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1. IOACHUTEJIBHASA 3AIINCKA

[Tporpamma yuebHOTO IipeaMeTa « XuMus» pa3padboTaHa Ha OCHOBE:

denepanbHOrO TOCYAAPCTBEHHOTO O0pPa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
obmiero oopaszopanus (nainee — DI'OC COO);

MPUMEPHON OCHOBHOM 0Opa3oBaTEIbLHONM MPOrpaMMbl CPEIHEro OOIIEero
obpazoBanus (nanee — [IOOIT COO);

benepaibHOrO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHJIApTa CPEIHETO
npodeccronansHoro odbpaszopanus (ganee — ®I'OC CIIO) 18.02.12 TexnHomnorus
AHATUTHUYECKOTO KOHTPOJISI XUMUUYECKUX COCTMHEHUI;

npuMepHOH  pabodeil  mporpaMmbl  00Ie00pa3oBaTeIbHON  yueOHOM
JUCIUIUTUHBL «XUMUSD» (U1 TPpOodeCCUOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alINi);

yueoHoro 1iana 1o IIOOIl  cmemmanpHOocTH  18.02.12 TexHosorus
AHAJIMTUYECKOTO KOHTPOJISI XMMUYECKUX COSTUHCHU;

paboueii mporpamMMbl BocmuTanus 1o crnernuaibHocTr 18.02.12 Texnomorus
AHAJIMTUYECKOTO KOHTPOJISI XUMUYECKUX COCAUHEHUM.

[Iporpamma ydeOHOro mpeamera «XuMHS» pa3paboTaHa B COOTBETCTBUHU C
KoHuenuueir mnpenonaBaHus 00mE00pa3oBaTENbHBIX JHCHMIUIMH C  YYETOM
podeCCUOHAJIBHOW HAMPABICHHOCTH MPOTPaMM CPEIHETro MpodheCcCUOHATBHOTO
oOpa3oBaHus, peaJln3yeMbIx Ha 0a3e OCHOBHOro oOiiero o0O0pa3oBaHuUs,
YTBEPXKJICHHOM  pacnopspkeHneM  MuHncTepctBa  mnpocBenieHuss  Poccuiickon
Oenepanmu - ot 30.04.2021 Ne P-98, Ha ocHoBaHuM nucbMma JlemaprameHTa
rocyJIapCTBEHHOM MOJUTUKH B chepe cpeaHero npoheccuoHaibHOro 00pa3oBaHus U
npodeccuoHabHOrO  o0ydeHus  MuHHcTepcTBa  IpocBelieHus — Poccuiickoit
®epnepanuu ot 30.08.2021 Ne 05-1136 «O HanpaBieHMN METOAUK MPETIOJABAHUS .

Copneprxanue pabouell MporpaMMbl MO TMPEAMETY «XHUMHs» pa3paboTaHO Ha
OCHOBE:

CUHXpOHM3alMK 00pazoBaresbHbIX pe3ysibTatoB GI'OC COO (JIMYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) 1 GI'OC CIIO (OK, IIK) ¢ yuetom npoduinbHOK
HaIpaBJICHHOCTH CHEIUAIbHOCTH;

UHTETpallid W TPEEMCTBEHHOCTH COJEPKAHUS MO MNpeaMery «XuMus» u
coliepKaHusl yueOHBIX JUCIUIUIMH, podeccuoHanbHbix Moayseid @I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYpe OCHOBHOI
00pa3oBaTebHOI MPOrPpaMMBbI:

VYuebnplii mpenMer «XUMHS» HW3Y4aeTcsi B 00IIe00pa3oBaTEIIbHOM ITUKIIE
OCHOBHOH  0Opa3oBaTeIbHON  IpOrpaMMBl  CpeAHEro  Ipo¢heCCHOHAIBHOIO
obpazoBanus (mamee — OOII CIIO) mo cmemmampHOocTH 18.02.12 Texnomorus
AQHAJIUTUYECKOTO KOHTPOJII XMMUYECKUX COEAWHEHUM Ha 0a3e OCHOBHOI'O OOIIETro
00pa3oBaHuUs C MOJYYCHUEM CPEIHEro 00IIero 00pa3oBaHusl.

Ha wuzydenue npenmera «Xumus» no crneruaibHoctd 18.02.12 Texnomorus
AQHAJIUTUYECKOTO KOHTPOJS XHUMHUYECKUX coeauHennii otBogutcs 180 wacoB B
COOTBETCTBHM C Yy4e€OHbIM IUIaHOM 1o cneruaibHoctd 18.02.12 TexHomorus
AHAJIUTUYECKOTO KOHTPOJISI XUMUYECKUX COSTUHEHUM.
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B mporpamme TeopeTnueckue CBEIEHHUS JOMOJHSAIOTCS JIA0OPaTOPHBIMU U
MPAKTUYECKUMH 3aHATUSMU B COOTBETCTBHH C YUYE€OHBIM IIAHOM TIO CIEIUATLHOCTH
18.02.12 TexHONOTHS aHATUTHIECKOTO KOHTPOJIS XUMHUECKUX COSTUHEHUH.

[IporpamMmma cOOEpKUT TEMATUYECKUH IUIAH, OTPAKAOIIUN KOJIUYECTBO YaCOB,
BBIZICISIEMOE Ha N3YUYCHUE PA3/ICIIOB U TEM B paMKax MpeaMeTa « XuMUs».

KoHTponb kadecTBa OCBOCHHS MpeaMeTa «XUMUS» IMPOBOIUTCS B TPOIECCE
TEKYIIEro KOHTPOJIS U TPOMEKYTOUHOHN aTTECTAIIHH.

TekyIuii KOHTPOJIb MPOBOJIUTCS B IIpeeiiaX y4eOHOTO BpeMEHH, OTBEJCHHOTO
Ha MPEIMET, KaK TPaJWIMOHHBIMH, TaK M WHHOBAIIMOHHBIMU METOJAaMH, BKJIIOYas
KOMITBIOTEPHOE  TeCTUpOBaHWE. Pe3ynpTaTbl  KOHTPOJS  YUYUTHIBAIOTCA  MPH
MOABEJICHUU UTOTOB TI0 TIPEAMETY.

[IpomexxyTouHast arrecTamsi MPOBOAUTCS B ¢GopMe BK3aMeHa II0 HTOram
M3YUYCHHS TIPEeIMETA.

1.2. Ilesau u 3aga4u y4eOHOI0 MpeaMeTa

Peanuzauus nporpammbl yuyeOHOro mnpeaMera «Xumus» B cTpykrype OOII
CIIO nampaBiieHa Ha TOCTHXKEHUE LIEJH TI0:

OoCBOEHHUIO 0oOpazoBarenbHbIX pe3ynbTaToB GI'OC COO: nuunocthsie (JIP),
MmetarnpeameTHsie (MP), npeamernsie yrinyonennoro yposss (ITP6 u [1Py),

MOJATOTOBKE OOYYalOIMUXCd K OCBOGHHIO OOmUX U MpodhecCHOHATbHBIX
kommnetenuui (ganee — OK, I1K) B coorBercTBUM ¢ ®I'OC CIIO mno crnernuaibHOCTH
18.02.12 TexHomOTHS aHATUTHYECKOTO KOHTPOJISI XUMHYECKUX COCTUHEHUM.

B cootBerctBun ¢ OOIl COO conepkaHue MOporpamMMbl HalpaBI€HO Ha
JOCTUKEHUE CIEAYIOIUX 3a/1ay:
- (opmupoBaTh y 00ydYarOmMXCsl YMEHHE OIEHHWBATh 3HAYMMOCTh XUMUYECKOTO
3HAHUSA JJIs1 KOKJI0TO YeI0OBEeKa;
- hopMUPOBaATh Y 00YHAIOLIUXCS 1IEJIOCTHOE MPEICTABICHUE O MUPE U POJIM XUMUU B
CO3/IaHUM COBPEMEHHON €CTEeCTBEHHO-HAyYHOM KapTHUHBI MUpPA; YMEHUE OOBSICHSIThH
O00BEKTHI M MPOLIECCHl OKPYKAIOIIEH NEUCTBUTEIBHOCTU: MPUPOIHOM, COLMATBHOM,
KYJbTYPHOU, TEXHUYECKON CPe/bl, UCTIOIB3YSI AJISI 3TOr0 XUMHUECKHE 3HAHUS,
- pa3BUBaTh y OOydYarolmMXCsl yMEHUsl paszinyaTh (akThl U OILEHKH, CPAaBHUBATH
OIICHOYHBIC BBIBObI, BUJETh UX CBSI3b C KPUTEPHUSMH OLICHOK U CBS3b KPUTEPHUEB C
OTpENEICHHOW  CHCTeMOW IIeHHOCTeH, (opmynupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO TIO3HUIINIO;
- TpuoOpeTaTh OOYYAIOMIMMCSI OMBIT PAa3HOOOPAa3HON JEATEIHHOCTH, TMO3HAHUS U
CaMOTIO3HAHUS; KIFOYEBBIX HABBIKOB, HMMEIOIIMX YHUBEpPCAJIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB JCATEIHHOCTU (HABBIKOB PEIICHUS MPOOJIeM, IPUHSTHS PEIICHHM,
MOMCKa, aHamn3a U 00paboTKu MH(OpMAIMK, KOMMYHHUKATUBHBIX HABBIKOB, HABHIKOB
W3MEpPEHUN, COTPYJHHUYECTBA, OE30MacCHOrO0 OOpalleHuss C BEIIECTBAMHU B
MTOBCETHEBHOM KU3HM).

B nponecce ocBoeHus mpeaMera « XUMHs» Yy 00y4aroluxcs 1eleHanpaBIeHHO
dbopMupyIOTCSI yHUBEpCallbHbIE YyueOHble neicTBus (manee — YVY]I), BriIrodas
dhopMupoOBaHUE KOMIIETEHIIMNA B 00JaCTH y4eOHO-UCCIEA0OBATEILCKOM U MPOEKTHOM
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JESITEIbBHOCTH, KOTOPbIE B CBOIO OYEpedb OOECIEUMBAIOT IMPEEMCTBEHHOCTh
dbopmupoBanus oomux kommnereHimuii @I'OC CIIO.

dopmupoBaHue YV OPUEHTUPOBAHO Ha npodeccnoHalbHOE
camMoonpe/eeHne 00yJaroluxcs, pa3BUTHE 0a30BbIX YNPABICHUECKUX YMEHHUH IO
TUTAHUPOBAHMIO U POSKTUPOBAHHIO CBOETO MPO(dhecCHOHAIBHOTO Oy ayIIero.

1.3. OOmasi xapakTepucTUKa y4eOHOro nmpeaMera

[Tpenmet «XuMus» u3ydaeTcst Ha yriyOJIeHHOM ypOBHE.

[Ipeamer «XuMHs» UMEET MEXAUCHUIUIMHAPHYIO CBSI3b C  JIHCLHMILUIMHAMH
oOmienpodeccHoHanbHOr0 1UKiIa «OpraHuyeckas XuMUsS», «AHaJIUTHYECKas
XUMUS», «DPuznueckas M KOJUIOMAHAS XUMHSD», « AHAIUTHUYECKHE H3MEPEHUs»,
a Takke mpodeccuonanpHpiMu Moayisimu [IM.01 Omnpegenenue ONTUMATbHBIX
CPEICTB W METOJIOB aHalHM3a MPUPOJHBIX W TMPOMBIIUIEHHBIX MaTepHaloB,
IIM.02 IIpoBeneHue KadyeCTBEHHBIX W KOJIMYECTBEHHBIX AHAJIW30B IPUPOIHBIX U
MPOMBIIIJIEHHBIX MAaTEpUAIOB C MPUMEHEHHUEM XMUMMUYECKUX U (PU3UKO-XUMUYECKUX
METO/I0B aHAJIN3A.

[Tpenmver «XumMus» UMeET MEKIUCHUIUIMHAPHYIO CBSI3b C YYEOHOM TUCHUIUIMHOM
«O01Me KoMIIETeHIIMM MpodeccuoHana» oO0EeNnpopecCHOHATBHOIO IMKJIA B YacTH
Pa3BUTHS YUTATENILCKOW, €CTECTBEHHOHAYYHOM IPaMOTHOCTH, a Takke (hOpMHpOBaHHUS
o0ImMX KommeTeHIMi B cdepe paboTel ¢ uHGpOpPMaLMed, CaMOOpPraHU3aLUM |
CaMOYIIPaBJICHUS, KOMMYHHKALIWH.

ConepxaHue  TNpeaMera  HAlpaBJI€HO  HAa  JIOCTWOKEHUE  JIMYHOCTHBIX,
METaIPEAMETHBIX U MPEIMETHBIX PE3yJIbTaToB 00yueHus, perinameHTrupoBaHHbIX OI'OC
COO.

B npoduibHyI0 COCTaBISIOUIYI0 IO TPEAMETY BXOAUT MPO(EecCHOHATHHO
OPUEHTUPOBAHHOE COJIEpAHUE, HEOOXOAUMOE Ui (POPMUPOBAHUS Yy OOyYarOIMIUXCS
001X 1 MPO(HECCHOHATBHBIX KOMIIETEHIIUH.

B memax moarotoBku oOydarommxcss K Oyaymied  nmpod)ecCHOHATBbHON
JEATEIbHOCTH TIPU H3YyYEHUH Y4eOHOro mpeaMera «XuUMHs» 0co00e BHUMAHHUE
YIENAETCSl YMEHHIO HCIOJb30BaTh JIOCTHMXKEHUSI COBPEMEHHOM XUMHMUYECKOW HayKd
NPUMEHUTEIPHO K BbIOPaHHOM MPOQECCHOHATIBHOW —AEATETbHOCTH, COOJIIOAECHHIO
TpeOoBaHMIi 6€30MaCHOTO BBHITIOJHEHUS PadO0T M HKOJIOTMYECKOI O€301TacCHOCTH.

