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1. MIACIHOPT PABOYEH ITPOI'PAMMBbBI YYEFEHOI'O ITPEJIMETA

XUMMUA



1.1. Ob6sacTb NpUMEHEHUs IPOrPaMMbI

Pabouas mporpamma y4yeOHOW AMCIMIUIMHBI SBISETCS YaCThIO MPOTPaMMBbI
MOJATOTOBKM CHELUATUCTOB cpelHero 3BeHa B cooTBercTBUM ¢ PI'OC 6azoBoro
ypoBHA noArotoBku 1o crenuaibHoct CIIO 19.02.07 TexHosorus mosoka u
MOJIOYHBIX MPOAYKTOB.

1.2. Mecto mnpeamera B CTPYKType NpodecCHOHAILHOM OCHOBHOM
o0pa3oBaTe/IbHOM MPOIPAMMBI:

VY4eOHblll npeaMer «XuMHs» SBISETCS 00S3aTENbHON YacThbiO OCHOBHOM
npodeccroHaabHON 00pa3oBaTenbHON MporpamMmbl B cooTBeTcTBUM ¢ GT'OC 1o
cneunanbHOCTH 19.02.07 TexHOI0rHUs MOJIOKa M MOJIOYHBIX ITPOJYKTOB.

1.3. leau u 3agaum y4eOHOro mpeaMera - TpeGOBaHHs K pe3yJbTaTaMm
O0CBOCHHS y4e0OHOro nmpeamMera:
OcBoenue cosiepkaHusi yueOHOTro npeamera «XUMHs» 00eCeUrBaeT JOCTUKEHUE
CTYJIEHTaMU CJIEAYIOLIUX Pe3yIbTaTOB:
JIMYHOCTHBIX °
- c(hOPMUPOBAHHOCTh YYBCTBA TOPJOCTH M YBAXKCHUS K HCTOPHH U
JOCTXKEHUSIM OTEUECTBEHHOW HAYKU;
- IPEACTABJICHUS O LIEJIOCTHON €CTECTBEHHOHAYYHOUM KapTHHE MHPA;
- IOHUMaHUE B3aMMOCBSI3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK, HUX
BIIMSTHUSL HA OKPYXKAIOIILYIO Cpely, SKOHOMHYECKYI0, TEXHOJIOTHUECKYIO,
COLIMAJIBHYIO U ATUYECKYIO Chephl NesTeIbHOCTH YEIOBEKa,;
- CIOCOOHOCTH MCTIONBb30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHOHAYUHON
KapTUHE MUpPA B 00pa30BaTEIbHON U MTPOPECCUOHATIEHOM JESITEIIbHOCTH;
- BO3MOXKHOCTH HH(POPMAIIMOHHOM Cpe/ibl 17151 00ecTieueHus MPOTyKTUBHOTO
caM0o00pa3oBaHus;
BJIaJICHUE KYJbTYPOUH MBIIIJICHUS, CIOCOOHOCTh K 0000IICHUIO, aHAIIU3Y,
BOCHIPHSATHIO MHGOPMAIMK B 00JIACTU €CTECTBEHHBIX HAYK, IMOCTAHOBKE IIEJH
1 BBIOOpY IyTeH ee JOCTHKEHUS B MPOdEeCCUOHAIBHOM cdepe;
- CIIOCOOHOCTH PYKOBOJICTBOBATHCSA B CBOCH NIEATEILHOCTH COBPEMEHHBIMU
MPUHIUIIAME TOJEPAHTHOCTH, JUAJIOTA U COTPYIHUYECTBA;
- TOTOBHOCTH K B3aUMOJICUCTBHIO C KOJUIEraMu, paboTe B KOJJICKTHUBE;
- TOTOBHOCTH UCIIOJIb30BaTh OCHOBHBIE METOJIBI 3alTUTHI OT BO3MOKHBIX
MOCJIC/ICTBUN aBapuii, KaTacTpo(, CTUXUITHBIX OCICTBHIA;
- 00ytajjanye HaBbIKaMK 0€30TacHOM pabOThl BO BPEMs IPOEKTHO-
MCCJIeIOBATEILCKON U IKCIIEPUMEHTAIBHON JEATEIHHOCTH, TIPU HCIIOJIB30BAaHUU
1a00paTopHOTrO 000PYAOBAHUS;
CIIOCOOHOCTh HCIIOJIB30BaTh NMPHOOPETCHHBIC 3HAHWS W YMEHHUS B
MPAKTUIECKOM JESITEITEHOCTH U TIOBCETHEBHOM JKU3HU JIJIsI COOJTIO/ICHUS MEP
MpOo(UIIAKTUKN OTPaBICHUN, BUPYCHBIX U IPYTUX 3a00JI€BaHUM, CTPECCOB,
BPEIHBIX MPUBBIYEK (KYPEHHUS, AIKOTOJIM3Ma, HAPKOMAHUHN ),
- IpaBWJI TIOBEJICHUSI B TIPUPOTHOM CpelIe;
- TOTOBHOCTh K OKa3aHHWIO TEPBOW MOMOINM TMPH TPaBMax, MPOCTYIHBIX U
IpyTHuX 3a00JIeBaHUSAX, OTPABICHHUSIX MMUIIEBBIMU TIPOTYKTAMU;



MeTanpeJIMeTHbIX ®
- OCO3HAHUE COLMAIbHOM 3HAYMMOCTH CBOEH Mpodeccun/cneuanbHOCTH,
oOJlajaHe MOTHUBAIMEN K OCYIIECTBICHUIO TPOPECCUOHATILHON JIEATEIbHOCTH,

- MOBBIIIEHNE UHTEIJIEKTYAIBHOT'O YPOBHS B MPOLIECCE U3YUEHUS TPUPOIHBIX
SIBJICHUM; BBIJAIONIUXCSA JTOCTHXKCHUM €CTECTBO3HAHUS, BOIICAIINX B
0OLIEYENIOBEYECKYIO KYIBTYPY;

- CJIO)KHBIX W TMPOTHBOPEUMBBIX MyTEH Pa3BUTHS COBPEMEHHBIX HAYUYHBIX
B3IJIS/IOB, WJIEH, TEOPHH, KOHUEMIHMA, B X0JA€ pabOThl ¢ Pa3IMYHBIMU
HMCTOYHUKAMU WH(OpMaInu;

- CIIOCOOHOCTh OPTaHW30BBIBATH COTPYIHUYECTBO €IMHOMBIIIJICHHUKOB, B TOM
YHUCJI€ C HMCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHM;

- CMIOCOOHOCTh TTOHMUMATh TMPHUHIUIB YCTOWYUBOCTH W TMPOAYKTUBHOCTU KHUBOU
IPUPO/IbI, MYTH €€ U3MEHEHUS 0] BIUSHUEM aHTPOIOTEHHBIX (PaKTOPOB,
CIOCOOHOCTh K CHUCTEMHOMY aHaJU3y TJIOOATBHBIX 3KOJIOTHYECKHX MPOoOeM,
BOIIPOCOB COCTOSIHUS OKPYXKAIOIIEH Cpelbl U PallMOHAIBHOTO HCIOJIb30BaHUSA
MPUPOJHBIX PECYPCOB,;

- yMeHHE 00OCHOBBIBATh MECTO M POJIb €CTECTBEHHO-HAYUYHBIX 3HAHUU B
MPAKTUYECKOMN AEATEIIbHOCTH JIIO/ICH, Pa3BUTUN COBPEMEHHBIX TEXHOJIOTHIA;
OTIPENICIIATh )KUBBIE OOBEKTHI B IPUPO/IE; MPOBOJAUTH HAOIIOCHUS 32
AOKOCUCTEMAaMHU C LIEJIbI0 UX ONIMCAHUS U BBISABJICHUSI €CTECTBEHHBIX U
AHTPOIIOT€HHBIX W3MEHEHUN;

- CIIOCOOHOCTh MPUMEHSITh OMOJIOTHYECKUE U SKOJIOTHYECKUE 3HAHUS JIJISl aHAIHM3a
NPUKIIAIHBIX TPOOJIEM X035 HCTBEHHOM €SI TeIbHOCTH;

- CIIOCOOHOCTh K CaMOCTOSITEJIbHOMY IPOBEICHUIO HCCIIEOBaHUM, MOCTAaHOBKE
€CTECTBEHHO-HAYYHOTO 3KCIEPUMEHTAa, HCIIOJIb30BAaHUIO HWH()OPMAIMOHHBIX
TEXHOJIOTUH ISl pelICHUsI HAyYHBIX U TPO(ECCHOHANBHBIX 33/1ay;

NpeAMETHBIX ®
- IOHUMAHUE POJIM €CTECTBEHHBIX HAYK B (DOPMUPOBAHUH KPYro30pa U
(GYHKIIMOHAIBHON TPAaMOTHOCTH JIJIsl PEIICHUS MPAKTUYECKUX 3a]1ay;

- BJIJICHUE OCHOBONOJIATAIOIINMU IMOHITUSAMHA U IIPEACTABICHUSMH O )KUBOU
MIPUPOJE, €€ YPOBHEBOM OpPraHU3alMU U SBOJIIOLNM;

- YBEPEHHOE TMOJb30BAHUE HAYYHOM TEPMHUHOJIOTHEN U CUMBOJIUKOM;

- BJIQJICHUE OCHOBHBIMHM METOJAMH HAyYHOT'O IO3HAHMWS, UCIIOJIb3YEMBIMU IPH
UCCIIEIOBAHUSIX KUBBIX O0OBEKTOB U SKOCUCTEM: ONTUCAHUEM, U3MEPEHUEM,
MpOBEJAECHUEM HAOIIOICHU;

- BBISIBJICHUE M OLICHKAa AHTPOIIOTCHHBIX U3MEHECHUU B PUPOJE;

- chopMUPOBAHHOCTH YMEHUHN OOBICHITH PE3yIbTAThl IKCIIEPUMEHTOB, PEIIaTh
3JIEMEHTApHBIE 3a/1a4H;

- ¢c(pOpMHUPOBAHHOCTH COOCTBEHHOM MO3HMITUY 110 OTHOIIEHUIO K HAYYHOM
nH(pOpMaLNK, TOJy4aeMOM U3 Pa3HbIX HCTOYHUKOB, K IJ1I00aTbHBIM
AKOJIOTUYECKUM MPOOJIeMaM U MyTsIM UX PEIICHUS.

