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1. IOACHUTEJIBHAA 3AIIMCKA

[Tporpamma yueOHOro npeamMera « Xumus» pa3padoTaHa Ha OCHOBE:

dbenepanbHOrO TOCYyAapCTBEHHOTO0 O00pa3oBaTEIBHOTO CTaHAapTa CPEIHEro
ob1iero oopazosanus (nanee — ®I'OC COO);

NPUMEPHON OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHETO OOIIEro
obpazoBanus (naiee — [IOOIT COO);

dbenepaabHOTO TOCYAapPCTBEHHOTO0 00pa3oBaTEIBLHOTO CTaHAapTa CPEIHEro
npodeccuoHanbHoro odbpazoanus (nanee — ®I'OC CIIO) 18.02.12 TexHomorus
AHAIMTUYECKOTO0 KOHTPOJISI XUMUYECKUX COCTUHEHUI;

npuMepHor  pabodeil  mporpamMmbl  00IIe00OpazoBaTeNBEHON  yueOHOM
JUCITUTUTMHBL « XUMUSD» (U1 PO eCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHU3AIINN );

yueoHoro turana 1o IIOOIl cmenmanmbroctn  18.02.12  TexHomorus
AHAJTUTUYECKOTO KOHTPOJISI XUMHUYECKUX COCAUHEHNU;

paboueil mporpaMMmbl BocnuTanusi 1o crnenuanbHoctd 18.02.12 TexHosmorus
AHAJTUTUYECKOTO KOHTPOJISI XUMUYECKUX COCAUHEHUMN.

[Iporpamma yudeOHOro mpeamera «XuMush» pa3paboTaHa B COOTBETCTBUHM C
Konuenuued mnpenojgaBanus 001€00pa30BaTENbHbBIX JUCHUILUIMH C  Y4ETOM
npoeCCUOHAILHONW HAMPaBJICHHOCTH TMPOTPpaMM CPEIHEro MpodeCcCUOHATBHOTO
oOpa3oBaHus, peaJln3dyeMbIx Ha 0a3e OCHOBHOro oOmero o0Opa3oBaHuUs,
YTBEPXKICHHOW  pacnopsbkeHneM  MuHuctepcTBa  mpocBelieHus  Poccuiickon
Oenepanu ot 30.04.2021 Ne P-98, na ocHoBanuu mnwuchMa J[lemaprameHnTa
rOCyIapCTBEHHOW TOJUTUKH B cdepe cpeaHero npoheccuoHaIbHOro 00pa3oBaHus U
npodeccuoHanbHOr0  oOydeHuss  MwuHHCTEpCcTBa  IpOcBemeHus  Poccuiickoit
®epneparuu ot 30.08.2021 Ne 05-1136 «O HampaBiieHMH METOAUK MPENOJABAHUS.

Copepxanue paboueil mMporpaMMBbl MO TPEAMETY «XUMHs» pa3padoTaHO Ha
OCHOBE:

cuHXpoHM3anuu odpazoBaTenbHbIX pe3yiabTaroB GI'OC COO (IUYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) U @I'OC CIIO (OK, IIK) ¢ yyetom mpoduiibHOM
HaIPaBJICHHOCTH CHEIUATbHOCTH;

WHTETpallid M TPEEMCTBEHHOCTH COJCPKAHUS MO MpeaMery «XuMus» u
coJiepKaHus YUeOHBIX TUCIUIUINH, Tpodeccuonanbubix Moayieit ®I'OC CIIO.

1.1. MecTo yueOHOro npeaMeTa B CTPYKTYpe OCHOBHOM
o0pa3oBaTe/IbHOH MPOTrPAMMBI:

VYuebuplii mpeaMer «XUMHS» H3y4daeTcss B 00IIe00pa3oBaTEIIbHOM ITUKIIE
OCHOBHOW  00pa3oBaTebHOM  MPOTPaMMBI  CPEIHEr0  MPOo(eCcCHOHATLHOTO
obOpaszoBanusa (manee — OOII CIIO) no cnemuansHoctu 18.02.12 TexHomnorus
AHAIUTHUYECKOTO0 KOHTPOJS XMMHUYECKHX COECIWHEHUU Ha 0a3e OCHOBHOIO OOLIEro
00pa3oBaHus C MOJYYEHUEM CPEIHEr0 0OIIEro 00pa3oBaHuUs.

Ha usyuenune npeamera «Xumus» no cnennanbHoctd 18.02.12 Texnonorus
AHAIUTUYECKOTO KOHTPOJISI XHMMHUYECKUX COEIMHEHUW oTBoautcs 161 wyaca B
COOTBETCTBUM C Yue€OHbIM IUIaHOM 10 crenuanbHocTH 18.02.12 TexHomorus
AHAJIUTUYECKOTO KOHTPOJISI XUMUYECKUX COEAUHEHUN.
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B mporpamme TeopeTHueckue CBEACHUS JOIOIHSIIOTCS J1a0OpPAaTOPHBIMU H
MPAKTUYECKUMHU 3aHATUSMU B COOTBETCTBHH C YUE€OHBIM IIAHOM IO CHEIUATBHOCTH
18.02.12 TexHONOTHsI aHATTUTHYECKOTO KOHTPOJII XUMUYECKUX COCTMHEHUN.

[IporpamMmma cOIEpKUT TEMATUYECKUM IUIAH, OTPAKAKOIIMNA KOJIUYECTBO YaCOB,
BBIJICIIIEMOE HA U3YUYEHHE PA3/IC]IOB U TEM B paMKax IpeaMera « XUuMHUs.

KonTpoisib kauecTBa OCBOCHUS MpeaMeTa «XHUMUs MPOBOIUTCS B IPOLECCE
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAIUU.

Tekyiuii KOHTPOJIb MPOBOJIUTCSA B IIpeeiaX y4eOHOTO BpeMEHHU, OTBEJICHHOTO
Ha TpEeaMET, KaK TPaJuLIMOHHBIMU, TaK MU WHHOBAIMOHHBIMU METOJAMHM, BKIIOYAsS
KOMIIBIOTEPHOE  TE€CTUpOBaHME. Pe3ynbraThl  KOHTPOJISI  YUWUTHIBAIOTCA  IIpHU
MOJIBEJICHUH UTOTOB 10 PEIMETY.

[IpomexyTouHasi arrecTamus MNPOBOAUTCS B ¢GopMe SK3aMeHa II0 HTOTram
W3yYEHHUS MpeaMETA.

1.2. Ilesm u 3aga4yu y4eOHOI0 nmpeamera

Peanuzauust nmporpammel yueOHoOro npeamera «Xumus» B cTpykrype OOII
CIIO nanpaBiieHa Ha JOCTUKEHUE LIEJH TI0:

ocBOeHHUIO 00pazoBarenbHbIX pe3ylbraToB @I'OC COO: nuunoctHbie (JIP),
metanpeametHsie (MP), npenmetHsie yriyosnennoro yposns (ITP6 u [1Py),

MOJTOTOBKE OOYYAIOIIMXCS K OCBOCHHUIO OOMMX M MPOQEeCcCHOHATBHBIX
kommneteniui (nanee — OK, I1K) B cootBercTBUM ¢ ®PI'OC CIIO 1o cnenuaibsHOCTH
18.02.12 TexHoysOrUsl aHATTUTUYECKOTO KOHTPOJISI XUMUUYECKUX COCTMHEHUM.

B cootBerctBun ¢ OOIlI COO copepkanue NpOrpaMMbl HAMpaBlIE€HO Ha
JOCTUKEHUE CIETYIOIINX 3a/1ay:
- (opmupoBaTh y 00y4aromuxcsi YMEHHE OIIEHWBATh 3HAYMMOCTH XUMHUYECKOTO
3HAHUS JJIS1 KOKJIOTO YETIOBEKa;
- (hopMUpOBaATh Y 00YUYAIOIIUXCS 1IEJIOCTHOE MPECTABICHUE O MUPE U POJIU XUMUU B
CO3/JaHUU COBPEMEHHOUN €CTECTBEHHO-HAYUYHOW KapTHHBI MHUpPA; YMEHUE OOBSICHSTH
OOBEKTHI M MPOLECCHl OKPYKAIOMIEH NeUCTBUTEILHOCTU: MPUPOIHOM, COLMAIBHOM,
KYJbTYPHOU, TEXHUUECKOHN CPebl, UCIOIB3YSI IJI STOr0 XUMUUECKHE 3HAHUS,
- pa3BUBaTh y OOy4YaroImMXCs yMEHUS pa3audaTh (akThl M OIEHKH, CPaBHHUBATh
OLICHOYHBIEC BBIBOJBI, BUAECTh UX CBSI3b C KPUTEPHUSAMHU OLIEHOK U CBSI3b KPUTEPHUEB C
ONpEJCICHHOW  CHCTEeMOW  IeHHOcTed, (QopmynupoBaTh W OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIHIO;
- mpuoOperarhb OOYYaIOIIMMCS OIBIT Pa3HOOOpPA3HOM JEATEIbHOCTH, TO3HAHHUS U
CaMOIIO3HAHMS; KJIIOYEBBIX HAaBBIKOB, HMEIOUIMX YHUBEPCAIbHOE 3HAYEHUE s
Pa3TUYHBIX BUJIOB JCSITEIBHOCTH (HABBIKOB PEIICHUS MPOOJIEM, MPUHATHS PEIICHUM,
MOWCKA, aHaau3a U 00paboTKu WHGOPMAITH, KOMMYHUKATUBHBIX HaBHIKOB, HABBIKOB
U3MEPEHUN, COTpyJHUUYECTBa, OE30MAaCHOrO0 OOpalleHuss C BEIIeCTBaMU B
MTOBCEIHEBHOM KU3HU).

B nponecce ocBoenus npeaMera « XuMush y o0y4aroniuxcs [eJieHanpaBIeHHO
dbopMUpYIOTCS yHUBEpCalbHbIe YueOHble JelcTBus (manmee — YVY]I), Bkirouas
dbopMHpoBaHE KOMIETEHIIMN B 00JaCTH y4eOHO-MCCIIEIOBATENbCKON U MPOEKTHON

5



NeSITeIbHOCTH, KOTOpPblE B CBOIO OYepeab OO0ECleYyUBaIOT MPEEeMCTBEHHOCTD
dbopmupoBanus obmux komrereHuid @I'OC CIIO.

dopmupoBaHue YV OPUCHTUPOBAHO Ha npohecCuOHaTBHOE
CaMOOIIpEAEIICHHE 00yYaroluXCcsl, pa3BUTHE 0a30BBIX YNPABIECHYECKUX YMEHHU IO
IUIAHUPOBAHUIO M MPOEKTUPOBAHUIO CBOETO NMPOPECCUOHAIBHOTO OyayLIEro.

1.3. OO0mas xapakTepuCcTHKA Y4e0HOr0 Npeamera

[Tpenmer «XuMus» u3ydaeTcst Ha yriyOJIeHHOM ypOBHE.

[Ipenmer «XuMHSD» UMEET MEXIUCHUIUIMHAPHYIO CBA3b C JIACHUILNIMHAMU
obumenpodeccuoHanpbHOoro mukiaa «OpraHuyeckas XuMus», «AHaIUTHYECKas
XuMus», «Puznueckass U KOJUIOMAHAS XUMHSD», « AHAIUTUYECKUE H3MEPEHUS,
a Takke mnpodeccuoHanbHbIMU MoayisiMu [IM.01 Ompenenenve ONTUMaIbHBIX
CPEACTB W METOAOB aHalIW3a IMPUPOJHBIX M NPOMBIIUIEHHBIX MAaTEPHAIOB,
[IM.02 IIpoBeneHHE KAUYECTBEHHBIX W KOJMYECTBEHHBIX AHAIIU30B INPUPOAHBIX U
IPOMBIIUIEHHBIX MAaTepUAJIOB C MPUMEHEHUEM XUMHUYECKUX U (PU3MKO-XUMHUECKUX
METO/IOB aHAJIN3A.

[Mpeamer «XuMus» UMeET MEKAUCIUILTUHAPHYIO CBS3b ¢ YUEOHOM JUCITUTUTUHON
«O0mmue KoMIeTeHIK TMpodeccuonanay o0menpo(ecCHoHaTbHOTO IMKJIA B YacTd
Pa3BUTHS YUTATENILCKOM, €CTECTBEHHOHAYYHOW I'PAMOTHOCTH, a Takke (DOpMHUPOBAHMUS
o0mux KomIeTeHimii B cdepe paboTel ¢ wuHDOpMAIWen, caMOOpraHW3alud U
CaMOYTIPaBJICHUS, KOMMYHHKALH.

ConmepkaHue  mpeaMeTra  HANpaBlIeHO  HA  JOCTMOKEHHWE — JIMYHOCTHBIX,
METAaIPEAMETHBIX U MPEAMETHBIX PE3yJIbTATOB 00yUYeHus1, perflaMeHTUpoBaHHbIX PI'OC
COO.

B mnpoduibHy0 COCTAaBISIONIYI0 IO MPEAMETY BXOAUT MPOGECCHOHATBHO
OPHEHTHPOBAHHOE COJIEpKAaHUE, HeoOXoauMoe Juid (OpMUPOBaHHA Yy OOyYaroIIuXcs
001X U PO(ECCHOHATBHBIX KOMIIETCHLIU.