B nmporpamme mno mnpeamery «XuUMHS», pEAIM3yeMOM MpU IOATOTOBKE
oOyuatoruxcst o cnenuranbHocT 18.02.12 TexHOJIOoTHsT aHATUTUYECKOTO KOHTPOJIS
XUMUYECKUX COEAUHEHUM, NpOo(UIbHO-OPUEHTUPOBAHHOE COJEPKAHUE HAXOAUT
OoTpaxeHue B TeMax «YrieBomopoasl», «Kucnopomacoaepxamiye opraHuyeckue
COCIMHEHUS», «A30TCOAEpKaUIME OpPraHUYECKUE COCIUHEHUsS», «XHUMHUUYECKHE
peakuumn», «JlucrnepcHele cucteMbl. PacTBOpbI. DIEKTPOJUTHYECKAS TACCOLUAIUS,
«OKUCTUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUI.



1.4. Ilnanupyemble pe3yJibTaThl OCBOEHHSI Y4e€0OHOI 0 NpeaMeTa

B pamkax mnporpamMmbl y4eOHOTO TMpeaMeTra «XUMHUs» OO0yHarOIIUMUCS
OCBAMBAIOTCS JIMYHOCTHBIC, METANpeIMETHBIE U TMPEAMETHBIE PE3yJIbTaThl B
cootBeTcTBUM ¢ TpeboBanmsiMu OI'OC cpegHero o01mero oopa3oBaHus: JMIHOCTHBIC
(JIP), meranpenmernsie (MP), nmpeametHbie i yriayOJI€HHOTO YPOBHSA H3yYEHUS
(ITPG/Y u Ipyly):

Koanl
pe3yJbTATOB

HJIaHI/IpyeMbIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro nmpeamMeTra BRJIN4YaT:

JInyHocTHBIE pe3yabTaTshl (JIP)

JIP 04

ChopMupoOBaHHOCT ~ MHPOBO33PEHHUS,  COOTBETCTBYIOIEIO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd U OOLIECTBEHHON MPAaKTUKHU, OCHOBAHHOTO Ha JMAJIOTe
KYJIBTYP, @ TAaKXKe pa3anyHbIX (popM 00IIECTBEHHOTO CO3HAHUS, OCO3HAHNE CBOETO
MECTa B MOJHUKYJIBTYPHOM MHUPE;

JIP 09

['0OTOBHOCTBH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA
NPOTSDKEHUM BCEM JKU3HU; CO3HATENIBHOC OTHOIICHHE K HENPEPHIBHOMY
00pa3oBaHUIO0 KaK YCIOBUIO YCIEIIHON NpodecCHuoHaIbHONM M OOIIECTBEHHOM
JeSITeIIbHOCTH,

JIP 13

Oco3HanHbId  BBIOOp Oyaymieil npodecciu W BO3MOXKHOCTEH —peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MNpoQeccCHOHAIbHON
ACATCIIBHOCTH KAaK BO3MOXXHOCTHU Y4YaCTuUs B PCIICHHUU JIMYHBIX, O6IlI€CTBeHHI)IX,
rOCYAapCTBEHHBIX, OOIIEHAIIMOHATLHBIX IPOOJIEM;

JIP 14

ChopMUPOBAaHHOCTh  JKOJIOTHYECKOTO  MBIIUICHUS, TIOHUMAaHUS  BIUSHUS
COLIMAIbHO-3KOHOMUYECKHX IPOLIECCOB HA COCTOSHHME MPUPOJHONM U COLMATIBHOMN
cpeibl; MpUoOpPETEHUE OMbITA YKOJIOT0-HAMPABICHHON ACSITEIHHOCTH;

JInuHocTHBIE pe3yabTaThl nporpaMmsel Bocnutanus (JIPBP)

JIPBP 10.1

3a0oTsmuiics 0 3allUTe OKPYKAIOIIEH CPeIbl.

JIPBP 15

Crpemsmumiics K caMOpa3BUTHIO M CAMOCOBEPIIEHCTBOBAHNIO, MOTUBHUPOBAHHBIN K
00y4eHHI0, K COIIMAILHON U MTPo(hecCHOHATEHON MOOUILHOCTH HAa OCHOBE
BBICTpAaUBaHUS )KU3HEHHON U MPOPECCHOHATHHON TPAEKTOPHH.
JleMOHCTpUPYIOIINA UHTEPEC U CTpEeMIIEHHE K MPOodecCHOHAIBHON NeSATeTbHOCTH
B COOTBETCTBHH C TpPEOOBAHMSIMH COIMAIbHO-DKOHOMUYECKOTO  Pa3BUTHS
Camapckoii o6acT.

MeTtanpeamersbie pe3yjabraTsbl (MP)

MP 01

YMeEHHE CaMOCTOSTENBHO OIPENEIATh LEIN AEATEIBHOCTH U COCTaBIIATH IIIAHBI
JESTEIIBHOCTH; CaMOCTOSITEIILHO OCYILIECTBIIATD, KOHTPOJINPOBATh u
KOPPEKTUPOBAaTh JEATEIBHOCTh; HCIIONB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHKCHMSI IIOCTaBICHHBIX LEIEH U pealn3alud IUIAHOB JEATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUU B PA3JIMYHBIX CUTYAIUSIX;

MP 02

YMeHne MpoayKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JNeATETbHOCTH, YYHUTBIBATh TMO3UIMH JPYTUX YYACTHUKOB JIESITEIbHOCTH,
s heKTUBHO pa3periath KOH(INKTHI,

MII 04

['OTOBHOCT ¥  CMOCOOHOCTH K  CaMOCTOSITENbHOW  HH(POPMAIIMOHHO-
MMO3HABATEIILHON NIEATELHOCTH, BIAJCHUE HABBIKAMH TOJYYCHHUS HEOOXOIUMOI
uH(GOpMAIIUK U3 CIOBApEH pa3HbIX THIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3TUIHBIX
UCTOYHUKAX WH(OpPMALMM, KPUTUYECKH OIEHUBATh H HWHTEPIPETHPOBATH
uH(}OpMaIio, MOTy4aeMyto U3 Pa3IMYHbIX HCTOYHUKOB;

IIpenmeTHble pe3yJbTaThl yriayoJaeHHblii yposenb (IIP)




Konanl
pe3yJibTaTOB

IInanupyemMble pe3ybTaThl 0CBOEHHS Y4eOHOr0 MpeMeTa BKJIKYAIOT:

ITP6 01

ChopMHPOBAHHOCTH MIPEICTABIICHHH O MECTE XMMHUHU B COBPEMEHHON HAYYHOM
KapTUHE MHUPA; TOHUMaHUE POJIM XUMHH B (DOPMHUPOBAHHUH KPYTro30pa U
(GYHKIIMOHATIBLHOW IPaMOTHOCTH YeJIOBEKa JUIsl pEHICHUsI MPAKTUUYECKUX 33124

I1P6 02

Bnaaenue ocHOBOIONIArarOIMMU XUMAYECKUMHU MOHSITUAMH, TEOPUSIMU, 3aKOHAMH
Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN U
CHMBOJIUKOM;

I1P6 03

Brnanenne ocHOBHBIMU METOJIJaMH HayYHOI'O IIO3HAHUS, UCIOIb3yEMbIMU B XUMUMU:
HaOJII0/IeHNE, ONIUCAHUE, U3MEPEHUE, IKCIIEPUMEHT; YMEHUE 00padaThIBaTh,
OOBSICHATB PE3yJbTaThl IPOBEICHHBIX OINBITOB U JIEJIaTh BBIBOJIbI; FOTOBHOCTb U
CIOCOOHOCTh IPUMEHSTh METO/IbI IO3HAHUS IPU PELICHUH NIPAKTUYECKUX 33/]a4;

I1P6 04

ChopMupoBaHHOCTh YMEHHUS AaBATh KOJUYECTBEHHbIE OLIEHKU U IPOBOAUTH
pacyeThl M0 XUMUYECKUM OpMYyJIaM U YpaBHEHUSIM;

ITP6 05

Bragenue nmpaBuiaaMu TEXHUKHA O€30IIACHOCTH MPU UCIIOIB30BAHUHA XUMHUYECKUX
BCIICCTB;

ITP6 06

CdopMupoBaHHOCTH COOCTBEHHOH MO3UIMH 110 OTHOILEHUIO K XUMHUECKOM
uH(pOpMallny, NOJTYyYaeMON U3 pa3HbIX UICTOYHHUKOB

TPy 01

CdopMUpOBaHHOCTH CUCTEMBI 3HAHUN 00 OOIIMX XUMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSIX;

[TPy 02

CdopMupoBaHHOCTH YMEHHIA UCCIICIOBATh CBOMCTBA HEOPTAHUYCCKUX U
OpPraHUYECKUX BEIIECTB, OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX
pEAKLIHIi, MPOTHO3UPOBATh BO3MOKHOCTh UX OCYILIECTBJIECHUS;

I1Py 03

Brnagenue yMeHHsIMH BBIBUTATh TUIIOTE3bI HA OCHOBE 3HAHMIA O COCTAaBe,
CTPOCHUH BEIIECTBA K OCHOBHBIX XUMHUUYECKHUX 3aKOHAX, TPOBEPSTH X
9KCIIEPUMEHTAIILHO, (DOPMYIUPYSI L1eIh UCCISA0BAHUS;

[TPy 04

Branenue MeroaMu caMOCTOSITENIBHOTO TUIAaHUPOBAHUS U TIPOBEICHUS
XUMHUYECKHX IKCIIEPUMEHTOB € COOJIIOICHUEM TpaBUII Oe301acHOM paboTHI C
BelleCTBaMM U J1a00paTOPHBIM 000pYy10BaHHEM; CPOPMUPOBAHHOCTH YMEHUM
ONMCAHHUs, aHAJIN3A U OLICHKH JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

[TPy 05

CdopmMupoBaHHOCTH YMEHHI TPOTHO3UPOBATh, AHATU3UPOBAThH U OLIEHUBATH C
HO3ULMI 3KOJOrHYecKoi 0€30MacHOCTH MOCIEACTBUS OBITOBOM U
IIPOU3BOJICTBEHHOMN JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOM € NepepaboTKOMN BEIIECTB

B nporecce ocBoeHus peaMeTa « XUMHSI» Y 00yUaIOIIUXCs 1IeJICHATPABICHHO
dbopMUpYIOTCSI yHUBEpCAJIbHbIC YueOHbIE JEWCTBUA, BKIIOYas (QopMHUpOBAHUE
KOMIETEHIIUM, 00yJaromuxcsi B 0071aCTH yu4eOHO-UCCIE0BATEILCKON U MPOSKTHOM
NEeSTEIbHOCTH, KOTOpPbIE B CBOIO OYepelb OOECIEeunBalOT MPEEMCTBEHHOCTb
dhopmupoBanus oouux kommnereHiuit @I'OC CIIO.




Buabl yHuBepcaabHBIX Y4eOHBIX Koasl | HaumenoBanue OK (B cooTBeTCTBHH C
AeHCTBUH OK ®I'OC CIIO no 18.02.12 TexHoJiorust
®1'oC COO AHAJINTHYECKOr0 KOHTPOJIS
XHMHYECKHX COeTMHEHHI)
PerynstuBHbIe yHUBEpCalIbHbIC yUueOHbIE OK 01 | BeiObupare crmocoObl pemeHust 3agad
JeiicTBus (LienenoaraHue, IIaHupoBaHKe, npodeccHOHATBLHON NesITeIbHOCTH,
PYKOBOJICTBO, KOHTPOJIb, KOPPEKIIHS, PUMEHHUTEIBHO K Pa3IUYHBIM
HOCTPOCHHUE UHIUBUIYAJIbHOM KOHTEKCTaM
00pa30BaTesIbHOI TPAEKTOPUH)
KomMyHUKaTHBHBIE YHUBEPCATbHBIE OK 02 | OcymiecTBiaTh  IMOWUCK, aHAIW3 H
yueOHbIe IecTBUS (KOJUIEKTUBHAS U MHTEPIPETAIHIO uHpopManuy,
WH/IMBUYyallbHAs 1EATEIbHOCTD JJIS HEOOXOIMMOW AJIs BBIIOJHEHUS 3ajad
peleHns yueOHbIX, T03HaBATEIbHbIX, npodeCcCHOHATIBHOMN e TETbHOCTH
UCCIIEI0BATEIbCKUX, IPOEKTHBIX,
1pohecCHOHATIBHBIX 3aj1a4)
[To3naBarenbHble yHUBepcanbHble yueOHble | OK 03 | IlnanupoBats u peaan30BbIBATH
neiictBus (popMupoBaHue COOCTBEHHOM coOCTBeHHOE  MpOo(ecCHOHAIBHOE U
00pa30BaTeNIbHON CTpaTeruu, CO3HATEIbHOE JMYHOCTHOE Pa3BUTHE
dbopMupoBaHKe 00Pa30BATEIHLHOTO 3aMIPOCA)
KoMMyHUKaTHBHbBIE YHUBEpPCAIbHbIE OK 04 | PaGoTath B KOJIJIEKTUBE U KOMaH/E,
yueOHbIe AeMCcTBUS (KOJIEKTUBHAS U 3¢ PEKTUBHO B3aUMOJICHCTBOBATE C
UH/IMBUyallbHAs 1€ATEIbHOCTD JJIs KOJIJIEraMH, PyKOBOJCTBOM, KJIIMEHTAMHU.
perieHus y4eOHbIX, TIO3HABATEeIIbHBIX,
UCCIIEI0BATEIbCKUX, IPOEKTHBIX,
pohecCUOHANIBHBIX 3aj1a4) OK 07 | CopeiicTBOBaTh COXPAHEHHUIO

OKpY>Karollei cpe/pl,
pecypcocoepekeHuto, 3PPeKTUBHO
JIEWCTBOBATH B YPE3BbIUANHBIX
CUTYyalMSsIX.

