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1. IOSACHUTEJIBHASA 3AIITMCKA

[Iporpamma yueOHOro npeamMera «Xumus» pa3padoTaHa Ha OCHOBE:

dbenepanbHOTO TOCYAapCTBEHHOTO0 OOpa30BaTEIBHOTO CTaHAApTa CPEIHErO
obiero oopazosanus (ganee — ®I'OC COO);

NPUMEPHON OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl CpPEIHEr0 OOIIEro
obpazoBanus (naiee — [IOOIT COO);

dbenepanbHOTO TOCYAapPCTBEHHOTO0 O0pa3oBaTEIBHOTO CTaHAApTa CPEIHETO
npodeccuonanbHoro obpazoanus (manee — ®I'OC CIIO) 18.02.12 TexHomorus
AHAIMTUYECKOTO0 KOHTPOJISI XUMUYECKUX COCIMHEHUI;

npuMepHoi  pabodeil  mporpamMmbl  00Ie00pa3oBaTENbHON  yueOHOM
JTUCIUTUTMHBL « XUMUSD» (11 PO eCCHOHANTBHBIX 00pa30BaTEIbHBIX OpraHU3AIINN );

yyeoHoro tuaHa mno IIOOIl cneumansHoctn 18.02.12  TexHomorus
AHAJTUTUYECKOTO KOHTPOJISI XUMHUECKUX COCMHEHNU;

paboueil mporpamMmbl BocnuTaHusi no cneuuanbHoctu 18.02.12 Texnonorus
AHAJTUTUYECKOTO KOHTPOJISI XUMHUUECKUX COCAMHEHUN.

[Iporpamma ydeOHOro mpeamera «XuMus» pa3zpadboTaHa B COOTBETCTBUHU C
Konnenmueld mnpenogaBanus oO01e00pa30BaTEebHBIX JUCHUILNIAH € y4ETOM
npoeCCUOHAILHONW HAMpPaBJICHHOCTH TMPOTPaMM CpPEAHEro MpodheCCHOHATBHOTO
oOpa3oBaHus, pealu3yeMblX Ha 0a3e OCHOBHOTO oOmiero oOpa3oBaHus,
YTBEPXKICHHOW pacnopsbkeHueM  MuHucTepcTBa  IpocBelieHus  Poccuiickon
Oenepanyu - ot 30.04.2021 Ne P-98, na ocHoBanuu mnwuchMa JlemaprameHTa
roCyIapCTBEHHOW MOJUTUKH B cdepe cpeaHero npoheccuoHanbHOro 00pa3oBaHus U
npodeccuoHanbHOr0  oOydeHus  MwuHHCTepcTBa  TpOcBelieHus  Poccuiickoit
®epneparuu ot 30.08.2021 Ne 05-1136 «O HanpaBieHHMH METOAMK MPEMOAABAHUS.

Conepxanue paboueld MPOTpaMMBI MO MPEAMETY «XHUMHs» pa3padoTaHO Ha
OCHOBE:

CUHXpOoHM3alnKu 00pazoBarenbHbIX pe3ysibTatoB GI'OC COO (JIMYHOCTHBIX,
npeameTHbix, MetanpeaMmeTHeix) U ®I'OC CIIO (OK, IIK) ¢ yyetom mpoduiibHOM
HaIPaBJICHHOCTH CHEIUAIbLHOCTH;

UHTErpallid M TMPEeMCTBEHHOCTH COJACpP)KAaHHUS MO MNpeaMery «XuMus» u
coJiepKaHus Y4eOHbIX TUCIUIUINH, Tpodeccuonanbubix Moayiaeit ®I'OC CIIO.

1.1. MecTo yueOHOro npeaMera B CTPYKTYpe OCHOBHOM
o0pa3oBaTeIbHOH MPOTrPAMMBI:

Yuebuplii mpeaMer «XUMHS» U3y4daeTcss B 0011e00pa30BaTeIbHOM IIHKIIE
OCHOBHOW  00pa3oBaTeNbHOM  TPOTPaMMBI  CPEIHEr0o  MPOo(ecCHOHaTHLHOTO
oOpazoBanusa (manee — OOII CIIO) mo cnemuansHocTu 18.02.12 TexHomnorus
AHAIUTHUYECKOTO0 KOHTPOJS XMMHUYECKHX COEJUHEHUH Ha 0aze OCHOBHOIO OOLIEro
00pa3oBaHus C MOJYYEHUEM CPEAHErO 00IIero 00pa3oBaHUs.

Ha wusyuenue npeamera «Xumus» no cnenranbHoctu 18.02.12 TexHomorus
AHAIMTUYECKOTO KOHTPOJSI XMMHUYECKHUX coeauHeHuil otBoautTcs 180 wacoB B
COOTBETCTBUM C YyueOHbIM IlaHOM 1o crenuanbHocTH 18.02.12 TexHomorus
AHAJIUTUYECKOTO KOHTPOJII XUMUYECKUX COEAUHEHNN.
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B nporpamMme TeopeTHUECKME CBEIEHUS OMOJHSIOTCS JIA0OPATOPHBIMH H
NPAKTUYECKUMHU 3aHATUSMU B COOTBETCTBHH C YYEOHBIM IIJIAHOM I10 CHELUAIBHOCTH
18.02.12 TexHOJIOrUs aHATUTUYECKOTO KOHTPOJISI XUMUYECKUX COEUHEHNM.

[IporpamMmma COIEpKUT TEMATUUECKUH TUIAH, OTPAKAIOIINN KOJIUYECTBO YACOB,
BBIJIEISIEMOE HA N3YUYEHHE PA3EIIOB U TEM B paMKax NpeaMeTa « XUMUD).

KonTponpe kaduecTBa OCBOEHHMS mpeaMeTa «XUMHsD MPOBOJUTCS B MPOLIECCE
TEKYILIETr0 KOHTPOJISI U IPOMEKYTOYHOM aTTECTALUU.

Texymuii KOHTPOIb TPOBOAUTCS B Mpeesiax yueOHOro BpeMEHHU, OTBEICHHOTO
Ha NpEeAMET, KaK TPAJAWLHMOHHBIMH, TaK U MHHOBAalMOHHBIMH METOJAMH, BKIKOYAs
KOMIIBIOTEPHOE  TECTUpPOBaHWE. Pe3ynbTaTbl KOHTPOJISI  YUWTBHIBAKOTCS  IIPH
IIOJIBEICHUH UTOT'OB I10 IIPEAMETY.

[IpoMexyTouHas arrecTalysi MPOBOAUTCA B (opMe HK3aMEHa IO HUTOraM
U3YUYECHHUs IIPEAMETA.

1.2. Heuau u 3a5a4u y4eOHOr o npeamera

Peanuzauus nporpammsl yuyeOHOro mnpenmera «Xumus» B cTpykrype OOII
CIIO nanpaBiieHa Ha JOCTUKEHUE LIEJH T10:

OCBOEHHUI0 oOpazoBarenbHbIX pe3ynbTaToB ®I'OC COO: muunocthbie (JIP),
metanpeametasie (MP), npeameTtHsie yriyosnennoro yposus (IT1P6 u [1Py),

MOJTOTOBKE OOYYAIOIIMXCS K OCBOCHUIO OOHMX M MPOQPECCHOHATBHBIX
kommneteniui (nanee — OK, I1K) B cootBercTBuu ¢ ®I'OC CIIO 1o crnenuaibHOCTH
18.02.12 TexHosOTHSI aHATTUTUYECKOTO KOHTPOJISI XUMHUYECKUX COCTUHEHUM.

B cootrBerctBun ¢ OOIl COO copep:kaHue MNpOrpaMMmbl HAIpPaBICHO Ha
JIOCTUKEHUE CIEAYIOIIUX 3a]1ay:
- (opmupoBaTh y 00ydYaromuxcsi yMEHHE OIIEHWBATh 3HAYMMOCTH XHUMHUYECKOTO
3HAHUS JJIS1 K&KJIOTO YETIOBEKa;
- hopMUpOBaTh Y 00YUYAIOITUXCS 1IEIOCTHOE MPECTABICHUE O MUPE U POJIU XUMUHU B
CO3/JaHUU COBPEMEHHOUN €CTECTBEHHO-HAYYHOM KApTUHBI MHUPA; YMEHHE OOBICHSTH
O0BEKTHI M MPOLIECCHl OKPYKAIOIIEeH NEeUCTBUTEILHOCTU: MPUPOJIHOMU, COIUATIBHOM,
KYJbTYPHOM, TEXHUUECKOMN CPEIbl, UCIOIB3YS I 3TOT0 XUMUYECKUE 3HAHUS;
- pa3BuBaTh y OOydYaloOIMXCSl yMEHUS pa3auyaTh (PakThl M OIEHKH, CPaBHHUBATH
OLICHOYHBIEC BBIBOJBI, BUAECTh UX CBSI3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C
OTpPEJICICHHOW  CUCTeMOW  IIeHHOCTeH, (opMmynupoBaTh U 0OOCHOBBIBAThH
COOCTBEHHYIO MO3UIIUIO;
- mpuoOperarh OOYYaIOIIMMCS OIBIT Pa3HOOOpa3HON IEATCIbHOCTH, TO3HAHHUS WU
CaMOIO3HAHMS; KJIIOYEBBIX HABBIKOB, HMEIOIIUX YHUBEPCATIBHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JCATEIHHOCTH (HABBIKOB PEIICHUS MPOOJIeM, IPUHSTHS PEIICHUH,
MOWCKA, aHaIu3a U 00paboTKu WHGOPMAITH, KOMMYHUKATUBHBIX HaBHIKOB, HABBIKOB
U3MEPEHUN, COTPyJHUYECTBA, O€30MacHOrO OOpallleHusi C BeleCTBaMU B
MTOBCEHEBHOM KU3HU).

B npouecce ocBoenus npeamera « XuMus» y o0ydarouuxcst [eJIeHanpaBIeHHO
dbopMuUpyIOTCS yHUBEpCalbHbIe YyueOHble JehcTBus (nanee — YY), Brimoyas
dbopMHpoBaHHE KOMIETEHIIMN B 00JaCTH y4eOHO-MCCIIEIOBATEIbCKON U MPOEKTHON
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NEeSITeIbHOCTH, KOTOpbIE B CBOIO OdYepelb 00ecrneyrBalOT MPEEeMCTBEHHOCTh
dbopmupoBanus obmux komrereHuin GI'OC CIIO.

dopmupoBaHue YV OPUCHTUPOBAHO Ha npo¢heCcCHOHATBEHOE
camMoompesiesieHne 00yJaronxcs, pa3BUTHE 0a30BBIX YIPABICHYECKUX YMEHHH IO
MJIAHUPOBAHUIO U TPOCKTUPOBAHUIO CBOETO MPO(PECCHOHATBLHOTO Oy AyIIEro.

1.3. OO0mas xapakTepucTUKA y4e0HOr0 npeamMera

[Ipeamet «Xumus» n3ydaeTcs Ha yriayOJeHHOM YPOBHE.

[Ipenmer «XuMHsD» UMEET MEXIUCUMIUIMHAPHYIO CBA3b C  JUCHUILNIMHAMU
oOenpodeccuoHaibHOTO  IUKIa «Opranudeckass XUMHUS», «AHAUIUTHYECKAS
XuMus», «Puznueckass M KOJUIOMAHAS XUMHUSD), « AHAUIUTUYECKUE H3MEPECHHS,
a Ttakke mnpodeccuoHanbHbiMu MoaysisiMu [IM.01 Omnpenenenre onTUMaIbHBIX
CpPEICTB W METOJIOB aHajliu3a MPUPOJHBIX W NPOMBIIUIEHHBIX MaTepHaNOB,
[IM.02 TIpoBeneHue KauyeCTBEHHBIX W KOJWYECTBEHHBIX AHAJIM30B MPUPOIHBIX U
MPOMBIIIVICHHBIX MaTEPUAIOB C MPUMEHEHUEM XUMUYECKUX U (PU3HKO-XUMUYECKHUX
METOJ0B aHaJIn3a.

[Mpenmer «XumMus» UMeET MEKIUCIUIUTUHAPHYIO CBS3b ¢ Y4EOHOM JUCIUTUTMHON
«O01mMe KOMIIETEHIIMK TPpod)ecCHoHana» 00menpoPecCHOHATFHOTO IMKJIA B YacTd
Pa3BUTHS YUTATEIILCKOM, €CTECTBEHHOHAYYHOM I'PaMOTHOCTH, a Takke (POPMHUPOBAHUS
o0mux KomreTeHimii B cdepe paboTel ¢ wuHPOpMAIWeEn, caMOOpraHW3alud U
CaMOYIIPaBJICHUS, KOMMYHHKALIH.

Conepxanue  mpeiMeTa  HampaBj€HO  Ha  JIOCTWDKEHUE  JIMYHOCTHBIX,
METAaIPEMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB 00yUYeHus1, periiaMeHTUpoBaHHbIX PI'OC
COO.

B npoduibHYI0 COCTaBISIIONIYI0 IO TIPEAMETY BXOJUT MPO(EecCHOHATBHO
OPHEHTHPOBAHHOE COJIEpKaHue, HeoOxoaumoe Juii (popMUpOBaHUSA Yy OOYyYaromIUXCs
00X U MPOHECCUOHATBHBIX KOMITETEHITHA.

B memsix moarotoBku oOydwarommuxcss K Oyaymied  npodeccHoHaTbHON
NEATENIbHOCTH TPU  W3YyYEHUH Y4eOHOro mnpeaMera «Xumus» o0cob0oe BHUMaHHE
YIENIAETCSl YMEHHIO HCIOJb30BaTh JOCTHKEHHMS COBPEMEHHOW XMMHUYECKOM HayKH
NPUMEHUTENPHO K BBIOPAaHHOM MPOQPECCHOHATBHON JAEATEIbHOCTH, COOJIOICHUIO
TpeOOoBaHMii 6€30MaCHOTO BBHITIOTHEHUS pabOT M HKOJIOTHYECKON O€30MTaCHOCTH.