Konx
11K, YMmenusn 3HaHus
OK JIP
IIK | npumeHsThH OCHOBHBIC | OCHOBHBIC IMOHATHS U 3aKOHBI XUMUM;




1.1-1.6
K
2.1-2.5
K 3.1,
3.4
K 4.3,
4.4
OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
OK 09
OK 10

3aKOHBI XUMHH TSI
pelieHus 3aaa4d B 001acTu
npodeccuoHaIbHON
NEeSATETHHOCTH;
UCIOJIb30BAaTh  CBOMCTBA
OpPraHUYEeCKUX  BEIIECTB,
JTUCTIEPCHBIX u
KOJUTOMTHBIX CHUCTEM JIJIS
ONTUMHM3AITAN
TEXHOJOTUYECKOTO
npoiiecca;

ONKCHIBATH YPAaBHCHUSAMU
XUMHYCCKUX peaKiuii
IPOIIECChI, JISKAIIUE B
OCHOBE IIPOU3BOJICTBA
IIPOJIOBOJILCTBEHHBIX
IIPOJYKTOB;

NPOBOAUTH PACUEThI IO
XHMHYECKUM (hopmysiaM u
YPaBHCHHSIM PEaKITUH;

UCTIOJIh30BATh
1abopaTOpHYIO TOCYIy H
obopyioBaHUE;
BBIOUpATh METOA W XOJI
XUMHAYECKOTO aHanm3a,
noa0upaTh pPEakTUBBl U
anmaparypy;

IPOBOJIUTh KAaueCTBCHHBIC
peaKIuu Ha
HEOPTaHUYICCKHUE
BEIIECTBA u WOHBI,
OTJICTIbHBIC KJIACCHI
OpraHNYeCKUX
COCJMHECHUM;

BBITIOJTHSTh
KOJIMYECTBEHHBIE PACUYCThHI
cocTaBa  BEMIECTBA IO

pe3yJibTaTaM U3MEPEHNUN;
coOTI01aTh TIPaBUIIA
TEXHUKU 0€30MaCHOCTH
npu paboTe B XUMUYECKOMN
nabopaTtopuu

-TEOPETHYECKHE OCHOBBI OPTaHUYECKOM,
bu3nYeCcKo, KOJIIOUTHON XUMUH;
-IOHSATHE XUMHUYECKOW KUHETUKH U
KaTaimsa,

-KJTACCH(PUKAIUIO XUMHYECKUX PEaKIIUi
Y 3aKOHOMEPHOCTH UX MPOTEKAHHUS;

-00paTtumble U HeoOpaTUMbIe
XUMHYECKUE  pPEaKIUH, XUMHUYECKOE
paBHOBECHE, CMELIEHUE XHMHYECKOTO

paBHOBECHSI TIOJ IEHCTBUEM Pa3TMYHBIX
(bakTopoB;

- OKHCIIUTEJIIBHO-BOCCTAaHOBUTEIbHBIC
peaxium, peakiiuu HOHHOTO OOMEHa;
THIPOJIN3 COJICH, JMCCOIIMAIIIO
AIIEKTPOJIUTOB B BOJHBIX pPAacTBOPAX,

NOHSATHE O CWIBHBIX U  CJHa0BIX
3JIEKTPOJIUTAX;
-TEIIOBOM s dexr XUMHUYECKHUX

peaKkunii, TEePMOXUMHUYECKUE YPABHECHUS,
-XapaKTEPUCTUKU PA3JTUYHBIX KJIACCOB
OpPraHUYEeCKUX BEIIECTB, BXOISAIIUX B
COCTaB CBHIPbSI M TOTOBOM MHIIEBOMN

MPOAYKIIUH;
-CBOMCTBAa PACTBOPOB U KOJUIOMIHBIX
CHCTEM BBICOKOMOJIEKYJISIPHBIX
COCJIMHCHUM;

-JIACTIEPCHBIC M KOJUIOMJIHBIC CHCTEMBI
MUIICBBIX TPOIYKTOB;

-poJib u XapaKTePUCTUKHU
MIOBEPXHOCTHBIX SIBJICHUH B IPHPOJTHBIX
U TEXHOJIOTMYECKHX MPOIIECCax;

-OCHOBBI aHAJTMTUYECKON XUMUH;
-OCHOBHBIC ~ METOJIBl  KJIACCHYECKOTO
KOJINYECTBEHHOTO u bu3uKo-
XUMHYECKOT0 aHaJIu3a;

-Ha3HAYCHHUE W TIPaBHJIA HCIIOJIb30BaHUS

71a00paTOPHOTO o0opynoBaHUs u
anmapaTypbl;
-METOAl W TEXHUKY BBITIOJHEHUS

XUMUYECKUX aHAIU30B;
-pueMbl  Oe30MmacHoOn
XUMUYECKOM J1abopaTopun

paboTel B

JINYHOCTHBIE Pe3yJbTaThI
peaju3anuu MPporpaMMbl BOCIIMTAHUSA
(Oeckpunmopuwt)

Kon
JUYHOCTHBIX
pe3yJbTaToOB
peanu3zanumn
NMPOrpaMMbI




BOCIIUTAaHUA

OcoszHaronuit ce0s rpakJIaHUHOM M 3alIUTHUKOM BEIUKOU
CTpaHbl

JIP 1

IIposssrommi AKTUBHYIO IrPaXK1aHCKYIO ITO3ULINIO,
JNEMOHCTPUPYIOLUN PUBEPKEHHOCTh IPUHIMIIAM YECTHOCTH,
MOPSAOYHOCTH, OTKPBITOCTH, DJKOHOMHMYECKU AKTUBHBIA U
Y4aCTBYIOLIMA B  CTYJEHYECKOM U  TEPPUTOPUAIBLHOM
CaMOYIIpaBJICHUH, B TOM qucie Ha  YyCJIOBUSAX
n0OpOBOIBYECTBA, MPOJYKTHUBHO B3aUMOACHCTBYIOIIHUM U
YYaCTBYIOIIUHU B E€ATEIbHOCTH OOIIECTBEHHBIX OpraHu3aluii

JIP 2

Cobumonaromuii HOpMbI MPABONOPSIIKA, CIEAYIOMIMHN Haeanam
rpaXKJIaHCKOTo o01IecTBa, obecrneueHrs 0€30MacHOCTH, MPaB U
cBoOon TpaxnaaHn Poccuu. JlosmbHBIM K yCTaHOBKaM U
OPOSIBJICHUSAM TpeACTaBUTENed CYyOKYIbTYp, OTIMYAIOMMNN UX
OT Ipynn C JACCTPYKTUBHBIM U JI€BUAHTHBIM I10BEJCHUEM.
JIEMOHCTPUPYIOLIUA ~ HENPUATHE U IPEAYIPEKAAOLIUN
COLMAJIBHO OITACHOE MTOBEJICHNE OKPYKAIOIINX

JIP 3

[IposBnsitonMii ¥ JAEMOHCTPUPYIOIIUNA YBa)X€HUE K JIIOJSM
TpyJda, OCO3HAIOIIMKA  I[IEHHOCTh COOCTBEHHOIO  TpYyJa.
Crpemsinuiicss K GOPMUPOBAHUIO B CETEBOW Cpe/ie TMYHOCTHO
1 po(heCcCUOHATBLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO clieia»

JIP 4

JleMOHCTpUPYIOIIMI MPUBEPKEHHOCTh K POJHOM KYIBTYpE,
UCTOPUYECKOIN MaMsTH Ha OCHOBE JIt0OBH K Poaune, porHOMY
HapoJy, MaJION POJIMHE, IPUHATHUIO TPATUIIMOHHBIX [IEHHOCTEH
MHOTOHAIIMOHAJIBHOTO HapoJa Poccuu

JIP S

[IposBisiromnid yBaXKEHUE K JIIOASM CTApIIEro MOKOJCHUS U
FOTOBHOCTh K YYacTUIO B COLUMAIBbHOW TMOAAEPKKE H
BOJIOHTEPCKUX JIBUKEHUAX

JIP 6

Oco3Haroumii TPUOPUTETHYIO LIEHHOCTh JIMYHOCTU YEJIOBEKA;
yBOXKAIOMIMH COOCTBEHHYI0 UM YYXXYIO YHUKQJIbHOCTH B
pa3sIUYHBIX CHUTyalusix, BO Bcex (¢GopMax © BHIAX
NEATENBbHOCTH.