B nmenmsx moaroroBku oOyuarommxcss K - Oynymiel  npogecCHOHaIbHON
NEATENIbHOCTH TPU  W3YyYEHUH Y4eOHOro mnpeaMera «Xumus» o0coboe BHUMaHHUE
YAEIAETC YMEHMIO MCIOJb30BaTh JOCTHIKEHUS COBPEMEHHOM XMMHMYECKOW HAyKU
NPUMEHUTENBHO K BbIOPAaHHOM MPOQPECCHOHATBHON JAEATEIbHOCTH, COOJIIOICHUIO
TpeOoBaHMIi 6€30MaCHOTO BBHIOTHEHUS pabOT M AKOJIOTHUYECKON O€30MTaCHOCTH.

B mporpamme mo npeamery «XHMHS», peallM3yeMOW IIPU ITOATOTOBKE
oOyyvaromuxcs no crneuuaabHocTH 18.02.12 TexHonorus aHaaIuTHYECKOr0 KOHTPOJIS
XUMHUYECKUX COEIUHEHUH, NpOo(UIbHO-OPUEHTUPOBAHHOE COJIEP)KAHUE HAXOIUT
OTpaXXE€HHE B Temax «YrieBoaopoas», «Kucmopoacoaepsamue OpraHM4ecKue
COCIMHEHUD», «A30TCOAEpIKAILINE OPraHUYECKUE COECIUHEHUS», «XHUMHUYECKHUE
peakuum», «JlucnepcHele cucteMbl. PacTBOpBI. DIEKTPOIUTHYECKAS AUCCOLMALUSY,
«OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKLIAN.



1.4. IInanupyemblie pe3yabTaThl 0CBOCHHUS YUeOHOI0 MpeaMeTa

B pamkax mnporpammbl y4eOHOTO TmpeAMeTa «XHUMHUS» OOYyHarOIIUMUCS
OCBAaMBAIOTCSl JIMYHOCTHBIE, METANpPEIMETHBIE W TPEIMETHBIE pE3yNbTaThl B
cootBeTcTBUM ¢ TpeboBaHusMu OI'OC cpegnero oOuiero o0pa3oBaHus: JUYHOCTHBIC
(JIP), meranpenmernbie (MP), npeaMerHble sl yrilyOJIEGHHOTO YpPOBHS U3Yy4YEHHS
(ITPG/Y u Ilpyly):

Koanbl
pe3yabTaTo
B

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaIMeTa BKJIKYAIOT:

JInuHocTHBIE pe3yabTaThl (JIP)

JIP 04

ChopMHpOBaHHOCT, ~ MHUPOBO33PEHUS,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HayKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIore
KYJbTYp, @ TAKXKE PA3IMYHBIX (OPM OOLIECTBEHHOI'O CO3HAHMSI, OCO3HAHHE CBOETO
MeECTa B IOJIMKYJIbTYPHOM MHUPE;

JIP 09

['oTOBHOCTBH M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEH JKWU3HU; CO3HATEIbHOE OTHONIEHHWE K HENPEepPhIBHOMY
00pa3oBaHMIO KaK YCIOBHIO YCIENTHOW MpodeCcCHOHATHHOM M OOIIECTBEHHOM
JeSITENbHOCTH;

JIP 13

Oco3HaHHBIN BBIOOp Oyaymeld mnpodeccun W BO3MOXKHOCTEH —peanu3aluu
COOCTBEHHBIX JKU3HEHHBIX IIJJAHOB, OTHOIIGHHWE K MpodecCHOHATBHOM’
NESTEeTPHOCTH KaK BO3MOXXHOCTH y4YaCTHsl B PEIICHUM JIMYHBIX, OONIECTBEHHBIX,
rOCYJapCTBEHHBIX, 0OIIEHAIMOHAIBHBIX TPOOJIEM;

JIP 14

C(l)OpMI/IpOBaHHOCTB 9KOJIOTHYECKOI'O MBINIJICHHA, IIOHUMAaHUA BIIWAHUA
COUAJIBHO-9KOHOMHYCCKUX IPOLECCCOB HAa COCTOAHUC HpHpOI[HOfI 1 COLIMAJIbHOM
CpC€abl, npno6peTeHHe OIIbITA BKOHOFO-HaHpaBHeHHOﬁ JCATCIIBbHOCTHU,

JInuHOCTHBIE pe3yJbTaThl NporpamMmsl Bocnutauus (JIPBP)

JIPBP 10.1

3a00TAIUICS O 3aITUTE OKPYKAIOMIEH CPEJIbl.

JIPBP 15

CrpemsImuiicss K CaMOPA3BUTHIO M CAMOCOBEPIIICHCTBOBAHUIO, MOTHBHPOBAHHBIN K
00y4eHHIO, K COIMATBHON U MPOPECCHOHATBPHOW MOOMIBHOCTA Ha OCHOBE
BBICTPAWBaHUS )KU3HEHHON M MPO(ECCHOHATLHON TPACKTOPHH.
JIeMOHCTPHPYIOIINI WHTEPEC U CTPEMIICHHE K MPO(ECCHOHAILHON JIEATEIbHOCTH
B COOTBCTCTBUH C Tp€6OBaHI/15[MI/I COMMAJIBHO-OKOHOMHYECKOI'O  PAa3BUTHUA
Camapckoii 06J1acTH.

MeTtanpeamerHbie pe3yiabtarbl (MP)

MP 01

YMeHHe CaMOCTOSITEIbHO ONpPENENsTh LENH JIeATeIbHOCTH U COCTaBIATH IJIAHBI
NEeSITEeNbHOCTH; CaMOCTOSITEJIbHO OCYILECTBIIATS, KOHTPOJIUPOBATh u
KOPPEKTUPOBaTh JEATEIBHOCTh; HCIIOJIB30BAaTh BCE BO3MOKHBIE PECYpPCHI IS
JNOCTHKEHHSI TIOCTABJICHHBIX LEJIE W peaJn3aluy IJIaHOB JESATEIbHOCTH;
BEIOMpATh YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIHSIX;

MP 02

YMeHue npoayKTUBHO OOIIAThCS M B3aWMOJEHUCTBOBATh B MPOLIECCE COBMECTHOM
NESITENbHOCTH, YYUTBIBATH MO3UMLUMU JAPYTHX YYaCTHUKOB  JE€SATEIBHOCTH,
2 PeKTUBHO pa3peniath KOHGINKTHI;

MII 04

['oToBHOCT ¥ CIMOCOOHOCTH K  CaMOCTOSITEIbBHOW — MH(OPMAIIMOHHO-
MO3HABATENIbHOM JESITeTbHOCTH, BIaJ€HHE HaBBIKAMHU IOJIyYEHUS HEOOXOAUMOI
nH(GOPMAIIUU U3 CIIOBAPEH Pa3HBIX THUIIOB, YMEHHE OPUEHTUPOBATHCS B PAITHMYHBIX
UCTOYHUKAX WH(MOpPMAIUM, KPUTUYCCKH OIEHUBATH H HWHTEPIPETHPOBATH
nH(pOPMaIUIO, TOTYYAEMYIO U3 Pa3INYHBIX HCTOUHUKOB;

IIpenmeTHbIE pe3yabTaThl yriayoJjeHHblii yposenb (I1P)
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Koabl Ilnanupyempble pe3yabTaThbl 0CBOCHUS Y4e€OHOI0 MpeAMeTa BKIKYAI0T:

pe3yabTaTo
B

I1P6 01 CdhopmupoBaHHOCTH TIPECTABICHUN O MECTE XUMUU B COBPEMEHHOW HAyYHOM
KapTHUHE MHUpPA; TOHUMaHUE POJIM XUMHUU B (POPMHUPOBAHUH KPYTro30pa 1
(GYHKIIMOHATHLHOU TPaMOTHOCTH Y€JIOBEKA JUUIsl PEIICHUS MPAKTUYCCKHX 33129

I1P6 02 Brnagenue ocHOBONoONaraloiuMu XUMUYECKUMU TOHATUSMU, TEOPUSIMH, 3aKOHAMU
Y 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJb30BAHIE XUMUUECKOU TEPMUHOJIOTHEHN 1
CHMBOJIUKOH;

I1P6 03 Branenvne oCHOBHBIMH METOJJaMU HAyYHOTO MMO3HAHUS, UCTIOJIb3YEMbIMU B XUMUU:
HaOII0IeHUE, ONTUCaHKe, U3MEPEHHE, SKCIIEPHUMEHT; YMEHHe 00pabaThIBaTh,
OOBSICHATH PE3yJIbTATHI POBEICHHBIX OIBITOB U JEJIATh BBIBOJIBI, TOTOBHOCTh U
CHOCOOHOCTh MPUMEHSITh METO bl TO3HAHMSI MPU PEIICHUH MMPAKTUYECKHX 33]1a4;

I1P6 04 CdopMupOoBaHHOCTH YMEHHSI 1aBaTh KOJTMYECTBECHHBIC OIEHKH W MPOBOINUTH
pacueTsl 0 XUMUYECKUM (opMyJiaM U YPaBHEHHUSIM;

I1P6 05 Branenue mpaBuiamMu TEXHUKH O€30MACHOCTH MPU UCTIONH30BAHUNA XUMUYECKHUX
BEILIECTB;

ITP6 06 CdopMupoBaHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOIIEHUIO K XUMHYECKOU
nHGOpMAIIMH, TTOTYYaeMON U3 Pa3HBIX HCTOYHHUKOB

[Py 01 CdopMUpOBaHHOCTH CUCTEMBI 3HAHUH 00 OOIIUX XMMHUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX;

[TPy 02 CdopmupoBaHHOCTH YMEHHUIN UCCIIEIOBATH CBOMCTBA HEOPTAaHUYECKUX U

OpraHM4CCKuX BCIICCTB, O0OBSICHATH 3aKOHOMCPHOCTHU MPOTCKAHUA XUMHUYCCKUX
peaKHHﬁ, IMPOTHO3UPOBATb BO3MOKHOCTb UX OCYIICCTBJICHM,

[1Py 03 Biianenne ymeHusiMu BBIIBATATh TMIIOTE3bI HA OCHOBE 3HAHUU O COCTaBeE,
CTPOEHHUH BELIECTBA U OCHOBHBIX XUMHUECKUX 3aKOHAX, POBEPSTH UX
9KCHEPUMEHTAIBHO, (POPMYJIUPYs LIEIb UCCIIEAOBAHMSI,

[TPy 04 Brnagenue MeToaMu caMOCTOSITETFHOTO MJIAHUPOBAHUS U POBEICHUS
XUMHUYECKUX IKCIIEPUMEHTOB C COOJI0O/IEHHEM MpaBuUil 6€30MacHOM paboTHI C
BeleCTBaMH U J1a00paTOpHBIM 000pyI0BaHHEM; CPOPMUPOBAHHOCTh YMEHUN
OIMCaHMs, aHAJIHM3a U OLIEHKU JTOCTOBEPHOCTH TOJIYYCHHOTO PE3yiIbTaTa,;

[TPy 05 CdhopmupoBaHHOCTH YMEHUN TPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH C
MO3UIIAHN DKOIOTHUECKOI 0€30MaCHOCTH ITOCIEACTBHS OBITOBOH U
MIPOM3BOCTBEHHON JCSATCIIBHOCTH YEJIOBEKA, CBA3aHHOM C IMepepaboTKON BEIEeCTB

B nmpotiecce ocBoeHus npeaMera « XUMUS» Y 00ydJaronuXxcs 1ejeHanpaBIeHHO
dbopMUpyIOTCS yHUBEpCalbHbIE YyYeOHBbIC IEHCTBHUS, BKIOYas (OPMUPOBAHHE
KOMITIETCHIIUM, 00y4Jaromuxcs B 001acTH y4eOHO-MCCIIEIOBATEIHCKON U TTPOCKTHOM
NESTETPHOCTH, KOTOPhIE B CBOIO OdYepelb OO0EClIeYynBalOT MPEEeMCTBEHHOCTD
dbopmupoBanus obmux komrereHui GI'OC CIIO.