B mporpamme mo mpeamery «XHMHSA», pealM3yeMOM IIPA ITOATOTOBKE
oOyyvaromuxcs no crneuuanbHocTH 18.02.12 TexHomorus aHaaIuTHYECKOro KOHTPOJIS
XUMUYECKUX COEIUHEHUH, NpOo(UILHO-OPUEHTUPOBAHHOE COJIEPKAHUE HAXOAMT
OTpaXXE€HHE B TeMmax «YrieBoaopoas», «Kucmoponcoaepskamuye opraHudecKue
COCIMHEHUD», «A30TCONEpKAIIUE OpPraHUYECKUE COCIUHEHUS», «XHUMHUYECKUE
peakuun», «JlucnepcHeie cuctemMbl. PacTBopbl. DNEKTPOIUTHYECKAS TUCCOIUALUSY,
«OKHCIIUTENBHO-BOCCTAHOBUTEIBLHBIE PEAKIII).



1.4. Ilnanupyemblie pe3yabTaThl 0CBOCHHUS Y4eOHOI0 MpeaMeTa

B pamkax mnporpammbl y4eOHOTO TMpeaAMeTa «XUMUS» O0y4aroIUMUCS
OCBAaMBAIOTCSl JIMYHOCTHBIE, METANpPEIMETHBIE W TPEAMETHBIE PE3yNbTaThl B
cootBeTcTBUM C TpeboBaHusMu OI'OC cpegnero oluiero oOpa3oBaHus: JUYHOCTHbBIC
(JIP), meranpenmernbie (MP), npeamerHble 1isi yrilyOJIEGHHOTO YPOBHS W3Yy4YE€HHS
(ITPG/Y u Ilpyly):

Koabl
pe3yabTaTo
B

IInanupyemble pe3y/ibTaThl OCBOCHHS Y4eOHOI0 NMpeIMeTa BKJIKYAIOT:

JInunocTHbie pe3yiabTatsl (JIP)

JIP 04

ChopmupoBaHHOCTE ~ MHPOBO33PEHHUS,  COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO HA JUAJIOre
KYJbTYp, @ TAaK)Ke Pa3IUYHBIX (POpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHPE;

JIP 09

['oTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUM BCEM  JKM3HM; CO3HATENIbHOE OTHOIIEHHE K HENpPEephIBHOMY
00pa30oBaHUIO KakK YCIIOBUIO YCIEUIHOW MpodecCHOHAaNbHOM W OOIIeCTBEHHOMN
JIeATETbHOCTH;

JIP 13

Oco3nannbiii  BbIOOp Oyaymieil mnpodeccuu #  BO3MOXKHOCTEH —pealn3aluu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB;, OTHOIICHHE K MPO(eCCHOHATBHON
JESITEIbHOCTH KaK BO3MOKHOCTH y4YacTHUSl B PEUICHHM JHMYHBIX, OOIIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOJIEM;

JIP 14

C(bOpMPIpOBaHHOCTL OKOJIOTHYCCKOT'O MBIIIJICHUA, IIOHUMAaHUuA BINSAHUA
CONHAJIBHO-OKOHOMHWYCCKUX MPOHECCOB HA COCTOAHUC HpI/IpO}IHOI\/JI )51 COIH/IaJ'[I)HOI\/'I
CpCAbl; HpI/I06peTeHI/IC OIIbITa BKOHOFO-HaHpaBHCHHOﬁ ACATCIIBHOCTH,

JInyHoCTHBIE pe3y/bTaThl IporpamMmsel Bocnutanus (JIPBP)

JIPBP 10.1

3a00TAIIMIACS O 3aIIUTE OKPYKAIOIIEH Cpeibl.

JIPBP 15

Crpemsiuiicst K CaMOpPa3BUTHIO M CAMOCOBEPIIIEHCTBOBAHUIO, MOTUBUPOBAHHBIN K
00y4eHHI0, K COIMATLHON 1 MPOo(dheCcCHOHATFHON MOOMIFHOCTH Ha OCHOBE
BBICTPAWBaHUS )KU3HEHHOH M TPO(GECCHOHATLHON TPACKTOPHH.
JleMOHCTpHPYIOIHIA UHTEPEC M CTPEMIICHUE K MPOPECCHOHANBHON eATeTbHOCTH
B COOTBETCTBHM C TpPEeOOBaHUSIMH COIMATIbHO-3KOHOMHYECKOTO Pa3BUTHS
Camapckoit 0051acTH.

MeTtanpeamerHbie pe3yabTaTbl (MP)

MP 01

YMeHHne caMOCTOSITENIBHO ONPENEsATh LN IEATEIbHOCTH M COCTaBIATH IIJIaHBI
JIeATEIbHOCTH; CaMOCTOSITEJIBHO OCYLIECTBIIATD, KOHTPOJIMPOBAaTh "
KOPPEKTUPOBAaTh JEATEIBHOCTh; HCIIOIB30BAaTh BCE BO3MOJKHBIE PECYpPCHI JUIS
JOCTIDKCHHSI TIOCTaBJICHHBIX IIeJIed W pealu3alydd IUIAHOB JIeATEIbHOCTH;
BBIOMPATH YCIICUTHBIC CTPATErUH B PA3JIHMYHBIX CUTYAIIUSX;

MP 02

YMeHue npoAyKTUBHO OOIIATHCS M B3aWMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JACATCIIbHOCTH, YUUTBIBATH no3unuun  Jpyrux yd4aCTHUKOB  ACATCIIBHOCTH,
7¢heKTUBHO pa3pernarh KOHMDIUKTHI,

MII 04

['oTtoBHOCTF ¥ CHOCOOHOCTH K  CAMOCTOSITENIbHOW  HMH(OPMAaIMOHHO-
MO3HABATENILHON JAESITeTbHOCTH, BJaJICHWE HABbIKAMHU MOJyYeHHUs HEe0OXO0IuMOii
nH(bOpMaIlUU U3 CIOBapei pa3HbIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX HWHGOpMALMM, KPUTUYECKH OLEHUBATh U HUHTEPIPETHPOBATH
nH(bOpPMaIUIO, TOTYYAaEMYIO U3 Pa3IUNYHbIX HCTOUHUKOB;




Koabi Ilnanupyemble pe3yabTaThbl 0CBOCHUSA Y4eOHOI0 MpeAMeTa BKJIKYAIOT:
pe3yabTaTo
B
IIpeameTHbIE pe3ybTaThl YIiay0JeHHblii ypoBenb (I1P)

ITP6 01 CdopmupoBaHHOCTH NPECTABICHUN O MECTE XUMUHU B COBPEMEHHOW HAyYHOM
KapTUHE MHUpPa; TOHUMAaHUE POJIM XUMHH B (DOPMHUPOBAHHH KPYTro30pa U
(GYHKIIMOHATILHOW IPaMOTHOCTH YeJIOBEKa JUIsl pEIICHUs MPAKTUUYECKHUX 33124

I1P6 02 Branenue ocHOBOMOIAralOIIMMH XUMHYECKUMU TTOHITHUSIMU, TEOPUAMH, 3aKOHAMU
1 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIUKOM;

I1P6 03 Bragenue oCHOBHBIMHM METOJJaMU HAy4YHOT'O IMO3HAHUS, UCIIOJIb3YEMbIMU B XUMUU:
HaOJI0ZICHUE, ONUCAHNE, U3MEPEHHE, SKCTIEPUMEHT; YMEHHE 00padaThIBaTh,
OOBSACHATH Pe3yJIbTAaThl MPOBEACHHBIX OMBITOB U JIEJIaTh BBIBOJIbI; TOTOBHOCTD U
CITOCOOHOCTH MPUMEHSITH METO Il TO3HAHUS MPU PEIICHUH NMPAKTUUECKUX 33/1a4;

I1P6 04 CdhopmupoBaHHOCTH YMEHUS JaBaTh KOJTUYECTBEHHBIE OIIEHKU U MPOBOIUTH
pacyeTsl 10 XUMHIECKUM (HOpMYyJiaM U YPaBHEHUSIM;

I1P6 05 Brnanenue nmpaBugamMu TeXHUKU 0€30MaCHOCTH P MCIIONB30BAaHUN XUMUYECKUX
BEILIECTB;

I1P6 06 CdhopmupoBaHHOCTH COOCTBEHHOM MO3UIUH 110 OTHOIICHUIO K XUMUYECKOU
nHbOpMallnK, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB

[TPy 01 CdhopmupoBaHHOCTH CUCTEMBI 3HAHUI 00 OOIINX XUMHUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUX;

[TPy 02 CdhopmupoBaHHOCTH YMEHU UCCIICIOBATh CBOMCTBA HEOPTAHUICCKUX U
OpPraHMYECKUX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peaKIHii, MPOTHO3UPOBATH BO3MOKHOCTh UX OCYIIECTBIICHHS;

[TPy 03 Bnanenue ymeHusiMu BbIIBUTATh THIIOTE3bl HA OCHOBE 3HAHUIN O COCTaBe,
CTPOCHHH BEIIECTBA M OCHOBHBIX XUMHUYECKHUX 3aKOHAX, MPOBEPITH X
HKCIIEPUMEHTATIbHO, (DOPMYIUPYS LIETh UCCIESAOBAHUS;

[Py 04 Brnanenue MerogamMu caMOCTOSITEILHOTO TUIAHUPOBAHUS W IPOBEACHUS
XUMHYECKHUX IKCTIEPUMEHTOB C COOIOICHUEM MPaBUI 0€30MacHON pabOTHI ¢
BEIIIECTBAMH H JTAOOPATOPHBIM 000py1I0BaHNEM; CHOPMHUPOBAHHOCTH YMEHUI
ONMCaHUsl, aHAJIM3a U OLICHKU JOCTOBEPHOCTH MOJYUYEHHOIO pe3yJsbTaTa;

ITPy 05 CdopMupoBaHHOCTH YMEHHI MPOTHO3UPOBATH, aHAJTU3UPOBATH U OIICHUBATH C

MMO3UIIAI DKOIOTHYECKOI 0€30IMaCHOCTH ITOCIIEACTBUS OBITOBON U
MTPOU3BOCTBEHHOM JICSITEIBHOCTH YEJIOBEKA, CBA3AHHOM ¢ MepepabOTKON BEIECTB

B npotiecce ocBoeHus npeameTa « XUMHUs» Y 00yqarolUXcs 1eJICHANPaBICHHO
dbopMupyroTCs yHUBEpCajbHble Yy4eOHBbIE JCHCTBHS, BKIOYas (opMUpOBaHUE
KOMIETEHIMM, 00y4arommuxcsi B 00J1aCTH y4eOHO-UCCIIEIOBATEILCKOM M MPOEKTHOM
NEeSATENbHOCTH, KOTOpPbIE B CBOIO OYepelb OOECIEeUMBAIOT MPEEMCTBEHHOCTD
dbopmupoBanus obmux kommereHuin GI'OC CIIO.




Bujbl yHuBepcaabHbIX Y4eOHBIX Koasl | HaumenoBanue OK (B coorBeTcTBUM €
nercTBuii OK PI'OC CIIO no 18.02.12 TexHnoJsiorust
®1oC COO AHAJINTHYECKOr0 KOHTPOJIS
XHMHMYECKHUX COeTMHEHNH)
PerynsTuBHble yHHUBEpcalbHbIE YUeOHbIE OK 01 | BeiObupare crmocoObl pemeHust 3agad
JeiicTBus (Lienenoyiaranue, IIaHupoBaHue, npodeccuoHaIbHON NeSITeTbHOCTH,
PYKOBOJCTBO, KOHTPOJIb, KOPPEKLIUS, MIPUMEHUTEIHHO K pa3IMyYHbIM
HOCTPOEHNE MHIUBUAYaIbHON KOHTEKCTaM
00pa30BaTebHON TPAeKTOPUH)
KoMMyHMKaTHBHBIE YHUBEPCAIbHbBIE OK 02 | OcywmecTBiarh  IOHWCK, aHaIU3 U
yueOHbIe AecTBUS (KOJUIEKTUBHAS U MHTEPIPETALMIO uHpopMaluu,
MHAUBUAYAJIbHAS NEATENBHOCTD IS HEOOXOIMMOW JJIsl BBIIOJHEHUS —3ajad
pelieHus yueOHbIX, I03HAaBATEIbHbIX, pohecCuOHANBHOM e TeIIbHOCTH
HCCIIEI0BATEIbCKUX, IPOCKTHBIX,
npodeccuoHaIbHBIX 33/1a4)
[lo3HaBarenbHble yHUBepcaibHble yueOHble | OK 03 | IlnanupoBats " pean30BbIBATh
neiictus (popmupoBaHre cOOCTBEHHOMN COOCTBEHHOE  MpOodecCHOHANbHOE U
00pa3oBaTeNbHON CTPATErHH, CO3HATEILHOE JUYHOCTHOE Pa3BUTHE
(hopmupoBaHe 00pPa30BATEIHLHOTO 3aMIPOCA)
KoMMyHMKaTHBHBIE YHUBEPCAIbHbBIE OK 04 | PaGoTaTh B KOJUIEKTHBE M KOMAHJIE,
y4eOHbIe AeHCTBUS (KOJUICKTUBHAS U 3¢ (peKTHBHO B3aMMOICHCTBOBATh C
MHAUBUAYAJIbHAS 1EATEIBHOCTD IS KOJJIEraMH, PYKOBOJACTBOM, KJIMEHTaMHU.
peleHus yueOHbIX, 03HaBaTEIbHbIX,
HCCIIEI0BATENbCKUX, IPOEKTHBIX,
po¢eCCHOHATBHBIX 3a]1a4) OK 07 | ConelicTBOBaTh COXpaHEHUIO

OKpY>Karolleu Cpebl,
pecypcocoepexeHnro, 3pheKTHBHO
JIECTBOBATH B UPE3BBIYANHBIX
CUTYaIUsIX.