JIP 7

[IposBnsromMid ¥ JEMOHCTPUPYIOLIUM  YBaXEHUE K
MNPEACTABUTEIISIM PA3JIUYHBbIX 3THOKYJIBTYPHBIX, COLMATIBHBIX,
KOH(ECCHOHANBHBIX W WHBIX Trpyni. ConmpuyacTHBIM K
COXPaHCHUIO, NPEYMHOXECHUIO WM TPAHCIAIUHA KYJIbTYPHBIX
TpaJIUIMi U LEHHOCTEHM MHOTOHAIMOHAIBHOTO POCCHUUCKOTO
rocyJapcTBa

JIP 8

Cobmroaromuii 1 mponaraHAUPYOIIKMI MpaBuiia 310pOBOTO U
O0e3omacHoro o0pasza KH3HU, CIOPTA; MPEAYIMPEKITAOIIHIMA
Tu00 TPEOJI0NEBAIOIINI 3aBUCUMOCTUA OT ajKoroJis, Tadaka,
MCUXOAKTUBHBIX BEUIECTB, a3apTHBIX UTP U T.J. COXpaHSIOMIHIA
MICUXOJIOTUYECKYI0 YCTOMUUBOCTh B CUTYaTUBHO CIIOMKHBIX WU
CTPEMUTEIbHO MEHSIIOUIUXCSI CUTYaLIUSIX

JIP 9

3a00TANMIACS O 3aIUTE OKPYKAIOIIEH cpelibl, COOCTBEHHOH U
qy>K0i 0€30MacHOCTH, B TOM YKCIie HUPPOBOI

JIP 10

[IposBisirolnid ~ yBaXKEHHE K OCTETUYECKUM LEHHOCTSM,

JIP 11




00J1a1al011I1 OCHOBAMM ICTETHUYECKOM KYJIbTYpPBI

IIprHuMaromuii ceMelHble LIEHHOCTU, T'OTOBBIM K CO31aHUIO
CEMbHU U BOCIMTAHUIO ACTEH; NEMOHCTPUPYIOLIUN HENpUATHE
HAaCWIUA B CEMbE, YXOJa OT POIUTEILCKOW OTBETCTBEHHOCTH,
OTKa3a OT OTHOUIEHUI CO CBOMMHM JE€TbMH U UX (PMHAHCOBOTO

COJICpKAHUS

JIP 12

1.4. OGocHOBaHME NPUMEHEHHS TEXHOJIOTHI TUCTAHIUOHHOTO U 3JIEKTPOHHOTO
o0yueHus AJIs ONPEAEIICHHBIX 2JIEMEHTOB COJIEpPKaHUsl 0011e00pa30BaATEIbHBIX

JTUCIIATUINH

B npouecce npenonasanus EH BO3MO0XKHO HCIIONB30BaHUE CIIEAYIOIIUX
MH(GOPMAIIMOHHBIX TEXHOJIOT Uil

Iu¢pposbie IIpumeHenue  nU@POBBLIX  HHCTPYMEHTOB  JISA
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1.5. PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHE IPOIPaMMBbI
y4eOHOro npeaMmera:

MaKcUMallbHasl yueOHasi Harpy3ka — 228 yacoB, B TOM 4HCIIE:
oOsi3aTenbHas ayIUTOpHAs yueOHast Harpy3ka -159 yacos,;
MPAKTUYECKUE 3aHATHUS -76 4acoB;

caMocTosiTeIbHas padoTa - 60uacos.

2. CTPYKTYPA U COAEPKAHUE
YUYEBHOI'O ITPEIMETA

2.1. O6BEM yueOHOrOo MpeaAMeTa U BUIbI yueOHOM paboThl

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOUN JUCIUTLIAHBI
2.1. O0bem yueOHOM JUCHUIJIMHBI M BBl Y4e0HO# padoTsbl

Bup yyeOHol padoThI O6bem yacoB
CymmapHasi yueOHasi HArpy3Ka BO B3aMMOJAEHCTBUM C 228
npenogaBareieM

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI 159

B TOM YHUCJIC.

TEOPETHYECKOE 00yUeHre 76

JTa00paTopHBIC 3aHATHS (SCITH TPETYCMOTPEHO) -

MpPaKTUYECKUE 3aHATHS (€CIIU MPETYCMOTPEHO) 76
CamocrosiTenbHas paboTa 60
Koncynpranuu 16

IIpome:xyTouHast aTTecTalUsl IK3aMeH




2.2. TemaTnyeckuii JIAH U cOJlep:KaHMe YU4eOHOM M CUMIIIMHBI « XHMHUSD)

2.2. TemaTnueckuii IUIaH M co/iep:KaHMe Y4eOHOH TUCHUIINHBI

HanmeHnoBanue pa3aesioB u Coaep:kaHue y4e0HOTro MaTepuajia u GopMbl OPraHUu3anMH AesITeIbHOCTH O0Bem OcBauBaemble
TeM o0yJaromuxcs yacoB 3JIeMEHTBI
KOMIIEeTeHI M
1 2 3 4
Pazjnen 1. OcHOBHBbIE NOHATHS ¥ 3aKOHbI XUMHHU 228
Tema 1.1 Conepxxanue yueOHOro Marepuaja 4 OK 1-3,5,7,
MO“eKyﬂﬂp}fOK"HeT"quKaﬂ ArperatHoe cocTosiHHE BemecTBa. ['a3000pazHoe (mapooOpa3Hoe) COCTOSTHUE BEIIECTRA. 2 9,10
TEOpHsl TPEX arperaTHpIX JKunkoe arperatHoe coctosiHue. TBEpa0e arperaTHOE COCTOSTHUE
COCTOSIHUI BellecTBa
CamocrosiTesibHast padoTa 00y4arOLIUXCS. 2
CocTaBiieHHE KOHCIIEKTa:
1. KongeHcupoBaHHOE COCTOSTHUE BEIIECTBA.
2. O6pazoBaHue U pa3pylICHUE KPUCTAIITIOB.
3. Posib BOJIBI B )KMBBIX OpraHn3Max.
Tema 1.2. Copep:xaHue y4e0HOro MmaTepuaJja 10 JIP10 OK 1-3,
OcCHOBBI XMMHYECKOM 1.OcHOBHBIE IOHATHS TEPMOTUHAMUKH. [1epBBIii 3aKOH TEPMOIMHAMUKH. 2 57,910
TEPMOJAMHAMMKH U DHTaNbIUS.
TEPMOXUMMHU 2. TemoBoit >PheKT XUMUIECKUX pPEaKIMii, TePMOXUMHUYECKUE ypaBHEHUs. BTopoii 3akoH 2
TEPMOIUHAMUKHU. DHTPOIIHSI.
Kouncyabranus 1. 3aKoHbI TEPMOAUHAMHUKH. 2
TemaTuka NPaAKTHYECKHUX 3aHATHH U JIa00OPATOPHBIX PadoT JIP10 OK 1-5,
IIpakTtuyeckoe 3ansTtHe.Nel O3HakOMJIEHHE C 3aKOHOMEPHOCTAMHM  MPOTEKAHUS 2 7,9, 10
XMUMHUYECKUX MPOIECCOB.
CamocrosiTesibHast padoTa 00y4arOIIMXCS. 2
NnnuBuayanbHble 3a0aHNS:
[Tonb3ysck TabmUIaMU TEPMOJAMHAMUYECKUX BEITUYMH, PACCUUTHIBATH TETUIOBBIE A((DEKTHI
peaxIuii Mpy CTaHIAPTHBIX YCIOBUSIX.
Tema 1.3. Coaepikanue y4eOHOro MaTepuajia 8 OK 1-3, 5, 7,