Buabl yHUBEpCAJIbHBIX Y4eOHBIX Koast | HaumenoBanue OK (B cooTBeTcTBMH €
aefncTBuii OK PI'OC CIIO no 18.02.12 TexHnoJsiorust
®1OoC COO AHAJINTHYECKOr0 KOHTPOJISI
XUMHYECKHX COeIMHEeHUIl)
PerynsaTuBHble yHHMBEpcalbHbIE YUeOHbIE OK 01 | BeiObupare crmocoObl pemeHust 3aaad
JeiicTBus (LenenoysaraHue, IIaHupOBaHKe, npodeccuoHaIbHON NeSITeIbHOCTH,
PYKOBOJCTBO, KOHTPOJIb, KOPPEKIINS, [IPUMEHUTEIBHO K pa3IMYHbBIM
HOCTPOEHNE UHIUBUAYaIbHON KOHTEKCTaM
00pa3oBaTelbHON TPACKTOPHUH)
KoMMyHMKaTHBHBIE YHUBEPCAIbHbBIE OK 02 | OcywmecTBiaATh  INOWUCK, aAHAIA3 U
yueOHbIe JecTBUS (KOJUIEKTUBHAS U MHTEPIPETALNIO uHpOpMaLNH,
UHIMBUAYAJIbHAS 1€ATEIHOCTD IS HEOOXOIMMOW JJIs1 BBINOJIHEHUS 3ajad
pelieHus yueOHbIX, I03HAaBATEIbHbIX, pohecCHOoHANBHON e TeIbHOCTH
UCCIIeI0BATEIbCKHUX, IPOEKTHBIX,
npodeccrOHaIBHBIX 33/1a4)
[lo3naBarenbHble yHUBepcaibHble yueOHble | OK 03 | Ilnanuposath u peaan30BHIBATH
neiictus (popmupoBaHre cOOCTBEHHOMN COOCTBEHHOE  MpPOQEeCcCCHOHANIbHOE U
00pa30oBaTeNbHON CTPATErHH, CO3HATEIILHOE JIMYHOCTHOE PAa3BUTHE
dbopMupoBaHre 00Pa30BATEIIHLHOTO 3aITPOCa)
KoMMyHMKaTHBHBIE YHUBEpPCAIbHbBIE OK 04 | PaboTaTh B KOJUIEKTHBE U KOMaH/JIE,
yueOHbIe JecTBUS (KOJUIEKTUBHAS U 3¢ (}eKTUBHO B3aUMOJECHCTBOBATh C
UH/IMBUAYAJIbHAS 1€ATEbHOCTD IS KOJJIETaMH, PYKOBOACTBOM, KIMEHTaMHU.
pelieHrs yueOHbIX, T03HAaBATEIbHBIX,
UCCJIEJOBATEIbCKUX, IPOEKTHBIX,
poeCCHOHANTBHBIX 3a/1a4) OK 07 | ConelicTBOBaTh COXpaHEHUIO

OKpY>Karollen Cpebl,
pecypcocoepexennto, 3pheKTUBHO
JIEMCTBOBAThH B YPE3BHIYANHBIX
CUTYaIUsIX.

B memsx mnoaroroBku oOydarmonuxcss K o Oyaymied npodeccuoHanbHOM
NEeATENBHOCTH MPU U3YYEHUH YYEOHOro mpeamera « XUMHs» 3aKIabIBaeTCsl OCHOBA
st dopmupoBanus [IK B pamkax peanuzaruu OOIl CIIO nmo crnennalibHOCTH
18.02.12 TexHOJIOrUsl aHATTUTUYECKOTO KOHTPOJISI XUMUYECKAX COEIUHEHUM

Koanl IIK HaumenoBanue IIK (B coorBercTBUH ¢ PT'OC CIIO no 18.02.12
TexH0JIOTMS AHATUTHYECKOT0 KOHTPOJISI XHMHYECKUX COeTMHEHUI)
OmnpenesieHne ONTUMAJBHBIX CPEICTB U METOA0B AHAJIN3Aa PUPOAHBIX H
NMPOMBIILIEHHBIX MATEPHAJIOB
IIK 1.3 [ToaroraBaMBaTh peareHThl, MaTEPHAIIBI M PACTBOPBI, HEOOXOIUMBIC JIJIsl aHATN3a
[IK 1.4 PaboTtaTh ¢ XUMHUYECKIMHU BEIIECTBAMHU U 000PYIOBAaHUEM C COOIIOCHIEM
OTpacyeBbIX HOPM

HpOBeneHne Ka4Y€CTBEHHBIX U KOJIMIECTBCHHBIX aHAJIU30B NPUPOAHBLIX U NPOMBINIJICHHBIX
MaAaTEepUAJIOB ¢ IPUHMCHCHHUEM XUMHYCCKUX U (l)I/I3I/IKO-XI/IMI/I'-IECKI/IX METOJ0B aHAJIN3a

K 2.1

OOcmyX1BaTh M 3KCIUTyaTHPOBATh JaOOPaTOpHOE O0OPYIOBaHHE, UCIBITATEIIHEHOES
000py/TIOBaHUE M CPEJICTBA U3MEPEHHUSI XUMUKO-aHAIUTHYECKUX J1a00paToOpui.




2. OBBEM YUYEBHOI'O IPEJIMETA 1 BUJIbl YYEBHOM PABOThHI

Buj yueOHoit padoThl O0bem B yacax
O0Bbem o0pa3oBaTeIbHOI MPOrpaMMBbl Y4eOHOI0 IpeaMeTa 161
TeopeTuIecKoe oOydeHne 53
nabopaTopHbIe/IPAKTUUECKUE 3aHATHUS 98
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME 55

BT. 4.

TEOPETHUECKOe 00yUeHUe 8
nabopaTopHble/IPaKTUYECKUE 3aHATUS 47
Koncyabrauuu 4
IIpomeskyTouHas arrecTanus (3K3aMeH) 6
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3. COAEP’KAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA XUMUA
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HaumenoBanue | Conep:kanmue yueOHOro Matepuasia u ¢popmsl opranuzauuun | Oobém Kox Kox Koa 1M4HOCTHBIX
pa3aesioB M TeM | IeATEJbHOCTH 00yYAKOIIUXCS B 06pPa30BATEALHOTO 06pa3oBaTENLHO pe3yabTaTOB peain-
qacax | pesyaprara ®IOC | ro pesyabrara SAUHH IPOTPAMMEL
COO droc Cro BOCHHTaHHﬂ/HaHpaB-
JICHUA BOCIIMTAHUA
1 2 3 4 5 6
Pazpmea 1. 96
OcHoBBI
OpPraHnu4vecKoi
XUMUH
Tema 1.1. Coaep:xanue yueOHOro MaTepHuaJia 4
OcHoBHBIE Brenenue B opranndeckyro xuMuro. [lossnenue u pazsumue 4 JIP 04, 09, 13; OKO01,0K JIPBP 10.1
MTOHATUSA OpeaHu4eckou xumuu kax Hayku. Ilpeomem opeanuyeckoii MP 01-02; 02,0K 03,0K JIPBP 15
OpraHUYeCcKOM xumuu. Mecmo u 3Hauenue opeaHu4ecKol Xumuu 8 cucmeme I1P6 01-02, 04, 06, | 04,0K 07.
XUMUU U TEOPUS | ecmecmeenHblX HAYK. Bzaumocenzv neopeanuyeckux u ITPy 01, 02.
CTPOEHHUS Op2aHu4eckux geujecms. Xumuieckoe cmpoenue Kak nopsiook
OpPraHUYECKUX COeOUHeHUs AMOMO8 8 MOJIEK)Yle CO2IACHO UX 8ATIeHMHOCTIL.
COCIMHEHHI OcCHOBHBIE TIOJIOKEHUSI TEOPUH XUMUYECKOT'O CTPOEHUS
(Teopust A.M. opranuueckux coenuHeHuit A.M. bytieposa. Vernepoousiii
Bbytneposa) cKeslem op2anuyeckou monexynvl. Kpamnocms xumuyeckou
CBA3U. 3a8UCUMOCb CBOLICNEG BeUeCm8 O XUMULECKO20
cmpoeHus monexyn. Mzomepus u usomepol. Ilonamue o
@yHKYUOHANBHOU 2pynne.
[Tpunnunel  knaccuUKaUU — OPraHUYECKUX  COEAUHEHUU.
MedicOynapoonas HomeHKIamMypa U NPUHYunsvl 00pPA308aAHUSA
Hazeaumull opeaHudeckux coedunenuu. Kiaccupukamus u
0COOEHHOCTH OpPraHUYEeCKHUX peakuuil. PeakyuonHvle yeHmpul.
llepsonauanvnvie  nowamus o0 Munax U - MexaHusMax
OpeaHu4ecKux peaxkyuil. T'omonumuueckuti u
2emepoumuyecKuli pa3poleé KOBAIEHMHOU XUMUUECKOU CEA3U.
C80000HOPAOUKANbHBINL U UOHHDLIL MEXAHUBMbL  PeaKyuu.
Tlousmue o nykieogune u snexkmpogue.
1 2 3 4 5 6
IIpakTHyeckue 3aHATHS 8
[Ipaktnueckoe 3anstue Ne 1. CocraBieHHE CTPYKTYpPHBIX 8 JIP 04, 09, 13; OKO01,0K JIPBP 10.1
(bopMyJ1 OPraHMYECKUX BEIICCTB MP 01, 02, 04; 02,0K 03,0K JIPBP 15
[Ipaktnueckoe 3ansatue Ne2. CocraBieHHE CTPYKTYpRBIX I1P6 01-04, 06; 04,0K 07.




2 4 5 6
ATNKEeHBl. DlleKmpoHHOe U NPOCMPAHCMEEHHOe CMpPOoeHUe JIP 04, 09, 13; OKO01,0K JIPBP 10.1
MOeKYIbl dSmuiena. sp 2 -eubpuouzayus opoumaneti amomos MP 01, 02, 04; 02,0K 03,0K JIPBP 15
yenepooa. o- u m-céazu. lomonocuueckuii pso u oodwasn ITP6 01-04, 06. 04,0K 07.

Gopmyna ankenos. Homenmknamypa ankenos. Hzomepus
ANKEeHO08: Y2lepoOH020 CKelemd, NOJ0NCEeHUs KPAMHOU C8A3U,
NPOCMPAHCMBEHHAL  (YUC-MPAHCUZOMEPUSL), MENHCKIACCOBAS.
Qusuueckue ceolicmea ankenos. Peaxyuu snexkmpoghunvrozo
NPUCOEOUHEHUsI KAK CHnocoO NONYyYeHUs: (DYHKYUOHANbHBIX
NPOU3BOOHBIX Y2ne8o00podos. Ilpasuno Mapkosnukosa, e2o
anekmponHoe  obocHosanue.  Peakyuu — oxucnenus — u
noaumepusayuu.  Ilonusmunen  KaKk — KPYNHOMOHHANCHbIIU
NPOOYKM  Xumuyecko2o npoussoocmea. Illpomviuinentvie u
nabopamopHvle  cnocobwl  noiyueHus  anxkenos. Ilpaeuno
3auyesa. [Ipumenenue ankeHos.

Ankanuensl. Knaccugpuxayus ankaouenos no  83auUMHOMY
PACRONIodCeHUI0 KpamHuvlx cesazell 8 monexyne. OcobenHocmu
9NEeKMPOHHO20 u nPOCMPAHCMBEHHO20 cmpoeHus
CONpsdICeHHbIX  ankaouenos. Obwas Gopmyra aikaoueHos.
Homenxnamypa u  usomepus  ankaouenos. Dusuueckue
ceoticmea ankaouenos. Xumuueckue cC80UCMBA AIKAOUCHOB:
peakyuu npucoeouHeHuss (2uOpuposanue, 2aioceHuposanue),
eopenus u noaumepuzayuu. Bxnao C.B. Jlebedesa 6 nonyuenue
cuHmemuyeckoeo Kayuyka. Bynxkanuszayus xayyyka. Pe3una.
MHnozoobpazue 6u006 cunmemuyecKux Kayyykos, ux ceoucmaeda
u npumenenue. Ilonyuenue arkaouenos.
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2 4 5 6
ANKUHBL. DieKkmpoHHoe U NPOCMPAHCMBEHHOE CMPOeHUe JIP 04, 09, 13; OKO01,0K JIPBP 10.1
MOJIeKYIbl ayemuiiena. sp-eubpuouzayus opoumaiei amomos MP 01, 02, 04; 02,0K 03,0K JIPBP 15
yenepooa. I'omonoeuueckuii psao u oobwas Gopmynra aiKuHos. [1P6 01-04, 06. 04,0K 07.

Homenxnamypa. Hzomepus: VenepooHo2o ckenema,
NOJOJCEHUsi KPAMHOU  C8A3U, MedcKaaccogas. DusuyecKkue
ceolicmea ankuros. Xumuueckue ceolicmea aikKuHO8: peaxyuu
NPpUCcoeOUHeHuUss KaKk Ccnocob NoayuyeHus NnoaumMepos u Opyeux
nonesnvlx  npodykmos.  Peaxyuu  3amewenus.  ['openue
ayemuieHa Kak UCMOYHUK 6bICOKOMEMNePamypHo20 NiaMeHU
0ns  ceapku u  pesku memanios. Ilonyuenue ayemunena
NUPOIUZOM MemaHa U KapouoHvim memooom. Ilpumenenue
ayemuiena.

Apensl. HUcmopus omxpvimus  6enzona. CospemeHuble
npeocmaegienus 00 9NeKMPOHHOM U  NPOCMPAHCHIBEHHOM
cmpoenuu bensona. HMzomepusi u HOMEHKIAMYPA 20MONI0208
bensona. Obwas ¢opmyna apenos. Puzuyeckue ceolicmea
bensona.  Xumuveckue — ceolicmea  OeH3ona:  peakyuu

INEKMPOPUNLHO2O 3ameujeHus (humpogaHue,
2an02enuposane) Kak cnocob NOIyYeHus XuMu4eckux cpeocmae
3awumsl  pacmeHul;  NpUcoOeOuHeHus  (2uopuposaHue,

2anozeHuposanue) Kak — OOKA3AmMeNbCmeo  HenpeoeibHO20
xapakmepa 6enzona. Peakyus copenus. Ilonyuenue 6ensona.
Ocobennocmu  Xumuueckux ceoucme monayona. Bzaumnoe
6IUAHUE aAMOMO8 6 Mojaekyne moayona. OpuenmayuonHvle
aghgexmol 3amecmumenei. Ilpumenenue 20M010208 b6eH30.14.