B memsx moaroroBku oOydarmmmxcs K o Oyaymieid npodecCHOHAIBHOM
JEATEeIbHOCTU MPU U3YUYEHUHU y4eOHOro mpeaMera « XUMUs» 3aKJIabIBaeTCsl OCHOBA
s dopmupoBanus [IK B pamkax peanuzaruu OOII CIIO nmo cnenualbHOCTH
18.02.12 TexHoNOTHS aHATTUTUYECKOTO KOHTPOJII XUMUUYECKUX COCTMHEHUI

Koas! IIK HaunmenoBanue IIK (B coorBercTBHE ¢ ®T'OC CIIO no 18.02.12
TexHOI0rHs AHAJTUTHYECKOT0 KOHTPOJISI XHMHYECKHX COeTHHEHHUI)
OnpeneneHue ONTUMAJBHBIX CPEICTB M METOAOB AHAJIN3Aa PUPOIHBIX U
NMPOMBIIIIEHHBIX MATEPHAJIOB
K 1.3 [ToaroraBnuBaTh peareHThl, MAaTepPHAaIIbl U PACTBOPHI, HEOOXOAUMBIE JIJIsl aHATTN3a
[IK 1.4 PaboTaTh ¢ XMUMHYECKUMU BEIIECTBAMH U 00OPYA0BAHUEM C COOTIOCHUEM
OTpacJIeBbIX HOPM

HpOBene}me Ka4Y€CTBCHHBIX U KOJIMIECCTBCHHBIX AaHAJIU30B ITIPUPOJAHLIX U IPOMBIIIJICHHBIX
MaAaTEepUAJIOB ¢ IPUMCHCHUECM XUMHYCCKUX U (l)I/I3I/IKO-XI/IMI/I‘-IeCKI/lX METOJ0B aHAJ/IN3a

K 2.1

OOcmyXuBaTh M AKCIUTyaTHPOBATh JIAOOPAaTOPHOE 0OOPY/IOBAHUE, MCIBITATEIILHOE
000pyI0BaHKE U CPEACTBA U3MEPEHHUS] XMMHUKO-aHAIUTUYECKUX J1a00paTOpUid.




2. OBBEM YUYEBHOI'O IPEJIMETA U BUJIbl YYEBHOM PABOTbHI

Bupa yueOHoii padoThI O0Bem B yacax
O0beM 00pa3zoBaTeIbHON IPOrpaMMbl Y4eOHOI0 peaMeTa 180
TEOpeTUIeCKoe 00yueHne 96
71a00paTOpHBIE/TIPAKTHYECKUE 3aHATUS 74
IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IEP:KAHME 50

BT. 4.:

TEOpeTHYeCcKoe 00yUeHne 8
n1abopaTopHbIe/IPAKTHYECKUE 3aHATHUS 42
Koncyabrauuu 4
IIpomexyTounas arrecTanus (IK3aMeH) 6
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3. COAEP’KAHUE U TEMATUYECKOE IINTAHUPOBAHHUE YYEBHOI'O IPEJIMETA XUMMUWA
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HaumenoBanue | Conep:kanmue yueOHOro Matepuana u ¢gopmsl opranuzanuu | Oobém Kox Kox Kox imuHoCTHBIX
pa3aesioB M TeM | IeATEJbHOCTH 00y4AK0IIUXCS B 06pPa30BATEALHOTO 06pa3oBaTENLHO pe3yabTaTOB peain-
qacax | pesyaprata ®COC | ro pesyabrara SAUHH POrpaMMbL
COO ®roc Cro BOCHl/lTaHHfl/HaﬂpaB-
JICHUA BOCIIMTAHUA
1 2 3 4 5 6
Paspean 1. 96
OcHoBbBI
OpPraHu4YecKoi
XUMHUH
Tema 1.1. Copep:xanue y4e0HOIro MaTepuaJa 4
OCHOBHEBIE Brenenue B oprannyeckyro xumMuto. Ilosaenenue u pazgumue 4 JIP 04, 09, 13; OKO01,0K JIPBP 10.1
MOHATHS opeanuyeckol xumuu kax Hayku. Ilpeomem opeanuuecxoii MP 01-02; 02,0K 03,0K JIPBP 15
OpraHU4YeCcKOn xumuu. Mecmo u 3nauenue opeaHu4ecKol Xumuu 8 cucmeme I1P6 01-02, 04, 06, | 04,0K 07.
XUMHH U TEOPHSL | ecmecmBeHHbIX HayK. B3aumocessb neopeaHuueckux u [Py 01, 02.
CTPOCHUS op2aHuvecKkux geujecmes. Xumuieckoe cmpoenue Kak nopsiook
OpPraHUYECKUX CcOeOUHeHUs AMOMO8 8 MOJIEK)Jle COIACHO UX 8AJIeHMHOCMIU.
COCIMHECHUI OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUUECKOI'O CTPOEHUS
(Teopust A.M. opranndeckux coenunennii A.M. bytieposa. YVerepoousiii
Bytnepona) cKesem opanuyeckou mMonexyvl. Kpamnocms xumuyeckoi
c6a3U. 3asucumocms c8oLicme eujecms onm XUmMU4ecKko2o
cmpoeHus monexyi. zomepus u usomepol. Ilonamue o
@yHKYUOHANbHOU cpynne.
[Mpunmunel  KIaccUPUKAMKA ~ OPTaHUYECKHX  COEIWHEHHM.
Medicoynapoonas HOMEHKIamypa u NpuHyunsvl 00paA308aHUsA
Hazeanutl opeanuyeckux coeounenuti. Knaccudukamus wu
0COOCHHOCTH OPraHUYeCKUX peakiuil. PeakyuonHvle yeHmpol.
llepsonauanvuvie nowamuss o Munax U - MexXaAHUIMAax
Op2AHUYEeCKUX peaxyuti. Tomonumuueckut u
2emeponumuyecKuli pa3polé KOBANEHMHOU XUMUYECKOU C853U.
C60000HOPAOUKANILHLILL U UOHHLIL MEXAHU3MbL  PeaKyuu.
Tlonsamue o nykieoguie u snexkmpogue.
1 2 3 4 5 6
IpakTuyeckue 3aHATHSA 8
[Ipaktnueckoe 3ansatue Ne 1. CocraBieHHe CTPYKTYpHBIX 8 JIP 04, 09, 13; OKO01,0K JIPBP 10.1
(hopmyJT OpraHUIECKUX BEIIECTB MP 01, 02, 04; 02,0K 03,0K JIPBP 15
[Ipaktnueckoe 3ansatue Ne2. CocraBieHHE CTPYKTypabIX ITP6 01-04, 06; 04,0K 07.




2 4 5 6
AnkeHbl. OnekmpoHHOe U NPOCMPAHCMBEHHOE CMPOeHUe JIP 04, 09, 13; OKO01,0K JIPBP 10.1
MOJNeKYIbl dmunena. sp 2 -eubpuouszayus opoumaneti amomos MP 01, 02, 04; 02,0K 03,0K JIPBP 15
yenepooa. o- u m-ceasu. lomonocuueckuti psao u oowas I1P6 01-04, 06. 04,0K 07.

gopmyna  anxenos. Homenxnamypa anxenos. H3zomepus
ANIKEHOB. Y2NepoOH020 CKelemd, NOJONCEHUS. KPAMHOU CBs3U,
NPOCMPAHCMBEHHAs  (YUC-MPAHCUZOMEPUST), MENHCKILACCOBAS.
Qusuueckue ceolicmeéa ankenos. Peaxyuu snekmpoghunvrozo
npucoeouHeHusi Kaxk cnocob nonyuenus QyHKYUOHATbHBIX
NpoU3BOOHLIX yene600opodos. Ilpasuno Mapkoenukosa, ezo
anekmponHoe  obocnosanue.  Peakyuu — oxucnemus — u
noaumepuzayuu.  Ilonusmunen  Kaxk  KPYNHOMOHHANCHbLU
NPOOYKM  XUMUYECKO20 npouzeoocmea. Illpomvluunennvlie u
nabopamopHsie  cnocobvl  noayueHusi aikeros. Ilpasuno
3atiyesa. [Ipumenenue ankenos.

Ankamuensl. Knaccugpuxayus aikaouenos no  63auUMHOMY
PACnonodicenulo Kpamuvlx cesasei 8 moaekyne. Ocobennocmu
NEKMPOHHO2O u NPOCMPAHCMBEHHO20 cmpoeHus.
conpaxcennvix ankaouenos. Obwas @opmyna aikaoueHos.
Homenxnamypa u  usomepus  ankaouenos. Dusuueckue
ceolicmea anKkaoueHos. Xumuyeckue c8OUCMBA ANKAOUEHOB:
peakyuu NnpucoeouHeHuss (SUOpuposauue, 2ani02eHUposaUe),
eopenus u nonumepusayuu. Bxnao C.B. Jlebedesa 6 nonyuenue
CUHMemuYecKkoeo Kayuyka. Byaxanuszayus xayuyka. Pesuna.
Mnozcoobpa3zue 61006 cunmemuyeckux Kay4ykos, ux ceoucmea
u npumenenue. Ilonyuenue arkaoueHos.
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2 4 5 6
ANKUHBL. DllekmpouHoe U NPOCMPAHCMBEHHOE CMPOeHUe JIP 04, 09, 13; OKO01,0K JIPBP 10.1
MOJIeKYIbl ayemuiienda. sp-eubpuouzayus opoumaiet amomos MP 01, 02, 04; 02,0K 03,0K JIPBP 15
yenepooa. I'omonoeunweckuii pao u oobwas gopmynra aiKuHos. [1P6 01-04, 06. 04,0K 07.

Homenxnamypa. Hzomepus:  yenepoouoeo ckenema,
NONIOJICEHUs  KPAMHOU  C8A3U, MedxcKkaiaccosas. Dusuueckue
ceolicmea ankuros. Xumuyeckue ceolucmed aiKUHO8: peaKyuu
npUcoeOuHeHUsl KaKk cnocob NOayueHus NOauMepos u Opyaux
nonesuvlx  npodykmos.  Peaxyuu  3amewenus.  [openue
ayemuniena Kax UCMOYHUK 6bICOKOMEMNepamypHo20 NiameHu
0ns ceapku u  pesku memannos. Illonyuenue ayemunena
NUPOU3OM MemaHa U Kapouowvim memooom. Ilpumenenue
ayemuiena.

Apensl. Hcmopus  omkpuimus  Oenzona.  Cospementovie
npeocmagnenuss 00 2NeKMPOHHOM U  NPOCMPAHCMBEHHOM
cmpoenuu bensona. HMzomepusi u HOMEHKIAMYPA 20MOJI0208
bensona. Obwas ¢opmyna apenos. Duszuyeckue ceolicmea
benzona.  Xumuueckue — ceolicmea  OeH301d:  peakyuu

INEKMPOPUNLHO2O 3ameujeHus (numpoeaHue,
2an02eHuposane) Kak cnocob nOIy4eHus XUMU4ecKux cpeocme
3auwumsl  pacmeHul;  NPUCOEOUHeHUs  (2uopuposaHue,

2anoceHuposanue) Kak — O0O0KA3amenbCmeo  HenpeoesbHO20
xapakmepa bensona. Peakyus copenus. Ilonyuenue bensona.
Ocobennocmu  Xumuueckux ceoucme moayoaa. Bzaumnoe
6IUAHUE amMOMO8 6 Moaekyre moayona. OpueHmayuonHvle
aghgexmol 3amecmumenei. Ilpumenenue 20mM010208 b6eH30.14.
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1 2 3 4 5 6
IIpakTHYecKHe 3aHATHSA 16
[Ipaktnueckoe 3anste Ne 3. Hanmcanue peakiui, JIP 04, 09, 13; OKO01,0K JIPBP 10.1
XapaKTEPHBIX JJIsl ATKAHOB. MP 01, 02, 04; 02,0K 03,0K JIPBP 15
[Ipaktrueckoe 3ansitue Ne 4. BrinmonHeHue 3aJaHuil MO Teme I1P6 01-04, 06; 04,0K 07.
«CBoiicTBa HEMIPeNETBHBIX YTIIEBOAOPOIOBY [Py 02.
[IpakTrueckoe 3anstue Ne 5. PemieHrne THIOBBIX 3a1a4
IIpodeccuoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHHNE
JlabopaTtopHblie padoThl 4
JlabopaTtopHnas padota Ne 1. KauecTBeHHOE Oompesieienne JIP 04, 09, 13, 14 OKO1, OK 02, OxH/ JIPBP 10.1
yIiIepoJia ¥ BOAOPOAA B OPraHUUECKUX COCIUHEHUAX MP 01, 02, 04; OK 03, OK 04, JIPBP 15
I1P6 01-06; OK 07.
[1Py 03. K 1.4; 2.1
Tema 1.3. Copep:kanue y4eO0HOIro MaTepHuaJia 13
Kucnoponconep | Cnuptel.  Kinaccugpuxayus, HOMEHKIamypa  CHUpmos. JIP 04, 09, 13; OKO1, OK 02, JIPBP 10.1
Kalue Tomonoeuuweckuii  psao u obwas ¢opmyra npeoenbHuIX MP 01, 02, 04; OK 03, OK 04, JIPBP 15
OpTaHNYeCKHue 00HOaMOMHBIX cnupmos. Hzomepus. @uszuueckue ceolicmea I1P6 01-06 OK 07.
COCANHCHHA NpeoenvbHblX O0OHOAMOMHBIX CHnupmos. Booopoonas c6:a3b

MedHcOy MONeKYIaMu U ee GIusHUe Ha ¢husudeckue ceolucmea
chupmos. XumuyecKue c80UCMBA: 83auUMooelicmsue ¢ Hampuem
KaK cnocod yCmanosieHus Haauyus 2UOPOKC SPYnnbl, ¢ 2aN02eH
8000po0amu Kak cnocob nouyyeHus pacmeopumenetl, 6Hympu-
u medxcmonexyiapHas Odecuopamayus. Peaxkyus 2openus:
chupmul  kak monauso. Ilonyuenue osmanona: peaxyus
OpodtCcenUs 2N10K03bl, 2UOPAMAays SMUIeHd.