B memsix moaroroBku oOydaronuxcs K o Oyaymied npodeccuoHaibHOM
NEeSATENBHOCTH MPU U3YYEHUH YUEOHOTro mpeaMera «XuMus» 3aKJIaJIbIBaeTCs OCHOBA
s popmupoBanus [IK B pamkax peanuzanuu OOII CIIO mo cnenuanbHOCTH
18.02.12 TexHOMOTHS aHATUTHYECKOTO KOHTPOJISI XUMHUUECKUX COSAMHEHHIA

Koasi IIK HaumenoBanue IIK (B coorBercTBHE ¢ PT'OC CIIO mno 18.02.12
TexHOJI0THS AHAJIMTHYECKOT0 KOHTPOJIsI XHMHYECKHX COeHEHHIi)
Onpenenenne ONTHMAJIBHBIX CPEICTB M METOAOB AHAIN3Aa NPHUPOJAHBIX U
NPOMBIILIEHHBIX MATEPHAJIOB
IIK'1.3 [TonroraBauBaTh peareHThl, MATEPHAJIBI U PACTBOPBI, HEOOXOAMMBIE JIJIsl aHAJIHU3a
IIK 1.4 PaboTaTh ¢ XUMHYECKUMH BELIECTBAMHU M 000pYI0BaHUEM C COOIIIOIEHUEM

OTpACIEBBIX HOPM

HpOBeneHne Ka4Y€CTBCHHDLIX U KOJIMYE€CTBCHHBIX aHAJU30B NPUPOAHLIX U MPOMBIIIJICHHBIX
MaTEPUAJIOB C IPUMECHCHUEM XUMHUYCCKUX H (l)I/[3I/IKO-XI/IMI/I‘IeCKI/IX METOA0B aHAJInu3a

[IK 2.1

OO6cayxuBaTh M IKCIUTyaTHPOBATh J1abopaTOpHOE 000pYAOBaHHE, HCIIBITATEIbHOE
000pyI0BaHKE U CPEACTBA U3MEPEHHUSI XMMHUKO-aHAIUTUYECKUX J1TAOOpaTopHil.




2. OBBEM YUYEBHOI'O IPEJIMETA U BUJIbl YYEBHOM PABOThHI

Bun yueOHo# padoThI

O0BeM B yacax

O6beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT0 npeaMeTa 180
TEOpPETHYECKOE 00yUeHNe 96
nabopaToOpHBIE/TIPAKTHICCKHUE 3aHIATUS 74
IIpodeccuoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHIE 50
BT. 4..

TEOPETHYECKOE 00yUeHre 8
nabopaTOPHBIE/IPAKTHUCCKHUE 3aHITHS 42
Koncyabranuu 4
IIpomeskyTouHas arTecTauus (IK3aMeH) 6
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3. COAEP KAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJAMETA XUMUSA

HaunmenoBanue

Coaepixanue yueOHOro Mmarepuasia u GopmMbl OpraHu3anuu

O0LéEM

Koa JHYHOCTHBIX

pa3/iesioB U TeM | JeiTeJIbHOCTH 00y4aromuXcs B (Ifﬁol?aaonaTeanoro (Ifﬁ()[iBOBaTeJ]bHO pe3yJabTATOB pe€aIn-

qacax | pesyaprara ®I'OC | ro pesyabrara SallMH NPOrpaMMbIL
COO ®rocC CIo BOCITHTAHHSA/HATIPAB-
JICHHUA BOCIIMTAHUSA
1 2 3 4 5 6

Pa3znea 1. 96

OcHOBBI

OpraHuyveckom

XUMHH

Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4

OCHOBHBIE BBeneHre B oprannueckyro XuMum. Iosenenue u pazsumue 4 JIP 04, 09, 13; OKO01,0K JIPBP 10.1

HOHSTHSA oOpeaHu4eckou xumuu Kax Hayku. Ilpeomem opeanuyeckoii MP 01-02; 02,0K 03,0K JIPBP 15

OpTaHHYECKOMN xumuu. Mecmo u 3nauenue opeanuyecKol Xumuu 6 cucmeme I1P6 01-02, 04, 06, | 04,0K 07.

XUMHH U TEOPUS | ecmecmeeHHbIX HAVK. B3aumocesisb Heopeanuueckux u [TPy 01, 02.

CTPOCHUS OpeaHu4ecKux geujecms. Xumuueckoe cmpoenue Kak nopsi0oK

OpPraHHYECKHUX COCOUHEHUsL AMOMO8 8 MOJIEKYEe CO2IACHO UX GALEHMHOCHU.

COCTMHCHUI OCHOBHBIE TIOJI0KEHUS TEOPUU XUMUUECKOTO CTPOCHHS

(Teopust A.M. opranudeckux coequHeHuit A.M. bytneposa. Verepoonuwiii

BytiiepoBa) cKelem opeanuyeckoll monexynvl. Kpamnocmo xumuueckotl

CBA3U. 3a8UCUMOCMb CBOLICNG BeUeCmE8 0N XUMUYECKO20
cmpoenus monexyn. Mzomepus u uzomepuol. Ilonsamue o
@yHKYUOHANBHOU epynne.

[MpuHIENBl  K1accuUKAMM  OPraHUYECKUX  COCTUHCHUM.
Medicoynapoonas HomeHKIamypa U HNPUHYUNBL 00PA308aHUSL
Hazeanuul opeaHudeckux coedunenut. Kiaccupukanus u
0COOEHHOCTH OpraHUYECKHX peakuuil. PeakyuonHvle yeHmpul.
llepsonauanvuvie nowamuss o munax U  MeXAHUIMAX
OpeaHu4ecKux peaxyuil. T'omonrumuueckuu u
2emepoumuyecKuli pa3pslé KOBANEHMHOU XUMUYECKOU C853U.
C60600HOpaAOUKANbHBIN U  UOHHBIL MEXAHU3MbL  PeaKyuu.
Ilouamue o nykneoghune u snekmpogu.e.
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1 2 3 4 5 6

IIpakTHYecKHe 3aHATHS 8
[Ipaktnueckoe 3anstue Ne 1. CocraBieHHE CTPYKTYPHBIX 8 JIP 04, 09, 13; OKO01,0K JIPBP 10.1
(hopMyJ1 OpraHUYECKUX BEIIECTB MP 01, 02, 04; 02,0K 03,0K JIPBP 15
[Ipaktnyeckoe 3anarue Ne2. CocraBiieHHE CTPYKTYPHBIX I1P6 01-04, 06; 04,0K 07.
(hopMyJ1 130MEPOB ¥ TOMOJIOTOB AJIKAHOB ITPy O1.

Tema 1.2 Coaep:xaHue y4eOHOro MaTepuaJia 16

YraeBomopoasl | AnKaHbl. DneKmpoHHOe U NPOCMPAHCMBEHHOE CMPOeHUe JIP 04, 09, 13; OKO01,0K JIPBP 10.1
Monekynvl Memana. sp 3 -eubpuouzayus opoumanei amomos MP 01, 02, 04; 02,0K 03,0K JIPBP 15
yenepooa. I'omonocuueckuti pso u oowas Gopmyna aikaHos. I1P6 01-04, 06. 04,0K 07.

Cucmemamuyeckas HOMEHKAIAMYPA QIKAHO8 U PAOUKATLOS.
Hzomepus  yenepoonozo ckenema. QDusuueckue ceoucmea
ANKAHO8. 3aKOHOMEPHOCMU USMEHeHUsl (PUUUECKUX CBOUCMS.
Xumuueckue ceolicmea ANKAHO8: 2a102eHUposanue,
oecuopuposanue, MepMuyecKoe pasiodiceHue, KpeKuHe Kax
CnOCoObl NONYUEHUs. 8ANCHETUUUX COCOUHEHUL 68 OP2AHUYECKOM
cunmese. I openue ankanos Kak 0OUH U3 OCHOBHbIX UCTOYHUKOS
menia 6 npomviuiieHHocmu u oOwvimy. H3zomepuzayus Kax
Ccnocob noayueHusi 8bICOKOCOpmMHo20 bOensuna. Mexanuzm
peakyuu  c60600HOpaOuUKanbHo20  3amewjenus. llonyuenue
ankanos. Peaxyus Bropya. Haxooxcoenue 6 npupooe u
npumeHenue aiKaHos.

uknoankansl. Cmpoenue monexkyn yuxioarkanos. Obwas
¢opmynra  yuxnoanrkanos. Homenxnamypa  yukioanrkauos.
Hzomepus YUKNOANIKAHOB: Vanepoono2o ckenema,
MEJCKNAcco8as, NPOCMPAHCMBEHHASA (YUC-MPAHC-UZOMEPUSL).
Cneyughuxa ceoticme yukioaikano8 ¢ MaiblmM pasmepom YukKia.
Peaxyuu npucoeounenus u paouxkanbHo20o 3amMeujerus.
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2 4 5 6
ATKeHBI. OneKmponHOe U NPOCMPAHCMBEHHOEe CMPOEHUe JIP 04, 09, 13; OKO01,0K JIPBP 10.1
MOJIeKyIbl dmuienda. sp 2 -eubpuouzayus opoumanetl amomos MP 01, 02, 04; 02,0K 03,0K JIPBP 15
yenepooa. o- u n-ceasu. lomonocuueckuii pao u obwas [1P6 01-04, 06. 04,0K 07.

Gopmyna ankenos. Homenmknamypa ankenos. Hzomepus
ANIKEHOB. Y2lIepOOH020 CKelemd, NOJONCEeHUsI KPAMHOU C8sA3U,
NPOCMPAHCMBEHHAST  (YUC-MPAHCUZOMEPUSL), MENCKIAACCOBASL.
DQusuueckue ceolicmea ankenos. Peaxyuu snexmpoghunvrozo
npucoeOuHeHusi Kak cnocod noayyeHus QYHKYUOHATbHBIX
NPOU3BOOHBIX Y21e6000p0008. Ilpasuno Mapkoeuuxosa, e2o
aekmponHoe  obocHosanue.  Peakyuu  oxucienus — u
noaumepusayuu.  Ilonusmunen  Kak  KpYNHOMOHHANCHbLU
NPOOYKmM  Xumuyeckoz2o npouszeoocmea. IlIpomviuiiennvle u
nabopamopusie  cnocobvl  noayuenus  anxkeumos. Ilpaeuno
3aiiyesa. [Ipumenenue ankenos.

Anxaguensl. Kraccuguxayus ankaoueHos no  83auUMHOMY
PACNONI0dCeHUI0 KpamHuvlx cesazell 8 monexyne. OcobenHocmu
91EeKMPOHHO20 u NpOCMpPAHCMEEHHO20 cmpoeHus
conpsiceHHvlx  ankaouenos. Oowas ¢opmyna aiKaoueHos.
Homenxnamypa u usomepus anxaduenos. Qusuueckue
ceoticmea ankaouenos. Xumuueckue C80UCMBA ANKAOUEHOS.
peaxkyuu npucoeouHenuss (2uopupoganue, 2anio2eHuposaHue),
eopenus u noaumepuzayuu. Bxnao C.B. Jlebedesa 6 nonyuenue
cuHmemuyecko2o Kayuyka. Bynxawmuzayus xayuyka. Pesuna.
Mmnozoobpasue 6u008 cunmemuyeckux Kayyykos, ux ceoucmaed
u npumerenue. Ilonyuenue arkaouenos.
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2 4 5 6
ATKUHBL. DieKmpoHHoe U NPOCMPAHCMBEHHOE CMPOoeHUe JIP 04, 09, 13; OKO01,0K JIPBP 10.1
MOJIeKyIbl ayemuiend. Sp-eubpuouzayusi opoumanel amomos MP 01, 02, 04; 02,0K 03,0K JIPBP 15
yenepooa. I'omonoeuneckuii psao u obwas Gopmynia aikuHos. ITP6 01-04, 06. 04,0K 07.

Homenxnamypa. Hzomepusi:  yenepooHnoco ckenema,
NOJLOJICEHUsL  KPAMHOU  C853U, Medckaaccosas. Dusuqeckue
ceolcmea ankunos. Xumudeckue c8oucmed aiKUHO8: peakyuu
nPUCOeOUHeHUsl KaKk Cnocob RNOJLY4eHUs: NOIUMEPOS U Opyeux
nonesuvix  npodykmos.  Peaxyuu  3amewenus.  'openue
ayemusiena Kak UCMOYHUK 6blCOKOMEMNepamypHo20 NilamMeHU
o0nsi ceapku u  pesku memannos. Ilomyuenue ayemunena
RUPOUZOM MemaHna u Kapououvim memooom. Ilpumenenue
ayemuiena.