14




1 2 3 4 5 6
IIpakTH4YecKkHe 3aHATHA 16
[Ipaktnueckoe 3amste Ne 3. Hanucanue peakunui, JIP 04, 09, 13; OKO01,0K JIPBP 10.1
XapaKTEPHBIX IS ANTKAHOB. MP 01, 02, 04; 02,0K 03,0K JIPBP 15
[Ipaktuueckoe 3ansitue Ne 4. BrinmonHeHue 3ajaHul MO Teme I1P6 01-04, 06; 04,0K 07.
«CBoiicTBa HEMPeNEIBHBIX YTIIEBOAOPOIOBY [Py 02.
[IpakTrnueckoe 3anstue Ne 5. PemieHrne TUIOBBIX 3a7a4
IIpodeccnoHAIbLHO OPMEHTHPOBAHHOE COAECPKAHME
JlabopaTopHblie padoThl 4
JlabGopaTtopHas padota Ne 1. KauecTBeHHOE OmpesieiieHne JIP 04, 09, 13, 14 OKO01, OK 02, OxH/ JIPBP 10.1
yIJIEpOJa ¥ BOJOPO/Ia B OPraHUYECKUX COEANHEHUSIX 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. Copep:xkaHue y4eOHOIr0 MaTepHuaJia 13
Kucnoponconep | Cnuptel.  Kraccugpuxayus, HOMEHKIamypa  CHUpmOos. JIP 04, 09, 13; OKO1, OK 02, JIPBP 10.1
JKamne L'omonocuveckuii  ps0 u obwas Gopmyra npeoenrbHuIX MP 01, 02, 04; OK 03, OK 04, JIPBP 15
OpTraHNYieCcKue 00HOaAMOMHBIX cnupmos. H3zomepus. Duzuueckue ceolicmea I1P6 01-06 OK 07.
COCIMHCHHA npeoenbHblX OOHOAMOMHBIX Ccnupmos. Booopoouas cés3b

MedHCOy MONeKyIamu U ee GiusHue Ha @uzuyecKue ceolcmed
cnupmos. Xumuueckue c8olUcmea: 83aumooelcmeaue ¢ Hampuem
KaK cnocob yCmanoseHus Hanudus 2UOPOKC 2PYNnbl, ¢ 2al02eH
6000po0amu Kak cnocob noayueHus pacmeopumeinei, Hympu-
u medxcmonekyiapHas Oecuopamayus. Peakyus —2openus:
cnupmul  kax monauso. Ilonyuenue smanona: peaxyus
OpodICeHUs 2TII0KO3bL, 2UOPAMAYUSL IMUTIEHA.
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2 4 5 6
Ilpumenenue memanona u smanona. Qusuonocuveckoe JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
delicmeue MemaHoaa U SMAHOAA HA OP2aAHU3M Yel08eKd. MP 01, 02, 04; OK 03, OK 04, JIPBP 15
Omunenenukons u enuyepur Kaxk npeocmasumenu npeoenbHvlx I1P6 01-06 OK 07.

MHO20amOMHbIX — cnupmos.  Kauecmeennas — peaxkyusa Ha
MHO20AMOMHbBIE CNUPMbL U ee NPUMeHeHUe OISl PACNO3HABAHUS
enuyepuna 8  cocmase  KOCMEMUYecKux  cpeocms.
Ilpakmuueckoe npumererue SMUNLECH2TUKONA U 2TUYEPUHA.
®enon. Cmpoenue monexynvl enona. Bzaumnoe enusanue
amomog 8 monexyne genona. Puzuyeckue ceolicmea gheroaa.
Xumuueckue ceoticmea (peakyuu ¢ Hampuem, 2UOPOKCUOOM
Hampus, opomom). Ilonyuenue gpenona. Ilpumenenue gherona.
Anpaerunbl U KeToHbl. Knaccugurkayus anvoeuoos u
kemornos. CmpoeHnue npeodenvbhblx anb0e2udos. INeKmpoHHOe U
NPOCMPanHcmeenHoe cmpoenue KapooHUIbHOL 2Py Nnbl.
Tomonocuueckuii paod, obwas gopmyna, HomeHKIamypa u
uzomepus npedenbHulX anboe2udos. Puzuyeckue ceoUcmea
npeoenbHbIX anboe2udos. XumuyecKkue c80UCMBEa NPeoeibHblX
anboe2udos. 2uopuposanue, Kauecmseennble peakyuu Ha
KapOOHUNLHYIO 2PYRNY (PeaKkyus «cepedpsaHo20 3epranay,
s3aumooeticmsue ¢ euopoxcuoom meou (1)) u ux npumenenue
0J1s1 0OHAPYIHCeHUsL NPEOeTbHBIX ANb0e2U008 8 NPOMBIULIEHHBIX
cmounbix ooax. [lonyuenue npedenvbHbix anb0ecudos:
OKUCTIeHUe CRUPMO8, 2u0pamayus ayemuiena (peaxyus
Kyueposa). Toxcuunocms anvoecudos. [Ipumenenue
Gopmanvoecuoa u ayemanvoecuoa. Ayemou Kax
npedcmagumeins kemonog. Cmpoenue MoeKybl ayemoHd.
Ocobennocmu peakyuu okucienus ayemona. Ilpumenenue
ayemona.
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2 4 5 6
Kap6onoBsie kucnotel. Knaccugpurayus u Homenkiamypa JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
Kapoonoswlx kuciom. CmpoeHnue npeoeibHblxX 00HOOCHOBHBIX MP 01, 02, 04; OK 03, OK 04, JIPBP 15
KapOOHOBbIX KUCI0m. DNeKmpoHHOe U NPOCMPAHCMBEHHOe I1P6 01-06 OK 07.

cmpoenue KapOoKcuibHou epynnul. I omonocuseckuii pso u
obwas ghopmyna npedeibHbiX 00HOOCHOBHBIX KAPOOHOBbIX
kucrom. Quzuueckue c80UCMBA NPEOeibHbIX 0OHOOCHOBHBIX
KapboHo8bIX Kuciom. Xumuieckue c80otUcmaa npeoenbHbix
0OHOOCHOBHBIX KAPOOHOBLIX KUCIOM (PeaKyuu ¢ Memaiiamu,
OCHOBHBIMU OKCUOAMU, OCHOBAHUAMU U COJIAIMU) KAK
noomeepicoeHue cxo0Ccmea ¢ Heop2aHu4eCKUMU KUCI0mamu.
Peaxyus smepughuxayuu u ee oopamumocmo. Brusnue
3amecmumenetl 8 yenego00pOOHOM paduKaie Ha CULY
Kap6onoeulx kuciom. OcoOeHHOCMU XUMUYECKUX CBOLCNE
Mypasvunot kuciomsl. [lonyuenue npedenbHblX 0OHOOCHOBHBIX
KapOOHOBLIX KUCIOM: OKUCTEHUE AIKAHO8, AIKEHO8, NePBUYHbIX
cnupmos, anboe2udos. Bascnetiwue npeocmasumenu
KapOOHOBLIX KUCIOM: MYPABbUHASA, YKCYCHASL U OeH30UHAs.
Buicuue npedenvrule u HenpedenbHble KAPOOHOBbIE KUCIOMBI.
Onmuueckas uzomepus. Acummempuyeckuii amom y2iepood.
Ipumenenue kapOOHOBLIX KUCOM.

Crnoxuble 3¢upbl 1 xKUpbl. Cmpoenue u HoMeHKIamypa
COAHCHBIX 2¢hupos. Medscknaccosas usomepusi ¢ KapOOHOBbIMU
kucnomamu. Cnocodwvl noiyyeHUs CLOACHBIX IPUPO8.
Obpamumocms peaxkyuu smepuguxayuu. [Ipumenenue
CILOJCHBIX 2hupo8 6 nuuesoll u napghromepHol
npomvluienHocmu. Kupol Kaxk ciodicHvle Qhupvl 2nuyepuna u
8blCUIUX KAPOOHOBYIX Kuciom. PacmumenvHule u scugomuole
arcupsl, ux cocmas. Puzuueckue ceoUCMEa HCUPOB.
Xumuueckue cgoticmea Hcupog: 2uopuposaHue, OKucieHue.
T'uoponu3z unu omvlieHue HCUpos KaxK cnocod NPOMbIULIEHHOZO0
NOIYYeHUs colell GblCUUX KapOoHoswix kuciom. Ilpumenenue
arcupos. Molna Kaxk conu 8biCUUX KAPOOHOBBIX KUCIOM.
Morwuwue ceoticmea mviia.
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2 4 5 6
YrneBoasl. Knaccugurayus yene6o006. @Pusuneckue ceoticmaa JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
U HaxodcoeHue yenes0008 6 npupooe. 1 nokosa xax MP 01, 02, 04; OK 03, OK 04, JIPBP 15
anvoezudocnupm. Xumudeckue ceoLcmea 2ioKo3bl: I1P6 01-04, 06; OK 07.
IMUIUPOBAHUE, ATKUTUPOBAHUS, CRUPMOBOE U MOJIOYHOKUCIOE [TPy 02.

bpoorcenue. IxcnepumenmanvHvle 00KA3aMeNbCmea Haauyus
anb0e2UOHOU U CHUPMOGLIX 2pynn 6 euokose. Ilonyuenue
2ntoko3vl. Dpykmosa Kaxk uzomep 2n0ko3vl. Pubosza u
dezokcupubo3a. Basicuetiwue oucaxapuowl (caxaposa,
JIGKMo3a, Maibmo3a), ux cmpoenue u uzuiecKue coUCMaa.
T'uoponusz caxapo3svl, 1axmo3svl, manbmosvl. Kpaxman u
Yenon03a Kaxk buonozuyeckue noaumepsl. Xumuyeckue
CBOUCMBA KPAXMANA (2UOPOAU3, KAUECTBEHHAS PeaKYUsl C
1l00OM HA KPAXMal u ee npumerenue 0jisi OOHAPYHCeHUs:
Kpaxmana 6 npooykmax numanus). Xumuueckue c6oucmea
Yennon03bl: 2UOPONIU3, 00PA30BAHUE CTIOIHCHBIX IPUPOS.
IIpumenenue u buonocuueckas pons y2ne6o006. Okucienue
V2neso008 — UCMOYHUK IHEP2UU IHCUBBIX OP2AHUZMOS.
HckyccTBeHnHble BOJOKHA. [loHAmue 00 UCKyCCmeenHbIxX
B0JIOKHAX HA Npumepe ayemamuo2o 80J10KHA.
Wnentudukanus opraHnyecKux COeIMHEHUH.

I'eneTnueckas CBsI3b MEXAY KJ1acCaMH OPraHUYECKUX
COCTUHEHUH.

ITpakTHyeckue 3aHATHS

[TpakTueckoe 3auarue Ne 6. Pemenue 3agad no teme «OKupbi»
[Ipaktuueckoe 3anstue Ne 7. Pemenue 3aiay no reme
«YTIIEBOIBI»

[Ipaktnueckoe 3anstue Ne 8. Pemenue 3aga4 no reme
«I'eHeTnyeckas CBsI3b MEXKIY KJIACCaMH OPraHUYECKUX
COEIMHEHUN.
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1 2 3 4 5 6
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJIEPKAHNE
JlaGopaTtopHbie padoThI 11
JlaboparopHuasi pabota Ne 2. M3ydeHue CBOICTB CIUPTOB JIP 04, 09, 13, 14; OKO01, OK 02, OxH/ JIPBP 10.1
Jla6opatopnas pa6ora Ne 3. M3yueHne cBOWCTB anbIeruaoB U MP 01, 02, 04; OK 03, OK 04, JIPBP 15
KETOHOB I1P6 01-06; OK 07.
JlabopaTtopHas pabota Ne 4. M3yueHue cBOWMCTB [Py 02, 03, 04. K 14;2.1
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Tewma 1.4. Coaep:xxaHue y4eOHOro MaTepuaJia 6
Asorcopepkanl | AmuHbL. [lepsuunvie, BmopuyHble, MPEemuyHble AMUHDBL. JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
ue Knaccugurayus amunos no muny yeneo00pooHo20 paduxana MP 01, 02, 04; OK 03, OK 04, JIPBP 15
OpraHu4ecKue U YUCTY aMUHOSPYNN 8 MOAeKYe. DNeKmMPOHHOE U I1P6 01-04, 06. OK 07.
COCJTUHCHMUS. APOCMPAHCMBEHHOE CIMPOEHUE NPeOelbHbIX AMUHOS.
Bricokomonekyn | Qusuueckue cgolicmea amunos. AMunbl Kak opeanuieckue
SIPHBIE OCHOBAHUSA: peakyuu ¢ 60001, Kucromamu. Peaxyus copenust.
COCTUHEHMUSI. Anunun xaxk npeocmagumens apoMamuieckux AMuHo8.