15
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2 4 5 6
Ilpumenenue memanona u smawnona. Qusuonocuveckoe JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
delicmeue MemaHona U 3IMAHOAA HA OPeaHU3M YeloBeKd. MP 01, 02, 04; OK 03, OK 04, JIPBP 15
Omunenenukons u enuyepur Kak npeocmasumenu npeoenbHvlx I1P6 01-06 OK 07.

MHO20amoMHbIX — cnupmos.  Kauecmeennas — peaxkyua Ha
MHO20AMOMHbBIE CNUPMbL U ee NPUMEHeHUe OISl PACNO3HABAHUS
enuyepuna 6  cocmaee  KOCMeMUYecKux  cpeocms.
IIpakmuueckoe npumererue SMUNLCH2TUKOA U 2TUYEPUHA.
®enon. Cmpoenue monekynvl ¢penona. Bzaumnoe enusnue
amomog 6 monexyne gperona. Puzuyeckue ceolicmea ghernona.
Xumuueckue ceoticmea (peakyuu ¢ Hampuem, cUOPOKCUOOM
Hampus, opomom). Ilonyuenue ghenona. Ilpumenenue erona.
Anpaerunpl U KeToHbl. Knaccugurxayusn anvoecuoos u
kemonos. Cmpoenue npedenbHbix anb0e2udos. INeKmpoHHoe U
nPOCMpancmeeHHoe cmpoeHue KapoOOHUIbHOU SPYNNbL.
T'omonocuueckuii paod, obwas ¢opmyna, HOMeHKIAmypa u
uzomepus npedenbHulX anboe2udos. Puzuyeckue ceoUcmea
npeoenbHbIX anlb0e2udo8. Xumuieckue c8oUCmaead npeoeibHulX
anvoe2uoo0s8: UOpuposanue; KayecmseenHole peakyuu Ha
KapOOHUIbHYIO 2pYNnY (peakyus «cepebpsaHo20 3epKanay,
83aumooeticmsue ¢ euopoxcuoom meou (1)) u ux npumenenue
0/151 0OHAPYHCEeHUsL NPEOeIbHBIX Alb0e2UN08 8 NPOMbBIULIEHHBIX
cmounbix 6ooax. [lonyuenue npedenvbHbix anb0ecudos:
OKUCIeHUe CRUPMO8, 2udpamayus ayemuiena (peaxkyus
Kyueposa). Toxcuunocms anvoecudos. llpumenenue
Gopmanvoecuoa u ayemanvoecuoa. Ayemon kax
npedcmagumens kemonos. Cmpoenue MoieKyibl ayemona.
Ocobennocmu peakyuu okucienus ayemona. Ilpumenenue
ayemona.
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2 4 5 6
Kap6oHnoBsie kucnotsl. Knaccugpurayus u Homenkiamypa JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
Kapboornoswvix kuciom. Cmpoenue npedebHulX 00HOOCHOBHbIX MP 01, 02, 04; OK 03, OK 04, JIPBP 15
KapOOHO8bIX KUcaiom. INeKmpoHHOe U NPOCMPAHCINEEHHOE I1P6 01-06 OK 07.

cmpoenue KapooKcuibHou epynnul. I omonocuueckuil pso u
obwas ghopmyna npedebHbiX 00HOOCHOBHBIX KAPOOHOBbIX
Kucnom. Quzuueckue c80UCMBA NPedeibHbIX 0OHOOCHOBHBIX
Kap6oHogwvlx Kuciom. Xumuieckue c8otcmea npeoenbusix
0OHOOCHOBHBIX KAPOOHOBLIX KUCIOM (PeaKyuu ¢ Memaiiamu,
OCHOBHBIMU OKCUOAMU, OCHOBAHUAMU U COJISIMU) KAK
noomeepicoenue cxoocmea ¢ Heop2aHu4eCKUMU KUCIOMamu.
Peaxyus smepughuxayuu u ee oopamumocmo. Brusnue
3amecmumenetl 8 yeiee000pOOHOM PaouKaie Ha CULy
Kapbonogwvix kuciom. OcodenHoCmu XuMuueckux ceotcme
Mypasvunou kuciomsl. [lonyuenue npedenbHblX 00HOOCHOBHBIX
KapOOHOBbIX KUCTIOM. OKUCTIeHUe AIKAHO8, AIKEHO8, NePEUYHbIX
cnupmos, anboe2udos. Basicneliuwue npedocmasumenu
KapOOHOBbIX KUCTIOM. MYPABbUHASA, YKCYCHASL U OeH30UHAsL.
Bovicuue npedenvhvie u HenpedeibHvle KapOOHO8ble KUCIOMUL.
Onmuueckas uzomepus. Acummempuyeckuii amom y2iepood.
Ipumenenue kapOOHOBLIX KUCIOM.

Croxuble 3¢upsl U xupbl. Cmpoenue u HomeHKIamypa
COAHCHBIX 2¢hupos. Medxcknaccosas usomepust ¢ KapOOHOBbLIMU
kucromamu. Cnocoodwvl nomy4eHus CL0HCHBIX dPUpos.
Obpamumocms peakyuu smepuguxayuu. [Ipumenenue
CILOJCHBIX 2hUpo8 6 nuuesoll u napghromepHol
npomvluinenHocmu. JKupul kax crodchvle 2¢hupel enuyepuna u
8bICUIUX KAPOOHOBYIX Kuciom. PacmumenvHole u scugommole
JHcupsl, ux cocmas. Dusuueckue c8oUCMBA HCUPOS.
Xumuueckue ceolicmea Hcupos: 2uopuposaHnue, OKUcieHue.
T'uoponu3z unu omvlieHue HCUpos KaxK cnocod NPOMbIULIEHHOZO0
noJyuenus coell 8blCuux Kapoornoswvix kuciom. [lpumenenue
arcupos. Molna Kaxk conu 8biCUUX KAPOOHOBBIX KUCIOM.
Morwuwue ceoticmea mviia.
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2 4 5 6
Yrnesoasl. Knaccugurayus yeneso0os. @uzuueckue ceoticmeaa JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
U HaxodcoeHue y2nes0008 6 npupooe. 1 nokosa xax MP 01, 02, 04; OK 03, OK 04, JIPBP 15
anvoecudocnupm. Xumuvecxue c80lUCmaa 210KO3bl: I1P6 01-04, 06; OK 07.
IMUIUPOBAHUE, ATKUTUPOBAHUS, CRUPMOBOE U MOJIOYHOKUCLIOE [TPy 02.

bpodrcenue. IxcnepumenmanvHvle 00KA3ameabCmea HAIudUsl
anbO0e2UOHOU U CRUPMOGLIX 2pynn 6 2ntokoze. Ilonyuenue
2noKo3bl. PpyKkmo3sa Kak uzomep 2noko3vl. Pubosa u
desokcupubosa. Basicnetiuue oucaxapuowl (caxaposa,
JIGKMO3a, Maibmo3a), ux cmpoenue u uzudecKue coUCmaa.
T'uoponusz caxapo3svl, 1axmo3svl, manbmosvi. Kpaxman u
Yennon03a Kaxk buonozuyeckue noaumepsl. Xumuueckue
CBOUCMBA KPAXMANA (2UOPOAU3, KAUECTNBEHHAS PeaKYUsl C
1l00OM HA KPAXMal u ee npumeHenue 0jisi OOHaApYHCeHUs:
Kpaxmana 6 npooyKkmax numanus). Xumudeckue ceoticmed
YeNnoN03bl: 2UOPONIU3, 0OPAZ0BAHUE CTLOACHBIX IDUPOS.
IIpumenenue u buonocuueckas pons y2ne6o006. Oxucienue
V2ne80008 — UCMOYHUK IHEP2UU HCUBBIX OP2AHUZMOS.
HckyccTBeHHbIE BOJOKHA. [ToHAmMuUe 00 UCKYCCMBEHHbIX
B0JIOKHAX HA Npumepe ayemamuo2o G0J10KHA.
Wnentudukanus opraHn4ecKux COeMHEHUH.

I'eneTnueckas cBsI3b MEX/1y KJIaCCAaMHU OPTaHUYECKUX
COCTUHEHUN.

IIpakTH4yeckue 3aHATHSA

[IpakTrueckoe 3anstue Ne 6. Pemenue 3agau no reme «OKupom»
[IpakTueckoe 3anarue Ne 7. Pemenue 3aigad no reme
«YTIEeBOIBI»

[IpakTuyeckoe 3ansatue Ne 8. Pemenue 3agad no reme
«"eHeTrnyecKast CBSI3b MKy KJIaCCaMU OPTraHUYECKUX
COCTUHEHUIY.
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1 2 3 4 5 6
IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME
JlabopaTtopHblie padoThI 11
JlaboparopHast pabota Ne 2. 3ydeHue CBOWCTB CITUPTOB JIP 04, 09, 13, 14; OKO01, OK 02, OxH/ JIPBP 10.1
Jla6opatopnas paGora Ne 3. M3yueHne cBOWCTB aibIerujioB U MP 01, 02, 04; OK 03, OK 04, JIPBP 15
KETOHOB I1P6 01-06; OK 07.
JIaGopartopnas padota Ne 4. M3y4yeHue cBOHCTB [Py 02, 03, 04. MK 14,21
OJTHOOCHOBHBIX KApPOOHOBBIX KHUCJIOT
Tema 1.4. Coaep:xaHue y4eOHOro MaTepuaJia 6
Aszorconepxkanl | AMuHBL [lepsuunbie, 6mopuyHbvle, MpemuyHble AMUHDBL. JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
ue Knaccugpurayus amurnos no muny yene6000pooHo2o paoukaia MP 01, 02, 04; OK 03, OK 04, JIPBP 15
OpraHHYECKUe U YUCIy AMUHOSPYNN 8 MOJIeKye. DNeKmpOoHHoe U ITP6 01-04, 06. OK 07.
COCTUHECHHUSL. NPOCMPAHCMBEHHOE CIMPOeHUe NPeOebHbIX AMUHOS.
Bricokomonekyn | Qusuueckue ceolicmea amunos. AMunbl Kak opeanuieckue
SIpHbBIE OCHOBAHUSA: peakyuu ¢ 60001, Kucromamu. Peakyus copenus.
COCIMHCHMSL. AHunun Kax npedcmasumend apoMamuieckux AMuHO8.

Cmpoenue anununa. [Ipuuunsl ocrabienus OCHO8HBIX CEOUCME
AHUTUHA 8 CPABHEHUU C AMUHAMU NPEOelbHO20 PAOd.
Xumuueckue ceolicmea aHuIUHA: 83AUMOOelcmsue ¢
Kuciomamu, OpomHotl 6000, oxkucienue. Ilonyuenue amunos
AIKUTUPOBAHUE AMMUAKA U 60CCMAHOBIEHUEM
HUMPONPOU3BOOHBIX Y21€6000p0008. Peakyus 3ununa.
Ipumenenue amunos 6 papmayesmuueckoul
NPOMBIULIEHHOCIU. AHUTUH KAK Cbipbe 01 NPOU3800Cmed
anununoguix kpacumeneu. Cunme3svl Ha OCHO8E AHUIUNA.
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AMUHOKUCIOTHI U 6enku. Cocmas u HoMeHKIamypa. JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
Cmpoenue amunoxuciom. I'omonocuueckuil pso npeoeibHvix MP 01, 02, 04; OK 03, OK 04, JIPBP 15
amunokuciom. Mzomepus npedenbHbix AMUHOKUCIOM. I1P6 01-04, 06; OK 07.
Qusuueckue c8olUCmMBEa NPEOebHbIX AMUHOKUCTION. [TPy 02.

Amunoxuciomol Kax amgomephvie OpeaHuUiecKue coeOUHeHUs..
Cunmes nenmuoos. Ilenmuonas cenzv. buonocuveckoe
3Hauenue a-amunoxuciom. Qbaacmu npumMeHeHus
amunoxuciom. benxu kax npupoonvie buononumepwvt. Cocmas u
cmpoeHue 6enkos. OCHOBHbIE AMUHOKUCTIOMbL, 00paszyoujue
benxu. Xumuyeckue ceoucmea 6enKos: 2uopous,
OoeHamypayus, Kauecmeenuvle (yeemmuole) peakyuu Ha OeiKu.
Ilpespawenus 6enxos nuwu 8 opeanusme. buonrocuuecxue
@yuryuu 6enkos. JJocmudicenus 6 uzyueHuu CmpoeHust u
cunmesa 6enKos.

BricokomomnekymnsipHble coequHeHus. OcHo8Hble NOHAMUSL
BbICOKOMONEKYISAPHBIX COCOUHEHUIL: MOHOMED, NOIUMEp,
CMPYKMYPHOE 36€HO, CMeENeHb NOJUMEPUAYUU.
Knaccugpurayus nonumepos. OcrhosHvle cnocodwbl nonyuenus
BbICOKOMONEKYISIPHBIX COCOUHEHUIL: PEeaKyuu NOIUMEPUIAYUL U
noauxonoencayuu. Cmpoenue u CmpyKkmypa nojiumepos.
3asucumocms c8oOUCME NOTUMEPOG OM CIMPOEHUSL MOLEKY L.
Tepmonnacmuunvle u mepmopeaxmuehvie NoIUMepbL.
XuMmudeckue BoJIokHa. Knaccugpurayus 6010KoH.
Cunmemuueckue 6on10kna. Ilonusgpupnvie u noruamuonvle
BOJIOKHA, UX cmpoerue, ceoticmea. [Ipakmuueckoe
UCNONIb308AHUE BOIOKOH.