Apenbl.  HUcmopus omkpuimus — oOenzona. CospemeHmbvie
npedcmagienuss 00 INeKMPOHHOM U  NPOCMPAHCIMEEHHOM
cmpoenuu 6enzona. Mzomepusi u HOMEHKIAMypa 20MOJ0208
oenzona. Obwas @opmyra apenos. Dusuueckue ceolicmea
benzona.  Xumuueckue — ceovcmeéa  6ensona:  peakyuu

INEeKMPOPUTLHO2O0 3amewjeHus (numposaHue,
2an102eHUpoBanIe) KaKk cnocod NoIy4eHus XUMU4eCKUx cpeocma
3auumul  pacmeHuil;  NPUCOEOUHeHUs  (2uopuposaHue,

2anoeenuposanue) Kaxk — 00KA3amenbCmeo  HenpeoeibHO20
xapaxkmepa 6enzona. Peaxyus copenus. Ilonyuenue Oensona.
Ocobennocmu  xumuueckux ceoucme moayoad. Bzaumnoe
gnuAHUe amMoMO8 8 Mmoaekyne moayona. OpueHmayuonHvle
agppexmul 3amecmumeneii. Ilpumenenue 20m010208 ben3oaa.
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1 2 3 4 5 6
IIpakTHYecKHe 3aHATHS 16
[Ipaktnueckoe 3amstme Ne 3. Hamucanme peakmuii, JIP 04, 09, 13; OKO01,0K JIPBP 10.1
[Ipaktrueckoe 3anstue Ne 4. BrimonHeHue 3aaHUN MO TeMe I1P6 01-04, 06; 04,0K 07.
«CBoiicTBa HeMpeneabHbIX YIIIEBOAOPOIOB» [Py 02.
[IpakTrueckoe 3anstue Ne 5. Perenue THIOBBIX 3a/1a4
IIpodeccuoHATHLHO OPHEHTHPOBAHHOE CO/IEPKAHNE
JlaGopaTopHble paGoThl 4
JlaboparopHast pabota Ne 1. KauecTBeHHOE OIpeieicHIe JIP 04, 09, 13, 14, OKO1, OK 02, OkH/ JIPBP 10.1
yIiepoJia ¥ BOAOPO/Ia B OPraHMYECKUX COSIUHEHUAX MP 01, 02, 04; OK 03, OK 04, JIPBP 15
I1P6 01-06; OK 07.
[TPy 03. K 1.4; 2.1
Tema 1.3. Coaep:xaHue y4eOHOro MaTepuaJia 13
Kucnoponconep | Cuprsl. Knaccugpurayus, HOMEHKIamypa Cnupmoa. JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
xKamue Tomonocuueckuti  psio u obdbwas @opmyra npeoeibHbIX MP 01, 02, 04; OK 03, OK 04, JIPBP 15
Opranuyeckue 00HOAMOMHBIX cnupmos. Hzomepus. Dusuueckue ceolicmea I1P6 01-06 OK 07.
COCANHCHHA npeoenbHblX 0OHOAMOMHBIX Ccnupmos. Booopoonas cea3v

MedHcOy MONeKyIamMu U ee GlusAHuUe HA Quauyeckue colcmea
cnupmos. XumuyecKkue ceouUcmsa: 83aumMooelcmasue ¢ Hampuem
KaK cnocob yCmaHo8Ienus Hanudus 2uOpoKc 2pynnsl, ¢ 2a102eH
8000po0amu Kak cnocob nonyyeHusi pacmeopumenetl, Hympu-
u MmedxcmonexyiapHas Oecuopamayus. Peaxyus 2openus:
cnupmul  Kak monaueo. Ilonyuenue smawnona: peaxyus
OpodICeHUs 2N1H0KO3bl, 2UOPAMAayUsL IMULEHA.
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2 4 5 6
Ilpumenenue memanona u smanona. Qusuonocuueckoe JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
oelicmeue MemaHoid U SMAHONA HA OPSAHUSM UYel0B8eKd. MP 01, 02, 04; OK 03, OK 04, JIPBP 15
Omunenenukons u enuyepur Kaxk npeocmagumentt npeoeibHbix I1P6 01-06 OK 07.

MHO20amMOMHbIX — cnupmos.  Kauecmeennas  peaxyusi Ha
MHO20AMOMHbBLE CRUPMBL U ee NPUMeHeHUe OJis PACNO3HABAHUSL
enuyepuHa 8  Ccocmage  KOCMEMUYEeCKUX  Cpeocms.
IIpakmuyeckoe npumeHenue SMULEH2TUKOA U SAIUYEPUHA.
®enon. Cmpoenue monekynvt ¢henona. Bzaummnoe enuanue
amomos 8 monexyie ¢enona. Qusuyeckue ceolicmea genoia.
Xumuueckue ceoticmea (peakyuu ¢ Hampuem, eUOPOKCUOOM
Hampus, 6pomom). Ilonyuenue gpenona. Ilpumenenue ghenona.
Anpaeruipl U KeToHbl. Kinaccuguxayus anvoeauoos u
kemonog. CmpoeHue npedeivbHbiX anb0e2udos. JIeKmporHHoe U
NPOCMPAHCMBEHHOE CIMPOeHUe KAPOOHUTbHOU 2PYNNbL.
T'omonozuueckuil pso, obwas ghopmyna, HomeHKIAMmypa u
uzomepusi npedesbHblX anboecudos. Puzuueckue ceolicmsa
npeoenbHblX anb0e2ud08. Xumuieckue ceolUcmaa npedeibHblxX
anvoe2udos: uOPUPOBaAHIUe; KA4eCmEeHHble PeaKyul Ha
KapOOHUNLHYIO 2PYNNY (peakyusi «cepeOpsaH020 3epKaay,
gzaumooeticmaue c euopoxcuoom meou (Il)) u ux npumenenue
0J151 OOHAPYHCEHUSL NPeOeTbHbIX AlbOe2UO08 8 NPOMBIUUTIEHHBIX
cmoyHblx gooax. Ilonyuenue npedenvbHblX anrb0eudos:
OKUCJIeHUe CRUPMOos, cuopamayus ayemuiena (peaxKyus
Kyueposa). Toxcuunocmo anvoezudos. Ilpumenenue
Gopmanvoecuda u ayemanvoecuoa. Ayemon kax
npeocmasumenv kemoros. CmpoeHue Mo1eKyibl ayemonda.
Ocobennocmu peakyuu oxucienus ayemona. Ilpumenenue
ayemona.
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2 4 5 6
KapOoHnoBsie kucnotel. Knaccugurayus u Homenkiamypa JIP 04, 09, 13; OKO1, OK 02, JIPBP 10.1
Kapbooroswvlx kuciom. Cmpoenue npedeibHulX 00HOOCHOBHbIX MP 01, 02, 04; OK 03, OK 04, JIPBP 15
KapOOHOBbIX KUCIOM. DNeKMPOHHOEe U NPOCMPAHCINEEHHOE I1P6 01-06 OK 07.

cmpoenue KapooKkcunbHou epynnul. I omonocuueckuil pso u
obwas hopmyna npedebHbIX 00HOOCHOBHBIX KAPOOHOBHIX
Kkuciom. Quzuueckue c80UCMBA NPeOeibHbIX 0OHOOCHOBHBIX
KapOoHo8bIx Kuciom. Xumuueckue cOUCMBA NPedenbHbIX
0OHOOCHOBHBIX KAPOOHOBLIX KUCTIOM (PeaKyuu ¢ Memaiiamu,
OCHOBHBIMU OKCUOAMU, OCHOBAHUAMU U CONAMU) KAK
nOOmMeepIAHCOeHUe CXOOCMBA C HEOPSAHUYECKUMU KUCTOMAMU.
Peaxyus smepupurayuu u ee oopamumocms. Brusnue
3amecmumerell 8 y2ie8000pOOHOM PAOUKaie Ha CUTLY
Kapbonoguvix xuciom. OcodenHocmu XumMu4eckux c8olcme
Mypasbunotl kuciomol. [lonyuenue npedenbHvlx 00HOOCHOBHBIX
KapOOHOBbIX KUCIOM. OKUCIEHUE ANIKAHO8, AIKEHO8, NePEUUHbIX
cnupmos, anvboecudos. Basicheliuue npedcmasumen
KapOOHOBbIX KUCIOM: MYPABbUHAS, YKCYCHAS U OEH30UHAS.
Bovicuue npedenvhvie u HenpedenbHvle KapOOHOBble KUCIOMDL.
Onmuueckas uzomepus. Acummempuyeckuii amom yenepood.
Ipumenenue kapOOHOBLIX KUCTIOM.

Crnoxuble 3¢upsl 1 Kupbl. Cmpoenue u HoMeHKIamypa
CoACHBIX 3hupos. Medicknaccosas usomepus ¢ KapOOHOBbIMU
kucromamu. Cnocoowvl noay4eHus CLOHCHbIX dPUpos.
Obpamumocms peaxyuu smepuguxayuu. [lpumenenue
CILOJCHBIX IUPO6 8 nuulesoll u naphromepHou
npomvlunenHocmu. JKupul kax crodchvie 3¢hpupol enuyepuna u
BbICUUX KAPOOHOBLIX Kucaiom. Pacmumenvhvlie u socusommoie
aHrcupul, ux cocmag. PuzuyecKue cOUCMBA HCUPOS.
Xumuueckue c80lcmea HCUpos.: cuOpuposanue, OKUCIeHue.
Tuoponuz unu omvinenue Hupoe Kax cnocob NPOMbIULIEHHO20
NOLYYeHUst colell blcuux KapooHoewlx kuciom. [Ipumenenue
arcupos. Moina Kkaxk conu 8biCUUX KaPOOHOBBIX KUCIOM.
Moruwue ceolicmea mvia.
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YrneBoabl. Knaccugurayus yeneso006. Quzuueckue ceolcmea JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
U HaxodicoeHue y2ne60008 8 npupooe. I noxosa kax MP 01, 02, 04; OK 03, OK 04, JIPBP 15
anvoecudocnupm. Xumuueckue c80UCMEA 2IHOKO3bL: I1P6 01-04, 06; OK 07.
SMUNUPOBAHUE, ATKUTUPOBAHUSL, CNUPMOBOE U MOJIOYHOKUCIOE [TPy 02.

bpodrcenue. DKcnepumenmanbHvle 00KA3amenbCmea Haludusl
aAnbOe2UOHOU U CNUPMOBuIX epynn 6 2ntokose. Ilonyuenue
2ntoKo3bl. PpyKmo3sa Kax uzomep 2noko3vl. Pubosa u
oesokcupubosa. Basicnetiuue oucaxapuoul (caxaposa,
JIGKMO3a, Maibmo3a), ux cmpoenue u QuzudecKue coUCMaa.
Tuoponusz caxapo3svl, nakmoswvi, manrbmo3swvl. Kpaxman u
Yenna03a Kaxk buoiocudeckue noaumepsl. Xumuueckue
C80lCMBa Kpaxmana (2uopou3, KauecmeeHHas peakyus ¢
1l00OM HA KPAxmal u ee npumenenue 0is 0OHAPYHCEeHUs
Kpaxmana 6 npoOykmax numarus). Xumuyeckue ceotcmea
YeNNI0NI03bl: 2UOPONIU3, 0OPAZ0BAHUE CTIOHCHBIX IDUPOS.
Ipumenenue u buonocuueckas ponw y2ne6o0008. Okucnenue
V211e80008 — UCMOYHUK IHEPLULU HCUBLIX OP2AHUIMOS.
HckyccTBeHHbIE BOJIOKHA. [loHAmue 00 UCKyccmeenHbIxX
80IOKHAX HA NpUMepe ayemamHto20 80J10KHA.
WNnentudukaius opraHU4ecKux COeTMHEHUH.

['eneTrueckas CBSI3b MEXKIY KJIACCAMH OPTaHUIECKUX
COCIMHECHUM.

HpaKaneCKne 3aHATHUSA

[Tpaktuueckoe 3anatue Ne 6. Pemenue 3agau o teme « Kupbi»
[IpakTnueckoe 3anatue Ne 7. Pemenue 3aa4 o teme
«YTIIEBOIBI»

[TpakTuueckoe 3ansatue Ne 8. Pemenue 3amaq mo teme
«l'eHeTnyecKas CBI3b MEXKIY KJIACCaAMH OPraHUYECKUX
COCTUHCHHI.
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1 2 3 4 5 6
IpodeccHoHATBLHO OPMEHTHPOBAHHOE COIEPIKAHME
JlaGopaTopHble paGoThI 11
JlabGopaTtopHas padota Ne 2. 3yueHue CBOWCTB CIIMPTOB JIP 04, 09, 13, 14; OKO1, OK 02, OxH/ JIPBP 10.1
Jla6oparopnas pa6ora Ne 3. Mi3yueHue CBONWCTB albJETUI0B H MP 01, 02, 04; OK 03, OK 04, JIPBP 15
KETOHOB I1P6 01-06; OK 07.
JlabopaTtopHas padota Ne 4, 3yueHue cBOWCTB [Py 02, 03, 04. K 1.4;2.1
OJTHOOCHOBHBIX KApOOHOBBIX KHUCIIOT
Tema 1.4. Coaep:xxanue yueOHOro MaTepHaJia 6
Azotcopepxkail | AMuHEBL [lepsuunvie, 6mopuyHble, MpemuyHble AMUHbL. JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
ue Knaccupurayus amunos no muny yeneeo000pooHo20 paoukaia MP 01, 02, 04; OK 03, OK 04, JIPBP 15
OpraHUYecKue U YUCTY AMUHOZPYNN 8 MOJIeKYle. DNeKmpOoHHOe U ITP6 01-04, 06. OK 07.
COCIMHEHUSI. NPOCMPAHCMBEHHOE CIPOeHUe NPedebHbIX AMUHOS.
Bricokomonekyn | Qusuyeckue ceolicmea amunos. AMuHbl Kak opeanudeckue
SIPHbBIE OCHOBAHUSA: peakyuu ¢ 8000, kKucromamu. Peakyus copenus.
COCIMHEHUSI. AHunun Kaxk npedcmasumend apoMamuieckux AMuHo8.

Cmpoenue anununa. Ilpuuunvl ocnabaenus 0CHOBHbIX CEOUCME
QHUNUHA 8 CPABHEHUU C AMUHAMU NPEOebHO20 PAOd.
Xumuueckue ceoticmea aHUIUHA. 83auUMOOelicmeaue ¢
Kuciomamu, 6pomMHoll 6000u, oxucienue. Ilonyuenue amunos
ANKUIUPOBAHUE AMMUAKA U B0CCMAHOBIEHUEM
HUMPONPOU3800HbIX Y21e8000p0o00s. Peakyus 3ununa.
Ilpumenenue amunos 6 papmayeemuueckou
NPOMbLULIEHHOCIU. AHUIUH KaK Cblpbe 01 NPOU3800CMEd
anununoswix kpacumeneu. Cunmesvl Ha OCHO8E AHUIUNA.
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AmMuHOKUCTOTHI U Oenku. Cocmae u HomMeHKiamypa. JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
Cmpoenue amunoxuciom. I omonocuueckuti pso npeoenibHbix MP 01, 02, 04; OK 03, OK 04, JIPBP 15
amunoxuciom. Mzomepus npeoebHbiX aMUHOKUCTION. I1P6 01-04, 06; OK 07.
Qu3zuueckue ceolicmsea nPedeibHblX AMUHOKUCTIOM. [TPy 02.