Cmpoenue anununa. Ipuyunol ocrabienus OCHOBHbIX CEOUCMNE
AHUTUHA 8 CPABHEHUU C AMUHAMU NPeOelbH020 Psdd.
Xumuueckue c6olicmea AHUIUHA: 63AUMOOELICEUE C
Kuciomamu, 6pomMHou 6000u, oxucienue. Ilonyuenue amunos
AIKUTUPOBAHUE AMMUAKA U BOCCNAHOBIEHUEM
HUMPONPOU3B00HbIX Y21e8000p0008. Peaxyus 3ununa.
Ilpumenenue amunos 6 papmayesmuuecxou
npoMbIULTIEHHOCMU. AHUIUH KAK Cbipbe OJisl NPOU3800Ccmad
anununoswix kpacumeneu. Cunmesvl Ha OCHO8E AHUIUHA.
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2 4 5 6
AMUHOKUCIOTHI U 6enku. Cocmag u HomeHKiamypa. JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
Cmpoenue amunoxuciom. I'omonocuyeckuii pso npeoeibHvix MP 01, 02, 04; OK 03, OK 04, JIPBP 15
amurnoxuciom. Mzomepus npedenbHbix AMUHOKUCIOM. I1P6 01-04, 06; OK 07.
Qusuueckue c8olUCmMBEa NPEOEbHbIX AMUHOKUCTION. [TPy 02.

Amunoxuciomol Kak amgpomephvie OpeanuiecKue coeOUHeHUs..
Cunmes nenmuoos. Ilenmuouas ceaswv. buonocuueckoe
3HaueHue a-amunoxuciom. Qbracmu npuUMeHeHuUs
amunoxuciom. bBeaku kax npupoonvle buonoaumepwvl. Cocmas u
cmpoeHue 6enkos. OCHOBHbIE AMUHOKUCTIOMbL, 00pazyoujue
benxu. Xumuueckue ceolicmea 6enkos: 2uOpoaus,
Odenamypayus, KavecmeenHvle (ygemmuovie) peakyuu Ha OeaKu.
Ipespawenus 6enxos nuwu 6 opeanusme. buonocuueckue
@yukyuu 6enkos. JJocmudicenus 8 uzyueHuu CmpoeHust u
cunmesa 6enKos.

Bricokomonekynsipabie coequHeHus. OcHo8Hble NOHAMUSL
8bICOKOMONEKYIAPHBIX COCOUHEHUIL: MOHOMeD, NOJUMED,
CMPYKMYPHOE 36€HO, CMENeHb NOJUMEPUAYUU.
Knaccugpurayus nonumepos. OcrosHwvle cnocodwvl nomyuenus
BbICOKOMONEKYISIPHBIX COCOUHEHUIL: PeaKyuu NOIUMEPUIAYUL U
noauxonoencayuu. Cmpoenue u CmpyKmypa nojiumepos.
3asucumocms c80UCME NOIUMEPOS OM CIMPOEHUSL MOLEKY L.
Tepmonnacmuunvle u mepmopeaxmuehvie NOIUMEPDL.
XuMudeckue BolokHa. Kinaccugurayus 6010KoH.
Cunmemuueckue sonokna. Ilonusgpupnvie u noruamuonvle
B0JI0KHA, UX cmpoenue, ceoticmea. IIpakmuyeckoe
UCNONIb308AHUE BONOKOH.

ITpakTHyeckue 3aHATHS

[Ipaktnueckoe 3anstue Ne 9. CpaBHEHME CTpPOEHUA U
XUMHUYECKHUX CBOMCTB MpeAeIbHBIX U ApOMATUYECKUX aMUHOB

[TpakTueckoe 3anarue Ne 10. UTorosoe 3anstue o pasueny
«OCHOBBI OPraHUYECKON XUMUUN
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2

HpO(l)eCCHOHaJILHO OPHUCHTHPOBAHHOC COJACPKAHUEC

JlabopaTtopHblie padoThI

JlaGopatopnass pabGora Ne 5. Pacno3naBanme miactMacc M
BOJIOKOH

JlaGopaTopHnas pabota Ne 6. Pemenre skciepuMeHTaIbHBIX
3a]1a4 Ha paclio3HaBaHUE OPraHMYECKUX COSAUHEHUN.

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

25

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

Conep:xaHue y4eOHOro MaTepuaJia

Crpoenue BeniectBa. CospemenHas mooeib CmpoeHus amomd.
Ilyanuzm sanexmpona. Keanmoswie uucaa. Pacnpedenenue
971eKMPOHO8 NO SHEPSeMUYECKUM YPOBHAM 8 COOMEENMCMBUU C
NPUHYUNOM HAUMeHbUuel dHepauUl, npasuiom Xynoa u
npunyunom laynu. Ocobennocmu cmpoenuss dHepeemuiecKux
YposHell amomos driemeHmos. INeKmpoHHAsi KOHpuU2ypayus
amoma. Knaccugurayus xumuueckux snemenmos (s-, p-, d-
anemenmot). OCHOBHOE U 8030YHCOCHHBIE COCMOSAHUS AMOMOB.
Banenmmnuie snekmponul.

[Iepnoanueckas cuctemMa XMMUYECKUX 351eMeHToB J1.1.
MemngeneeBa. Quzuueckutl cmuvica Ilepuoouneckoeo 3akoua
J.U. Menoeneesa. Ilpuuunvi u 3aKOHOMEPHOCMU USMEHEHUS
CBOUCMEB INEMEHMO8 U UX COCOUHEHUL NO NePUOOam U SpYnnam.
Mupososzpenueckoe u Hayunoe 3Hauenue Ilepuoouueckoco
3axona J].U. Menoeneesa. [Ipoenoswl [{.U. Mendeneesa.
OmKpbimue HOBbIX XUMUYECKUX INEMEHMO8.

ITpakTHyeckue 3aHATHS

[Tpaktnueckoe 3anarue Ne 11. CoctaBineHue cxem
DJIEKTPOHHBIX 000JI0YEK aToMa.
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JIP 04, 09, 13;

MP 01, 02, 04;

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

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

JIPBP 10.1
JIPBP 15




1

2

4

6

Tema 2.2.
Crtpoenue
BEIIECTBA

Copep:xkaHue y4eOHOI0 MaTepHuaJia

Bupl XUMUYECKOH CBS3H. DIeKmMpOHHAS NPUPOOA XUMUYECKOU
cea3u. dnekmpoompuyamenvHocmy. Kosanenmuas ceazv, ee
PA3HOBUOHOCIU U MEXAHU3IMbL 00PA308aHUsL (0OMEHHbIU U
00HOpHO-akyenmopHwiil). Monunas ceazv. Memannuueckas
c6s3b. Booopoonas cesnzv. MescmonekynsapHuole
e3aumooeticmeus. Kpucmannuyeckue u amopghnule sewjecmea.
THITBI KPUCTATUTMIECKUX PEIICTOK (AMOMHAS, MOJEKVAAPHAS,
UOHHAZA, MemanIuyeckas). 3asucumocms QuaULecKux ceolucme
sewecmea om muna Kpucmaaiiuieckou pewemxu. Ilpuuunol
mHo2oo0pazus eeujecms. CogpemenHvle npedcmagieHus o
cmpoenuy meepoblx, HCUOKUX U 2A3000PA3HBIX GeUjeCMS.
JKuokue kpucmannul.

JlaGopaTtopHbie padoThl

Jlaboparophast pabota Ne 7. I3rotoBieHre Moiesieii BEIEeCTB
U Ollpe/ieJICHHE BUJIOB XUMUYECKOW CBSI3U B HUX

JIP 04, 09, 13;
MP 01, 02, 04;
IIP6 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.
XHUMHUYECKUE
peakuuu

Coaep:xxaHue y4eOHOro MaTepuaJia

XUMHUUECKUE PEAKINH. | OMOceHHbIe U 2emePOceHHble PeAKYUU.
Cropocmb peaxyuu, ee 3a8UCUMOCIb OM PA3TUYHBIX
GPaxkmopos: npupodvl peasupyrowux 6euwecms, KOHYeHmpayuu
peazupyiowux eewecms, memnepamypul (npasuio Banm
Toggha), nrowaou peakyuoHHol NOBEPXHOCMU, HANUYUSL
Kamanuzamopa. IHepeus akmugayuu. AKMmueupo8anHHwiil
komnuexc. Kamanuzamopul u kamanusz. Ponv kamanuzamopos 6
npupooe u npomvluLieHHom npouzeoocmee. Ilonamue 0o
sHmanenuu u sumponuu. nepaus I uboca. 3axon I'ecca u
cnedcmeusi uz Heeo. Tennosvie d¢hghekmbl Xumuyeckux peakyuil.
Tepmoxumuueckue ypasHeHus.

O6patumocThb peaknuii. Xumuieckoe paBHoBecue. CuewyeHue
XUMUYECKO20 PABHOBECUsL NOO OeUCMBUEeM PA3TUUHBIX
Ghaxkmopos: KoHyeHmpayuu peazeHmos uiu npooOyKmos
peakyuu, oasnenus, memnepamypwvi. Ponv cmewenus
PAsHoBecUsl 8 MEXHOIO2UYECKUX NPOYeccax.

JIP 04, 09, 13;

MP 01, 02, 04;

T1P6 01-04, 06;
TPy 01, 02.

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

JIPBP 10.1
JIPBP 15
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IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJIEPKAHNE

IIpakTnyeckune 3aHATHS

[IpakTnueckoe 3anstue Ne 12. PemieHue 3amad Ha CMELICHHE
PaBHOBECHS] XUMUYECKHX PEAKIIHI
[Ipaktuueckoe 3amstue Ne 13. HaxoxzaeHue TEIUIOBBIX

3 PEKTOB XUMUIECKUX PEAKITHH.

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;

Hpmbeccnonaﬂbno OPHUCHTHPOBAHHOC COACPKAHUC

Tewma 2.4.
JucnepcHsle
CHUCTEMBI.
PacTtBOpBI.
DIEKTPOIUTHYE
cKas
JUCCOIaus

Cojeprkanue y4eOHOro MaTepuaia

HucniepcHbie cuctembl. Koantouowvie cucmemvl. Hcemunmvie
pacmeopwl. Pacmeopenue kaxk @Qusuxo-xumudeckuii npoyecc.
CriocoObl BBIpOKEHHSI KOHIIEHTPAIIMH PACTBOPOB: MACCOBAs
00151 PACMBOPEHHO20 6ewecmed, MOJAPHASL U  MONANbHAS
Konyenmpayuu. Tump pacmeopa u mumpogauue.

Peakiun B pacTBOpax 3JeKTpOIUTOB. Kauecmeennvie peakyuu
Ha uoHbl 8 pacmeope. Kucromuo-ocnosnule gzaumooeticmeusi 8
pacmeopax. Amgpomeprnocms. Honnoe npouszgedenue 800ul.
Booopoounwuii noxasamens (pH) pacmeopa.

I'mpponus
O0OMEHHbIX — npoyeccax.
APOMbILULIEHHOCTU.

Ilpumenenue

coneil. 3uauenue euoponuza 6 6UONOUYECKUX
2uopoausa 8

IIpakTryeckune 3aHATHS

[IpakTnueckoe 3anarue Ne 14. Pemenue 3a1a4 no teme
«Croco0b! BbIpa)ke€HHsI KOHLIEHTPALUU PACTBOPOB»
[IpakTnueckoe 3ansatue Ne 15. CocTaBieHue peakiuii HOHHOTO
oOMeHa

[IpakTnueckoe 3anarue Ne 16. CocraBiieHue peakuuii
TUJPOJIA3a COJICH

JlabopaTopHblie padoThI

JlaboparopHasi pabora Ne8. IlpuroroBieHue pacTBOPOB C
3aJITaHHOU MAaCcCOBOU JOJIEN

JlaGopatopHas padota Ne 9. [IpuroroBieHue pacTBOpOB C
3aIaHHOM MOJISIPHOM KOHLIEHTpauuen
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JIP 04, 09, 13, 14

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

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

TTo3H/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




1 2 4 5 6
Ilpogheccuonanvno opuenmuposannoe cooeprcanue
Tema 2.5. Conep:xxaHue y4eOHOro MaTepuaJia
OxuciutenbHo- | OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIH 6 NPUpooe, JIP 04, 09, 13; OKO01, OK 02, ITo3H/JIPBP 15;
BOCCTAHOBUTEND | NPOUZBOOCHBEHHBIX NPOYECCAX U HCUZHEOEeSIMeNbHOCU MP 01, 02, 04; OK 03, OK 04,
HbIE pEeaKIuu opeanusmos. OKUCIumenbH080CCMaHO8UMENbHbIU NOMEHYUal I1P6 01-04, 06; OK 07.
cpeovl. Iloseoenue seugecms 6 cpedax ¢ pasHviM 3HA4eHUEM ITPy 01, 02.

PH. Memoowi snekmponnozo u 31eKkmpoHHO-uoHHO20 banawca.
L'anveanuueckuii snemenm. Xumuyeckue ucCmoyHuKy mokKd.
Cmanoapmmuulii 6000pooHslil 31ekmpod. Cmanoapmublil
91eKMPOOHbILL NOMEHYUAL cucmemul. Psio cmanoapmuwvix
91eKMpOOHbIX nomeHyuanos. Hanpaenenue
OKucIumenbHo80CCMano8UmMenbHblll peaxkyuti. INEKTPOIn3
pPacTBOPOB M pacIIaBoOB cojiel. [Ipakmuueckoe npumenenue
INEeKMPOAU3A OJisl NOJYUEHUS] WYETOYHBIX, ULeTIOUHO3EMENbHBIX
memannog u anomunusi. Kopposust METaJIOB: 8U0bl KOPPO3Ul,
CHOCOObL 3auUmsl MEMaiilos Om KOppo3uu.