Xumuyeckass KHHETHKA U 1.Ilpenmer xumuueckoid KuHeTHKH. Kraccudukanmuss XUMHYECKHX — peakiuid | 2 9,10
KaTaJIu3 3aKOHOMEPHOCTH MX IIPOTEKAHUSI.
2.Cxopocth xumuueckux peakuuil. Karamus. ['oMoreHHble M Te€TE€pOreHHbIE peakluu 2
Bnusiaue (hakTopoB Ha CKOPOCTH PEAKIIHH.
3.00patuMble U HEOOpaTUMble XUMUYECKHE PEAKIIUNH, XUMUYECKOE PaBHOBECUE, CMEILIEHNE 2
XMMHYECKOTO PAaBHOBECHS MO ICHCTBHEM Pa3IMUHBIX (PaKTOPOB.
CamocrosiTesibHast paboTa 00y4aIOIIMXCS. 2
NuauBunyanbHbIE 3aaHUSA:
CocraBieHne BBIpRKEHUN KOHCTAaHT paBHOBECUS Ui pa3luyHbIX cucteM. OrmnpeneneHue
CMEIIEHHUsS XMMHYECKOrO paBHOBECHUS NpU HU3MEHEHUU TEMIIepaTypbl, JaBJEHUS,
KOHLIEHTPALIMK UCXOJHBIX BEIIECTB.
Tema 1.4. Conep:xaHue y4eOHOro Marepuaja 46 JIP10 OK 1-3,
da3oBble paBHOBeECHS. 1.PacTBopsl. O011as xapakTepucTHKa pacTBOPOB. MexaHu3M pacTBOPEHUSL. 2 57,910
CaolicTBa pacTBOpPOB PactBoprMocCTh razoB. PacTBOpHMMOCTB )KHIKOCTEH. PacTBOPHUMOCTH TBEP/IBIX BEIIECTB.
2. lucpdy3us m ocmoc B pactBopax. [IpakTndeckoe 3HaUeHHE OCMOCa. 3amep3aHue u 2
KHUIIEHUE PacTBOPOB.
3. CBoiicTBa pacTBOPOB 3JIEKTPOJUTOB. Te€Opus 3MEKTPOTUTUUECCKON JUCCOIIUALINH. 2
Peakiiun nonHoro ooMeHa. [ToHsaTHE O CUIIBHBIX U CIIA0BIX 2IEKTPOJINTAX.
I'uaponus coneir. MonHoe mpousBeneHue Boibl. Bogopoauerit mokasarens. bydepHbie
pacTBOPHI.
Kouncyabranus 2.Pemienue 3a1a4 no reme: Pacteopsbl. 2
TemaTnka NpakKTUYeCKHUX 3aHATHH U J1a00PATOPHBIX padoT 28
IlpakTuyeckasi padoraNe2. CpoiicTBa pa30aBIeHHBIX PACTBOPOB HEIJIEKTPOJIUTOB. 2 OK 1-5,7, 9,
IIpakTnyeckas padboraNe3. CoiicTBa paCTBOPOB JICKTPOJIUTOB. 2 10
CamocrosiTesbHast padoTa o0y4yarommxcsi. CocTaBIeHHE KOHCIIEKTA! 2
1. Knaccel HeopraHM4ecKuX BEIIEeCTB
IIpakTuyeckas paéoraNe4 PacTBOPUMOCTb KUIKUX M TBEP/BIX BEILIECTB. 2
CamocrosiTesibHast padoTa 00y4aIOIIMXCS.
Cocrapnenue koHcnekta. Conu (HopMasbHble, CpeIHUE, KHCIIble, OCHOBHBIE). 2
IIpakTuueckas padoraNeS. IIpuembl Ge3zomacHON pabOTHl B XMMHUYECKOW J1aOOpaTOpuu. 2 OK 4,6
IIpakTuueckas padoraNe6. Ha3znaueHue W mpaBuUia HUCHOJB30BAHUSA JaOOPATOPHOTO 2
00OpyJIOBaHHUS U aIMapaTypshl.
IIpakTnueckas padoraNeNe7 Meroapl U TEXHHKA BBINOJIHEHUS XUMHYECKUX aHAJIN30B. 2
IIpakTnueckas padoraNe8 KauectBenHble peakuyuu Ha katTnoHsl: Na+, NH4+, K+, 2
IpakTuueckass padoraNe9 KauecTBenHble peakiuu Ha Katuonsl Ca2+, Ba? 2




IIpakTuuyeckoe padoraNel() KauecTBeHHbIe peakiiui Ha KaTHOHBI:Fe2+, Fe3+, 2
IMpakTuyeckoe padoraNell KauecTBeHHbIe peakiu Ha KaTioHbl Ph2+, Cu2+ 2
MpakTuyeckas padoraNel2 KauectBennbie peakiuu Ha anuoHbl: Cl—, SO42—, CO32-. 2
CamocrosiTesibHast padoTa 00y4arOIIMXCH.
CocraBienue koHcnekTa: MloHHbIe ypaBHEHUs peakiuil 2
[MpakTuueckas padoraNel3 ['maponns conelt B XUMHUYECKOM aHAIHU3E. 2
CamocrosiTesibHast paboTa 00y4aIOIIMXCS.
CocraBnenue koHcnekTta: OOmiee nmouHstue o ruaponuse. OOpaTUMbINA THAPOJIN3 COJIEH,
THIPOJNA3 TO KaTHOHY W THIPOJU3 IO aHWOHY. VI3MEHeHWe HEeWTpaTbHOCTH CpelIbl B 2
pacTBOpax rUAPOIUIYIOMINXCS COJICH.
IIpakTtuyeckass padoraNel4-15. HccnenoBanwe W uaeHTUPHUKAIUS HEU3BECTHOTO 4
BemecTBa. BpiOop MeToma W XoJa XMMHYECKOTO aHAIHW3a, PEaKTHBOB, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIUM.
CamocrosiTesibHas padoTa 00y4YaroLuxcs.
CocraBnenne KoHCreKkTa: OJHOKOMIIOHEHTHBIE CHCTEMBI, TByXKOMITOHEHTHBIE CHCTEMBI U 2
TPEXKOMIIOHEHTHBIE CUCTEMBI.
Tema 1.5. IloBepxHocTHble | Comep:kaHue y4eOHOT0 MaTepuajia 6 OK 1-3,5,7,9,
sIBJICHUS. A1COpOIHsA 1.06mue croiicTBa morpaHnnyHbIX ciIo¢B. [ToHaTrs 06 amcopbuuu. AncopOius Ha 2 10
MOBEPXHOCTU PACcTBOP — ra3. AicopOIus Ta30B U paCTBOPEHHBIX BELIECTB TBEPIBIMU
aacopOentamu. [IpakTuueckoe 3HaueHue ajgcopoumu. Posb n XxapakTepucTuku
MOBEPXHOCTHBIX SIBJICHUH B MPUPOJIHBIX U TEXHOJOTHUECKUX MPOIIECCaX.
TemaTuka NPAKTHYECKHUX 3aHATHH U JIA00OPATOPHBIX PadoT
IIpakTnueckas padoraNel6. AncopOuus yKCyCHON KUCIOTHI aKTHBUPOBAHHBIM YTIIEM 2 OK 4,6
(mocTpoeHue U30TEPMBI aJICOPOLINHN).
CamocrosiTesibHast padoTa 00y4aIOIIMXCS. 18 2
Cocrapnenue pegepara no reme «CMauuBaHue).
Tema 1.6. [IucnepcHsbie n Coaepikanue y4eOHOr0 MaTepuajia 14 OK 1-3,5,7,9,
KOJIJIOMIHbIE CHCTEMBbI 1.lucnepcusle cucremsl. Kiaccudukanus aucnepcHbelx cucteMm. KostongHble cuCTEMbI 2 10
(30mm). OnTuyeckue CBOMCTBA KOJIOUIHBIX PACTBOPOB.
CamocrosiTesbHast padoTa 00y4arOMIMXCs. 2
CocraBnenue koHcrekTa: CTpoeHHe JBOWHOIO AIIEKTPUYECKOTO CIIOSL.
2.MouekyasipHO-KMHETHYEeCKHE CBOMCTBA KOJJIOWAHBIX PACTBOPOB. DJIEKTPOKUHETHUECKHUE 2

SIBJICHHA.




CamocrosiTesbHast paboTa 00y4aromMXxcs.

CocraBieHue KOHCeKTa: ArperaTuBHasl yCTOM4YHUBOCTh

3.DNEKTPOKMHETUYECKUN TTOTCHIIMAN. Y CTOHYMBOCTh M KOATYJISAIUS KOJUIOMTHBIX CHCTEM.
JlucniepcHble U KOJUIOUJIHBIE CHUCTEMbI TUIIEBBIX NIPOTYKTOB

N

TemaTnka NpakKTUYECKHUX 3aHATHH U J1a00PATOPHBIX padoT

IIpakTnueckas padoraNel7. Koarymsauust xosmounnelx cuctem. OmnpezneneHue nopora
KOaryJIsiLUU.

CamocrosiTesibHast paboTa 00y4arOUIMXCs.

CocraBnenue koHcmekTa: IIpakTuueckoe TNpUMEHEHHME KOAaryasluud B  IHIIEBOU
MIPOMBIIIIJIEHHOCTH.

OK 4, 6

Tema 1.7
MukporereporeHHbie
CHCTEMBI

Conepxxanue yueOHOro Marepuaja

oo

1.MuxkporereporeHnsie cucteMbl.  OOmas xapakTepucTHka cycrneH3uu. Ilomydenwue,
IIPUMEHEHHE CYyCIIeH3ul.  OMmynbcud. llosydenuwe smynbcuii-reneil. Tum 3MynbCcHil.
YCTOWYMBOCTE AMYNIbCHH. OMyJIbratopbl W crabunusatopsl. Kiaccudukamuss meH B
MUIIEBOM MPOMBIIIJIEHHOCTH.

2.JlepcneKTUBBI HCIMOJIB30BaHUS IMEHOOOPAa3HBIX MAacC B TMHIIEBON MPOMBIIIIEHHOCTH.
A5p030Ji4, TyMaH, MbUIb, CMOT. JJEKTPUUYECKHE M ONTHUYECKHE CBOMCTBA a’3po30Jed B
pasznnuHbIX cpenax. [lnmesbie aspo3onu.

3.Ilopomiku, CHOCOOHOCTP MX K TEUCHHIO W pachbUIeHUIo, (uynmusarus (mepexos B
COCTOSIHHE, TIOJI0OHOE KUIKOMY) U TpaHyJIupOBaHUE.

N

OK 1-3,5,7,9,
10

CamocrosiTesibHasi paboTa 00yyarommxcs.
CocraBiieHHEe KOHCIIEKTa:
1. ITpaktuueckoe npumenenue ['JIC B numieBoi MpOMBIIIIIEHHOCTH.