IIpakTHyeckue 3aHATHSA

[Ipaktnueckoe 3anstue Ne 9. CpaBHeHUE CTpOCHHS U
XMMHUYECKHUX CBOMCTB MpeeIbHbIX U apOMAaTUYECKUX aMUHOB

[IpakTuueckoe 3anstue Ne 10. UtoroBoe 3ansitue no pasaeiny
«OCHOBBI OPraHUYECKON XUMUU
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HpO(l)ECCI/lOHaJ'ILHO OPHCHTHPOBAHHOC COACP/KAHUEC

JlabopaTtopHblie padoThI

JlaGopaTopHass pabora Ne 5. Pacno3naBanme miacTMacc M
BOJIOKOH

JlaGopaTopHas pabota Ne 6. PemeHre skciepuMeHTaTbHBIX
3aJ1a4 Ha Pacllo3HaBAHUE OPTaHMYECKUX COSAMHEHUH.

JIP 04, 09, 13, 14;
MP 01, 02, 04;
TIP6 01-06;
TIPy 02, 03, 04.

OKO01, OK 02,
OK 03, OK 04,
OK 07.
IIK 1.4; 2.1

OkH/ JIPBP 10.1
JIPBP 15

Pazgea 2.
Teopernueckue
OCHOBbI XUMHH

36

Tema 2.1.
Crpoenue
aTtoma.
[Tepuoanueckui
3akoH /..
Menneneesa

Coaep:xaHue y4eOHOro MaTepuaJia

Crtpoenue BemiectBa. CospemenHas Mooeib CmpoeHus: amoma.
Ilyanuzm sanexmpona. Keanmoswie uucna. Pacnpedenenue
91€KMPOHO8 NO IHEPSeMUYECKUM YPOBHIM 8 COOMEEMCMBUU C
NPUHYUNOM HAUMEHbUEL dHepeull, npasuiom Xynoa u
npunyunom Iaynu. Ocobennocmu cmpoeHus: I3HepeemusecKux
YposHeli amomos danemenmos. InekmpouHas KoHguaypayus
amoma. Knaccugpurayus xumuueckux snemenmos (s-, p-, d-
anemermut). OCHOBHOE U 8030YHCOEHHbBIE COCMOAHUS AMOMOS.
Banenmmnvie snekmponul.

[Iepnonnueckas cuctema XMMU4ECKUX 351eMeHToB J1.1.
MengeneeBa. Quzuueckuii cmuvicnt Ilepuoouueckoeo 3akona
J.U. Menoeneesa. Ilpuuunvl u 3aK0OHOMEPHOCMU USMEHEHUS
CBOUCME INEMEHMO8 U UX COeOUHEHUL NO NePUoOam U Spynnam.
Mupoeosspenueckoe u nayunoe sHauenue llepuoouueckozo
saxona JI.U. Menoeneesa. Ilpocnosvl /[. M. Menoeneesa.
Omxkpuvlmue HOBbIX XUMUYECKUX DNEMEHMOE.

IIpakTH4yeckue 3aHATHSA

[IpakTrueckoe 3anstue Ne 11. CoctaBneHnue cxem
JIEKTPOHHBIX 000JI0UYEK aTOMa.

JIP 04, 09, 13;

MP 01, 02, 04;

TIP6 01-04, 06:
[Py 01, 02.

OKO1, OK 02,
OK 03, OK 04,
OK 07.

JIPBP 10.1
JIPBP 15

22




1

2

4

Tema 2.2.
Crpoenue
BEIIECTBA

Copep:kaHue y4e0HOI0 MaTepHuaJa

Buasl XUMU4eCKO# CBS3H. DeKmpoHHAS NPUPOOa XUMUYLECKOU
cea3u. dnekmpoompuyamenvHocmn. Kosanenmuas ceazv, ee
PA3HOBUOHOCIU U MEXAHU3MbL 00PA308aHUsL (0OMEHHBIU U
00HOpHO-akyenmopHwlil). Mounas céazv. Memannuueckas
c6s3b. Booopoonas cesnzv. Mescmonekynsprole
g3aumooeticmeus. Kpucmannuyeckue u amopghHule sewjecmaa.
THITBI KPUCTATUTMIECKHUX PEIIETOK (AMOMHASL, MONEKYIAPHAS,
UOHHASA, MeManIuyecKkas). 3asucumocms QuaUUecKux ceolucme
gewecmea om muna KpUcmaiiuueckou pewemxu. Ipuuunol
mHozoobpazus eeujecms. CogpemenHvle npedcmagieHus o
CcmpoenUun meepoblx, HCUOKUX U 2A3000PA3HBIX GeUjeCma.
JKuokue kpucmannul.

JlaGopaTopHbie padoThl

JlaboparopHast pabota Ne 7. MI3roroBieHne Mo ieei BemecTB
Y ONpeJiecIICHHE BUIOB XMMHUYECKOW CBSI3M B HUX

JIP 04, 09, 13;
MP 01, 02, 04;
I1P6 01-02, 04, 06;
TPy 01, 02, 03.

OKO1, OK 02,
OK 03, OK 04,
OK 07.

JIPBP 10.1
JIPBP 15

Tema 2.3.
XHUMHUECKHE
peakuuu

Coaep:xaHue y4eOHOro MaTepuaJia

XUMHUUECKUE PEAKINH. | OMOceHHbIe U 2emePOceHHbIE PeAKYUU.
Ckopocmb peaxyuu, ee 3a8UCUMOCHb OM PA3TUYHBIX
GPakmopos: npupodsvl peasupyrouux 6ewecms, KOHYeHmpayuu
peazupyrowux eewecms, memnepamypul (npasuio Banm
Toggha), nrowaou peakyuoHHol NOBEPXHOCMU, HANUYUSL
Kamanuzamopa. JHepeus akmusayuu. AKmueuposanHwiil
komniaexc. Kamanuzamopwt u kamanuz. Ponbs kamaiuzamopog 6
npupooe u nPoMblILUIeHHOM npoussoocmee. [lonamue 06
sHmanenuy u s3umponuu. Inepaus I'uboca. 3axon I'ecca u
crnedcmeus uz Heeo. Tennosvie 3¢hghexmbi XuMuyeckux peakyuil.
Tepmoxumuueckue ypagHeHus.

O6parumocTh peaknuii. XumMudeckoe paBHoBecue. CmewyeHue
XUMUHECKO20 PABHOBECUsL NOO OCUCMBUEM PAZTIUYHBIX
Gakmopos: KoHyeHmpayuu peazeHmos iy nPoOyKmos
peakyuu, oasnenus, memnepamypsvi. Ponv cmewenus
PAasHo8ecUsi 8 MEXHOI02UYECKUX NPOYeccax.

JIP 04, 09, 13;

MP 01, 02, 04;

T1P6 01-04, 06;
[Py 01, 02.

OKO01, OK 02,
OK 03, OK 04,
OK 07.

JIPBP 10.1
JIPBP 15
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IIpodeccrnoHaIbHO OPHEHTHPOBAHHOE COJEPKAHME

IIpakTnyeckue 3aHATHS

[IpakTnueckoe 3anstue Ne 12. PemeHue 3amad Ha cCMeEIIEHHE
PaBHOBECHS XUMUYECKUX PEAKIUI
[Ipaktuueckoe 3amsitue Ne 13. HaxoxzaeHue TEIUIOBBIX

3¢ (HEeKTOB XUMHUECKUX PEaAKIIUH.

JIP 04, 09, 13;

MP 01, 02, 04;

TIP6 01-04, 06;
TPy 01, 02.

OKO01, OK 02,
OK 03, OK 04,
OK 07.

ITo3H/JIPBP 15;

HpO(l)eCCI/IOHaJ'[I)HO OPHCHTHPOBAHHOC COACP/KAHUEC

Tema 2.4.
JucnepcHsle
CHUCTEMBI.
PacTtBopsI.
DIEKTpONIUTHYE
cKas
JUCCOIanus

Coneprkanue y4eOHOro MaTepuraia

JucniepcHbele cucteMbl. Koanouowvle cucmemvl. Hcemunmuvie
pacmeopyl. Pacmeopenue kax @usuxo-xumuueckuii npoyecc.
CriocoObI  BBIpaKEHHSI KOHIIEHTPAIIMH PACTBOPOB: MACCO8As
00151 PACMBOPEHHO20 Bewecmed, MOJAPHASL U  MONALbHAS
KoHyenmpayuu. Tump pacmeopa u mumpogaHue.

Peakuuu B pacTBOpax 3JEKTPOJIUTOB. Kauecmeennvie peakyuu
Ha uownwvl 8 pacmeope. Kuciomno-ocHognvle 83aumooeiicmaus 6
pacmeopax. Amgpomeprnocms. Honnoe npouszgedenue 800ul.
Booopoounwuii noxaszamens (pH) pacmeopa.

I'maponus  coneit. 3uauenue eudporuza 6 OuonocUuecKux
O0OMEHHbIX  Npoyeccax. Ilpumenenue  eudponusza 8
NPOMBIULEHHOCTU.

IIpakTnyeckue 3aHATHS

[IpakTuueckoe 3anarue Ne 14. Pemenue 3a1ad 1o reme
«Cnoco0bl BbIpayke€HHsI KOHLIEHTPALUU PAaCTBOPOB»
[IpakTuueckoe 3ansatue Ne 15. CocraBiieHue peakiuii HOHHOTO
oOMeHa

[IpakTuueckoe 3anarue Ne 16. CocraBiieHue peakuuii
TUIPOJIK3a COJIeH

JlabopaTtopHblie padoThI

JlaGopatopHast pabGota Ne8.
3aJaHHOM MacCOBOM J0JICH

JlaGopatopnas padota Ne 9. [IpuroroBneHnue pacTBOpOB C
3aIaHHOM MOJISIDHOM KOHLIEHTpauuen

[TpuroroBneHue pacTBOpoOB C

JIP 04, 09, 13, 14;
MP 01, 02, 04;
T1P6 01-06;
TPy 01, 02, 04.

OKO1, OK 02,
OK 03, OK 04,
OK 07.

TosH/JIPBP 15;

OKO01, OK 02,
OK 03, OK 04,
OK 07.

ITo3H/JIPBP 15;

OKO01, OK 02,
OK 03, OK 04,
OK 07.

K 1.3; 1.4; 2.1

OkH/ JIPBP 10.1
JIPBP 15
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Ilpogheccuonanvno opuenmuposannoe cooeprcanue
Tema 2.5. Coaep:xaHue y4eOHOro MaTepuaJia
OxuciutenbHo- | OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMU 6 NPUPOOe, JIP 04, 09, 13; OKO01, OK 02, ITo3H/JIPBP 15;
BOCCTAHOBUTEND | NPOU3BOOCHBEHHBIX NPOYECCAX U HCUZHEODEesMeNbHOCMU MP 01, 02, 04; OK 03, OK 04,
HbIE pEeaKIuu opeanusmos. OKUCIumenbHO80CCMaHOBUMENbHbIU NOMEHYUAT I1P6 01-04, 06; OK 07.
cpeovl. Iloseoenue sewgecms 6 cpedax ¢ pasHbiM 3HAUEHUEM [TPy 01, 02.

PH. Memoowi snexmponnozo u s1eKmpoHHo-uoHHo20 banawnca.
l'anveanuueckuii snemenm. Xumuueckue uCmMoyHUKY MOKd.
Cmanoapmmuuiii 6000p0ooHblil 31ekmpod. CmarHoapmmblii
9NeKMPOOHbILL NOMeHYUAL cucmemul. Psio cmanoapmmwvix
eKMpOOHbIX nomeHyuanos. Hanpasnenue
OKucaIumenbHo80CCMan08UMeNbHbll peaxkyuti. INEKTPOIN3
PacTBOPOB M pacIjIaBoOB cojiel. [Ipakmuueckoe npumenenue
NEeKMPOAU3A OJisl NOJIYYEHUS] WYETOYHBIX, ULeTIOUHO3EMEbHBIX
Memannos u anomunusi. Kopposust METaJIoB: 8udbl KOppo3ul,
CnocoObl 3auumol Memaiilos om KOppo3suu.

HpaRaneCKne 3AHATUSA

[IpakTtueckoe 3anstue Ne 17. Pemienwe 3amad MeTOI0M
3JICKTPOHHOTO OajaHca

[Ipaktnueckoe 3anstue Ne 18. Pemenne 3agau MeTogom
AIEKTPOHHO-UOHHOTO OaaHca

[Ipaktrueckoe 3anstue Ne 19. Pemenue 3agau no teme
«IIEKTPOIIU3Y
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Pa3pean 3.
OcHOBBI
HEOPraHM4YecKou
XUMHUH

30

Tema 3.1.
Meramnbsl

Copep:xxanue yueOHOro MaTepuaJia

O6mas xapakrepuctuka snemeHToB [A—IIIA-rpymnmn. Okcuost u
nepokcuovl Hampus u kamws. Pacnosuwasanue ramuonos
nampus u kanusa. Conu nampus, Kanus, Kaibyus U MAa2Hus, ux
3HaueHUue @ Npupoode U JKHCU3HU Henogexa. Kecmxocmsv 800vl U
cnocobvl  ee  ycmpauenusa.  Komnnexkcuvle — coeOuneHus
AMIOMUHUS. ATTIOMOCUTUKAMNDL.

Metamnst IB-VIIB-rpynn (Menp, HMHK, XpoM, Maprasel).
Ocobennocmu cmpoenuss amomos. Obwue ¢husuueckue u
xumuyeckue ceovicmsa. llonyuenue u npumenenue. OKcuovl u
2UOPOKCUObL DMUX MEMANN08, 3A8UCUMOCMb UX CBOLCME Om
cmenenu  OKUCNeHusi  dnemeHma.  Baogwcueuwue — conu.
OkucnumenvHbvle C8OUCMEA COJIEU XPOMA U MAP2AHYA 8 8blCUlell
cmenenu oxucienus. Komniexkcuvie coeounenus xpoma.