HpaRanecKHe 3aHATHSA

[Ipaktnyeckoe 3anarue Ne 17. Pemienwe 3amad MeTOI0M
ANEKTPOHHOTO OaliaHca

[Ipaktuueckoe 3anstue Ne 18. Pemenne 3agau MeTogom
3JIEKTPOHHO-UOHHOTO OajiaHca

[Ipaktuueckoe 3anstue Ne 19. Pemenue 3agau no teme
«IIEKTPOIIU3)
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Paznean 3.
OcHoOBBI
HEOPraHuYecKom
XUMHH
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Tema 3.1.
Merannbl

Copepxanue yueOHOro MaTepuaJia

O6mas xapakrepuctuka seMeHToB [A—IIIA-rpynn. Oxcuodwr u
nepokcuovl Hampus u KawuA. Pacnosnaeanue kamuonos
nampus u kaaus. Conu Hampus, Kanus, Kaibyus u MA2Hus, ux
3HaueHue 8 npupooe u KHCUsHU uenogexa. Kecmxkocmv 600wl u
cnocodvl  ee  ycmpamenus.  Komnnexchvie — coeounenus
antoMuHUs. AnomMocunuKamel.

Meramnst IB-VIIB-rpynn (Menp, HMHK, XpoM, Mapraseir).
Ocobennocmu cmpoenuss amomos. Obwue ¢husuueckue u
xumuueckue ceoticmea. Ilonyuenue u npumenenue. Okcuovl u
2UOPOKCUObL IMUX MEMAN08, 3A6UCUMOCTb UX CBOUCME Om
cmenenu  OKUCleHus — dnemenma.  Baogwcueuwue — conu.
OkucnumenvHbvle C80UCMEA COJIEU XPOMA U MAP2AHYA & GblCulel
cmenenu okucaenus. Komniexcruvie coeounenus xpoma.

ITpakTHyeckue 3aHATHS

[Ipaktnueckoe 3ansitue Ne 20. Pemenwe 3amay mo Teme
«Mertamisl noarpymni A»
[Ipaktnueckoe 3ansitue Ne 21. Pemenwe 3amauy mo Teme
«Meramsl noarpynn By
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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




1 2 4 5 6
Tema 3.1. Copep:xanue yueOHOro MaTepuaJia
Hewmerannsbr OO6mas xapaktepuctuka snemeHToB [VA-rpynmsl. Ceoticmea, JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
nonayueHue u npumenerue yens. Cunmes-2a3 KAk OCHO8A MP 01, 02, 04; OK 03, OK 04, JIPBP 15
COBPEMEHHOU NPOMBIULIEHHOCMU. AKMUeUposantslil y20ab Kax ITP6 01-04, 06; OK 07.
aocopbeum. Hano cmpyxkmypwi. Muposvie OocmudiceHus 6 ITPy 02.

obnacmu  CO30aHUsi  HAHO — MAMepudanos.  DIeKmpOoHHOe
cmpoenue MoneKyvl yeapHozo 2asa. Ilonyuenue u npumenerue
yeapnoeo eaza. buonocuueckoe Oelicmsue yeapHo2o 2asd.
Kapouowr ranvyus, anomunus u owceneza. Kapdoonamor u
euopoxapbornamoi. Kpyzoeopom yenepooa 8 sHcusoil u HexHcusoll
npupode.  Kauecmeennas  peakyusi na  KapOOHAM-UOH.
Qusuueckue u xumuyeckue ceotcmea Kpemuus. Cunauvl u
cunuyuovl. Oxcuo kpemnus (IV). Kpemnuegvle xkuciomvl u ux
conu. Cunuxammvie MUHEPAIbl — OCHOBA 3eMHOU KOPUL.

OOmast XapakTepUCTHKa >JEMEHTOB VA-rpymnmsl. Humpuosi.
Kauecmeennas peakyus Ha uon ammonus. Azomuas xKucioma
Kaxk okucaumens. Humpamoi, ux ¢husuueckue u xumuueckue
ceoticmea, npumenenue. Ceoticmea, nouyyenue u npumMeHeHue
gocgopa. @ocghun. @ocghopmuvie u nonugocgopuvie Kuciomoi.
buonoeuueckas ponv ghocgpamos.

OOmiast xapakrepuctuka siaeMeHTOB VIA-rpymmsl. OcoOble
CBOICTBA KOHIIEHTPUPOBAHHOM CepHOM KHWCIIOTBHI.
KauectBeHHble peakiuu Ha Cyib(puI-, CyIbPUT-, U CYTbdaT-
HOHBI.

Obmas XapaKTepUCTHKA DJIEMEHTOB VIIA-rpynnst.
Ocobennocmu  xumuu @mopa. I anoeeno6000podvl u ux
nonyuenue. 1anoceno8000pooHble KUCIOMbL U UX  COJU.
Kauecmeennvie peakyuu Ha 2a102eHUO-UOHDL.
Kucnopoocooepocawue coedunenuss  xnopa. Ilpumernenue
2A/I02eHO8 U UX BANCHEUUUX COeOUHEHUII.

bnaroponusie raswl.  [lpumenenue  01a20poOHbIX  2A308.
3akonomepHOoCmU 8 UBMEHEHUU CBOUCME NPOCHbIX BEUecms,
8000POOHBIX COCOUHEHUU, BbICUUUX OKCUO08 U 2UOPOKCUOOS.
Hoenmughuxayus nHeopeanuyeckux geujecms u UOHOS.

27




1 2 3 4 5 6
ITpakTH4yecKkue 3aHATHS 8
[TpakTnueckoe 3anarue Ne 22. Pemenue 3aigad no reme JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
«OnemenTsl [VA- rpynmb MP 01, 02, 04; OK 03, OK 04, JIPBP 15
[TpakTnueckoe 3anarue Ne 23. Pemenue 3amad no reme I1P6 01-04, 06; OK 07.
Onements! VA - VI A-rpynmn» I1Py 02, 03, 04.
[TpakTnueckoe 3anarue Ne 24. Pemenue 3aiad no reme
«OnemenTsl VIIA-rpynnsn»
[Ipaktrueckoe 3arstre Ne 25. FtoroBast KOHTpOJIbHAs padoTa
1o 001Iel ¥ HeOPraHNYECKOH XUMUU
IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE COIECPKAHME
JlaGopaTopHbie pa6oThl 2
Jlaboparopnass pabora Ne 10. M3yueHuwe CBOIWCTB cepHOU JIP 04, 09, 13, 14; OKO01, OK 02, OxH/ JIPBP 10.1
KUCIIOTBI 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

Xumusd u Copep:xanue y4eOHOro MaTepuaia 8

JKH3Hb Hayunsie MeTobl TO3HAHMS B XUMUU. M CmMOYHUKU XUMUYECKOU JIP 04, 09, 13, 14; OKO01, OK 02, JIPBP 10.1
unghopmayuu. Iouck ungpopmayuu no Hazeanusim, MP 01, 02, 04; OK 03, OK 04, JIPBP 15
uoeHmughuxamopam, cmpykmypHoim gopmynam. Xumuieckuil I1P6 01, 04, 06; OK 07.
AHAnU3, CuHme3, MOOeIUPOBAHUE XUMUUECKUX NPOYECCO8 U ITPy 01, 02, 05.

ABNICHULL KAK MemoObl HAY4YHO20 NO3HAHUAL. Mamemamuueckoe
MO@QJZMPOGCZHMG npocmpanHCmeerH0o2c0 CmMpoerusl Mo1eK)1
OpcaHU4YeCKux eewecmse. COGpQMeHHble gbl/b’uKO-XUMM‘leCKue
Memoobl YCmaHo6J1eHUAl cocmaea u CmpyKmypbvl 6euecmse.
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2 4 5 6
XuMus u 310poBbe. Jlekapcmaa, ghepmenmpl, UMAMUHBL, JIP 04, 09, 13, 14; OKO01, OK 02, JIPBP 10.1
20PMOHYL, MUHepabHble 800bl. [Ipobemvl, cesazanHbvle ¢ MP 01, 02, 04; OK 03, OK 04, JIPBP 15
npuMeHenuem 1eKapCmeeHHbIX npenapamos. Bpeonuvie I1P6 01, 04, 06; OK 07.
NPUBLIYKU U haKmopwl, paspyuarouue 300posve (Kypetue, ITPy 01, 02, 05.

ynompeberue anKoeous, Hapkomanus). Payuonanvroe
numanue. Iluwesvie 0obasxku. Ocnogvl nuweso xumuu. Xumus
6 meouyute. Pazpabomra nexapcme. Xumuueckue cencopwi.
Xumus 6 nosceonesnotl scuznu. Morwowue u vucmsawue
cpedcmaa. Penennenmolt, uncekmuyuosi. Cpeocmea 1uuHou
eueueHvl u kocmemuku. Ilpasuna 6esonachou pabomul ¢
OKUMU, 2OPIOYUMU U TMOKCUYHBIMU 8eULeCN8AMU, CPeOCmBaAMU
ObIMOBOI XUMUU.

XHUMHA U CEIICKOE X03AUCTBO. Munepanvhvie u opeanuyeckue
yooopernus. Cpeocmea 3aujumuol pacmenui.

Xumust B NpOMBINUIEHHOCTH. Obwue npedocmasienus o
NPOMBIULTIEHHBIX CHOCODOAX NONYYeHUs XUMUYECKUX 6eujecms
(Ha npumepe NpPoOU3BOOCBA AMMUAKA, CEPHOU KUCIOMbL).
Ilpomviwnennas  opeanuueckas — xumusa.  Colpve  0ns
opeaHudeckou npomviuLienHocmu. Ilpobnema omxodos u
nobounvix  npooykmos.  Haubonee  KpynHOMOHHAICHbLE
NpPoU3800CMEa OpeaHudeckux coeouneHull. Yepnas u yeemuas
memaniypeus. Cmekio U CUTUKAMHASL NPOMBIULIEHHOCMb.
Xumust ¥ sHepreTuka. /Ipupoouvie ucmouHuKuy y2u1ee000p000a.
Ilpupoouwiii u nonymuulil He(hmAHOU 2a3bl, UX COCMAE U
ucnonvzosanue. Cocmas Hepmu u ee nepepabomxa.
Hepmenpooykxmer. Oxmanosoe uucino oeumzuna. Oxpana
oKpydcaroweli  cpedvl  npu  Hegmenepepabomke U
Mpancnopmuposke  Hegpmenpooykmos.  AnemepHamuseHvle
UCTNOYHUKU IHEP2UU.
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1 2 3 4 5 6
XuMus B cTpoutensctse. [Jemenm. Bemon. [1006op JIP 04, 09, 13; OKO01, OK 02, JIPBP 10.1
ONMUMATBHBIX CIPOUMETIbHBIX MAMEPUATLIO8 8 NPAKMUYECKOU MP 01, 02, 04; OK 03, OK 04, JIPBP 15
oesmenbHOCmU Yen06eKd I1P6 01, 04, 06; OK 07.

XUMHS ¥ KOJIOTHSL. Xumuueckoe 3azpssHeHue okpyrcaroueli [TPy 01, 02, 05
cpeovl u e2o nocnedcmeus. Oxpana euopocgepul, nouswl,
ammocghepul, Qopul u haynsbl OM XUMUYECKO20 3A2PA3HEHUS.
IIpakTH4yeckune 3aHATHS 6 JIP 04, 09, 13;
[Ipaktnueckoe 3anstre Ne 26. BoinmonHeHHe 3alaHUi IO TeMe MP 01, 02, 04; OKO01, OK 02, JIPBP 10.1
«IIpMpOIHEIN ra3 ¥ MOIyTHLIE HEPTAHBIE a3l 11P6 01-04, 06; OK 03, OK 04, JIPBP 15
[Ipaktrnueckoe 3anstue Ne 27. BelrmonHeHue 3aaHuil 110 TEMe 1Py 01, 02, OK 07.
«Hedts. HedrenmpoaykTe»
[Ipaktnueckoe 3ansthe Ne 28. BpllosHEHHE KOHTPOJIBHOU
paboTHI IO MPEeaMETY «XHUMHUS
Koncyabtanuu | Conepkanue marepuasa 4
Koncynpramus Ne 1. O6mas xumust
Koncynpranus Ne 2.
Heoprannueckas xumus
Koncynpranus Ne 3.
OCHOBHBIC TIOHATHSI OPTAHUYECKON XUMUU. Y TJIEBOJOPO/IBI
Koncynbranus Ne 4.
Kucnoponacoaepkaiue 1 a30TCOACpKAIIAE OPraHHISCKHC
COETMHEHHUSI
JK3aMeH 6
Bcero 161
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4. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI YYEBHOI'O IPE/IMETA

TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY O0ecredeHH 0
Peanuzanust mporpaMMbl ipeiMeTa TpedyeT Hanuuus y4eOHOro kabuHera XuMHH.

