukaTtopsr"
Ha6op Ne 25 "l mpoBeneHns TepmMudeckux padot” Hadop
PACXOIHBIX MATEPHAIIOB
3.2. UndopmauuoHHoe obecrieyeHre 00y YeHUs
IlepeueHb pexoMeHayeMbIX yueGHbIX u3ganuii, UHTepHeT-pecypcos,
AOTOJHUTEIbHOH JIMTEPATYPbI

Ocnosnvie UCMOYHUKIL:
1. ®usnyeckas v KOJUIOUIHASI XUMUS B OOIIECTBEHHOM IMUTaHUH: YueOHoe mocobue / C.B.
T'opbynuosa, 2.A. Mymnosiposa, E.C. Opobeiiko. - M.: Anbda - M; THOPA- M, 2014. -
270 c.: un. I'pud Munobprayxu.

2 I'abpuensn O. C., Ocmpoymos U. I'., Ocmpoymosa E. E. u dp. Xumus ansa npodeccuit u
CIeLHUAIbHOCTEN €CTECTBEHHO-HAYYHOrO Mpoduis: yueOHUK AJs CTYA. YUpeKAeHHH cpen.npod.
oOpaszoBanusi. — M., 2014.
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4. KOHTPOJIb 1 ONEHKA PE3YJbBTATOB OCBOEHMUSA

JVCHMUTLIAHBI

KoHTposs M oueHKa pPe3ylbTaTOB OCBOCHHUS YYCOHOW TUCIUTUIMHBI OCYIMECTBIIACTCS
MPENnoJaBaTeIeM B IMPOLECCE MPOBEACHUS NPAKTUYECKUX 3aHATHU, TECTUPOBAHHUS, & TAKKE
BBITIOJTHEHUST 00YYAFOTIIUMHCS HHTHBHTYATBHBIX 3QIaHHH, TPOCKTOB, UCCIICTOBAHUN

Pe3yabTaThl 00yueHusi (0CBOGHHbIE YMeHUS],
yCBOEHHbIe 3HaAHUS)

@opMbl U MeTOAbI KOHTPOJSI U
OLIEHKH Pe3yJIbTATOB 00y4eHus!

OcBoeHHbIE YMEHUSI

[IpyMeHATh OCHOBHBIC 3aKOHBI XHMHUH TS PEIICHUS]
3a/1a4 B 001acTH MPOeCcCHOHATBHOM AeATENPHOCTH

Texkymmii KOHTPOJIb:
MHIUBUTYaJIbHBIM, (pOHTATEHBIH
OTIPpOC, KOMOWHHUPOBAHHBIA ~ OTPOC,
BBITIOJTHEHUE YIPa)KHEHUH o
OCHOBHBIM ~ 3aKOHAM  (PH3HUECKOMH,
KOJJIOUTHOM M AHATUTHYECKON XHUMUH,
BBITIOJTHEHUE KOHTPOJIBHBIX PalOT TI0
TeMaM JAHHOTO Kypca, padota ¢
M HTEpHET calTaMU, TECTUPOBAHUE.
PyGeskHbIi KOHTPOJIb: DKCIepTHAs
OLIEHKA YCTHBIX OTBETOB (9K3aMEH)

Mcronb30BaTh CBOMCTBA OPraHUYECKUX BELIECTB,
TTUCTIEPCHBIX KOJUIOUAHBIX  CUCTEM  JUIf
ONTUMU3ALUHU TEXHOIOTHYECKOTO MPOLEcca

Hu

Texkymmii KOHTPOJIb:
DpoHTATBHBINA, KOMOWHUPOBAHHBIMH,
MHIWBUIYaJIbHbIN, YCTHBIM,
MACEMEHHBIN OTPOc, padoTa ¢
NTOTIOJTHUTEIIbHOM JTUTEPATYPOH,

M HTEpHET cCaTaMU, TECTUPOBAHUE
PyGeskHbIi KOHTPOJIb: DKCIepTHAs
OLIEHKA YCTHBIX OTBETOB (9K3aMEH)