Pa3nesn.2 Teopernyeckue 0CHOBBI OPraHM4YeCcKO XUMUM

102

Tema 2.1.
Crtpoenue, cBOMCTBA
OPraHuYecKUuX COeINHEeHUI.

Conepxanue yueOHOro Marepuasia

10

1.Ilpenmer opranndeckoit xumun. CBoeoOpa3ue OpraHndeckux CoOeIMHEeHUN. 3HaueHue
OpPraHMYECKON XMMUU U €€ POJIb B MOJIOUHOM IIPOMBIIIIEHHOCTU. JJIEMEHTHBIN COCTaB,
CTPOEHUE U UCTOYHUKH OPraHUYECKUX COCIUHECHUM.

CamocrosiTesibHast padoTa 00y4aIOIIMXCS.

[ToBTOpEHuE u cocraBieHne KoHCekTa: CTpOoeHHE aTOMa, BaJICHTHOCTb, TOHATHE O
TUOpUAM3AIIH.

2.Teopus xummnueckoro ctpoeHust A.M. byrneposa u e€ 3HaueHue. CoBpeMeHHbIE
JIEKTPOHHBIE IPEJCTABJIEHNS O CTPOCHNUN OPTraHMYECKUX COEAMHEHNN U XapaKTepe UX
IIpEeBpaLICHUN.

3.Tumnsl peaxiuii B opranndeckoit xumuu. Knaccudukanus opraHn4eckux coeTMHEHUH.
XapakTepUCTUKA PA3IMYHBIX KIACCOB OPraHUYECKUX BEIIECTB, BXOSLINX B

OK 1-3,5,7,9,
10




COCTaB ChIpbs U TOTOBOW IPOAYKIIUU
CamocrosiTesibHast paboTa 00y4aOIIMXCS.

IloBTOpEHue u cocraBieHne koHcnekTa: [IoOHATHS 0 TUIAX XUMUYECKUX CBS3EH. 2
Tema 2.2. Conepxxanue yueOHOro Marepuaja 10 OK 1-3,5,7, 9,
Yraesoaopoasl. 1.Knaccudukarus yrneBomopooB. 'omonoruueckue psinpl, o0mue popmynsl. CtpoeHHe 2 10
(SP3 —, SP2 —, SP — rubpuau3zanus). CTpykTypHas ¥ IpOCTPAHCTBEHHAs! U30MEPUSI.
Howmenknarypa. [Ipupoansie uctounuku. CriocoObl OJTy4eHHUS.
2.Ou3nyecKue CBOMCTBA. XUMUYECKHE CBOMCTBA: PEaKIIUU 3aMEIICHUS, IIPUCOCTUHEHHS,
peaKkuyu pas3siokeHus, OKuciaeHus. Mexannsmel peakuuii. IIpaktudyeckoe 3HaueHue 2
yIJI€BOI0POJIOB
TemaTuka NpakTHYECKUX 3aHATHI U J1a0OPATOPHBIX padoT 4 JIP.10 OK 4, 6
IpakTnyeckas padora Nel8-19. CpolicTBa npenenbHBIX U HEMPEACTHHBIX 4
yTJI€BOI0POJIOB
CamocrosiTesibHast padoTa 00y4arOLIUXCS. 2
NuauBunyanbHbIE 3aaHUSA:
CriocoObl MosTydeHus: U CBOMCTBA yrieBo0pooB. CxeMbl MpeBpalieHHil.
Tema 2.3. ConeprxaHue y4eOHOro Marepuaja 6 OK 1-3,5,7,9,
Oxkcucoequnenus (cmuptbl, | 1.['oMonorudeckuid psij npeneabHbIX 0JJHOATOMHBIX CITUPTOB (aJIKaHOJbI). 3omepust u 2 10
(penobl) HOMEHKJIaTypa. Dusndeckue cBoiicTBa. [lomydeHne U XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJTHOAQTOMHBIX CIUPTOB. MHOTOATOMHBIE CIUPTHL. DEHOT U ero cBoicTBa. [Ipumenenune
(dhenona.
KoncyabTanus 3. AJikaHbl 2
CamocrosiTesibHasi paboTa 00y4arommxcs. 2
WNupuBuayanssele 3aganus: CriocoObl NOTy4eHHs U CBOMCTBA OKCUCOETMHEHUH.
Tema 2.4. Conepxanue yueOHOro Marepuasa 8 OK 1-3,5,7,9,
OxcocoennHenus. I'omonoruueckue psiibl MpeAeTbHBIX allbJETUIOB U KETOHOB. M3oMepus u 2 10
(ajabaeruabl 1 KETOHBI) HoMeHkatypa. dusnueckue cBoiicTa. [lonydyeHrne u XuMuyecKue CBOMCTBA
KapOOHMJIBHBIX coeuHeHu. [IpuMeHeHre KapOOHMIIbHBIX COEIMHEHHH.
TemaTnKa NPaKTHYECKUX 3aHATHH H J1a00PATOPHBIX padoT 4
IIpakTuueckas pa6oraNe20-21. CpaBHEHUS CBOICTB OKCH- U OKCOCOEIMHEHHNH. Pemenue 4 JIP10 OK 4, 6
SKCIEPUMEHTAJIbHBIX 3a/a4.
CamocrosiTesibHast padoTa 00y4aIOIIMXCS. 2
WHuBuayaibHbIE 3a0aHAS:
Cnioco6bl mostyyeHHsl, CBOMCTBA OKCOCOEIMHEHHH.
Tema 2.5. Oprannyeckue Coaepikanue yueOHOro MaTepuajia 8 JIP 10 OK 1-3,




KHCJIOThI I'omonorrueckuii psii IpeaeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. M3oMepus u 2 57,9 10

HOMeHKIarypa. [loryueHne u XuMu4eckue CBOMCTBA KapOOHOBBIX KHCIIOT.

CamocrosiTesibHast paboTa 00y4aromMXxcst

CocraBnenue koHcnekTa: CojiepskaHue KUCIOT B OCHOBHBIX BU/AX ChIPbsl, FOTOBBIX

IPOJYKTax, poJib B uTaHuM. [IpMeHeHre OpraHMuecKuX KUCIOT B MUILEBBIX

IIPOU3BOJICTBAX

TemaTuka NpPaKTHYeCKUX 3aHATHH H J1a00PATOPHBIX padoT 4
IpakTuueckas padoraNe22-23. MzyueHue cBoiicTB KapOOHOBBIX KHCIOT. Perienne 4 OK 4, 6
9KCIEPUMEHTAJIbHBIX 33/1a4.

CamocrosiTesibHast paboTa 00y4yaromMXxcst 2
NuauBunyanbHbIE 3aaHUSA:

CrocoOsI MoTy4eHus, CBOMCTBA KHUCIIOT.

CxeMbl IpeBpaIieHui. 40

Tema 2.6. JIunuabt Conep:xanue yueOHOro Marepuasa 6 OK 1-3,5,7, 9,
1.CnoxHble 3¢upbl OpraHMYeCcKUX KUCIOT, UX CTPOCHHE, HOMEHKIIATypa, U30MEepHsl. 2 10
PacnipocTpanenue B mpupoe u crocoOsl mosrydenusi. Duzndeckue u XUMUYECKUE
cBoiictBa. [Ipumenenune. Jlunmapl. Onpenenenue, knaccudukamnus, GyHKuun. Kupsl.

Crpoenue. [ muniepuaHbINA U )KUPHOKUCIOTHBIN COCTaB, (PU3NICCKUE U XUMUICCKUE

cBoiicTBa. [Iporieccel, mpoucxosine Mpu XpaHEHUH U IepepadoTKe KUPOB.

Kouncyabranust 4. KapooHOBBbIE KHCJI0TBHI 2
CamocrosiTesqibHasi padoTa 00y4arOIMXxcs 2
CocraBiieHHE KOHCIIEKTa!

1. ITpupoiHbIE KUPBI U BOCKH.

2. Cosii kKapOOHOBBIX KUCIOT. Mbla.

WNHnuBunyanbHble 3a1aHUS:

CxeMbl IpeBpalllCHHI.

Tema 2.7. YrieBoasbl Copepxanue yueOHOro Marepuaja 16 OK 1-3,5,7,9,
1.Knaccuduxkarus, 3Hauenue yriierooB. MoHocaxapuasl. Knaccudukanus, crpoenue, 2 10
uzomepust. CriocoOsl nomyueHusi. Gu3nveckre U XMMHUecKre cBoiicTBa. bpokenue kak
XUMHUKO-(epMEHTAaTUBHBIN MPOLIECC, BUIBI OPOKEHHUS, POJIb MPOLIECCOB OPOKEHUS B
IUIIEBBIX IPOU3BOJICTBAX.
2]JIncaxapuasl. Ctpoenune. dusnueckre CBONCTBA, XMMUUECKUE CBOMCTBA 2
3.Ilomucaxapuasl. Kpaxman, coctaB, CTpO€HHE, CBOMCTBA. 2
4. VI3smeHenust, MPOUCXOJAIINE C YIIIEBOJAMU NIPU XPAHEHUH U TEXHOJIOTMUECKON
obpaboTke. 2
Koncyabranusas. Cinoxublie 3¢pupsl. JKupbi 2




TemaTHka NMPAKTUICCKUX 3aHSATHI 1 naﬁopaTopmﬂx pa60T

IpakTuueckas padoraNe24-25. CpoiicTBa yrieBoJoB. PenieHne skcriepruMeHTaIbHBIX 4 OK 4, 6

3a/1a4

CamocrosiTesibHast padoT 00y4arouXxcst 2

CocraBiieHHE KOHCIEKTa:

OTtzenpHBIE IPEACTAaBUTENN MOHOCAXapUI0B: I€KCO3bI, IEHTO3bl UX CBOMCTBA, IPUMEHEHHE

HOJIy4YEHUE B IPOMBILUIEHHOCTH.