O6opynoBanue yueOHOTO KaOMHeTa:

— TI0CaJI0OYHBIE MECTa CTYJICHTOB;

— pabouee MeCTo MpernoaaBaTes;

— HarsgHble nocooust (yueOHUKH, ONTOPHbIE KOHCIIEKThI-IIJIAKaThl, CTEH/IbI, KAPTOUKH,
pa3fgaTovHbIl MaTepuali, KOMIUIEKTHl MPaKTUYECKHX W JIabopaTOpHBIX padoT,
MHCTPYKIMH 0 TEXHUKE 0€30MaCHOCTH B KaOMHETE XUMHUH);

— CpeICTBa MOXKAPOTYLICHUS;

— BBITSDKHOM 1IKad;

— XUMHYECKas MOCyJa U PEaKTUBHI.

TexHuueckue cpecTBa 00yUeHUs:
— KOMIIBIOTED;
—  MYJIbTUMEIUNHBIA IPOEKTOP;
— DKpaH;
— joctyn K cetu HTepHer.

NudopmannonHoe odecnevyenne 00y4eHust

OCHOBHBIE HCTOYHUKH
g npenioiaBarenen

1. ®enepanbubiii 3ak0H 0T 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny. [Ipukaz MunuctepctBa oOpazoBanus u Hayku PO ot 17.05.2012 No 413
«O06 yTBepxkIeHuu (HeneparbHOr0 TOCYJAPCTBEHHOTO O0pa30BaTEIbHOTO CTaHAapTa
cpeaHero (IOJTHOTo) o0IIero o0pa3oBaHUsD.

2. [Ipuka3z MunucrepctBa obpazoBanuss W Hayku PD ot 29.12.2014 No 1645 «O
BHeceHHH n3MeHeHuil B [Ipuka3 MunucrepcTsa oOpazoBanus u Hayku P® ot 17.05.2012
Ne 413 *“O0 yrBepxkaeHuu (PeAepasbHOTO TOCYAAPCTBEHHOIO 00pa30BATEIBLHOIO
CTaHJapTa cpeaHero (IoJIHOro) 00IIero 0Opa3oBaHus .

3. [TuceMo [lenaprameHTa rocyaapCTBEHHOW MOJUTUKH B cpepe MOATOTOBKH paboyux
kanpoB u IO MwunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o
OpraHu3allid TMOJIyYEHHUs CpelHero oO0miero oOpa3oBaHUs B Mpeaeiax OCBOCHUS
oOpa3oBaTeIbHBIX MPOTrpamMM CpelHero mnpodeccuoHalIbHOr0 o00pa3oBaHUs Ha 0ase
OCHOBHOT'0 00111ero 00pa3oBaHusl ¢ yueToM TpeOoBaHUM (efepanbHbIX TOCYAapCTBEHHBIX
00pa30BaTeIbHBIX CTAHIAPTOB U IMOJIy4aeMOll MpOPEecCHr WM CHEIHATIbHOCTH CPEJAHETO
1po(heCcCUOHATILHOTO 00pa30BaHUsM.
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JInst cTyIeHTOB

1. [Nabpuensu O. C., OctpoymoB U. I'. Xumus mayist npodeccuil U crenuagibHOCTEH
TEXHUYECKOro Mpoduiis: y4eOHUK IS CTYJ. YUpexKIeHu cpea. npod. oOpazoBaHus. —
M., 2019.

2. lNabpuensa O. C., OctpoymoB WM. I'., OctpoymoBa E. E. u ap. Xumus mis
npodeccuii U crenuanbHOCTEW E€CTECTBEHHO-HAYYHOTO MpOGuMiIs: YYEeOHHK HJsi CTYI.
yupexaeHuit cpen. mpod. oopazopanus. — M., 2019.

3. lNa6puensa O. C., Octpoymo U. I'. Xumus qis mpodeccuii M CrieluaibHOCTEH
COIIMAJIbHO-DKOHOMHYECKOTO W TYMAaHUTApHOTO Tpoduiel: y4eOHUK I CTY/I.
yapexaeHuit cpes. nmpod. oopazoBanms. — M., 2019.

I[OHOJIHI/ITCJILHLIQ HCTOYHUKHU

g mpenoaBarenen

1. Tabpuensa O.C., JleicoBa I'.I'. Xumus: xkHura sl mpernojaBaTess: yded. -MeTon.
rmocooue. — M., 2019.

2. T'abpuensn O.C. u np. Xumusa s npodeccuid W CHEHHATBHOCTEH TEXHUYECKOTO
npouiisa (ANMEKTPOHHOE MPUIIOKEHHE).

Jns cryienToB

1. Tabpuensun O. C., Octpoymos U. I'., Cnagkos C. A., lopodeea H.M. Ilpaktuxym:
y4e0. mocodue il CTy 1. yUpexkIeHuit cpe. mpod. odbpazopanus. — M., 2019.

2. T'abpuensu O. C., OctpoymoB U. I'., Cnankor C. A. Xumus: mocodue Jjisi TOATOTOBKH
k EI'D: yue0. mocobue ans cTya. yupexaeHuit cpen. npod. oopazosanus. — M., 2019.

3. T'abpuensu O. C., JleicoBa I'. I'. Xumwus. TecTsl, 3amaun U ymnpaxHEeHUs: yueO.
nocoOue A CTyA. yupexaeHuit cpen. nmpod. oopazoBanus. — M., 2019.

4. Epoxun 1O. M., KomameBa WM. b. Xumus nns mpodeccuit u coeruanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Tpoduiieil: y9eOHUK I CTyA. YUPEKICHUN
cpen. mpod. obpazoBanms. — M., 2019.

5. Epoxun FO. M. Xumus: 3agauu u ynpaxxHeHus: yue0. mocodue Ui CTyA. YUpeKIeHUN
cpen. npod. oopazoBanus. — M., 2019.

6. Epoxun KO.M. COOpHUK TECTOBBIX 3aJlaHMI MO XUMHUU: y4ebd. mocodue s CTY..
Yupexaenuit cpen. npod. oopazoBanus. — M., 2019.

7. Epoxun 1O. M., Kopanera M. b. Xumus s mnpodeccuii u crnenuaibHOCTEH
TEXHUYECKOT0 MpOouias. DIEKTPOHHBIM y4eOHO-METOIUYECKUA KOMIUIeKe. — M.,
2019.

8. Cmanko C. A., OctpoymoB U. I'., I'abpuensu O. C., JlykpssHoBa H. H. Xumus mis
npodeccuil U crenualIbHOCTEH TEXHUUECKOro Mpoduis. IJIESKTPOHHOE MPHIOKEHUE
(37IeKTpOHHOE y4eOHOE M3JaHHue) JUIS CTYI. YUpPeXKACHUU cpeia. mpod. oOpa3oBaHUSI.
— M., 2019.

9. Xomuenko I'.I1. [Tocobue mo xumun 11t moctynaronux B BY3er — M., 2017.
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Ilepeyens UHTEpHET-pecypcoB

www. pvg. mKk. ru (onumnuana «Ilokopu BopoOseBbI TOpbI»).

www. hemi. wallst. ru (O0pa3zoBaTenbHbIi CAUT 715 MKOJIBHUKOB « XUMHUS).
www. alhimikov. net (O6pa3oBarenbHbIN CAUT /711 NIKOJLHUKOB).

www. chem. msu. su (OnexkTpoHHas OMOINOTEKA 10 XUMHUH).

www. enauki. ru (uHTepHeT-U3aHKE I yuuTenel « EcTecCTBEeHHbIE HAYKI).
www. 1september. ru (meTonuyeckas razera «IlepBoe ceHTIOps»).

www. hvsh. ru (kypraan «Xumus B mkosie»).

www. hij. ru (xypHan « XUMUs U KU3HBY).
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HPEIMETA
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HanmeHnoBaHue 00pa3oBaTe/IbHbIX
pesyastatoB ®I'OC COO
(mpeametHble pe3yabraThbl — [IPO;
I1Py)

MeToabI OLIEHKH

ITP6 01. CdopmMupoBaHHOCTH MPEICTABICHHIA
0 MECTe XUMHUH B COBPEMEHHOI Hay4YHOU
KapTUHE MHpPA; TOHUMAaHUE POJIH XUMHH B
(bopMHpPOBAHUU KPyro3opa u
(YHKIIMOHATHFHON TPAMOTHOCTH YEJIOBEKA TSI
pelieHHs MPAKTUYCSCKHX 33134,

[ToaroroBka mpe3eHTAIHIA, COOOIICHUH.
[ToaroToBka OTYETOB MO TEMaM.
IIpakTHueckue 3aHATHS.
JlaGopaTopHbIe pabOTHI.

I1P6 02. Bramenue OCHOBOIIOJIArarOIIMMU
XUMHYECKUMU TMOHITUAMHU, TEOPHUSIMH,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTHEH U
CHMBOJIHKOM;

Y CTHBIN MHAMBUAYAJIBHBIN ONPOC

TpeHuHru.

[IpakTHueckue 3aHATHS.

KontposbHbie paboThI.

CamocTosiTenbHble padOThI 10 MHAWBUYAJIbHBIM
KapTOUYKaM-3aJaHUSIM.

I1P6 03. Brnamenue OCHOBHBIMHA METOIaMHU
HAYYHOT'O MIO3HAHMS, UCTIOIb3YEMbIMU B
XMMUU: HAOIIO/ICHHE, ONTMCaHNe, H3MEPECHHE,
HKCIEPUMEHT; yMeHHe 00padaThIBaTh,
OOBSICHATH Pe3yJIbTAThI MPOBEJCHHBIX OIBITOB
U JIeN1aTh BbIBO/IbI; TOTOBHOCTb U CIIOCOOHOCTb
MPUMEHSTH METOBI TIO3HAHUSI TIPH PEIICHUN
NPAaKTUYECKUX 3a/1a4;

[IpakTHueckue 3aHATHS.
Tpenunru.
TectupoBanue.
KontposbHbie paboThI.
JlabopaTopHbie pabOTHI.

I1P6 04. CpopMuUpOBaHHOCTH YMEHHSI 1aBaTh
KOJIMYECTBEHHBIE OLIEHKU U IPOBOJIUTH
pacyeTsl 10 XUMHIECKUM (hopmyJiaM U
YpaBHEHUSIM;

[IpakTHueckue 3aHATHS.

Tpenunru.

TectupoBanue.

KontposbHbie paboThI.

CamocrosiTenbHbIe pa00THI IO UHIWBHTYATHHBIM
KapTOUYKaM-3aJJaHUSIM.

JlabopaTopHbIe pabOTHI.

IIpoBepka gOMAIIHUX 3aJaHUN.

I1P6 05. Bnanenue mpaBuaaMu TEXHUKH
0€30MMacHOCTH MIPH UCIIOJIb30BAHUN
XHMHUYECKUX BEIIECTB;

TpeHunru.
TectupoBanue.
JlabopaTopHbIe pabOTHI.

ITP6 06. CdopmMupoBaHHOCTH COOCTBEHHOM
MO3UIMH TI0 OTHOIIECHHIO K XUMHUUECKON
WH(POPMAIINH, TTOJTy4aeMON U3 Pa3HBIX
HUCTOYHHKOB.

[Ipe3zenTanuu.

[ToaroroBka cooOIIeHNH, MTpe3eHTaIUH.
CamocrosTenbHbIe pad0ThI IO UHIWBHUIYATbHBIM
KapTOYKaM-3a/IaHUSM.

IloaroToBKa OTUETOB IIO TEMAM.

[Py 01. CpopMupoBaHHOCTH CUCTEMBI
3HaHUHI 00 00X XUMHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX;

[ToaroroBka mpe3eHTaIHid, COOOIIECHUH.
[ToaroroBka OTYETOB MO TEMaM.

[Py 02. CdopmMupoBaHHOCTh YMEHHIA
HCCJIE0BATh CBOMCTBA HEOPraHUUECKUX U
OpPTraHUYECKUX BEIIECTB, OOBICHATH
3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX
peaKIuii, MPOTHO3UPOBATH BO3MOKHOCTh UX
OCYIIECTBJICHUS;

[ToaroToBka npe3eHTanuii, COOOIEHUH.
Tpenunru.

TectupoBanue.

JlaGopaTopHbie paboTHI.

IloaroroBxa OTUETOB IO TEMaM.

[TPy 03. BnaneHue yMEHUSMU BBIJBUIATh
TUITOTE35I Ha OCHOBE 3HAHUI O COCTaBe,
CTPOEHHUH BEIIECTBA U OCHOBHBIX XUMUYECKUX
3aKOHaX, MPOBEPSTH UX IKCIEPUMEHTAIIBLHO,
bopMyIupys 1eTb NUCCIIETOBAHMS;
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[ToaroToBka npe3eHTanuii, COOOIIEHUH.
Tpenunru.

TectupoBanue.

JlaGopaTopHbie paboTHI.

[ToaroroBka OTYETOB MO TEMAM.

[TPy 04. Bnanenue metonamu
CaMOCTOSATENBHOTO TJITAHUPOBAHUS U

TTIAAADATTATTITIIC VIIARATITIANTATIV NIAOTTAOMNMTIIRA AATINAT

TpeHunru.
TectupoBanue.