IIpakTHyeckue 3aHATHSA

[Ipaktnueckoe 3anarue Ne 20. Pemenue 3amad mo Tteme
«Mertambl noarpyni A
[Ipaktnueckoe 3anarue Ne 21. Pemenue 3amad mo Tteme
«Meramiel noarpynn By

JIP 04, 09, 13;

MP 01, 02, 04;

I1P6 01-04, 06;
I1Py 02.

OKO1, OK 02,
OK 03, OK 04,
OK 07.

JIPBP 10.1
JIPBP 15
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Tema 3.1. Copep:xanue yueOHOIro MaTepuaJia
Hemertamnsr O6mas xapaktepuctuka aneMeHToB [VA-rpynmsl. Ceoticmea, JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
nonyyenue u npumenenue yens. Cummes-eaz Kak OCHO8A MP 01, 02, 04; OK 03, OK 04, JIPBP 15
COBPEMEHHOU NPOMBIULIEHHOCMU. AKMUBUPOBAHHBIL Y20Nb KAK ITP6 01-04, 06; OK 07.
aocopbenm. Hano cmpykmypei. Muposvie Oocmudicenus 8 ITPy 02.

obnracmu  co30aMus  HAHO  Mamepuanos.  INeKmpoHHOe
cmpoenue MoneKyvl yeaprozo 2asd. Ilonyuenue u npumenerue
yeapnoeo eaza. buonocuueckoe Oelicmsue yzapHozo easa.
Kapouowr ranvyus, anomunus u owcenesa. Kapdbonamor u
euopoxapbonamol. Kpy2oeopom yenepooa 6 Hcugou u Helcugou
npupode.  Kauecmeennas peakyus Ha  KapOOHAM-UOH.
Qusuueckue u xumuyeckue ceovcmea Kpemuus. Cunanvl u
cunuyuowvl. Oxcuo kpemnus (IV). Kpemnuegvle kucromvl u ux
conu. Cunuxammvle MUHEPAaIbl — OCHOBA 3eMHOU KOPUL.

OOmiast XapakTepUCTHKA 3JEMEHTOB VA-rpymnmsl. Humpuosi.
Kauecmeennasn peaxyus na uon ammonus. Azomuas xKucioma
Kaxk okuciumens. Humpamoi, ux ¢usuueckue u xumuyecxue
ceolicmsa, npumenenue. Ceoticmea, nonyuenue u npuMeHeHue
Gocghopa. @ocghun. @ocghopuvie u noaugocgopHuvle Kuci0mbi.
buonoeuueckas ponv ghocgpamos.

OO6mas xapaktepuctuka d1eMeHTOB VIA-rpymmbel. OcoObie
CBOMCTBA KOHIIEHTPUPOBAHHOU CEepHOH KHUCITOTHI.
KauecTBennbie peakiuu Ha cynbdua-, cynbur-, u cynbdar-
VOHBI.

Oo6mas XapaKTepUCTUKA DJIEMEHTOB VIIA-rpynmel.
Ocobennocmu  xumuu @mopa. I anoeeno8000podvl u ux
noayyenue. 1ano2eno8000pooHble KUCAIOMbBL U UX  COJU.
Kauecmesennuie peakyuu Ha 2a102eHUO-UOHDL.
Kucnopoocooepocawue  coeounenus  xnopa. Ilpumenenue
2A/102eHO8 U UX BANCHEUUUX COCOUHEHUII.

bnaroponubie raswl.  [lpumenenue  61a20poOHBIX  2A308.
3axkonomeprocmu 6 usmMeHeHUU CEOUCME NPOCMbIX BeUiecms,
B000POOHBIX COCOUHEHUU, BbICULUX OKCUOO8 U 2UOPOKCUOO8.
Hoenmughuxayus nHeopeanuyeckux eeujecms u UOHOS.
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IIpakTHyecKkue 3aHATHSA 8
[Ipaktrueckoe 3anstue Ne 22. Pemenue 3aga4 no reme JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
«OnemenTtsl [VA- rpynmbm MP 01, 02, 04; OK 03, OK 04, JIPBP 15
[IpakTrueckoe 3anstue Ne 23. Pemmenue 3agad no reme I1P6 01-04, 06; OK 07.
Onements! VA - VI A-rpynn» [1Py 02, 03, 04.
[IpakTrueckoe 3anstue Ne 24. Pemenue 3aga4 no reme
«OnemenTsl VIIA-rpynnsm»
[Ipaktrueckoe 3anstue Ne 25. MitoroBasi KOHTpoJbHas padoTa
10 001Iel M HEOPraHUIECKOW XHUMHH
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME
JlaGopaTopHbie paboThl 2
JlaboparopHass pabora Ne 10. M3yueHue CBOWCTB cepHOU JIP 04, 09, 13, 14; OKO01, OK 02, OxH/ JIPBP 10.1
KUCJIOTBI MP 01, 02, 04; OK 03, OK 04, JIPBP 15
I1P6 01-06; OK 07.
[TPy 02, 03, 04. K 1.4; 2.1

Pazgea 4. 10

Xumus u Copep:xanue y4yeOHOro MaTepuaia 8

JKH3Hb Hayunbie MeTObI TO3HAHUS B XUMUH. M CmMOYHUKU XUMUYECKOU JIP 04, 09, 13, 14; OKO01, OK 02, JIPBP 10.1
unghopmayuu. Iouck ungopmayuu no HazeanusM, MP 01, 02, 04; OK 03, OK 04, JIPBP 15
uoeHmughuxamopam, cmpykmypHoim gopmynam. Xumuveckuii I1P6 01, 04, 06; OK 07.
ananus, cunmes, MoOOeaIUPOBAHUE XUMULECKUX NPOYECCO8 U ITPy 01, 02, 05.

S6IeHULL KAK Memoobl HAY4YHO2O0 NO3HAHUAL. Mamemamuueckoe
MO@GJZL!]?OGaHue npocmpanHCme€erH020 CmMpoerust MOleK)1
OpcaAHUYEeCKUX eeecmse. COGpeMeHHble gbuauico-xuMuueCKue
Memoobl YCcCmaHoe61eHUAl cocmaea u CmpyKmypbvl 6eiecmse.
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Xumusi ¥ 310poBbe. Jlekapcmea, gpepmernmol, GUMAMUHBL, JIP 04, 09, 13, 14; OKO01, OK 02, JIPBP 10.1
2OPMOHDL, MUHEpabHble 800bl. IIpobnemsl, cea3anmbvie ¢ MP 01, 02, 04; OK 03, OK 04, JIPBP 15
npuUMeHeHueM J1eKapcmeeHHblX npenapamos. Bpeonvie I1P6 01, 04, 06; OK 07.
NpUBbIUKU U hakmopwl, paspyuiaroujue 300posve (KypeHue, [TPy 01, 02, 05.

ynompeberue anKko2ous, Hapkomanus). Payuonanreroe
numanue. Iluwesvie 0obasxu. Ocnosvl nuueso xumuu. Xumus
6 meouyute. Pazpabomka nexapcme. Xumuueckue cencopbi.
Xumusi 6 nosceonesnoti socuznu. Morwowue u yucmsuue
cpedcmaa. Penennenmot, uncekmuyuowvt. Cpeocmea 1uyHoll
eueuenvl u kocmemuxu. Ilpasuna 6ezonachoil pabomuwl ¢
COKUMU, 2OPIOYUMU U TMOKCUYHBIMU 8eU4eCN8aMU, CPeOCmBaMU
ObIMOBOL XUMUU.

XHMHS U CEIICKOE X03AUCTBO. Munepanvhvie u opeanuyeckue
yooopenus. Cpeocmea 3aujumuol pacmenuil.

Xumust B IpOMBIIUIEHHOCTH. Obwue npedocmasienus o
NPOMBIULIEHHBIX CHOCOOAX NONYYEHUs. XUMUYECKUX 6eujecms
(Ha npumepe NpPOU3BOOCMBA AMMUAKA, CEPHOL KUCIOMbL).
Ilpomviwnennas  opeanuueckas  xumusa.  Colpve 074
opeaHudeckou npomviuLienHocmu. Ilpoonema omxodos u
nobounvix  npodykmos.  Haubonee — KpynHOmMoOHHadICHblE
npou3800Ccmea OpeaHudeckux coeounerutl. Yepnas u yeemuas
memaniypeus. Cmeknio u CUTUKAMHASL NPOMBIULIEHHOCMb.
Xumust ¥ sHepretuka. [Ipupoonvie ucmouHuku y2iee000p00os.
Ilpupoonwviti u nonymuulitl He(pMAHOU 2a3bl, UX COCMAB U
ucnonvzosanue. Cocmas Hepmu u ee nepepabomxa.
Hegmenpooykmul. Oxmanosoe uyucino 6Oensuna. Oxpana
oKpydcaroweri  cpedvl  npu  Hegmenepepabomke U
MPancnopmuposke  Hegpmenpooykmos.  AnvmepHamuenbvie
UCTNOYHUKU IHEP2UU.
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1 2 3 4 5 6
Xumusi B CTpouTenbeTBe. [Jemenm. bemon. [loo6op JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
ONMUMATLHBIX CIPOUMENIbHBIX MAMEPUATIO8 8 NPAKMUYECKOU MP 01, 02, 04; OK 03, OK 04, JIPBP 15
0esmenbHOCmU Yello6eKd I1P6 01, 04, 06; OK 07.

XUMHS U 3KOJIOTHSL. Xumuueckoe 3a2pssHeHue okpyrcarouert [TPy 01, 02, 05
cpedwvl u e2o nocreocmeusi. Oxpana cuopocghepul, noyswl,
ammocghepul, Gropwvl u hayHvl 0m XUMUYECKO20 3a2PAZHEHUS.
IIpakTHYecKkne 3aHATHS 6 JIP 04, 09, 13;
[IpakTrueckoe 3anstue Ne 26. BrinmosHeHue 3agaHuii Mo Teme MP 01, 02, 04; OKO01, OK 02, JIPBP 10.1
«IIpupoaHblii Ta3 ¥ MOMYTHBIE HE(TAHBIE ra3b» 11P6 01-04, 06; OK 03, OK 04, JIPBP 15
[Ipaktrueckoe 3ansTue Ne 27. BoImoaHeHUe 3aJlaHUi 11O TEMe [Py 01, 02, OK 07.
«Hedts. HedrempoaykTs»
[Ipaktuueckoe 3ansitue No 28. BrlmonmHeHWE KOHTPOJIBHOU
paboThI 1O MpeAMETY « XUMUSD»
Koncyabpranun | Cogep:kanue Mmarepuajia 4
Koncynpramus Ne 1. O6mas xumus
Koncynpramus Ne 2.
Heoprannueckas xumus
Koncynpramus Ne 3.
OCHOBHBIE IOHSITUSI OPTAHUYECKON XUMUU. Y TJIIEBOIOPOIbI
Koncynpranus Ne 4.
Kucnopoaconepxariye v a30TCOACpIKAITUE OPTaHUICCKHE
COCAUHEHHUS
Ix3aMeH 6
Bcero 180
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4. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBLI YYEBHOI'O IPE/IMETA

Tpeb6oBaHUsA K MUHMMAJIbHOMY MATEPHAIbLHO-TEXHHYECKOMY O0ecreyeHUIo
Peanuzanus nporpamMmel npeaMeTa TpeOyeT Hanuyus ydeOHoro kabunera XuMuH.

O6opynoBanue yueOHOTO KaOMHETa:

— TMOCaJ0YHBIE MECTA CTYCHTOB;

— pabouee MEeCTo MpenoaaBaTes;

— HarjsaHbie mocoOus (y4eOHUKH, OMTOPHBIE KOHCIIEKThI-TUIAKAThI, CTEH b, KAPTOYKH,
pa3maTOYHBI MaTepuai, KOMIUIEKTHI MPAaKTHYECKHX M JabopaTOpHBIX padoT,
MHCTPYKIIMU MO TEXHUKE OE30MaCHOCTH B KAOUHETE XUMUU);

— CpelcTBa MOXKapOTYIICHUS;

— BBITSDKHOM 1IKad;

— XHUMHYECKasl OCyAa U PEaKTHUBBHI.

TexHuueckue cpeacTBa 00y4eHUs:
— KOMIIBIOTED;
— MYJIBTUMEIUWHBIN IIPOEKTOP;
— DKpaH;
— poctyn K cetu HTepHeT.

Nudpopmanuonnoe odecredeHne 00y4eHust

OCHOBHBIE HCTOYHUKH
Jlna mpenoaBarenen

1. ®enepanbubiil 3aKk0H 0T 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
®enepanuny. [Ipukaz MunuctepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413
«O0 yTBepxkIeHnu (GeaepalbHOTO0 TOCYJapCTBEHHOTO 00pa3oBaTEbHOTO CTaHIapTa
cpeaHero (IMOJTHOT0) O0IIero 00pa3oBaHUs.

2. [Ipuka3z MunucrepctBa obpazoBanmst U Hayku PD or 29.12.2014 Ne 1645 «O
BHeceHUH n3MeHeHuit B [Ipukas MunucrepctBa obpazoBanus u Hayku PO ot 17.05.2012
No 413 “O0 yrBepxkaeHun QeaepasbHOTO TOCYAAPCTBEHHOrO 00pa30BaTEIbLHOTO
CTaHJapTa cpeaHero (IOJIHOro) 00IIero 00pa3oBaHus .

3. [Tucemo [lenmaprameHTa rocyapCTBEHHOM MOJUTUKH B cpepe MOArOTOBKH pabounx
kagpoB u IO MwunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenpainuu 1o
OpraHu3alliyd TMOJIyYeHHUs CpelHero oOmero o0pa3oBaHUs B IMpejesiax OCBOCHHUS
o0pa3oBaTeIbHBIX MPOrpaMM CpPEIHEro MpOoPEeCcCHOHAILHOIO 00pa3oBaHus Ha 0aze
OCHOBHOT'0 00111ero 00pa3oBaHus ¢ yueToM TpeOoBaHUM (eaepanbHbIX TOCYAapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB M MOJydyaeMON MPOo(eccu WIH CHEeIHAIbHOCTH CPEIHETO
1po(heCCUOHATLHOTO 00pa30BaHUM.
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JInst CTyIeHTOB

1. lNabpuensa O. C., Octpoymo U. I'. Xumus qis npodeccuil U crielMabHOCTEH
TEXHUYECKOro Mpoduiis: Y4eOHUK IS CTY. YUpexKIeHu cpena. npod. oOpazoBaHus. —
M., 2019.