NuauBunyanbHbIE 3aaHUSA:

Cxembl npeBpalieHHil.
Tema 2.8. besikoBbie Conepxxanue yueOHOro Marepuasa 18 OK 1-3,5,7, 9,
BelllecTBa 1.AMHHOKHCIIOTHI — OCHOBHBIE CTPYKTYpHBIE€ eqMHUIIBI Oenka. benku. Onpenenenue, 2 10

(yHKIMH, COCTaB, CTPYKTypa. XapaKTep CBA3EH, UX MPOUYHOCTb, (DAaKTOPHI, BIUSIIONINE HA

ux HapyuieHue. CBoiicTBa 0eJKOB (PacTBOPUMOCTh, aM(POTEPHOCTh, U30IEKTPUIECKOE

COCTOSIHUE, JIEeHATypalLus, THAPOIIU3).

KouncyabTanus 6. YriaeBoasl. 2

2.Knaccudukanus 6enkoB: NpoTeuHsbl, npoteusl. [lumeBoe 3nauenne 6enkoB. [Iporeccs

IIPU XPaHEHUHU U TeXHOJIOTHYECKOI 00pabOTKe MUILEBOTO ChIPbS M IPOAYKTOB.

TexHonmornueckoe 3HaUeHHE OeKOB. MeTo bl aHaIM3a OCJIKOB B CHIPHE U MHUIIIEBBIX 2

IIPOIyKTaXx.

CamocrosiTesibHasi paboTa 00yyarommxcs. 2

Cocrapnenue koHcnekra: [loHsTue 0 AyOMIIBHBIX BelleCTBaX

TemaTuka NPAKTHYECKHUX 3aHATHH U JIa00OPATOPHBIX PadoT

IIpakTuyeckasi padoraNe26. CpoiicTBa OeIKOB 2 OK 4,6

CamocrosiTesibHasi paboTa 00yyarommxcs.

CocraBieHne KOHCIIEKTa: BiMsiHME Ha OKPYKaIOLYI0 Cpely OTXOJ0B ITUIIEBOU 2

IIPOMBIIITIEHHOCTH

IIpakTnueckas padoraNe27-29 [IpoBeaeHue pacu€ToB M0 XUMUYECKUM GopMyaaM U 6 OK 1-5,7,9,

YpaBHEHUSM peaKiuit 10
Tema 2.9. CpoiicTBa Coaepikanue y4eOHOro MaTepuajia 8 OK 1-3,5,7,9,
PacTBOpPOB M KOJLJIOMIHBIX OcHoBHble xapakTepucTuku pactBopoB BMC. fIBnenue Bs3koctu B pactBopax BMC. 2 10
CHCTEM SBnenue ceeropaccesHus u crnekTpsl nornowmenus BMC. 3apsaa wactuust BMC.
BBbICOKOMOJICKYJISIPHBIX Habyxanue u pactBopenne BMC. VYcroitunocTs pactBopoB BMC.
coeIMHEeHU I CamocrosiTesibHast padoTa 00y4aIOIIMXCS.

CocraBnenue koHcnekra: Oprannueckue u Heoprannueckrue BMC. Pons BMC B npupoze. 2

TemaTnKka NPaKTHYECKUX 3aHATHH H J1a0OPATOPHBIX padoT




IpakTuyeckas padoraNe3(. HaGyxaHnue pe3unsl B O€H3MHE 2 OK 4,6
CamocrosiTesibHast paboTa 00y4aOIIMXCS.
CocraBnenue koHcrekTa: MosekynspHblii Bec noaumepoB. 3HaueHust BMC B TexHuke 2
52
Tema 2.10. ®epMeHTHI Conepxxanue yueOHOro Marepuasa 4 OK 1-3,5,7, 9,
1.06mas xapakrepucTika, knaccudukanus pepmeHToB. CriennUIHOCTD JSUCTBUS U 2 10
nabunbHOCTH (hepMeHTOB. Bnusinue temneparypsl, pH cpelibl, IpUCYTCTBUS aKTUBATOPOB U
WHTUOUTOPOB.
CamocrosiTesibHast paboTa 00y4aOIIMXCS. 2
CocraBiieHHEe KOHCIEKTa:
1. Ilpupoanbie pepMeHTHI ¥ TPOMBILITIEHHBIE (epMEHTHBIE IpenapaThl. [IpuMenenue
(hepMEHTOB B MUIIIEBON TPOMBIIIIIEHHOCTH
Tema 2.11. BuramMuHbI Conep:xaHue y4eOHOro Marepuasa 5 OK 1-3,5,7,9,
1.Ponb BUTAMMHOB B MUTaHUHM, Kiaccuukanusi. BoropacTBopuMble BUTAMUHBI: BATAMHHBI 2 10
rpynnsl B, PP, C. )KupopacrBopumsie Butamussl: A, /I, E, K. Buramuaunzanus npoaykros
MUTAHHUA.
Kouncyabranust 7. DepMeHTHI 2
CamocrosiTesibHasi paboTa 00yyarommxcs. 1
CocraBieHne KOHCIIEKTa:
CopeprkaHye BUTAMHHOB B ITHIIEBOM ChIPb€, TOTOBBIX IPOAYKTaX, CYTOYHAsl IOTPEOHOCTb.
Tema 2.12. [IumeBbie ConeprxaHue y4eOHOro Marepuaja 7 OK 1-3,5,7,9,
A00aBKHU M NPSAHOCTH 1 BemectBa, yaydiiaroine BHEIIHUN BT TPOAYKTOB. BeniecTa, yinyuimaromue apomar u 2 10
BKYC ITPOJYKTOB. BelecTBa, peryaupyromue KOHCUCTEHIIUIO.
2.Bemiecta, CocOOCTBYIOIINE YBETUYEHUIO CPOKOB TOTHOCTH MUIIEBBIX TPOAYKTOB. 2
BemiectBa, yckopsitoliye u o0yieryaromye BeieHue TeXHOJIOTHYECKHUX IPOLIECCOB.
KoncyabTanus 8 . Buramunbl 2
CamocrosiTesibHast padoTa 00y4arOIIMXCS. 1
CocraBieHHE KOHCIIEKTa:
1. IlpumeHeHne NUIIEBBIX JOOABOK.
CuHeprusm NUIeBbIX J00aBOK.
Pa3nes 3. OcHOBBI aHAJIMTHYECKON XMMHH
Tema 3.1. Conepxanue yueOHOro Marepuasa 10 OK 1-3,5,7,9,
I'paBumeTpuyeckuii 1.OcHOBHBIE METO/IbI KITACCHYECKOTO KOJIMYECTBEHHOTO U (PU3UKO-XUMHUECKOTO aHAN3a. 2 10
(BecoBoii) MeTO aHAIM3A 2.CyniHocTh rpaBUMETPUYECKOI0 METOIA AHATIN3A U €T0 NMPAKTUYECKOE TPUMEHEHNE.
Hcnonp3oBaHue 1ab0paTopHOro 000PYA0BaHUS B KOJMUYECTBEHHOM aHAJIN3E 2