Amunoxuciomol Kax amgomeprvle opeaHuieckue cOeOUHeHUs.
Cunmes nenmuoos. Ilenmuonas cessv. buonocuveckoe
3Hauenue a-amunokuciom. Qbaacmu npumeHeHus
amunokuciom. benku kax npupoonwvie buonorumepsi. Cocmas u
cmpoenue benxkos. OCHOBHble AMUHOKUCIOMbL, 00pasyowue
benxu. Xumuueckue ceoticmea 6eixkos: uopoaus,
oeHamypayus, KayecmeenHvle (Yeemmuole) peakyuu Ha OenKu.
Ipespawernus benxkos nuwu 6 opeanusme. buonrocuueckue
@yuryuu denxos. [JJocmudicenus 8 uzyueHuu cmpoeHus u
cunmesa 6enkos.

Bricokomomnekynsipabie coequHeHus. OcHo8HbIe NOHAMUSL
8bICOKOMONEKYIAPHLIX COCOUHEHUI: MOHOMED, NouMep,
CMPYKmMYpHOe 36eH0, Cenetb NOAUMePU3AYUL.
Knaccugpurayus nonumepos. OcHosHwvle cnocodwvl nonyuerus
8bICOKOMONEKYNAPHBIX COCOUHEHUN. PeaKyuu ROAUMEPU3AYUL U
noauxonoerncayuu. Cmpoerue u CmpyKmypa nojiumepos.
3asucumocms c80UCME NOIUMEPOB OM CIPOEHUSL MOJIEKYIL.
Tepmonnacmuunvlie u mepmopeaxmugHvie NoAUMepbL.
XuMudeckue BoJokHa. Knaccugpurayus 6010KOH.
Cunmemuyeckue 6onokna. Ilonusgpupnvie u nonuamuoHvle
80JI0KHA, ux cmpoenue, ceovicmaa. l[Ipaxmuyeckoe
UCNONIBL308AHUE BOJIOKOH.

IIpakTHyeckue 3aHATHS

[Ipaktnyeckoe 3anatue Ne 9. CpaBHeHHME CTpPOEHHUS U
XUMHYECKHUX CBOMCTB MpeeIbHbIX U apOMAaTUYECKUX aMUHOB

[Mpaktuueckoe 3ansatue Ne 10. FiTtoropoe 3aHsTHE TIO pa3aeiry
«OCHOBBI OPraHUYECKOW XUMUU»
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2

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHNE

JlabopaTopHble padoThl

JlaboparopHast pabora Ne 5. PacmosnaBanme TuiacTMacc u
BOJIOKOH

JIaboparopHast pabota Ne 6. Penienne sxcriepuMeHTaTbHBIX
3aj1a4 Ha paclio3HaBaHHE OPTaHMYECKUX COCAUHCHHUH.

JIP 04, 09, 13, 14;
MP 01, 02, 04;
IIP6 01-06;
TPy 02, 03, 04.

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

OkxH/ JIPBP 10.1
JIPBP 15

Paznean 2.
Teopernueckue
OCHOBBI XMMHH

36

Tema 2.1.
Crpoenue
aToMma.
Ilepuonnueckuii
3akoH ..
Menpeneena

Coaep:xanue yueOHOro MaTepuaJia

Crpoenue BemiectBa. Cospemennas mooeib CmpoeHus: amoma.
Ilyanuzm anexmpona. Keanmosvie uucna. Pacnpedenenue
91E€KMPOHO8 NO IHEPeMUYECKUM YPOBHAM 8 COOMEEMCMBUU C
NPUHYUNOM HAUMeHbUell SHepeul, npasuiom Xynoa u
npunyunom Ilaynu. Ocobennocmu cmpoeHusi 3Hep2emuyecKux
VposHell amomos dirniemenmos. dnekmpouHas KoHguzypayus
amoma. Knaccugurkayus xumuueckux snemenmos (s-, p-, d-
anemermul). OCHOBHOE U 8030VHCOEHHBLE COCMOAHUSA AMMOMO8B.
Banenmmnwie snekmponui.

[lepuonnueckas cuctema XuMU4eckux 3meMenToB J1.1.
MenneneeBa. Qusuyeckuti cmvica Ilepuoouueckoeo 3aKkona

I U. Menoeneesa. Ilpuuunsl u 3aKoOHOMEPHOCIU U3MEHEHUS
CBOUCME 2NIEMEHMO8 U UX COEOUHEHULL N0 NEPUOOAM U SPYNNAM.
Mupoeoszpenueckoe u nayunoe sHavenue Ilepuoouueckozo
saxona J.U. Menoeneesa. Ilpoenosvl /|.HU. Menoeneesa.
Omxpvimue HO8bIX XUMUYECKUX eMEHMO8.

IIpakTHYecKHe 3aHATHS

[Ipaktuueckoe 3anatue Ne 11. CocraBienue cxem
JIEKTPOHHBIX 000JI0UEK aToMa.

JIP 04, 09, 13;

MP 01, 02, 04;

ITP6 01-04, 06;
ITPy 01, 02.

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

JIPBP 10.1
JIPBP 15
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2

4

5

Tema 2.2.
Ctpoenue
BEIIECTBA

Coaep:xanue y4eOHOro MaTepuaJia

Buapl XuMmudeckoit CBS3U. D1eKmpoHHAsE NpUpooa Xumuueckotl
cea3u. Inekmpoompuyamenvuocms. Kosanenmuas céssb, ee
PA3HOBUOHOCIU U MEXAHU3IMbL 00PA308aHUsL (0OMEHHBLU U
00HOpHO-aKkyenmopHulil). Mounas ceéazv. Memannuueckas
c643b. Booopoonas cesnzv. Mexxcmonekynaphole
gzaumooeticmeus. Kpucmaniuveckue u amopghnule eewjecmaa.
Tunsl KPUCTATUTMUECKUX PEHIETOK (AmMOMHAs, MOJIEKYIAPHAS,
UOHHAs, MemaliuyecKkas). 3a8ucumocms u3uLeckKux ceocms
gewecmea om muna Kpucmaiiudeckou pewemru. Ipuuunsi
MHO2000pazus eewecms. Cospemennvie npeocmasieHus: o
CMpOeHUU MEepobLX, HCUOKUX U 2A3000PA3HBIX BeUyecma.
Kuokue kpucmainuoi.

JlaGopaTopHble paGoThl

JlaboparopHas pabota Ne 7. M3roroBieHnue Mojieseil BelmecTB
Y ONpEeJIeTICHNE BUJIOB XMMHUYECKOU CBSI3M B HUX

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

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

JIPBP 10.1
JIPBP 15

Tema 2.3.
XuUMHYECKHUE
peakuuu

Coaep:xxanue yueOHOro MaTepuaJia

XuMu4eckue peakuuu. [ omoeennvle u 2emepocenvie peakyuu.
Ckopocmb peakyuu, ee 3a8UCUMOCTb OM PA3TUYHBIX
Gaxkmopos: npupoosl peazupyrowux eeujecms, KOHYeHmpayuu
peazupyrowux eeujecms, memnepamypul (npasuio Banm
Togpga), nrowaou peakyuorHot nosepxHOCMU, HATUYUS
Kamanuzamopa. xepeus axmusayuu. AkmueuposanHulil
komnnexkc. Kamanuzamopwl u kamanu3. Ponv kamanuzamopos 6
npupooe u npomululieHHom npousgoocmae. [lonamue 06
smmanvnuu u Semponuu. Snepeuss I uboca. 3axon 'ecca u
cnedcmeus uz Heeo. Tennosvie 3¢pghexmbi XumMuyeckux peakyuii.
Tepmoxumuueckue ypagHeHusl.

OobpatumocTh peakiuii. XuMmuueckoe paBHoBecue. CuewyeHue
XUMUYECKO20 pagHO8ecusi N0O 0elCmeuem pasiuiHblxX
Gakmopos: KoHyeHmpayuu peazeHmos Uiy npooyKmoe
peaxyuu, oasneHus, memnepamypul. Pone cmewenus
PAasHO8eCcUsl 8 MEXHON02UYECKUX NPoYeccax.

JIP 04, 09, 13;

MP 01, 02, 04;

ITP6 01-04, 06;
ITPy 01, 02.

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

JIPBP 10.1
JIPBP 15
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2

HpO(l)CCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUC

IIpakTnyeckue 3aHATHS

[Ipaktrueckoe 3anarue Ne 12. Pemienne 3amady Ha CMEIICHUE
PaBHOBECHSI XUMHYECKUX PEAKITHI

[Ipaktnueckoe 3amstue Ne 13. HaxokaeHwe TEIUIOBBIX
3 PEKTOB XUMUYECKUX PEAKITUH.

JIP 04, 09, 13;

MP 01, 02, 04,

I1P6 01-04, 06;
ITPy 01, 02.

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

ITo3H/JIPBP 15;

HpO(l)CCCI/IOHaJILHO OPUCHTHPOBAHHO€ COACPKAHUC

Tema 2.4.
Hucnepchsbie
CUCTEMBI.
PacTtBOpBI.
DIEKTPOIUTHYE
cKas
JUCCOLaus

Copepxanue yueOHOro MaTepuana

HucnepcHble cuctemsl. Konnouomwvie cucmemvl. HMcmunmbie
pacmeopul. Pacmeopenue kak @uauko-xumuyeckuii npoyecc.
CriocoObl BBIpaXXEHHUS KOHIEHTPAIlMU PACTBOPOB: MaCCO8as
00/11 pACMBOPEHHO20 Geulecmed, MONAPHAS U MONAIbHAS
KoHyenmpayuu. Tump pacmeopa u mumposanue.

Peakuuu B pacTBOpax 31eKTPOIUTOB. KauecmeenHvle peakyuu
Ha uoHvl 8 pacmeope. Kuciommno-ocnognvie zaumooeticmeusi 6
pacmeopax. Amgomeprnocmo. Honnoe npouszgedeHue 600bl.
Booopoonuwiii nokazamens (pH) pacmeopa.

lunponus  coneil. 3uauenue eudponruza 6 OUONOCUYECKUX
OOMEHHbIX  Npoyeccax. Ilpumenenue  2udponusa 8
NPOMBILUIEHHOCHIU.

HpaKaneCKne 3aHATHUSA

ITpaktryeckoe 3anstue Ne 14. Pemtenue 3a1a4 no reme
«CrnocoObl BbIpaKeHHsI KOHLIEHTPALUU PaCTBOPOB»
ITpaktuueckoe 3anstue Ne 15. CocraBiieHue peakiyii HOHHOTO
oOMeHa

ITpaktuyeckoe 3anstue Ne 16. CocraBienue peaxiuii
TUAPOJIN3A COJIEH

JlabopaTopHbie padoThl

JIaGoparopnast pabGota Ne8.
3aJaHHOM MacCOBOH J0JIeH

JIaGoparopnas padota Ne 9. [IpuroroBneHnue pacTBOpoB C
3aIaHHOW MOJISIPHOM KOHLIEHTpauuen

[IpuroToBnenue pacTBOpoOB C

JIP 04, 09, 13, 14;
MP 01, 02, 04;
I1P6 01-06;
TPy 01, 02, 04.

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

ITo3H/JIPBP 15;

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

To3H/JIPBP 15;

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

I[IK 1.3; 1.4; 2.1

OkxH/ JIPBP 10.1
JIPBP 15

23




1 2 4 5 6
Ilpogpeccuonansvno opuenmuposantoe cooepicanue
Tewma 2.5. Coaep:xkaHue y4eOHOro MaTepuaJia
OxucnurenbHo- | OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUH 68 npupooe, JIP 04, 09, 13; OKO1, OK 02, [To3H/JIPBP 15;
BOCCTaHOBUTEIND | NPOU3BOOCHIBEHHBIX NPOYECCAX U HCUZHEOESTMETbHOCTIU MP 01, 02, 04; OK 03, OK 04,
HbIE peaKIuu opeanusmos. OKUCIUmMenbHO80CCMAHOBUMENbHbLU NOMEHYUAT ITP6 01-04, 06; OK 07.
cpeovl. [losedenue sewecmas 6 cpedax ¢ pazHbimM 3HAYeHUeM ITPy 01, 02.

PH. Memoowi snexmponnozo u 91eKkmpoHHO-UOHHO020 banauca.
TIanveanuueckuii 2nemenm. Xumuueckue UCMoOYHUKU MOKA.
CmanoapmHuulil 6000pooHblil 31ekmpood. Cmarnoapmmblii
9NeKMPOOHbLL NOMEHYUA cucmemol. Psio cmanoapmmuwix
91eKMpOOHbIX nomenyuanos. Hanpasnenue
OKucIumenbHo80CCmMAano08UMeNbHbILL peakyull. IIEKTPOIIN3
pPacTBOPOB M PACIUIABOB COJIe. [Ipakmuueckoe npumenerue
INEKMPOU3A OJis NOTYYEHUS WETIOYHBIX, UeTOUHO3EMENbHBIX
Mmemannos u anomunuss. Kopposust METaJuIoB: 8udbl KOppo3uu,
CnocobbL 3auUmsbl MEMALI08 OM KOPPO3UMU.

IIpakTHYecKHe 3aHATHSA

[Ipaktnueckoe 3ansitue Ne 17. Pemienuwe 3agad MeToAOM
3JIEKTPOHHOTO OajaHca

[Tpaktryeckoe 3anstue Ne 18. Pemenne 3agay meToiom
3JIEKTPOHHO-MOHHOT0 OanaHca

[Tpaktryeckoe 3anstue Ne 19. Pemenne 3axa4 o reme
«OIIEKTPOIIN3»
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Paznean 3.
OcHOBBI
HeOpPraHn4yecKou
XUMHH

30

Tema 3.1.
MeTanibl

Coaep:xaHue y4eOHOro MaTepuaJia

O6mas xapakrepuctuka nemeHToB [A—IIA-rpynn. Oxcuowr u
nepokcuovl Hampusi u Kawua. Pacnosnasanue kamuonos
Hampusi u kanus. Conu Hampus, Kanus, KAlbyus U MASHUS, Ux
3HayeHue 6 npupooe U HCU3HU yenoseka. Kecmxocms 600vl u
cnocobvl  ee  ycmpanenusi.  Komnnexcuvie — coedunenus
AnoOMUHUA. ATIOMOCUTUKATNBL.