2. lNabpuensa O. C., OctpoymoB U. I'., OctpoymoBa E. E. u ap. Xumus nus
npodeccuii U cHenuanbHOCTEH E€CTECTBEHHO-HAYYHOTO MNpOuMiIs: YYEeOHHK sl CTY/I.
yupexaeHuit cpen. npod. oopazosanus. — M., 2019.

3. INabpuensa O. C., OctpoymoB W. I'. Xumus mist mpodeccuii M CrenraIbHOCTEH
COIMAJIbHO-DKOHOMHYECKOTO W TYMAaHHTApHOTO Tpoduiel: ydeOHWK I CTYI.
yapexaeHuit cpen. mpod. oopazoBanms. — M., 2019.

J]OIIOJIHI/ITCJILHLIC HCTOYHHUKH

Jlna mpenoaBarenen

1. Tabpuensu O.C., JleicoBa I'.I'. Xumus: xkHHMra Ui mpemnojgaBaTeis: y4ed. -MeTo.
rmocooue. — M., 2019.

2. T'abpuensu O.C. u nmp. Xumusa g npodeccuit U crenuasbHOCTEH TEXHUYECKOTO
npoduiisa (ANMEKTPOHHOE HNPUIIOKEHHE).

g ctyneHToB

1. T'abpuensu O. C., Octpoymos U. I'., CnagkoB C. A., lopodeeBa H.M. Ilpaktuxkym:
y4e0. mocodue isl CTy/I. yUpexkaeHuit cpel. mpod. odopazoanus. — M., 2019.

2. T'abpuensa O. C., OctpoymoB U. I'., Cnagkos C. A. Xumusi: mocooue st HoArOTOBKH
k EI'3: yuel. nmocobue amst ctyn. yupexaenuit cpesi. npod. oopazoBanus. — M., 2019.

3. Tl'abpuensu O. C., JlpicoBa I'. I'. Xumwms. TecTsl, 3a7aun U ynpaxxHeHUs: yueol.
nocoOue A CTyA. yupexaeHuil cpes. npod. oopazoBanus. — M., 2019.

4. Epoxun 0. M., Komanera U. b. Xumms nmna mnpodeccuit U crenuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Tpoduiiei: y9eOHUK I CTYA. YUPEKISHUN
cpen. mpod. obpazoBanus. — M., 2019.

5. Epoxun 1O. M. Xumus: 3agaun v ynpaxHeHUs: yue0. mocoOue Juisl CTy. YUPEKIASHUN
cpea. npod. oopazoBanus. — M., 2019.

6. Epoxun KO.M. COOpHUK TECTOBBIX 3aJlaHUl MO XUMHUU: yued. mocoOue mjig CTY.
Yupexxnenuit cpen. npod. oopazoanus. — M., 2019.

7. Epoxun 1O. M., Kopamea M. b. Xumus s mnpodeccuii u crenuaibHOCTEH
TEXHUYECKOT0 Mpoduis. DIEKTPOHHBIM y4eOHO-METOIUYECKUd KOMIUIeKC. — M.,
2019.

8. Cnankos C. A., OctpoymoB U. T'., I'abpuensa O. C., JlykpssHoBa H. H. Xumus mis
npodeccuil U crenuaTbHOCTEH TEXHUYECKOro Mpoduis. IJIEKTPOHHOE MPUIOKEHUE
(37IeKTpOHHOE y4eOHOe M3JIaHMe) JUIS CTYI. YUpeKACHUH cpea. mpod. oOpa3oBaHMS.
— M., 2019.

9. Xomuenko I'.I1. [Tocobue no xumuu ju1s noctynatomux B BY3se1 — M., 2017.
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BN e

Ilepeyens UHTEpHET-pEcypcoB

www. pvg. mK. ru (onmumnuana «Illokopu BopoOseBbI TOpBI»).

www. hemi. wallst. ru (O0pa3zoBaTeabHbIN CAalT IS MIKOJIHHUKOB « XUMUSD).
www. alhimikov. net (O6pa3oBarenbHbIN CAUT JIJIs1 ITKOJIBLHUKOB).

www. chem. msu. su (DexkTpoHHass OMOIMOTEKA 110 XUMUH).

www. enauki. ru (uHTepHET-U3aHUE M1 yunTeneld « EcTecTBeHHbIE HAyKW» ).
www. 1september. ru (Metoauyeckas razera «llepBoe ceHTAOPs»).

www. hvsh. ru (kypnan «Xumus B kose»).

www. hij. ru (xypHas « XUMUS U KUZHBY).
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O
HPEIAMETA
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HaumeHoBaHue 00pa3oBaTe/IbHBIX
pesyabratoB ®I'OC COO
(mpeamertHsble pedyabratsl — [1P0;
IIPy)

MeToabl OLIEHKH

ITP6 01. CdopmMupoBaHHOCTH TIPEICTABICHUN
0 MECTE€ XMMHH B COBPEMEHHON HAy4YHOU
KapTHHE MHpa; TIOHUMaHUE POJIM XUMHUHU B
(dbopMHpOBaHUU KPyro3opa
(YHKIIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa IS
pelIeHUs] TPAKTUYECKUX 3a4a4;

[ToaroToBka npe3eHTanuii, COOOIEHUH.
IToaroroBka OT4ETOB IO TEMaM.
[IpakTHueckue 3aHATHA.
JlaboparopHbie pabOTHI.

[1P6 02. Bnanenue oCHOBOIIOJIArarOIMMA
XUMUYECKUMHU MOHSATUIMHU, TEOPHUIMHU,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJIb30BaHUE XMMHYECKOM TEPMUHOJIOTUEN U
CHUMBOJINKOH;

VY CTHBIN UHAMBUTYAJIbHBIA OITPOC

TpeHunru.

[IpakTryeckue 3aHATHA.

KoHnTponbHble paboThI.

CamocrosTenbHbIe paOOTHI IO UHIWBHIYATbHBIM
KapTOUKaM-3aIaHUSIM.

[1P6 03. BnameHue OCHOBHBIMUA METOIaMHU
HAy4HOTO IMO3HAHUS, UCTIOJIB3YEMbIMU B
XUMUU: HAOIOJICHUE, OTMCAHNUE, U3MEPCHHE,
AKCIIEPUMEHT; YMEHHE 00pabaThIBaTh,
OOBSACHATH Pe3yJIbTAaThl MPOBEACHHBIX OMBITOB
U JIeJaTh BBIBOJIBI, TOTOBHOCTh U CIIOCOOHOCTD
MIPUMEHSATH METO/IbI TO3HAHMS TIPU PEIICHUH
MPaKTUYECKHX 3a/1a4;

[TpakTudeckue 3aHITHS.
TpeHunru.
TectupoBanue.
KoHnTponbHbIe paboThI.
JlaGopaTopHbie pabOTHI.

ITP6 04. CpopMHUPOBaHHOCTh YMEHHMS JaBaTh
KOJIMYECTBEHHBIE OLICHKH U ITPOBOJUTD
pacyeTsl 10 XUMHUYECKUM (popMyiaM U
YpaBHEHHUSIM;

IIpakTuueckue 3aHsTHS.

Tpenunru.

Tectupoanue.

KonTponbHbie paboThI.

CamocrosTenbHble padoThl [0 HHAUBUYaTbHBIM
KapTOUYKaM-3aJaHUSIM.

JlabopatopHblie paboTHI.

IIpoBepka fOMAIIHUX 3aJaHU.

I1P6 05. Bnasenue npaBuiaMHu TEXHUKU
0€30MacHOCTH NP UCIIOJIH30BAHUHT
XUMHUYECKUX BEIIECTB;

TpeHunru.
TectupoBanue.
JlaGopaTopHble paboTHI.

ITP6 06. ChopMupoBaHHOCTH COOCTBEHHOM
MO3UINH 110 OTHOIICHUIO K XUMHYECKOH
UH(POPMAIINH, ITOJTy4aeMOH U3 pPa3HBIX
HUCTOYHHUKOB.

[IpezenTanmu.

[ToaroToBka cooOIeHNH, TPE3CHTALUIA.
CamocrosiTenbHble paOOThI IO HHAMBUAYAIHBIM
KapTOYKaM-3aaHUsIM.

[ToaroToBKa OTYETOB MO TEMAM.

[TPy 01. CopmMHUpOBaHHOCTH CUCTEMBI
3HAHUN 00 OOLIMX XUMUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPUSIX;

[ToaroroBka mpe3eHTAIHIA, COOOIICHUH.
[ToaroToBKa OTYETOB MO TEMAM.

ITPy 02. CpopMHUpOBaHHOCTh YMEHUN
MCCJIEIOBaTh CBOMCTBA HEOPTaHUYECKUX U
OpPraHWYECKUX BEIIECTB, OOBSICHATh
3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX
peakuuii, MpOrHo3UpPOBaTh BO3MOXKHOCTh UX

OCYIIECTBJICHUS;

[ToaroroBka mpe3eHTaIHii, COOOIIEHUH.
Tpenunru.

Tectupoanue.

JlaGoparopHbie pabOTHI.

IToaroroBxa OTYETOB IO TEMAaM.
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HaunmeHnoBanue o0pa3oBaTe/IbHbIX
pesyiabratoB ®I'OC COO
(mpeametHble pedyabrTathl — [1P0;
I1Py)

MeToabl OLIEHKH

[1Py 03. BnageHue yMEeHHUSIMU BBIABUTATh
TUITOTE3LI HA OCHOBE 3HAHUI O COCTaBe,
CTPOEHHUHU BEIIECTBA K OCHOBHBIX XUMHYECKHUX
3aKOHAaX, MIPOBEPATH UX IKCIIEPUMEHTAIBHO,
dbopMynupys Leb UCCIET0BAHUS;

[TonroroBka mpe3eHTaIMii, COOOIIEHUH.
TpeHunru.

TectupoBanue.

JlaboparopHbie pabOTHI.

[ToaroToBka OTYETOB MO TEMAM.

[Py 04. Bnagenue metonamu
CaMOCTOSITEIILHOTO TUIAHUPOBAHUS U
MIPOBE/ICHUS] XUMHUECKUX IKCIICPUMEHTOB C
COOJTIOZICHHEM TTPaBWII O€301MaCHOMN padOTHI ¢
BEIIECTBAMH U JIA0OPATOPHBIM
obopynoBanrueM; chOPMHUPOBAHHOCTh YMEHUH
OIMCaHMsI, aHAJTN3a U OIICHKU JOCTOBEPHOCTH
MIOJTyYEHHOTO Pe3yJIbTaTa;

TpeHuHru.
TectupoBanue.
JlabopatopHblie pabOTHI.

[TPy 05. CdopMHUpOBaHHOCTH YMEHUN
IIPOrHO3UPOBATh, AaHATU3UPOBAThH U OLIEHUBATh
C MO3UIUH IKOJIOTHYECKOI 0€3011acHOCTH
MOCJIE/ICTBHSI OBITOBOM M MPON3BOICTBEHHON
JIESTEIIBHOCTH YEJIOBEKA, CBA3aHHOM C
nepepabOTKON BEUIECTB

Tpenunru.
TectupoBanue.
JlaGopaTopHble paOoTHI.
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Ipunoxenue 2

Cunxponusanus oopasoBarenbHbix pe3yjbraToB PI'OC COO n ®I'0OC CIIO

HaumenoBanue OK, IIK
corjacao ®I'OC CIIO

HaumeHoBaHUEe JIMYHOCTHBIX
pesyabTatos (JIP)
coraacao I'ocC COO

HaumenoBanue
MeTtanpeameTHbix (MP)
pe3yJbTaToB
coraacuo ®I'OC COO

OK 1. Be1i6upats crmoco0sl
peIIeHus 3a1a9
npodeccuoHanbHOM
JIESITCIIbHOCTH,
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM;
OK 2. Ocy1iecTBasiTh MOUCK,
aQHAJIU3 U UHTEPIIPETAIHIO
nHdopmaIuu, Heo0X0IUMOMN
JUTS BBITIOJTHEHUS 3314
npodeccuoHanbHOM
JIESITCIIbHOCTH,

OK 3. IImanupoBath u
peanu30BbIBaTH COOCTBEHHOE
npodeccuoHanbHOE U
JTUYHOCTHOE Pa3BUTHC,

OK 4. PaGoTtath B
KOJUICKTUBE U KOMaHJIe,

3¢ pexTHBHO
B3aMMO/ICHICTBOBATH C
KOJUJIEraMH, PYKOBOJICTBOM,
KITUCHTaMH,

OK 7. CozeiicTBOBaThL
COXPAHEHHUIO OKpYyXKarolen
Cpellbl, pecypcocOepexeHHIo,
3¢ (dEeKTHBHO JCHCTBOBATH B
Ype3BbIYAIHBIX CUTYyAIIHSIX.
I1K 1.3. IToaroraBnuBarth
peareHThl, MaTepuaibl U
pacTBOpPbI, HEOOXOAUMBIE IS
aHaM3a.

[1K 1.4. PaboTats ¢
XUMHUYECKUMHU BEIIECTBAMU U
000pyI0BaHUEM C
COOJIIOZICHHEM OTPACIEBBIX
HOPM.

I1K 2.1 O6cmyxuBaTh 1
IKCIUTYyaTUPOBAThH
nabopaTopHOe
obopyioBaHue,
HCTIBITATEIBHOE
000pyI0BaHUE U CPEICTBA
U3MEPEHUS] XUMUKO-
AHATUTUICCKUX
J1a00paTOPHIA.