TemaTHka NMPaAKTUIECCKUX 3aHSATHIL 1 naﬁopaTopﬂmx pa60T

IIpakTnueckas padoraNe31. [IpoBeneHue pacu€ToB B rpaBUMETPUUECKOM aHAIIN3E 2 OK 1-5,7, 9,
10
IIpakTnyeckas padoraNe32. TexHuka padOThl Ha aHATMTUYECKUX BEcax 2 OK 4, 6
CamocrosiTesibHast paboTa 00y4yaroIMXCst 2
[TpoBenenue pacyéro 1o Gopmyrnam:
MaccoBoii 1011 XUMHUYECKOTO 3JIEMEHTA, BOJIbI, CyXUX KOMIIOHEHTOB B COCTaBE BEIIECTBA
Tema 3.2. Conep:xxanue yueOHOro Marepuasa 20 OK 1-3,5,7, 9,
Turpumerpuueckuii 1.CyImHOCTh TUTPUMETPUIECKOTO METO/IA aHAJIN3a U €r0 MPAKTUIECKOe IPUMEHEHHE. 2 10
(00bémHBIN) MeTO aHAAIM3a | XapaKTepPHCTHUKA METOa KHCIOTHO-OCHOBHOTO TUTPOBAHUS. IHIMKATOPHI M MPUHITUIT UX
BBIOODA.
2.XapaKTepuCcTUKa OKHUCIHTEIHHO-BOCCTAHOBUTEIHHOTO TUTPOBAHHS. XapaKTEPUCTHKA 2
KOMIUIEKCOHOMETPHYECKOTO TUTPOBAHHS
TemaTuka NpakTHYeCKUX 3aHATHI U J1a0OPATOPHBIX padoT 12
IIpakTuueckas padora. Ne32-33[IpuroroBieHre pacTBOPOB U YCTAHOBKA KOHIICHTPAIIUN 4 OK 4,6
OJIHOTO M3 HUX
IIpakTuyeckasi pa6ora Ne34-35. OKUCIUTEITHHO-BOCCTAHOBUTEIBHBIE PEAKITUH. 4
TutpoBanue pacTBopa 11aBeeBOI KUCIOTHI (MJIM OKcajlaTa HaATPHs) paCTBOPOM
nepMaHraHaTa kanus. M3ydeHue MeToa HOHHO-3JIEKTPOHHOTO OallaHca JJIsl COCTaBICHUS
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH.
IIpakTuyeckast pa6oralNe36. [IpoBeneHne pacyéroB B TATPUMETPUUECKOM aHATIM3E 2 OK 1-5,7, 9,
IpakTuyeckast pad6oraNe37-38. BeimosiHeHHE pacu€ToB 1Mo (hopmysIamM: MacChl UCXOTHOM 4 10
HABECKHU BEIIECTBA, MOJIIPHOM KOHIIEHTPALIUU YKBUBAJICHTA B PEAKIUAX HEUTpaTU3alluu U
U3MeHeHus 00bEMa pacTBOpa B MPOIECCE TUTPOBAHUS
CamocrosiTesibHast padoTa 00y4arommxcs. 2
1. CocTaBieHHe NOJHBIX U COKPAIIEHHBIX YPaBHEHUN peakinii HeHTpaan3aiim.
2. CocraBnenue koHcrnekra: [Ipumenenne ¢puznko-xumuueckux MetofoB anann3a B TXK.
Bcero 228

3.— HpOI[YKTI/IBHHﬁ (HHaHI/IpOBaHI/Ie H CaMOCTOATCIIBHOC BBITIOJIHCHHUEC ACATCIIbHOCTH, PCILICHUC Hp06J'IeMHBIX 38.,[[8.‘1)




3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI YUEBHOM
JTUCHUATIIUHBI

3.1. Jlnsg peanuzanuu mporpaMMbl yueOHOW AUCHUIIIMHBI JOJXKHBI OBITH
MIPEAYCMOTPEHBI CIAEAYIOUIUE CIIEIUAIBHBIE TOMEIICHUS:

Jlaboparopuu «XuMUH», OCHAIEHHOW B COOTBETCTBMU ¢ 1. 6.2.1.
IIpumepHoii mporpammel no cnenuanbHocTd 19.02.07 «TexHonorus mojioka U
MOJIOYHBIX IPOJIYKTOB.

3.2. UuopmanmoHHoe o0ecniedeHne peajau3auuu MporpaMmbl

Jlns  peanuzanuu mporpaMMbl  OMOJMOTEeUHBbIH (GOHA 00pa3oBaTEIbHOM
OpraHu3alyy JIOJKEH UMETh MeYaTHbIe /WU 3JEKTPOHHbIE 00pa3oBaTeNIbHbIE U
UH(POPMAIIMOHHBIE  PECYpPChl,  PEKOMEHIYEeMbIX  JJii  WCIOJb30BaHUSA B
o0pa3oBaTeIbHOM MPOIIECCE.

3.2.1. IleyaTHble U3TAHUS
1. Caenko, O.E. Xumus nis komiemkeit [Tekcr]: yueonuk / O.E. Caenko. Uzg.

5-¢, nom. u niepepad. — Pocros u//l: ®ennkce, 2014. — 282 c. (Cpeanee
npodeccuoHaabHOe 00pa3oBaHUe).

2. 2. Caenko, O.E. Ananutnyeckas xumus [ TeKCT]: yueOHUK IS CPETHUX
CIIelMaJIbHBIX yU4eOHBIX 3aBeieHul. — PocToB H/[]: ®enukc, 2014. — 287 c.

3. 3. Topbynuosa, C.B. ®uzndeckas u komwtonanas xumus [Tekcr] / D.A.
Mynnosposa, E.C. OpoGetiko, E.B. ®enopenko. — M.: «Anbda Uudpa-M»,
2013. - 407 c.

3.2.2. D1eKTPOHHbIE U3IAHUS:
1. http://school-collection.edu.ru/ eauHas KOJUISKIMS TUGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB
www.Krugosvet.ru/ yauBepcaibHas sHIKIoeus «Kpyrocser»/;
http://sciteclibrary.ru/ HaydaHo-TexHu4eckasoubaroTeKa/
www.auditorium.ru/ 6ubiaroreka HHCTHTYTa «OTKPBITOE 00IIECTBO»/
www.bellerbys.com-caiit yuureneit Onosioruu 1 XuMuu
http://www.alhimik.ru - mosie3Hbie coBeThI, 3 (HEKTHBIC OIBITHI,
XHUMHYECKHAE HOBOCTH
7. http://dnttm.ru/ — (on-line koudbepeHMK, TpeHUHTH, 00ydeHUsT (QHU3UKE U

ok own

XUMUH, OMOJIOTUH, IKOJIOTHH)

8. http://www.it-n.ru/ - cereBoe COOOIIECTBO yUHTEICH XUMUU

9. http://chemistry-chemists.com/ — «Xumus u Xumukn» - GopyM KypHaIa
(3KCIIEpUMEHTHI 110 XUMHUH, TPAKTUYCCKAs XUMUS, IPOOIEMbI HAYKU U
oOpa3oBaHus, COOPHHMKH 3a/1a4 JIUIS TOJATOTOBKHU K OJIMMITHAIAM I10



http://school-collection.edu.ru/
http://www.krugosvet.ru/
http://sciteciibrary.ru/%20научно-техническаябиблиотека/
http://www.auditorium.ru/
http://www.google.com/aclk?sa=l&ai=CCQgu5rk_TZ3WEMPiswbW2L046f3b3AH78dvUFOCxmqwDCAAQASDijKkXKAJQuYXBwwZghJXshdwdoAHRxP7wA8gBAakCm082kVSAuj6qBCFP0PQ-wLlRTNo1P7cHvUdqP9kbABkHWnoioabIB8YoZJo&sig=AGiWqtzPMSCP_w9Sl-E_AJob251dVLEU6Q&adurl=http://www.bellerbys.com/russian/study/index.aspx%3Fcid%3Dga_ru_generic
http://www.alhimik.ru/
http://dnttm.ru/
http://www.it-n.ru/Board.aspx?cat_no=7913&Tmpl=Themes&BoardId=142840
http://chemistry-chemists.com/forum/viewtopic.php?f=6&t=68
http://chemistry-chemists.com/forum/viewtopic.php?f=6&t=68&start=0&sid=8ff28a706493ecee4b6c5c19d67390d9
http://chemistry-chemists.com/forum/viewtopic.php?f=6&t=68&start=0&sid=8ff28a706493ecee4b6c5c19d67390d9

10.http:/www.astu.org/content/userimages/file/upr_1_2009/04.pdf

3.2.3. J/lonoJIHUTEIbHbIE HCTOYHUKM:

1. Ta6puensn O. C. Xumus, 10 knacc/ I'abpuensu O. C., Mackaes @. H.,
[Tonomape C. O /- M. J[poda 2012r. 303 ¢

2. Tabpuensu O. C. Xumus, 11 knace/ INabpuensu O. C., Mackaes @. H.,
[Tonomape C. O /- M. Jpoda 2012r. 303 ¢


http://www/

4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUSA YUEBHOM

JTUCHUATIIUHBI

Pe3yabTaThl 00y4eHUs

Kpurtepuu oueHku

DopMbI U METObI
OLICHKH

3HATb:

-OCHOBHBIC TTOHSATHUS U 3aKOHBI
XUMUH;

-T€OPETUYECKUE OCHOBBI
OpraHUYeCcKOM, PU3HUECKOH,
KOJIJIOUIHON XUMUM;
-IIOHATHE XUMHUYCCKOM
KHHETUKM U KaTajnu3a;
-KJ1acCU(PUKALUIO
XUMHUYECKUX PEAKIUH U
3aKOHOMEPHOCTHU UX
NPOTEKAHUS,

-o0paTUMBbIe U HEOOPATUMBIE
XUMUYECKHUE PEaKIIUU,
XUMHYECKOE paBHOBECHE,
CMEIIECHUE XUMHUYECKOT O
PaBHOBECHS O] IEHCTBUEM
pa3IUYHbIX (PaKTOPOB;

- OKMCJIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIHH,
peaKIuu HOHHOTO 0OMEHa;
-TUAPOJIN3 COJIEH,
JTACCOLHAINIO AJIEKTPOJIUTOB
B BOJHBIX PacTBOpaXx,
MTOHATHE O CUJIBHBIX U CIIA0BIX
BJIEKTPOJINTAX;

-TeII0BOM d(PpdekT
XUMHUYECKUX PEaKIUi;
TEPMOXUMHYECKHE PEAKIINH;
-XapaKTEPUCTUKHU Pa3TUUHBIX
KJIACCOB OPTaHUYECKUX
BEILIECTB,

BXOJISIIIAX B COCTAB ChIPHS

1 TOTOBOM IUIIEBOM
NPOYKIUH;

- CBOMCTBA PacTBOPOB U
KOJIIOUJITHBIX CUCTEM
BBICOKOMOJIEKYJISIPHBIX
COCJIMHCHUIA,

IlonHOTa OTBETOB,
TOYHOCTD
bopMyITUPOBOK, HE
MeHee 75% MpaBUIbHBIX
OTBETOB.