Metamnst IB-VIIB-rpynn (Menp, IMHK, XpOM, MapraHel).
Ocobennocmu  cmpoenusi amomos. Obwue usuveckue u
xumuueckue ceoticmea. llonyuenue u npumenenue. OKcuovl u
2UOPOKCUOBL IMUX MEMAIL08, 3A8UCUMOCTNb UX CEOUCME Om
cmeneHu  OKucleHusi  dnemenma.  Baoicnetiwue  conu.
OxucaumenvHule c80UCMBA CONEU XPOMA U MAP2aAHYA 8 GblCuiell
cmeneHu okucienusi. Komniekchvle coeOuneHust xpoma.

HpaKaneCKne 3aHATHUSA

[Tpaktnyeckoe 3anstue Ne 20. Pemenue 3amau mo Teme
«Metainel nogrpynmn A»
[Ipaktnyeckoe 3anstue Ne 21. Pemenue 3amau mo Teme
«Metaynel noarpynn B»

JIP 04, 09, 13;

MP 01, 02, 04,

I1P6 01-04, 06;
[TPy 02.

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

JIPBP 10.1
JIPBP 15
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Tewma 3.1. Coaep:xkaHue y4eOHOro MaTepuaJia
Hewmeranns OOmas xapakrepucTtuka 31emMenToB [VA-rpynmsl. Ceoticmaa, JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
nonyyenue u npumenenue yeas. Cummes-ea3 Kak OCHO8A MP 01, 02, 04; OK 03, OK 04, JIPBP 15
COBPEMEHHOU NPOMBIUIEHHOCU. AKMUBUPOBAHHBIU Y201b KAK I1P6 01-04, 06; OK 07.
aocopbenm. Hano cmpyxmypvli. Mupoevie Odocmudicerus 6 ITPy 02.

obnacmu  Cc030aHUsi  HAHO — MAMepuanos.  INeKmpOoHHOe
cmpoenue MoaeKyvl yeaproeo 2asa. Ilonyuenue u npumenenue
yeapnoeo eaza. buonozuueckoe Oelicmsue yeapHo2o 2asd.
Kapbuovr xanvyus, anomunus u owceneza. Kapbonamovr u
euopoxapoonamsl. Kpyzosopom yenepooa 6 scueoti u Hesxicugoti
npupode.  Kauecmeennas  peakyus Ha — KapOOHAM-UOH.
Qusuueckue u xumuyeckue ceovcmea Kpemuus. Cunamvl u
cunuyuowvt. Oxcuo kpemuus (IV). Kpemnuegvle xuciomol u ux
conu. Cunukammuvie MUHEPATbL — OCHOBA 3eMHOU KOPbL.

OOmiasi xapakTEepUCTHKA JJIEMEHTOB VA-rpymmbl. Humpuosi.
Kauecmeennas peakyus Ha uon ammoHus. A3omuas Kucioma
Kaxk oxuciumens. Humpamol, ux ¢usuueckue u xumuueckue
ceoticmea, npumernenue. Ceolicmea, nouyyeHue u NpUMeHeHue
Gocgopa. Docghun. Pocghopmuvie u nonugocgopnvie Kuciomal.
buonoeuueckas ponv ghocpamos.

Obmas xapaktepuctuka smeMeHToB VIA-rpymmel. OcoObie
CBOICTBA KOHIIEHTPUPOBAHHOM CEepHOM KHUCIIOTHL.
KauectBeHHble peakiuu Ha Cynb(ui-, CyabpuT-, U cyabhar-
HOHBI.

Oomas XapaKTepUCTUKA DJIEMEHTOB VIIA-rpynnsi.
Ocobennocmu  xumuu @mopa. [Ianoeeno6000podvl u ux
noayuerue. 1 an02en08000poouble KUCIOMbBL U UX  COJIU.
Kauecmesennvie peaxyuu Ha 2A/102eHUO-UOHDL.
Kucnopoocooepocawue  coeounenus  xnopa. Ilpumenenue
2A/102eHO8 U UX BANCHEUUUX COeOUHEHUI].

bnaroponubie ra3wl.  [lpumenenue  61a20poOHBIX  2A308.
3axkonomeprHocmu 6 usMeHeHuu COUCME NPOCMbIX Beujecms,
B000POOHBIX COEOUHEHUU, BbICUUUX OKCUO08 U 2UOPOKCUOO8.
Hoenmuguxayus HeopeanuyecKux geujecms U UOHO8.
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1 2 3 4 5 6
IIpakTHYecKHe 3aHATHS 8
[TpakTudeckoe 3ansarue Ne 22. Perenne 3a1a4 1mo teme JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
«9nemenTsl [VA- rpynmbi» MP 01, 02, 04; OK 03, OK 04, JIPBP 15
[TpakTuueckoe 3ansarue Ne 23. Perenne 3a1a4 o teme I1P6 01-04, 06; OK 07.
OnemenTsl VA - VI A-rpynn» [TPy 02, 03, 04.
[Tpaktuyeckoe 3anstue Ne 24. Penienue 3a1a4 no reme
«OnemenTtsl VIIA-rpynmb»
[TpakTuueckoe 3anstue Ne 25. iToroast KOHTpoJbHas paboTa
10 001Iel ¥ HEOPraHUYECKOU XHUMHHU
IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE CO/IEPKAHNE
JlaGopaTopHble paGoThl 2
Jlaboparopuass pabora Ne 10. V3yueHue CBOMCTB cepHOI JIP 04, 09, 13, 14; OKO01, OK 02, OxH/ JIPBP 10.1
KHCTIOTBI MP 01, 02, 04; OK 03, OK 04, JIPBP 15
I1P6 01-06; OK 07.
ITPy 02, 03, 04. K 1.4; 2.1

Pa3znea 4. 10

Xumus u Coaep:kaHue y4e0HOro MaTepuasa 8

JKH3HDb Hayunblie MeToAbI TO3HAHUS B XUMUH. M CMOYHUKU XUMUYECKOU JIP 04, 09, 13, 14; OKO01, OK 02, JIPBP 10.1
ungpopmayuu. Ilouck ungopmayuu no Ha36aHUAM, MP 01, 02, 04; OK 03, OK 04, JIPBP 15
uoeHmuguramopam, cmpyKkmypHoim popmynam. Xumudeckui ITP6 01, 04, 06; OK 07.
aHanu3z, cunmes, MoOOeIUPOBAHUE XUMULECKUX NPOYECCO8 U [TPy 01, 02, 05.

sA6NeHUl KaK Memoobl HAY4YHO20 NO3HAHUAL. Mamemamuueckoe
MO()QJZHpO@(lHue npocmpanHCmeeHHoc0 CMpoeHUsl MOJIEK)
OpcaAHUYEeCKUX eeuyecme. COG‘p@MeHHbZe quS’uKO'XuMulleCKue
Memoobl ycmaHoeeHUusl cocmaea u CmpyKmypbl 6eiecmse.
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2 4 5 6
Xumus v 3710pOBbe. Jlekapcmea, pepmenmol, UMAMUHDL, JIP 04, 09, 13, 14; OKO01, OK 02, JIPBP 10.1
20PMOHDI, MUHEpAbHble 800bl. IIpobnemsl, ceéazanmbie ¢ MP 01, 02, 04; OK 03, OK 04, JIPBP 15
npuMmeHeHuem 1eKapCmeeHHbIX npenapamos. Bpeonvle ITP6 01, 04, 06; OK 07.
NPUBLIYKU U hakmopbl, pazpyutaroujue 300posve (KypeHue, [TPy 01, 02, 05.

ynompeob.aeHue anKko20s, Hapkomanus). Payuonanbroe
numanue. Iuwesvle 0o6aexu. OcHogvl nuwegou xumuu. Xumus
6 meouyune. Pazpabomra nexapcme. Xumuueckue ceHcopbl.
Xumus 6 nogceonesnotl scuznu. Morwowue u yucmawue
cpeocmsa. Penennenmul, uncekmuyuowi. Cpeocmea 1udHol
eueuenvl u kocmemuxu. Ilpasuna 6esonacnou pabomul ¢
COKUMU, 2OPIOYUMU U MOKCUYHBIMU 8eU4eCEamul, CpeoCcmeamu
ObLIMOBOI XUMUU.

XUMHS U CENTBCKOE X035IMCTBO. MunepanvHvie u opeanuyeckue
yooopenus. Cpeocmea 3aujumul pacmeHuil.

XuMHS B TMPOMBINIIEHHOCTH. Obwue npedcmasieHus o
NPOMBIUAEHHBIX CROCOOAX NONYYEHUs XUMUYECKUX Beujecms
(Ha npumepe nNpPoOU3BOOCMBA AMMUAKA, CEPHOL KUCIOMbL).
Ilpomviwnennas  opeanuueckas  xumusa.  Colpve  0ns
opeaHudeckou npomviuienHocmu. Ilpobnema omxodoe u
nobounvlx  npodykmos.  Haubonee — KpynHOmMoOHHAMNCHbIE
npou3800Ccmea opeaHudeckux coeounenull. Yepnas u yeemuas
memannypeus. Cmeknio u CUTUKAMHASL NPOMBILULEHHOCHb.
Xumust ¥ sHepretuka. [Ipupoouvie ucmouHuky y2inee000po0oa.
Ilpupoousviii u nonymuulti He(hmAHOU 2a3vbl, UX COCMAB U
ucnonvzosanue. Cocmas Hepmu u ee nepepabomka.
Hegmenpooykxmoer. Oxmanosoe uyucno oOensuna. Oxpana
oKpydcawwel  cpedvl  npu  Hegpmenepepabomke U
MPancnopmuposke  Hegpmenpooykmos.  AnvmepHamueénbvie
UCTNOYHUKU SHEPSUU.
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1 2 3 4 5 6
Xumus B CTpouTeNnbeTBe. [lemenm. Bemon. [10060p JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
ONMUMATLHBIX CIPOUMETILHBIX MAMEPUATLIO8 8 NPAKMUUECKOU MP 01, 02, 04; OK 03, OK 04, JIPBP 15
oesamenbHOCMU 4el08eKd I1P6 01, 04, 06; OK 07.

XUMHS ¥ KOJIOTHS. Xumuueckoe 3a2psisHeHue okpyicaroueli ITPy 01, 02, 05
cpeovl u e2o nocredcmaus. Oxpana 2udpocgepwvi, nou8bl,
ammocgepvl, Gaopul u hayHvl Om XUMULECKO2O 3A2PA3HEHUS.
IIpakTnyeckue 3aHATHSA 6 JIP 04, 09, 13;
[IpakTrueckoe 3ansTue Ne 26. BeimosHeHHe 3aqaHuil 10 TeMe MP 01, 02, 04, OKO01, OK 02, JIPBP 10.1
«IIpupoaHbliii ra3 v MOMYTHBIE HE(DTAHbBIE Ta3b» I1P6 01-04, 06; OK 03, OK 04, JIPBP 15
[IpakTrueckoe 3anstue Ne 27. BrinosHeHHE 3aaHUl 110 TeEMe [Py 01, 02, OK 07.
«Hedts. HedrenpomykTe»
[Ipaktnueckoe 3anstue No 28. BrimosHeHHWE KOHTPOJILHOM
paboThI 10 mpenaMeTy « XUMUS»
Koncyabranun | Coaep:kanue marepuajia 4
Koncynpramus Ne 1. O6mmias xumus
Koncynbranus Ne 2.
Heoprannueckas xumus
Koncynpramus Ne 3.
OCHOBHBIE TIOHATHS OPTAHHYECKON XUMUU. Y TJIIEBOAOPO/IBI
Koncynpranus Ne 4.
Kucnoponacoaepkaiye u - a30TCOEpIKAIINE OPraHUICCKHE
COCIMHEHHS
JIK3aMeH 6
Bcero 180
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4. YCJIOBUSA PEAJINBALIUU ITPOT'PAMMBI YYHEBHOT' O IPE/IMETA

TpeboBaHusA K MUHMMAJIbHOMY MaTepPUAJIbLHO-TEXHUYECKOMY 00ece4eHN 0
Peanuzanus nporpaMMel ipeMeTa TpedyeT Haaudus yaeOHOro kabnHeTa XuMuH.

O06opynoBanue yueOHOTO KaOMHeTa:

— TI0CaJI0YHBIC MECTa CTYJCHTOB;

— pabouee MECTO MPEToaaBaTes;

— HarJsaHbIe TOcoOus (YIeOHUKHU, OTIOPHBIE KOHCIICKTHI-TUIAKATHI, CTEH I, KAPTOUKH,
pa3gaTodyHBId MaTepHhall, KOMIUICKTHI TMPAKTUYECKUX U JabOopaTOpHBIX padorT,
MHCTPYKITUH TI0 TEXHUKE 0€30MaCHOCTH B KAOMHETE XHUMHUH );

— CpelcTBa MOKapOTYIICHNUS;

— BBITSDKHOM IIKad;

— XHUMHYECKas MMOCY/a U PEaKTUBHI.

TexHuueckue cpeacTsa 00ydeHHUs:
— KOMIIBIOTED;
—  MYJBTUMEIUNHBIN TPOEKTOD;
— DKpaH;
— JI0CTyII K ceTu MIHTepHeT.

NudpopmanuonHoe odecredeHue 00y4eHust

OcCHOBHBIE HCTOYHUKH
Jns nmpenonasarenein

1. denepanbHbii 3akoH OT 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®enepanuny. [Ipukaz3 MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413
«O06 yTBepxkneHun (eneparbHOTO TOCYJIAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa
cpeaHero (IoTHOTro) o0I1Iero oopa3oBaHusD.

2. [Ipukaz MunucrepctBa oOpazoBaHusi U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnH u3meHeHuil B [Ipuka3z Munucrepcrsa oopazoBanus u Hayku PO ot 17.05.2012
No 413 “O0 yrBepxkaeHun (QeaepaJbHOTO TOCYAApPCTBEHHOTO 00pPa30BaTEILHOTO
cTaHJapTa cpeaHero (IoJHOro) o0IIero 0opa3oBaHus .