JIP 04. ChopMUpOBaHHOCTH
MUPOBO33pEHUS,
COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH 1 0OIIECTBEHHON
MPAKTHUKU, OCHOBAaHHOTO Ha
JIAJIoTe KyJbTYp, a TaKXKe
pa3nmuuHBIX (HOpPM OOIIECTBEHHOTO
CO3HaHUSs1, OCO3HAHUE CBOETO
MECTa B IMOJIUKYJIBTYPHOM MHUPE;
JIP 09. ['otoBHOCTB u
CHOCOOHOCTh K 00pa3oBaHHIO, B
TOM YHUCJIE CaMOOOpPa30BaHUIO, Ha
IPOTSHKEHUU BCel KHU3HU;
CO3HATENbHOE  OTHOILIEHHE K
HEMpPEepHIBHOMY 00pa30BaHUIO KaK
YCJIOBHUIO YCIEIHOU
npodeccuoHanTbHON "
OOIIIECTBEHHOM JIESITCITLHOCTH;

JIP  13. Oco3HaHHBI  BBIOOp
Oynay1eit npodeccun u
BO3MOXKHOCTEH peanuzanuu
COOCTBEHHBIX YKU3HEHHBIX
TUTAHOB; OTHOIIIEHUE K
npoecCuoHaTbHOM
NESTEIbBHOCTH KaK BO3MOXKHOCTHU
y4acTusi B PEIIEHUU JIMYHBIX,
OOIIIECTBEHHBIX,
TOCY/apCTBEHHBIX,
00IICHAIIMOHAIBHBIX MTPOOJIEM;
JIP 14. ChopMupoBaHHOCTH
HKOJIOTUYECKOTO MBITIICHUS,
MOHUMAaHUS BIUSHUS COLUATBHO-
HYKOHOMUYECKHUX MPOIIECCOB HA
COCTOSTHUE MPUPOJHON U
COLIMAJIBHON CPENbL;
nproOpeTEeHNE OMbITa HKOJIOTO-
HaTpPaBIEHHON JESITEILHOCTH.

MP 01. YMeHue caMOCTOSITEILHO
OHpeI[eHHTB eJIn OCATCIIBHOCTU U
COCTaBJIATH IIJIaHBI IESITENLHOCTH,
CaMOCTOSITEJIBHO ~ OCYIIECTBIISTH,

KOHTPOJIUPOBAaTh u
KOPPEKTUPOBATh  JICSTEIbLHOCTD;
HCIIOJIF30BaTh BCE BO3MOXKHBIC
pecypcehl TS JIOCTYDKEHHUS
MOCTaBJICHHBIX nernem u
peanuzanuu MJIaHOB
eI TeTLHOCTH, BBIOMPATH
YCIICIIHbIE CTpaTeruu B

Pa3IUYHBIX CUTYAIIHSIX;
MP 02. YMeHue MNpOAYKTHUBHO
o0maThCcsi U B3aUMOJICHCTBOBATh

B nporecce COBMECTHOM
JeSITEIbHOCTH, YUUTHIBATh
MO3UIMN  JIPYIMX  YYaCTHUKOB
JIEATEIbHOCTH, b pexTHBHO
paspeniaTh KOHMIUKTHI;

MP 04. ['oTroBHOCTH u
CHOCOOHOCTh K CaMOCTOSITETILHOM
MH(POPMALIMOHHO-
MO3HABATENILHON  J1eATeIbHOCTH,

BJIQJICHHE HaBBIKAMHU TIOJTYYCHHS
HeoOXoauMol HWHPOPMAIMK U3
CJIOBapeil pa3HBIX THIIOB, YMEHHUE
OPHUEHTUPOBATHCSA B PA3IMIHBIX
HCTOYHUKAX nH(pOpMaIuHy,
KPUTHYCCKH OLICHUBATh 51
HHTEPIIPETHPOBATH HHPOPMAITHIO,
MOJTy4aeMyr0 M3  Pa3lInIHBIX
HCTOYHUKOB.
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HaumenoBanue OK, IIK
corjgacao ®I'OC CI10

HaumeHoBanMe TMYHOCTHBIX
pe3yabratos (JIP)
corjgacuo ®I'OC COO

HaumeHnoBanue
MeTtanpeameTHbix (MP)
pe3yabTaToB
coraacuo ®I'OC COO
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Ipuiaoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTe/ibHbIX pe3yabTaToB @PI'OC COO (npeaMeTHbIX) ¢
oOpasoBareabHbIMU pedyabTaTamu ®I'OC CITIO
(mpodeccnoHaNbHO-OPUEHTUPOBAHHASL B3aUMOCBSI3b 00111e00pa30BaTEIBLHOTO
npeIMeTa Co CHeIUaIbHOCTHIO. )

HaumenoBanue HaumenoBanue HaumenoBanue HaumenoBanue
o0menpodeccHOHAIBHBIX | MPO(ecCHOHATBHBIX npeAMeTHbIX pa3aesioB/TeM U
JAMCLHUILIMH C moayJaeid (MIK) ¢ pesyabratoB @I'OC | padoueii nporpamme
o0pa3zoBaTelbHBIMHU o0pa3zoBaTeIbHBIMHU COO, nmeromux 1o npeaMery
pe3yJibTaTaMHu, pe3yJibTaTaMHu, B3auMoOcBs3b ¢ OP
HMEKIIUMHU B3aUMOCBS3b UMEIIUMH ®IocC C1io
¢ npeameTHbiMu OP B3aMMOCBS3b €
npeaMeTaibiMu OP
OII 02 Oprannyeckas IIM 01. Omnpeneaenne | [1P6 01 Pa3nen 1. OcHoBBI
XUMUA onTuMaJbHbIX cpeacTB | ChopMupoBaHHOCTh | OPTraHUYECKON XUMUH

YMers:

- COCTaBJIATh U M300paxarhb
CTPYKTYpHBIE IIOJIHBIE U
COKpallleHHble  (HOpMyIIbI
OpraHMYECKHUX BEIIECTB U
COCIUHCHMIA,

3HaTh:

-BJIMSIHUE CTpOCHHS
MOJIEKYJ]l Ha XHMHUYECKHE
CBOMCTBA  OPraHUYECKHUX
BELIECTB;

OIl 03 AnanuTn4yeckasi
XHMHUSA

3HaTh:

- 3aKOH JICHCTBHUS Macc;

- TEOPHIO
AJIEKTPOIUTUYECKOMN
JTMCCOIUAITNY;

YmeTs:

- oAOUpaTh yCIOBUS
MIPOBEACHUS
Ka4yeCTBCHHOT'O aHaJIn3a B
COOTBETCTBHUU C
9yBCTBUTEIHHOCTHIO U
CHEeIU(PUIHOCTHIO
AQHAIUTUYECKUX PEaKIUi;

OI1 04 ®dusuueckas u
KOJLIOWJIHAS XMMUSA
3HaTh:

H METOJA0B AaHAJH3a
NPUPOTHBIX "
NPOMBbILIEHHBIX
MaTepHaJIoB

YMeTs:

-BBIIIOJIHSTE
HEOOXOUMBIC PaCUeThI
TSt MIPUTOTOBJICHUS
peareHToB, MaTepuaIoB
¥ pacTBOPOB; MPOBOIHUTH
MIPUTOTOBJICHUE
pacTBOpOB,

3HaTh:

-METOIbI pacueta
KOHIIEHTpalUu

BC€IIECTBA II0 JaHHBIM
aHaJIn3a,

1IM.02 IIpoBenenue
Ka4eCTBCHHBIX u
KOJIMYeCTBEHHBIX
AHAJIN30B NPHPOIHBIX
u NMPOMBbIILIEHHBIX
MaTepHuaJioB c
NpUMeHEeHHeM
XMMHUYECCKHUX )4 |

(pu3HKO-XUMHYECKHX
MeTO10B aHAJIU3a
3HaTh:

- IpaBUJjIa SKCIUTyaTaluu
HOCYy/bI, 000pyIOBaHHUS,

MpeACTaBICHUH O
MeCTe XUMUH B
COBPEMEHHOMN
Hay4YHOU KapTHHE
MHpa; TOHUMaHUE
pOJI XUMUU B
(dbopmupoBaHUU
Kpyrosopa u
(YHKITMOHATTEHOM
TPaMOTHOCTH
YyeJoBeKa JJis
pereHus
MPaKTUYECKUX 3a/1a4;
[1P6 02 Bnanenue
OCHOBOIIOJIAr Al MM
1 XUMUYCCKUMH
MOHSTUSIMH,
TEOPUSIMH, 3aKOHAMU
u
3aKOHOMEPHOCTSIMU;
YBEpPEHHOE
MOJTh30BaHUE
XUMHUYECKON
TEPMHUHOJIOTHUEN U
CHMBOJIHKOM;

[1P6 03 Bnaneuune
OCHOBHBIMH
MEeTOJaMHu Hay4YHOTO
MO3HAHUS,
HCIIOTh3YEMBIMH B
XAMUHN: HaOJII0AEHHE,

-3aKOHOMCPHOCTH HCIIOJIB3YyEMOI'O JJIs1 | OIIMCaHHE,
MNPOTCKAHUA XUMHUUYCCKHUX U | BBIIIOJIHCHUS aHAJIN3a, HU3MCPCHHUC,
q)HSHKO-XHMI/I‘—IeCKI/IX VMmeTs: OKCIICPUMCHT,
IpOoIcCCOB; -BBIITOJIHATDH YMCHHC

Tema 1.2.
YrieBoaopoibl

Tema 1.3.
Kucnopoaconepxariue
OpraHUYEeCKUe
COCTMHEHHUS

Tema 1.4.
A3oTcoaepkaiime
OpraHUYECKUE
COCTMHCHHS.
BricokoMonexynsipHbie
COCTMHECHHS.

Paznmen 2.
TeopeTnueckue
OCHOBBI XUMHH

Tewma 2.3. XuMHudecKue
peakiumn

Tema 2.4. JlucnepcHbie
cucteMsbl. PacTBopbI.
DIeKTpoNUTHYECKass
JHACCOIAAINS

Tewma 2.5.
OKHCIUTEIBHO-
BOCCTaHOBHTEILHBIE
peakiumn
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YMeTh:
pacuéThl:
ra3oBbIX
KHHETHYECKUX
OIL.10 AnajguTHYecKHe
H3MepeHust

3HaTh:

-METOJIBI pacuera
KOHIICHTPAIlMU  BEIIECTBA
10 JaHHBIM aHaIu3a;

- KJTAaCCU(UKALIHIO
XUMHYECKUX BEIECTB.

NPOU3BOIUTH
napaMeTpoB
cMmecei,

XUMHYECKUN
9KCHEPUMEHT
COOJIIOICHUEM
6e30macHoil paboThI;

C

MIpaBUII

00pabaThIBaTh,
OOBSICHATH
pe3yabTaTh
MIPOBEICHHBIX
ONBITOB U AeNaTh
BBIBOJIBI; TOTOBHOCTD
U CIIOCOOHOCTH
MIPUMEHSITh METOIbI
MTO3HAHUS TIPU
pelieHun
MPAKTUYECKHX 3a7a9;
I1P6 04
CdopMupoBaHHOCTH
yYMEHHUsI 1aBaTh
KOJINYE€CTBEHHEIE
OLIGHKH U MTPOBOJUTH
pacyeTsl 1o
XUMHYECKHM
bopmynam u
YpaBHEHUSM;

IT1P6 05 Bnanenue
MpaBUJIaMU TEXHUKH
0€30MacHOCTH NPU
HCIIOJIb30BAHHH
XUMHYECKUX
BEIIIECTB;

ITP6 06
CdopmupoBaHHOCTH
COOCTBEHHOM
MTO3HUIUH T10
OTHOIIEHUIO K
XHUMHYECKOU
uH(popMaluuy,
MOJIy4aeMOM U3
Pa3HBIX UCTOYHHUKOB;
[TPy 01
CdopMupoBaHHOCTH
CHUCTEMbI 3HaHHH 00
0O0ILIMX XUMHUYECKUX
3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUSX;
[TPy 02
CdopMupoBaHHOCTH
YMEHHH UCCIe10BaTh
CBOICTRA
HEOPraHUYECKUX U
OpPTaHHYECKUX
BEIIECTB, OOBSICHITH
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHYECKUX
peaxkuui,
MIPOTHO3HPOBATH

40




BO3MOYKHOCTb HX
OCYIIECTBIICHHUS;
[TPy 03 Bnanenue
YMEHHSIMH BBIIBUTAThH
THUIIOTE3bI HA OCHOBE
3HAaHHUH O COCTaBe,
CTPOCHUHU BEILIECTBA U
OCHOBHBIX
XUMHMYECKHUX 3aKOHAX,
MIPOBEPSATH UX
JKCTIEPUMEHTAJILHO,
bopMynupys 1enb
HCCIICIOBAHNS;

[1Py 04 Bnanenue
METOdaMH
CaMOCTOSITEIHLHOIO
TUTAHUPOBAHMS U
MIPOBEICHUS
XUMHYECKUX
JKCIIEPUMEHTOB C
coOII0ICHUEM
MpaBUI Oe30MacHON
paboThl ¢
BEIIECTBAMU U
1a00paTOPHBIM
o0opyaoBaHUEM;
c(hOpMHUPOBAHHOCTH
YMEHHM ONUCaHWS,
aHaJIM3a U OICHKH
JIOCTOBEPHOCTH
MOJTyYEHHOTO
pe3ynbTrara;

[1Py 05
CdopmupoBaHHOCTH
yMEHUI
MIPOTHO3UPOBATh,
aHAJIM3UPOBATh U
OILIEHUBATH C MO3ULIUIH
9KOJIOTHYCCKOU
0€e30macHOCTH
MOCJIEACTBHUSA
OBITOBOM U
MPOU3BOACTBEHHOMN
IEeITEIbHOCTH
YeI0BeKa, CBA3aHHOM
¢ mepepaboTKOi
BCIIECTB
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