He menee 75%
NPaBUIBHBIX OTBETOB.
AXTyallbHOCTH TEMBI,
aJIeKBaTHOCTh
pE3yNbTATOB
TIOCTaBJICHHBIM IICIISIM,
MOJIHOTAa OTBETOB,
TOYHOCTB
bOpMyITHPOBOK,
a7IeKBaTHOCTh
IpUMEHEHUS
TEPMHUHOJIOTUU

Texyumuii KOHTPOJIb
NP NPOBEAeHNH:
-MIUCbMEHHOT0/yCTHOTO
ornpoca;
-TeCTUPOBAHUS;

-OLICHKA PE3YJIbTAaTOB
CaMOCTOATEIBHOMN
paboThI (HOKIAIOB,
pedeparos,
TEOPETUUECKOW YaCTH
MIPOEKTOB, YUEOHBIX
HCCJICIOBAHUM U T.JI.)

IIpomexkyTounas
arrecTanus

B (hopme 3K3amMeHa B
BUJIE:

-MMMCbMEHHBIX/ YCTHBIX
OTBETOB,
-TECTUPOBAHUS




-TMCTIEPCHBIC U KOJUTOUTHBIC
CUCTEMBI IHIIEBHIX
MIPOYKTOB;

-pOJIb U XapaKTePUCTUKH
MMOBEPXHOCTHBIX SIBJICHU B
MIPUPOTHBIX U
TEXHOJIOTUYECKUX MPOIIECCax;
-OCHOBBI AaHAJINTUYECKOU
XHMWH;

-OCHOBHBIC METOJIbI
KIJIACCHYECKOTO
KOJIMYECTBEHHOTO U (PH3UKO-
XUMHAYECKOTO aHaJHN3a;
-Ha3HA4YCHHE U MIpaBUjIa
UCIIOJIb30BaHHMSI
1a60paTOPHOTO
0o00opy1I0BaHUS U
anmaparypel;

-METObI U TEXHUKY
BBITIOJTHEHUST XUMUYCCKUX
aHAJIM30B;

-pueMbl 0€30MacHON paboThI
B XUMHUYECKOM JTabopaTopuu




YMerh:

-IPUMEHSATHh OCHOBHBIC
3aKOHBI XUMUH JIJIST PEIICHHUS
3a/1a4 B 00JaCTH
npodeccuoHabHON
TEeSATETHPHOCTH

-UCIIOJIb30BaTh CBOMCTBA
OpraHUYECKUX BEIICCTB,
JTUCTIEPCHBIX W KOJIJIOUTHBIX
CUCTEM IS ONTUMHU3AIINN
TEXHOJIOTMYECKOT0 MpoIecca
-OIUCHIBATh YPABHCHUSMHU
XUMHYECKUX PEaAKIIH
IIPOIIECCHI, JIeXkKAIUE B OCHOBE
IIPOM3BO/ICTBA
IIPOJIOBOJILCTBEHHBIX
IPOYKTOB

-IIPOBOJIUTH PACUYCTHI IO
XHMHYECKUM (hopMysIaM U
YPaBHCHHSIM PEaKITUU
-HCTI0JTb30BaTh
1a60paTOPHYIO OCYY U
obopyioBaHue

-BBIOUPATH METO] M XOJ
XUMHYECKOTO aHalln3a,
oI0MpaTh PEaKTUBHI U
anmaparypy

-IPOBOJIUTH KAaY€CTBECHHbBIC
peakiuy Ha HEOPTraHUYECKUE
BEIIECTBA U MOHBI, OTJEIbHBIC
KJIACCHI OPTaHIMYECKHUX
COEMHECHUM

-BBITIOJTHSITH KOJIMYECTBEHHBIE
pacyeThl COCTaBa BEIIEeCTBA
10 pe3yJbTaTaM U3MEPEHUN
-COOJTIOIaTh MPaBUJIA TEXHUKHU
6e3omacHOCTH TP padoTe B
XUMUYECKOU J1abopaTopuu

[IpaBunbHOCTS, ITOIHOTA
BBINIOJIHECHUS 3aJlaHUM,
TOYHOCTh
(GOpMyIHPOBOK,
TOYHOCTb Pacy€eTOB,
COOTBETCTBUE
TpeOOBaHUSIM
0e30ImacHOCTH
AZIGKBaTHOCTb,
ONTUMAaJILHOCTh BHIOOpA
CII0CO0OB JICHCTBUI,
METO/IOB,
TOCJIEI0BATEIbHOCTEH
JNEeUCTBUHU U T.]I.
TOYHOCTH OIICHKHU,
CaMOOIICHKH
BBITIOJIHCHUS
CoOTBEeTCTBHUE
TpeOOBaAHUAM
WHCTPYKLINH,
perIaMeHTOB
PanonaabHOCTH
JNEUCTBUU H T.[.

Texkymmii KOHTPOJIb:
- DKCIIEpTHAs OLIEHKA
JNEMOHCTPUPYEMBIX
YMEHUH,
BBIITOJIHSIEMBIX
JNEUCTBUN NPU
pelIeHrH MpoOIEMHBIX
CUTYyaLHi,
BBINIOJIHEHUY 3aJJaHUN
JUTs1 1a0OPaTOPHBIX,
MPAKTUYECKUX
3aHSTHUH,
CaMOCTOSATEIbHON
paboThl, y4eOHBIX
HUCCIe0BaHUM,
MIPOEKTOB;

IIpomekyTOuHAas
arrecTaums.

- DKCIIEPTHAs OLICHKA
BBIIIOJIHCHUS
IIPAKTUYECKUX 3aJaHUN
Ha DK3aMEHE




Penensus
Ha pabouyro nporpammy aucuuminabl EH.03 Xumus cnenuansHoctu 19.02.07
TexXHOJIO0THS MOJIOKA U MOJIOYHBIX IPOJYKTOB
Astop: mnpenogasarens OI'AIIOY  «KopodaHCKuil  CEIBCKOXO35MCTBEHHBIN
TEXHUKYM» AnerHnkoBa A.T.

PabGouas mporpamma  gucuurmuimasl EH.03 Xumusa paspaboraHa Ha OCHOBe
®denepanbHOr0 00pa30BaTENIBHOIO CTaHAApPTa CPEAHEro MpPOPECcCUOHAIBHOIO
oOpa3zoBaHus U yuyeOHOTro maHa crennaibHocTH 19.02.07 TexHoJorus MOJIOKa U
MOJIOYHBIX MPOJYKTOB

B pesynbrare ocBoeHMs yueOHOW IUCHUIUIUHBI, OOYYarOIIMICS HOJIKEH
obnanate npeaycmorpeHHbiMu OI'OC no cnenuansHoctu 19.02.07 Texuonorus
MOJIOKA ¥ MOJIOYHBIX ITPOJYKTOB
YMEHUSMH M 3HAHUSAMH, KOTOPhIE W3JIOKEHBI B IEJIIX M  3ajJadax y4deOHOU
JTUCIUTITUHBI.

Pabouas nporpamma auciumuasl EH.03 Xumus conepxur:

-mactopT paboueil mMporpamMmel;

-CTPYKTYPY H COJiepKaHue padoueil mMporpamMMbl:
-YCJIOBHS peanu3alii IporpaMMbl MOTYJIS;
-KOHTPOJIb U OLIEHKY PE3YyJIbTaTOB OCBOCHUS MOIYJIS;

B macnopte yka3zana 06;acTb NpUMEHEHHUS IPOTPaMMBbl, MECTO JUCIUTUTHHBI
B CTPYKTYpPE OCHOBHOM MPOQECCHOHATILHON 00pa30BaTebHON MIPOrpaMMBbl, LIETH U
3ajlayd  y4eOHOM  JUCHUIUIMHBI, TpeOOBaHUS K pe3ysibTaraM OCBOCHHUS
JTUCIUIUIMHBI, YKa3aHO PEKOMEHAYeMOe KOJIMYECTBO YacOB Ha OCHOBE y4yeOHOM
JVCUUTLITAHBI

B ctpykrype u copepkanuu paboueil mporpamMmbl YKazaHbl HAUMEHOBAHUS
pa3zesoB TeM, CoiepKaHUe yueOHOro MaTepuaa, JJabopaTopHbIe U MPAKTUYECKHUE
paboTHI, caMOCTOsITeIbHAS padoTa OO0YJAIONIUXCS, KOJIMYECTBO YacOB U YPOBEHB
OCBOEHUS.

B pasnmene: VYcnoBus peanusanuu OporpaMMbl  yUeOHOH JIMCITUTIIIMHBI
MpUBEACHBI TPEOOBAHUS K MaTePUATBHO-TEXHUUYECKOMY U WHOOPMAIMOHHOMY
oOecrieueHnI0 O0y4eHHUs, yKa3aH MepeueHb PEKOMEHIyeMbIX YUeOHBIX W3AaHUM,
HNHTepHET-pECYPCOB, TOMOIHATEIBHON JTUTEPATYPHI.

Penensenr
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