3. [Tucemo [lemaprameHTa rocyJapcTBEHHOM MOJMTUKY B cpepe MOArOTOBKH paboyux
kanpoB u JIIO MwunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMeHpauuu 1o
OpraHu3allMi TOJY4YEHUs CpeAHero oOmero oOpa3oBaHMs B Tpeleiax OCBOEHUS
00pa3oBaTeIbHBIX TPOrpaMM CpeaHero mnpodeccHoHaIbHOTO 00pa3oBaHMS Ha 0Oase
OCHOBHOTO 00111er0 00pa30BaHUs C YUETOM TpeOOBaHUMN (peiepanbHBIX TOCYIaPCTBEHHbBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M MOJy4aeMOn MPOPECCUu WM CHEIUATBHOCTA CPETHETO
1po(hecCHOHATBHOTO 00pa30BaHUSY.
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Jns ctyneHTos

1. INadpuensu O. C., OctpoymoB U. I'. Xumus miga npodeccuii U CrenuanbHOCTEH
TEXHUYECKOTO MPOo(Is: yUeOHUK IJIs CTYA. YUPEKISHUU cper. mpod. oOpa3oBaHUS. —
M., 2019.

2. INabpuensa O. C., OctpoymoB U. I'., OctpoymoBa E. E. u np. Xumus s
npodeccuii U crnenuaibHOCTEW E€CTECTBEHHO-HAYUYHOTro MNpoduiis: y4eOHUK JUIsl CTY.
yupexJIeHuI cpe. mpod. odpazoanus. — M., 2019.

3. IMabpuensa O. C., OctpoymoB U. I'. Xumusa nnst npodeccuit U crenuaibHOCTEH
COIIMAIbHO-D)KOHOMUYECKOTO ¥ TyMaHUTAapHOro mpoduiei: y4eOHHK MJig CTY..
yapexeHuit cpes. nmpod. odbpazosanus. — M., 2019.

J]OHOJIHI/ITCJILHBIQ HCTOYHHUKH

Jnsa npenonaBarenei

1. Tabpuensa O.C., JlpicoBa I'.I'. Xumusa: kHUTa JUIisl mpernojaaBaTesis: yded. -MeToj.
nmocobue. — M., 2019.

2. T'abpuensu O.C. u nmp. Xumusa mist npodeccuid M CHEHATBbHOCTEH TEXHUYECKOTO
npouiid (3MEKTPOHHOE NPHUIIOKEHHE).

JIns CTyneHToB

1. Ta6puensu O. C., OctpoymoB U. I'., CnaaxoB C. A., Jopodeea H.M. IIpaktukym:
y4e0. mocodue Il CTyI. yUpekIeHu cpell. mpod. oopazoBanus. — M., 2019.

2. T'abpuensu O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus: nocoOue s TOATOTOBKU
k EI'D: yue0. mocobue ans ctya. yupexaeHuit cpe. npod. oopazosanus. — M., 2019.

3. Tl'abpuensu O. C., Jleicoa I'. T'. Xumus. Tecthl, 3amauu U ynpakHeHUs: y4deO.
mocobwue I CTy. yupexaeHu cpea. mpod. oopazoBanus. — M., 2019.

4. Epoxun 0. M., Komanea W. b. Xumwus mna mnpodeccuit W cCHenuasIbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiiel: YYeOHHK IS CTY. YUPEKICHUN
cpen. nmpod. odpazoBanus. — M., 2019.

5. Epoxun 0. M. Xumus: 3agaun v ynpaxkHeHHs: yue0. mocodue Jyisi CTy. YUpexKIeHU!
cpen. mpod. odbpazoBanms. — M., 2019.

6. Epoxun KO.M. COOpHHMK TECTOBBIX 3aJaHUi MO XUMHUH: y4eO. MmocoOue il CTY/I.
Yupexnenuii cpen. mpod. oopazoanus. — M., 2019.

7. Epoxun 0. M., Kopanera M. b. Xumus a1 mnpodeccuii u crnenuaibHOCTEH
TEXHUYECKOTO MpOouis. DIEKTPOHHBIN y4eOHO-METOAMYECKH KoMmIuiekc. — M.,
20109.

8. Cmanko C. A., OctpoymoB U. T'., T'abpuensa O. C., JlykpssnoBa H. H. Xumus nns
npodeccuil ¥ CrenualIbHOCTEH TEXHUYECKOTO Mpouis. IJIESKTPOHHOE MPHIIOKEHUE
(omeKkTpoHHOE y4eOHOE W3JaHMe) I CTYIl. YUPEKIEHUW cpel. mpod. oOpa3oBaHUs.
— M., 2019.

9. Xomuenko I'.I1. ITocobue mo xumuu 1 nocrynaromux B BY3s1 — M., 2017,
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Ilepeyens UHTEpHET-pecypcoB

. pvg. mK. ru (ommmrana «ITokopu BopoObeBBI TOPBD»).

. hemi. wallst. ru (O6pa3oBarenbHBIN CAUT IS ITKOJTBHUKOB « XUMUSD).
. alhimikov. net (O6pa3oBaTenbHbBIN CAlT ISl IIKOJILHUKOB).

. chem. msu. su (3aekTpoHHas OMOIMOTEKA MO XUMHUN ).

. enauki. ru (MHTepHEeT-U3IaHUEe I yuuTeleH « ECTeCTBCHHBIC HAYKI ).
. 1september. ru (Mmetomudeckas rasera «IlepBoe CEHTIOPS).

. hvsh. ru (kypaan «Xumus B IIKOJIE» ).

. hij. ru (xypran «XuMHS 1 KU3HBY).
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5. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O
HNPEIMETA

HaunMeHnoBaHue 00pa3oBaTebHBIX
pesyabtatoB ®I'OC COO
(mpeameTHbIe pe3yiabTathl — [IPO;
IIPy)

MeToabl OLIEHKH

ITP6 01. CdopMupoBaHHOCTH NMPEACTABICHUI
0 MECTE XUMHUH B COBPEMEHHON HAYYHOM
KapTUHE MHPA; TOHUMAaHUE POJIH XUMHUH B
(bOopMHPOBaHUU KPYTro30pa
(GYHKIIMOHATBLHOW IPaMOTHOCTH YeJIOBEKa IS
pelIeHsI MPaKTHYECKUX 3a71ay;

[ToaroroBka mpe3eHTaIHii, COOOIICHUH.
[ToaroToBKa OTYETOB 11O TEMAM.
IIpakTHueckue 3aHATHS.
JlaGopaTopHbie pabOTHI.

I1P6 02. Biajenue 0CHOBOIIOJIATAIOIUMH
XUMUYECKUMH TTOHATHUSIMH, TCOPUIMHU,
3aKOHAMHU W 3aKOHOMEPHOCTSIMH; YBEPCHHOE
MOJIb30BAaHUE XUMHUYECKON TEPMHUHOJIOTHEH U
CHMBOJIMKOM;

Y CTHBIN MHAUMBUYAJIBHBIN OPOC

Tpenunru.

IIpakTHueckue 3aHATHS.

KontposnbHbie paboThI.

CamocTosTenbHble padOThI 10 UHAUBHUYAJIbHBIM
KapTOUYKaM-3aJaHUsIM.

I1P6 03. Brnagenne OCHOBHBIMU METOLAMH
HAYYHOTO TIO3HAHMUS, UCTIOJIb3YEMbIMH B
XMMHUU: HAOJIFOICHHE, OTTMCAaHKUEe, H3MEPEHHE,
IKCIIEPUMEHT; YMEHHE 00pabaThiBaTh,
OOBSICHATD PE3yJIbTaThl MPOBEICHHBIX OIBITOB
U JIeJ1aTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTH
MPUMEHSTh METO/IbI TO3HAHUS TPH PEIICHUH
MPAKTUYECKHX 33134,

IIpakTHueckue 3aHATHS.
Tpenunru.
TectupoBanue.
KontposnbHbie paboThI.
JlaboparopHbie paOOTHI.

ITP6 04. ChopMHUpOBaHHOCTH YMEHHS AaBaTh
KOJIMYECTBEHHBIE OIICHKH U IPOBOJIUTH
pacdeTsl M0 XUMUIECKUM (HopMyJIaM U
ypaBHEHUSM;

IIpakTHueckue 3aHATHS.

TpeHunru.

TectupoBanue.

KoHTtposnbHbie paboThI.

CamocTosTenbHble padOThI 10 UHAUBHUIYAIbHBIM
KapTOUYKaM-3aJaHUsIM.

JlaGopaTopHbie pabOTHI.

IIpoBepka qomManIHuX 3a1aHUM.

[1P6 05. Bnagenue npaBuiaMu TEXHUKU
0€30MacHOCTH IPHU UCIIOJIb30BAaHUH
XUMHAYECKHUX BEIECTB;

Tpenunru.
TectupoBanue.
JlaGopaTopHubie pabOTHI.

ITP6 06. ChopmMupoBaHHOCTH COOCTBEHHOM
MO3UIUH 10 OTHOIICHUIO K XUMUYECKOU
nH(pOpMaILIUY, TOTYyYaeMON U3 pa3HbIX
HMCTOYHUKOB.

IIpe3zenTanum.

[ToaroToBka cooOIeHNH, TPE3EHTALIUH.
CamocrosiTenbHbIE pa0OTHI TT0 UHIANBUY ATbHBIM
KapTO4YKaM-3a/IaHUSIM.

IToaroToBka OTYETOB IIO0 TEMaM.

[Py 01. CpopMupoBaHHOCTH CUCTEMBI
3HaHUH 00 OOINX XUMHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;

[ToaroroBka mpe3eHTaIHii, COOOIIEHUH.
IToaroToBka OTYETOB IIO0 TEMaM.

[TPy 02. CpopMupoBaHHOCTH YMEHHI
HCCIEA0BaTh CBOMCTBA HEOPTaHUYECKUX U

OpraHn4CCKux BCUICCTB, 0OBICHSTH

[ToaroroBka npe3eHTaIyii, COOOIIEHUIA.
TpeHunru.
TectupoBanue.
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HaumMeHoBaHue 00pa3oBaTeIbHBIX
pesyabtaToB ®I'OC COO
(mpeamerHsblie pe3yabrarsl — I[1PO;
I1Py)

MeToabl OLIEeHKH

3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHUX
peakiuii, MPOTHO3UPOBATH BO3MOKHOCTh UX
OCYIIIECTBIICHHUS;

JlaGopaTopHbie pabOTHI.
IToaroToBKa OTUETOB II0 TEMAM.

[Py 03. BnageHue yMEHUSIMU BbIBUTATh
THIIOTE3bI HA OCHOBE 3HAHUI O COCTaBe,
CTPOCHUH BEIIECTBA U OCHOBHBIX XUMUYECKUX
3aKOHAaX, POBEPATH X IKCIIEPHUMEHTAIBHO,
bopMyupys Leb UCCIIEI0BAHUS;

[ToaroroBka mpe3eHTaIwii, COOOIICHUH.
TpeHunru.

TectupoBanue.

JlaGopaTopHubie pabOTHI.

IToaroToBKa OTUETOB II0 TEMAM.

[Py 04. Bnanenue merogamu
CaMOCTOSITENILHOTO IJIAHUPOBAHUSA U
MIPOBEJICHUSI XUMUYECKUX IKCIIEPUMEHTOB C
cOOJTI0ICHUEM MPaBHII OE3011aCHOM pabOTHI ¢
BELIECTBAaMU U J1a0OPAaTOPHBIM
obopynoBanueM; chOpMUPOBAHHOCTh YMEHUI
OIMCAaHMs, aHAJIN3a U OIIEHKU JOCTOBEPHOCTHU
MOJIYYEHHOTO pe3ysbTara;

TpeHunru.
TectupoBanue.
JlaboparopHbie paOOTHI.

[1Py 05. CpopmMupoBaHHOCTH YMEHUI
MIPOTHO3UPOBATh, AaHAJTU3UPOBAThH U OIICHUBATH
C MO3UIMI PKOJIOTHYECKON 0€30IaCHOCTH
MOCJIEICTBHS OBITOBOM M MPOU3BOICTBEHHOM
JIeITEIILHOCTHU YEJIOBEKA, CBI3aHHOMU C
nepepaboTKON BEIECTB

Tpenunru.
TectupoBanue.
JlaboparopHbie paOOTHI.
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Ipuioxenne 2

Cunxponusanus odpaszoBareabHbIX pe3yabTaToB PI'OC COO n ®1'OC CI1IO

HaumenoBanne OK, IIK
corjacao ®I'OC CIIO

HaumeHoBaHHe THYHOCTHBIX
pe3yabtatos (JIP)
corsracio PIrocC COO

HanmenoBanme
MetanpeameTHbix (MP)
pe3ybTaTOB
corsiacio PI'OC COO

OK 1. Bei6uparb crocoosl
pelieHus 3a1a4
npodeccuoHanbHOM
JESITeIIbHOCTH,
MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;
OK 2. OcymiecTBisITh NOUCK,
aQHAJIN3 W UHTEPIIPETAIHIO
uHpopmaruu, HeoOX0UMOM
JUTSI BBITIOJTHEHUS 33144
npodeccuoHanbHOM
JESITCIIBHOCTH;

OK 3. [InanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe U
JUYHOCTHOE Pa3BUTHC,

OK 4. PaGorats B
KOJUICKTUBE U KOMaHJIe,

3 pexTUBHO
B3aMMOJIEHCTBOBATH C
KOJUJIEraMH, PYKOBOJICTBOM,
KITUCHTAMH,

OK 7. ConericTBOBaThH
COXPaHEHUIO OKPYXKaroLEen
CpeIbl, pecypcocOepekeHHIO,
3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAITHBIX CUTYyAIIHSIX.
IIK 1.3. IToaroraBnuBaTh
peareHThl, MaTepuabl U
pacTBOPHI, HEOOXOAUMBIE IS
aHaiM3a.

[IK 1.4. PaGoratsb ¢
XUMHUYECKUMH BEIIECTBAMH U
00opyI0BaHUEM C
COOJTIOJIEHHEM OTPACIeBBIX
HOPM.