OnuceiBaTh ypaBHEHHUAMHM XHUMHYECKHX PEaKLHi]
MPOLECCHI, JICKAIMHUE B OCHOBE IPOHM3BOACTBA
[TPOTOBOJIBCTBEHHBIX ITPOYKTOB

Texkymmii KOHTPOJIb:
BrimonHnenue YIIPAKHEHUH,
HAIMCAHUE YPAaBHEHHN XHMHYECKHUX|

PEaKUUM TPOLIECCOB  JICKAIMUX B
OCHOBE ITPOU3BOJICTBA

[POI0BOJIBCTBEHHBIX MPOIYKTOB,
pELIEHHE  3a/4a4y,  TECTHPOBAHUE,

KOHTPOJIbHAS padoTa.
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PyGesHblIil KOHTPOJIb:
JKCMEpPTHAs OLIEHKA YCTHBIX OTBETOB
(3K3aMeEH)

[IpoBOANUTH pacyeThl MO XUMUYECKUM (OopMyJiaM |
YPABHEHUAM PEAKLMU

Texymmii KOHTPOJIb:

M H1uBUyabHBIN,

(pPOHTATHHBIA,

KOMOWHUPOBAHHBIH, PEIIICHHUE 33134,
KOHTpOJbHAs padoTa. PyGeskHblil
KOHTPOJIb. DKCIIEPTHAS OIIEHKA
VCTHBIX OTBETOB (9K3aMEH).

H

criomb30BaTh 1a00PaTOPHYIO

00oOpyI0OBaHHE

MOCYAy

Texymmii KOHTPOJIb:

OKCTiEpTHas OLIEHKA  BBINIOJIHEHHUS]
3aaHAN HA TPAKTHYECKOM 3aHATHU,
OKcriepTHAs OIEHKa O(QOpPMIICHHSA U
BBITIOJTHEHUS TIPAKTHYECKOU PAOOTHI,
Y CTHBIN MM THCBMEHHBIN ONPOC HA
3aHATHIX,

PenieHue CHTYyalMOHHBIX 33/1a4.

BeiOupate MeTO4 M XOA XHMHYECKOTO aHaju3a,
MOIOMPATh PEAKTUBBI U alMapaTypy

Texywmmii KOHTPOJIb:

OKCTiEpTHasT OLEHKA  BBINIOJIHCHUS
3aJaHUN Ha TPAKTHYECKOM 3aHATHU,
OKcriepTHAsA OIEHKa OQOpPMIICHHSA U
BBITIOJTHEHUS TIPAKTHIECKOU PaOOTHI,
Y CTHBIN MM THCBMEHHBIN ONPOC HA
3aHATHIX;

PenieHue CUTyalMOHHBIX 33/1a4.

[IpoBOaAHTH Ka4€CTBEHHBIE peakuuu HA
HCOPTraHUYECKHE BEIIECTBA W HWOHBIL, OTACJIBHBIE
KJIACCHl OPTaHHYECKHX COCTUHEHUN

Texkymmii KOHTPOJIb:

OKcriepTHAs  OLIEHKA  BBITIOJIHEHUS
3aJaHUH HA JTAOOPATOPHOM 3aHIATHH;
OKcriepTHas OIEHKa O(QOpPMIICHHA U
BBITIOJTHEHUSA TA00PATOPHOH PaObOTHI;
Y CTHBIN MM THCBMEHHBIN ONPOC HA
3aHATHAX,

PemeHne CUTyallMOHHBIX 337a4;
KOHTPOJIbHAS padoTa,

OKcriepTHAsA OIEHKa OQOpPMIICHHSA U
BBITIOJTHEHHUS THCBMEHHOTO  OTBETA

(xoHTpOJIBHASA padoTa)

16



PyGesHblIil KOHTPOJIb:
OJKCrepTHas OLIEHKA YCTHBIX OTBETOB
(3K3aMeEH)

BEBITIONTHATE  KOJIUYECTBEHHBIC pPacHCThI

BEILECTBA M0 PE3YNbTaTaAM U3MEPEHHUU

COCTaBa

Texymmii KOHTPOJIb:

OKCTiEpTHasT OLIEHKA  BBITIOJIHEHUS]
3aJaHUN HA TPAKTHYECKOM 3aHATHU,
OKcriepTHas OIEHKa O(QOpPMIICHHSA U
BBITIOJTHEHUS TIPAKTHIECKOU PaOOTHI,
YCTHBIN WJIH TTUCBMEHHBINM OMPOC HA|
3aHATHIX,

PemieHue CUTYyalMOHHBIX 33/1a4.