[IK 2.1 O6cnmyxuBaTh 1
9KCILTyaTHPOBATh
n1abopaTtopHoe
obopynoBaHue,
UCTIBITATEIHbHOE
o0opyoBaHKE U CPEACTBa
HU3MEpPEHUS XUMHUKO-
AHATUTUYECKUX
1ab0paToOpuid.

JIP 04. ChopMupoBaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKH U OOIIECTBCHHOM
MPAKTUKH, OCHOBAHHOTO HA
JIMAJIore KyJIbTYp, & TAKXKE
pazIuyHbIX (HOpM OOIIECTBEHHOTO
CO3HaHUs1, OCO3HAHUE CBOETO
MeCTa B TIOJIHUKYJIBTYPHOM MHUPE;
JIP 09. I'oToBHOCTH u
CIIOCOOHOCTh K 00pa3oBaHUIO, B
TOM 4YHCJe caMo0oOpa30BaHUIO, HA
MPOTSKEHUH BCei KH3HH;
CO3HATEJIIbHOC  OTHOILICHHE K
HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBHIO YCIICIIHOM
npodeccHOHaATLHON u
OOIECTBEHHON JNeITCILHOCTH;

JIP 13. Oco3HaHHBIA BBIOOP
Oymyiei npodeccuun u
BO3MOKHOCTEN peanu3anuu
COOCTBEHHBIX KHU3HCHHBIX
TJIaHOB; OTHOLIEHNE K
npodeccnoHanbHOM
JESITETPHOCTH KaK BO3MOXXHOCTH
y4dacTUsi B PCIICHUU JUYHBIX,
OOIIIECTBEHHBIX,
rOCYJJapCTBEHHBIX,
oOlIeHallMOHAIBHBIX MTPOOJIEM;
JIP 14. ChopMupoBaHHOCTh
HKOJIOTUYECKOTO MBIIIICHUS,
MMOHUMAaHHUS BIUSHUS COLUATBHO-
HKOHOMHYECKUX MPOIECCOB HA
COCTOSIHME IIPUPOJIHOMN U
COIMAIIBHOU CPEJIbI;
pUOOPETEHUE OMBITA SKOJIOTO-
HaTPaBJICHHOW JIESITeTHHOCTH.

MP 01. YMeHnne caMOCTOSTEILHO
OTIPEICIIATH LEIH ICATEIbHOCTH U
COCTaBIIATH IUIAHBI JEATEIHLHOCTH,
CaMOCTOSITCIILHO ~ OCYIIECTBIIATH,

KOHTPOJMPOBATH Hu
KOPPEKTUPOBATh  JICSITEIbHOCTD;
HACIIONB30BaTh BCE BO3MOXKHEBIE
pecypcbl IS NOCTHKEHUS
MOCTaBJICHHBIX neieun "
peanusauuu IJIaHOB
JIESTEILHOCTH; BBIOMpATh
YCIICIIHbIC CTpaTeruu B

Pa3IMYHBIX CUTYAIUSX;
MP 02. YmMeHue mnpoayKTHBHO
00IaThCd U B3aUMOIEHCTBOBATH

B rporecce COBMECTHOM
JESITEIbHOCTH, YUUTHIBATh
MO3UIUN  JIPYTUX  yYaCTHHKOB
JIEATENBHOCTH, 3¢ pexTuBHO
pa3pemaTth KOHQIUKTHL;

MP 04. ['oTroBHOCTB u
CITOCOOHOCTh K CaMOCTOSITEILHOM
MH(OPMaLIOHHO-
MO3HABATENBHON  J1eATeIbHOCTH,

BJIA/ICHUE HaBBIKAMH IOJIY4YEHUS
HeoOxoauMoi MH(oOpManuu U3
CIIOBaper pa3HbIX TUIOB, YMEHHE
OPUEHTUPOBATbCA B PA3INYHBIX
MCTOYHUKAX uH(popMaluuy,
KPUTHYECKU OLIEHUBAaTh u
MHTEPIPETHPOBATh HHPOPMALIUIO,
MOJIy4aeMyl0 M3  Pa3IM4HbIX
HMCTOYHUKOB.
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HaumenoBanue OK, IIK
coraacuo ®I'OC CIIO

HaumeHnoBanmne JMYHOCTHBIX
pesyabTatos (JIP)
corjacao ®I'OC COO

HaumenoBanmne
MeranpeaMmetHbix (MP)
pe3yJabTaToB
coraacuo ®I'OC COO
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Ipuiaoxenne 3

IIpeemcTBeHHOCTH 00pa3oBaTebHbIX pe3yabTaToB PI'OC COO (mpeaMeTHBIX) €
o0pa3oBareabHbIMu pedyabTaTaMmu PI'OC CIIO
(mpodeccroHanbHO-OPUEHTUPOBAHHASI B3aUMOCBSI3b 00LI€00pa30BaTENBHOTO
IpeMeTa CO CIEeUaTbHOCTHIO. )

HaumenoBanmne HaumenoBanue HaumenoBanue HaumenoBanmne
o0menpogeccCHOHAIBHBIX | NMPO(ecCHOHAIBLHBIX npeIMeTHBIX pa3naesioB/TeM U
AMCIUIINH € moayJeit (MIK) ¢ pe3yiabTaToB ®I'OC | pabGoueii nporpamme
o0pa3oBaTeIbHBIMH o0pa3oBaTeIbHBIMH COO, nmeromux 10 NpeaMery
pe3yJbTaTamu, pe3yJbTaTamu, B3anMocBsi3b ¢ OP
HMEKIINMH B3aUMOCBA3h HMEINMH drocC C1o
¢ npeamMeTHbiMu OP B3alMOCBS3L C
npeamerabimu OP
OII 02 Opranuyeckast IIM 01. Onpeneaenue | [1P6 01 Pasznen 1. OcHOBEI
XHUMUA onTUMaNbHBIX cpeacTB | CPOpMUPOBAHHOCTh | OPTaHUYECKON XUMUHU

YMmers:

- COCTaBJIATh U M300paxarb
CTPYKTYpHBIE IIOJIHBIE U
COKpallleHHble  (hOPMYJIbI
OpPraHMYECKHUX BEILECTB U
COCIMHEHU;

3HAaTh:

-BJIMSIHUE CTPOCHUS
MOJIEKYJ]l Ha XHWMHYECKHE
CBOMCTBA  OpPraHUYECKHUX
BELIECTB;

OII 03 AnaauTuveckas
XHUMHUA

3HaTh:

- 3aKOH JIEHCTBHUS Macc;

- TEOPHIO
BJIEKTPOIUTAYECKOMN
JHACCOIUAIIH;

VMmeTs:

- moAOupaTh yCIOBUS
MIPOBEACHUS
Ka4eCTBEHHOI'0 aHajn3a B
COOTBETCTBUH C
9yBCTBUTEIHHOCTHIO U
CHEeU(PUIHOCTHIO
AQHAIMTUYECKUX PEaKIUi;

OI1 04 ®du3nyeckas u
KOJLJIONIHAS XUMMUSH
3HaTh:
-3aKOHOMEPHOCTH

H METOAOB AaHAJIH3A
NPUPOAHBIX "
NMPOMBIILIEHHBIX
MaTepuaJioB

VYMeTh:

-BBIIOIHSTD
HEOOXOAMMBIC PaCUEThI
ISt MPUTOTOBJICHUS
peareHToB, MaTepHuaioB
U pacTBOPOB; NMPOBOJAUTH
MPUTOTOBJIECHUE
pacTBOpOB,

3HaTh:

-METObI pacuera
KOHIIEHTpalUU
BEIleECTBA M0 JAaHHBIM
aHaJIN3a;

ITM.02 IIpoBenenne

Ka4eCTBEHHBIX "
KOJINYeCTBEHHBIX
aHAJIU30B TNPHPOTHBIX
U NPOMBIILIEHHBIX
MaTepHajIoB c
NnpuMeHeHHeM
XUMHYECKHX "

(pusuKO-XUMHYECKHX
MeTO/10B aHAJIU3a
3HaTh:

- IpaBUJIa SKCILTyaTalluu
IOCY/bl, 000PYyI0OBaHUS,
HCIIOJIb3YEMOT0 TUIs

MIPEICTABICHUH O
MECTE XUMHUHU B
COBPEMEHHOM
Hay4YHOU KapTUHE
MHUpa; TOHUMaHHe
pOJIM XUMUU B
(hopmupoBaHUU
Kpyro3opa u
(GyHKIIMOHABEHOM
rPaMOTHOCTH
YyeJloBeKa ISt
perieHus
PaKTUYECKHX 3a]1ay;
ITP6 02 Bnanenue
OCHOBOIIOJIAraroIIuMHI
XAMUYECKAUMU
MTOHSTHSMH,
TEOPUSIMH, 3aKOHAMHU
u
3aKOHOMEPHOCTSIMU;
YBEPEHHOE
II0JIb30BaHHE
XUMHYECKON
TEPMHUHOJIOTUEN U
CHMBOJIHKOM;

I1P6 03 Braneuue
OCHOBHBIMU
METOJaMHU Hay4YHOTO
MMO3HAHUS,
HCTIOB3YEMBIMH B
XAMUH: HaOJIIOAEHHE,
OITHCaHHE,

MMPOTCKAHUA XUMHUUYCCKHUX U | BBIIIOJIHCHUS aHAJIN3a, HU3MEpCHUC,
(1)I/I3I/IKO-XI/IMI/I'-IGCKI/IX YMeTh: OKCIICPUMCHT,
IMPpONIeCCCOB; -BBIIIOJIHATDH YMCHUC

Tema 1.2.
YreBo1opoasl

Tema 1.3.
Kucnoponconepxaniue
OpraHHYecKue
COCTUHEHUS

Tema 1.4.
AzoTtcoaepkaiue
OpraHHYecKue
COCITUHECHHUS.
BricokomonekynspHbie
COCTUHECHMUS.

Pazpen 2.
Teopetnueckue
OCHOBBI XUMUU

Tema 2.3. Xumudeckue
peaxiuu

Tema 2.4. JlucniepcHbie
cUCTeMbl. PacTBOpBHLI.
DIEeKTPOTUTHYECKAs
JUCCOLIAAINS

Tema 2.5.
OKHCIUTENBHO-
BOCCTaHOBHUTEIIbHBIC
peakuuu
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YMeTh:
pacyETHI:
ra3oBBIX
KUHETHYECKUX
OIl.10 AHajauTHYECKHE
H3MepeHust

3HaThb:

~-METOJIbI pacueta
KOHIIGHTpAllUd  BEIIECTBA
10 JaHHBIM aHaJIu3a;

- KJIacCU(UKALTUIO
XAMUYECKHX BEIIECTB.

[IPOU3BOJIUTH
napameTpoB
cMecei,

XUMHYECKUMN
9KCIIEPUMEHT
COOIOICHIEM
0e30macHoi padoThI;

C

IPaBUII

o0OpabaTkIBaTh,
OOBSCHSITH
pe3yIbTaThI
POBEJCHHBIX
OTIBITOB U JIENIaTh
BBIBO/IbI; TOTOBHOCTb
U CIIOCOOHOCTH
IPUMEHSATb METO/IbI
MO3HAHUS TIPU
pelieHun
MPAKTUYECKUX 3a]1a4;
I1P6 04
CdopmupoBaHHOCTH
yMEHHUs 1aBaTh
KOJIMYECTBEHHBIC
OLICHKH U MTPOBOJMTH
pacdeTsl 1o
XUMHYECKUM
bopmynam u
YpaBHEHUSIM;

I1P6 05 Bnanenue
paBUJIaMU TEXHUKH
0€30MacCHOCTH NPU
UCIIOJIb30BaHUU
XUMHYECKHIX
BEIIIECTB;

I1P6 06
CdopmupoBaHHOCTH
coOCTBEHHOM
MO3UIINH 110
OTHOIICHHUIO K
XAMUYECKOU
nHpopmanuu,
[10JIy4aeMOU U3
pPa3HBIX UCTOYHUKOB,;
[TPy 01
CdopMupoBaHHOCTH
CUCTEMBI 3HaHU# 00
O0IMX XUMHYECKHUX
3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHUSX;
[1Py 02
CdopMupoBaHHOCTH
YMEHHH HCCIeI0BaTh
CBOICTBa
HEOPTaHUYECKUX U
OpPTaHHYECKUX
BEIIECTB, O0BSICHATD
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHIX
peakuui,
MTPOTHO3HPOBATH
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BO3MOKHOCTb UX
OCYIIIECTBIICHUS,
[1Py 03 Bnanenue
YMEHUSMH BBIJIBUTATh
THUIIOTE3bI HA OCHOBE
3HAHHUH O COCTaBe,
CTPOCHHH BEIIECTBA U
OCHOBHBIX
XUMUYCCKHUX 3aKOHAX,
MIPOBEPSTH UX
IKCIIEPUMEHTAIBHO,
hopmynupys 1eb
HCCJICAOBAHUS;

[TPy 04 Bnanenue
MeToAaMHu
CaMOCTOSTEIIBHOTO
TUTAHUPOBAHMUSI U
MIPOBEICHHS
XUMHYECKHUX
AKCTICPUMEHTOB C
coOIroIeHUEM
npaBujI 6€30mMacHOM
paboThl ¢
BEILIECTBAMH U
1a00paTOPHBIM
o0opyaoBaHUEM;
c(hOpPMHUPOBAHHOCTH
YMEHHI ONMUCaHuUs,
aHaJIM3a U OI[CHKH
JIOCTOBEPHOCTH
MTOJTY9€HHOTO
pe3ynbTaTa;

[1Py 05
CdopmupoBaHHOCTH
yMEHUN
POTHO3UPOBATb,
aQHATM3UPOBATH U
OIICHUBATH C TTO3UIIUN
JKOJIOTHYECKOMN
0e301acHOCTH
MTOCJIEICTBHS
OBITOBOM U
MPOU3BOJACTBEHHOMN
JEATSIbHOCTH
JeJIOBEKAa, CBSI3aHHOM
¢ mepepaboTKO
BEIIECTB
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