CoOmoath TpaBUiIa TEXHHUKH O€30MACHOCTH TIPH

padoTe B XUMHUYECKOHW Ta00paTOPUH

Texywmmii KOHTPOJIb:

OKCrepTHas OLICHKA  BBIMOJHEHUS]
3aJaHUN HA TPAKTHYECKOM 3aHATHU,
OKkcriepTHas OIEHKa O(QOpPMIICHHSA U
BBITIOJTHEHUSA IPAKTHYECKOW PaOOTHI;
OpOHTAIIBHBIN, HWHJIABUAYaJIbHBIN
OIpoc.

YVCcBOEHHBIE 3HAHUS:

OCHOBHBIE TIOHATHA H 3aKOHBI XUMHH

Texymmii KOHTPOJIb:
OpOoHTATBHBINA, WHIUBUYaTbHBIN,
KOMOWHUPOBAHHBIH, TECTUPOBAHHE,
pELICHHE 3a/1a4 HA OCHOBHBIE 3aKOHBI
xuMuHu Py0eskHbI KOHTPOJIb:
DJKCTIEPTHAS OLIEHKA YCTHBIX OTBETOB
(9K3aMeH).

TeopeTnueckue OCHOBBI
(U3UUECKOM, KOJTOWTHONW XHUMHH

OPraHUYECKOM,

Texymmii KOHTPOJIb:

OpOoHTATBHBINA, HHIUBUYaTbHBIN,
KOMOWHUPOBAHHBIH, TECTUPOBAHHE,
pabota ¢ MHTepHeT calitamy,
MPE3CHTAI[UU 10 TEMaM
OpPraHUYECKOH, (PU3HUIECKOH,
KOJJIOMTHOU XVMHH.

PyGesxHbIil KOHTPOJIb:

OJKCTIEPTHAs OLIEHKA YCTHBIX OTBETOB

(9K3aMeH)
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[ loHATHE XUMHYECKOU KUHETUKU U KATajIn3a

Knaccudukarmro XUMHAYECKUX
3aKOHOMEPHOCTH MX MPOTCKAHUS

peakumi

OOpaTtuMble ¥ HEOOPATHUMBIE XUMHYECKUE PEAKIUH,
XUMHYECKOE PABHOBECHE, CMEIIECHHE XHMHYECKOTO
PaBHOBECHS IO/ IEHCTBUEM Pa3IMYHBIX (PaKTOPOB

OKHCITHTETPHO-BOCCTAHOBHUTEIHHBIC
pEeaKIuyu HOHHOTO OOMEHa

peaKimmy,

[' mapomus conew, JUCCOLMALMIO SJIEKTPOJIUTOB B
BOJHBIX PACTBOPAX, MOHATHE O CHIIBHBIX M CIIA0BIX|
PIEKTPOIUTAX

Texkymmii KOHTPOJIb:

DOpOHTATBHBIN, WHJIUBUTYaTbHBIN,
KOMOWHUPOBAHHBIN,  TECTHPOBAHUE,
pELICHUE 3aj]1ad4, BBINIOJITHEHHUE

YIIPAKHEHUH, KOHTPOJIbHAS padoTa 1mo
Teme: «Kmaccudurams XuMuIecKkux|
pEaKUHi», HANUCAHWUE YPaBHECHUH
OKHCIIMTEIBHO-

BOCCTAHOBUTEIBHBIX PeaKIuii,
PEaKIii HOHHOTO OOMEHA, THIPOJIH3a)
COJIEM, XHMHYECKHE PEaKkUUH ¢
HATTCAHUEM TEPMOXUMHUYECKUX
ypaBHEHUH. PyOeskHbIIl KOHTpPOJIb:
OJKCIIEPTHASL OIICHKA YCTHBIX OTBETOB
(9K3aMeH)

TermoBoit  3¢dekr  XUMHUYECKHX  PEaKIHid,
TEPMOXHUMHUYECKHE YPABHEHUS
XapaKTEpUCTUKH Pa3IUYHBIX KJ1accoB|Py0eKHbI KOHTPOJIb:

OPraHUYECKUX BEMIECTB, BXOJAIMIMX B COCTAB ChHIPhs
W TOTOBOMW MUAIIEBON NPOAYKIUH

JKCIEPTHAS OIICHKA YCTHBIX OTBETOB
(3K3aMEH)

CBoiicTBa PaCTBOPOB U KOJJIOMIHBIX CUCTEM
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM JlucnepcHbie U
KOJUJTOUJHBIE CUCTEMBI TUINEBBIX MPOAYKTOB
PoJib ¥ XapakTEpUCTUKU MMOBEPXHOCTHBIX ABJICHUH B
MPUPOIHBIX U TEXHOJIOTHYECKUX MTPOLECCAX

Texkymmii KOHTPOJIb:

DOpOHTATBHBIN, WHJAUBUTYaTbHBIN,
KOMOWMHHUPOBAHHBIM,  TECTHPOBAHUE,
pELICHHE 3ajaad, BBIIIOJTHEHUE
VIIPa’KHEHUH, WHJIUBHYyaJIbHbIE
3amaHus 1o PadOTE ¢ JOTIOTHUTEITHHOH
mureparypod. KoHTponpHas paboTtal
o Teme: «JlucrnepcHple CUCTEMBD.
PyGeskHbIil KOHTPOJIb:

JKCIEPTHAsA OLICHKA YCTHBIX OTBETOB

(9K3aMeH)
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OcHOBBI aHAMATHYECKOW XUMHUHU OCHOBHBIE METOIBI
KJIACCHUECKOTO KOJIMYECTBEHHOTO U
(PU3UKO-XUMHUYECKOTO aHAIN3a

Texkymmii KOHTPOJIb:
DpOoHTATBbHBIN, HHAUBHIYaTbHBIN,
KOMOMHHUPOBAHHBIH, TECTHPOBAHUE,
pELICHHE 3a/1a4, BHITIOJIHEHHE
VIPa)KHEHUN. JKCIEPTHAA OLIEHKA
BBIITOJIHEHUA 3aJaHAN HA
MPAKTHYECKOM H TaOOPATOPHOM
BaHATHH, JKCIIEPTHAs OLIEHKA

o opMIICHHS ¥ BBHITIOTHCHHS
rpakTudeckoi v 1 Py0exHbli
KOHTPOJ1b. DKCIEPTHAA OLIEHKA
YCTHBIX OTBETOB
(3K3aMeH)a00paTOPHOU PadOTHI.

HasHaueHue ¥ MpaBUIIa UCTIOIb30BAHHS
1a00PaTOPHOTO 0OOPYIOBAHUS U aNapaTypbl

MeToaBl M TEXHUKY BBITIOTHEHUS XHMHUYECKUX
AHAJIN30B

[ [prembl Oe30macHOM PaOOTHI B XUMHUYIECKOH
1a0opaTOpUH

Texkymmii KOHTPOJIb:

DpOHTATBHBIN,

MHIUBUTYyaJIbHBIM,
KOMOWHHPOBAHHBIH.

OKCIIEPTHAsE  OIIEHKA  BBITIOJTHECHUSA
3aJaHHM  HA  MOPAKTHYECKOM "
Ta0OpATOPHOM  3aHATHH, TPOBEPKA)
BHAHWW TEXHUKH O€30TMacHOCTH W
METOJUKHA BBITOTHEHUS XUMHYECKHUX]
AHAITN30B pH BBITIOJTHEHUHN
Ta0OpaTOpPHBI M MPAKTHYCCKHUX|
paodor.

PyGeskHbIIl KOHTPOJIb:

OJKCIIEPTHAS OLICHKA YCTHBIX OTBETOB
(9K3aMeH)
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