TT A lE AN NI TTT A 8O [~ AT T




Ipuiaoxenue 2

Cunxponusauus odopasoBareabHbIX pe3yiabraToB PI'OC COO n ®I'0OC CIIO

HaunmenoBanue OK, IIK
corjacuo ®I'OC CIIO

HaunMeHoBaHHe TNYHOCTHBIX
pe3yabTartos (JIP)
coraacao PI'ocC COO

HaunmenoBanue
MeTanpeameTHbix (MP)
pe3yJbTaToB
coraacio ®I'OC COO

OK 1. Beibupats crmoco0sl
pelIeHus 3a1a9
npodeccuoHanbHOM
JIESITCIIbHOCTH,
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 2. Ocy1iecTBisITh MOUCK,
aHAIIN3 U UHTEPIIPETAIHIO
nHpopmaruu, HeoOX0IUMON
JUTSI BBITIOJTHEHUS 337124
npodeccuoHanbHOM
JIeSITEIIbHOCTH,

OK 3. IltanupoBath u
peann30BbIBaTH COOCTBEHHOE
npodeccuoHaabHOE U
JUYHOCTHOE Pa3BUTHC,

OK 4. PaGorats B
KOJUICKTUBE U KOMaH]IE,

3¢ pexTuBHO
B3aUMO/ICVICTBOBATH C
KOJIJIEraMH, PYKOBOJICTBOM,
KITUCHTAMH,

OK 7. ConeiicTBOBaThH
COXPAHEHUIO OKPYKAIOLIEH
Cpelbl, pecypcocOepekeHHIO,
3¢ (}HeKTUBHO JCHCTBOBATH B
Ype3BBIYANHBIX CUTYAIIHSX.
IIK 1.3. IToaroraBnuBath
peareHThl, MaTepuaibl U
pPacTBOPBI, HEOOXOAMMBIE JIIISI
aHanm3a.

[1K 1.4. PaboTats ¢
XUMHUYECKUMHU BEIIECTBAMH U
000pyTIOBaHUEM C
COOJTIOZICHUEM OTPACIIEBBIX
HOPM.

IIK 2.1 O6cmyxuBaTh 1
IKCIUTYyaTUPOBATH
nabopaTopHOe
obopyioBaHue,
UCIIBITATEILHOE
000py/TIOBaHUE U CPEJICTBA
M3MEPEHHs] XUMHUKO-
AHATUTUICCKIX
J1Ta00paTOPHUH.

JIP 04. ChopMHupOBaHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH 1 OOIIECTBEHHON
MPAKTHKU, OCHOBAaHHOTO Ha
Jasore KyiabTyp, a TaKKe
pasIUYHBIX (HOPM OOIIECTBEHHOTO
CO3HAaHUs, OCO3HAHUE CBOETO
MeCTa B MOJUKYJIbTYPHOM MHUDE;
JIP 09. ['oroBHOCTB u
CIIOCOOHOCTh K 00pa3oBaHUIO, B
TOM 4YHCJIe caMOOOpa30BaHMIO, HA
MPOTSKEHNHU BCE JKW3HU;
CO3HATENFHOE  OTHOILIEHHE K
HENPEepPHIBHOMY 00pa30BaHHIO KaK
YCIIOBUIO YCIEIIHOU
npodecCHOHATbHON "
00IIECTBEHHOH EATEIHHOCTH;

JIP  13. Oco3HaHHBIA  BBIOOD
Oymyiei npodeccun u
BO3MOXKHOCTEMH peanuzanuu
COOCTBEHHBIX YKU3HEHHBIX
TJIaHOB; OTHOIIIEHUE K
npodeccuoHaIbHOU
JESTEIbHOCTH KaK BO3MOXXHOCTH
y4acTusi B PCIICHUW JUYHBIX,
OOIIECTBEHHBIX,
rOCYJJapCTBEHHBIX,
00IIeHAIIMOHABHBIX MPOOIIEM;
JIP 14. ChopMupoBaHHOCTH
HKOJOTUYECKOTO MBIILICHUS,
MMOHUMAaHUS BIIUSHHSI COIIMATIBHO-
HKOHOMHUYECKHX MPOLIECCOB Ha
COCTOSIHME MPUPOTHON U
COLIMAJIBHON CPENbL;
pUOOpETEHHNE OIBITAa FKOJIOTO-
HaTPaBIEHHON JeSTENbHOCTH.

MP 01. YMeHHe caMOCTOSITETLHO
OTIPEAETISATh LENU NeSTEILHOCTH U
COCTaBJIATH IJIAHBI €SI TENLHOCTH,
CaMOCTOATENFHO  OCYIIECTBIIAT,

KOHTPOJIMPOBATH u
KOPPEKTUPOBAaTh  JIESATEIbHOCTD;
HCIOJIL30BaTh BCE BO3MOYKHBIE
pecypcehl IS TOCTHIKEHHUS
MOCTaBJICHHBIX neyen "
peanusanuu IUIAHOB
JIeSITeIIbHOCTH, BBIOMPATH
YCIICIIIHbIC cTpaTeruu B

Pa3IUYHBIX CUTYAIHSIX;
MP 02. YmeHue mNpoayKTUBHO
o0marbcss U B3aUMOJICHCTBOBATH

B npoiiecce COBMECTHOM
NEeSATCIILHOCTH, YVYHUTHIBATH
MO3UIUK  JIPYTHUX  yYYACTHHKOB
NEeSTENbHOCTH, 3¢ (heKTUBHO
paspenatb KOH(IUKTHL;

MP 04. ['otoBHOCTB u
CIIOCOOHOCTh K CaMOCTOSITEIIbHOM
MH(POPMALIMOHHO-
IMO3HABATCIIPHOM  ACATSIBbHOCTH,

BJIQJICHUE HaBBIKAMHU TIOJTYUYCHHS
HeoOxoqumoi uHpopMmamu U3
CJIOBapel pasHbIX TUIIOB, YMEHUE
OPUCHTHPOBATHCS B PA3IUIHBIX
HCTOYHHUKAX uHbOopMaIuHy,
KPUTHYECKH OLIEHMUBATH u
HHTEPIIPETHPOBATH HHPOPMAIIHIO,
MOJIy9aeMyi0 M3 Pa3IMIHBIX
HCTOYHHUKOB.
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HaumenoBanue OK, 11K
corjacio ®IroC CI10

HaumeHoBanue TMYHOCTHBIX
pesyabTaTos (JIP)
corjgacuo ®I'OC COO

HaumMmeHoBaHue
MeTanpeameTHbix (MP)
pe3yJabTaToB
coraacuo ®I'OC COO
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Ipuiaoxenue 3

IIpeemcTBeHHOCTH 00pa3oBaTe/ibHbIX pe3yabTaToB PI'OC COO (npeaMeTHBIX) ¢
oOpa3oBareabHbIMHU pedyabTaTamu ®I'OC CITIO
(mpodeccroHanbHO-OPUEHTUPOBAHHASL B3aUMOCBSI3b 00111€00pa30BaTEILHOTO
pelIMeTa CO CHEeIUaTbHOCTHIO. )

HaumenoBanmue HaumenoBanmue HaumenoBanue HaumenoBanmue
o01menpogeccuoHAIbHBIX Nnpo¢ecCHOHATBHBIX npeAMeTHBIX pa3aeyioB/TeM U
JMCLHUILIMH C moayaeid (MIK) c pe3yiabratoB @I'OC | padoueii nporpamme
o0pa3zoBaTeIbHBIMU o0pa3zoBaTeIbHBIMHU COO, nmeronux 10 NpeaMeTy
pe3yJibTaTaMHu, pe3yJibTaTaMHu, B3auMoOCBs3b ¢ OP
HMEIIUMHU B3aUMOCBS3b UMEIUMH ®I'ocC C1o
¢ npeamMeTHbiMu OP B3aMMOCBS3b €
npeaMeTHibiMu OP
OI1 02 Oprannyeckas IIM 01. Omnpeneaenne | [TP6 01 Pasnen 1. OcHoBBI
XUMHUA onTuMaJbHbIX cpeacTB | ChopMUpOBaHHOCTh | OPraHUYECKOW XUMHH

YMerTs:

- COCTaBJIATh U M300paxarhb
CTPYKTYpHBIE TIOJHBIE U
COKpalleHHble  (OPMYJIbI
OpPraHMYECKUX BEIECTB M
COCTMHCHU;

3HaTh:

-BIIMSIHUE CTPOCHHUS
MOJIEKYJl Ha XMMHUYECKHE
CBOMCTBA  OpPTraHUYECKUX
BELIECTB;

OI1 03 AHaauTHuyecKas
XHMMUS

3HaTh:

- 3aKOH JICHCTBHS Macc;

- TEOPHIO
BJIEKTPOIUTHYECKOMN
JHCCOIAIINH,

YmMeTh:

- moAOupaTh yCIOBUs
MIPOBEACHUS
Ka4eCTBEHHOr'0 aHaJIi3a B
COOTBETCTBHH C
YYBCTBUTEIHHOCTHIO U
CHEeIM(PUYHOCTHIO
AQHAIUTUYECKUX PEaKInii;

OI1 04 ®dusuueckas u
KOJLJIOWJIHASA XUMUSA
3HaTh:

H METOJA0B AaHAJH3a
NPUPOTHBIX u
NMPOMBbILLIEHHBIX
MaTepHaJioB

YMeTs:

-BBLITIOJIHATE
HEOOXOJUMBIC PacUeThI
TSt MIPUTOTOBJICHUS
peareHToB, MaTepuaIoB
¥ pacTBOPOB; MPOBOIHTH
MIPUTOTOBJICHUE
pacTBOpOB,

3HaTh:

-METOIbI pacuera
KOHIIEHTpalUU

BC€IIECTBA II0 JaHHBIM
aHaJIn3a,

1IM.02 IIpoBenenue
Ka4e€CTBCHHBIX Hu
KOJIMYeCTBEHHbIX
AaHAJIN30B NPHPOIHBIX
u NMPOMBbIILIIEHHbBIX
MaTepuaioB c
NpUMeHEeHHeM
XUMHUYECCKHUX )|

(pusuKO-XUMHYECKHX
MeTO/0B AHAJIU3A
3HaTh:

- MIpaBUJjIa SKCIUTyaTalluu
HOCY/IbI, 000PYyIOBaHUS,

MpeACTaBICHUH O
MECTe XUMUU B
COBPEMEHHOM
Hay4YHOU KapTHHE
MHpa; TIOHUMaHUE
pOJI XUMUU B
(dbopmMupoBaHUU
Kpyrosopa u
(GyHKITMOHATTEHOM
TPaMOTHOCTH
YeJoBeKa JJIs
pereHus
MPaKTUYECKUX 3a/1a4;
ITP6 02 Bnanenue
OCHOBOIIOJIAralo MM
1 XUMUYECKUMHU
MOHSATUSIMU,
TEOPUSIMH, 3aKOHAMH
u
3aKOHOMEPHOCTSIMU;
YBEPEHHOE
TOJTh30BaHNE
XUMHUYECKOU
TEPMHUHOJIOTUEN U
CHUMBOJIUKOM;

[1P6 03 Bnaneuune
OCHOBHBIMH
METOJaMH HaAyYHOTO
MO3HAHUS,
HCTIOTh3YEMBIMH B
XAMUHN: HaOIIOAEHHE,

-3aKOHOMCPHOCTH HCIIOJIB3yEMOTI'O JJIs | OIIMCAaHuEC,
MNPOTCKAHUA XUMHUUYCCKUX W | BBIIIOJIHCHUSA aHAIN3a, HU3MCPCHUC,
(1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX VMmeTs: OKCIICPUMCHT,
IIpOocCCOB; -BBITTOJIHATDH YMCHHC

Tema 1.2.
YrieBoaopoibl

Tema 1.3.
Kucnopoacoaep:xariue
OpraHuYecKue
COCTMHEHHUS

Tema 1.4.
A3oTcoaepkaime
OpraHuYecKue
COCTMHCHHS.
BricokoMonekysipHbie
COCTMHCHHS.

Pazgen 2.
Teopetnueckue
OCHOBBI XUMHH

Tema 2.3. XuMuueckne
peakiuu

Tema 2.4. JIlucnepcHsie
cucteMsbl. PacTBOpBI.
DIEeKTPOIIUTHYECKAS
JHACCOIAAIS

Tema 2.5.
OKHUCITUTEIBHO-
BOCCTaHOBHUTEJILHEIE
peakiuu
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VMmeTn:
pacu€Thl:
ra3oBBIX
KHHETHYECKUX
OIL.10 AmnajauTHYecKue
U3MepeHust

3HaTh:

-METOJIBI pacueta
KOHIICHTPAIIMU  BEIIECTBA
10 JaHHBIM aHaIu3a;

- KJIacCU(UKALIHIO
XUMHYECKUX BEIIECTB.

IIPOU3BOIUTE
napaMeTpoB
cMmecel,

XUMHYECKUN
9KCHEPUMEHT
COOJIIOICHUEM
0e30MmacHoil paboThI;

C

IIPaBUII

o0pabaThIBaTh,
OOBSICHATH
pe3yabTaThl
MIPOBEIEHHBIX
ONBITOB U Je/aTh
BBIBOJIBI; TOTOBHOCTD
U CTIIOCOOHOCTH
MIPUMEHSITh METOJIbI
MTO3HAHUS TIPU
pelieHnn
MPaKTUYECKUX 3a/1a4;
I1P6 04
CdopMHUpoBaHHOCTH
yMEHHUSI 1aBaTh
KOJIMYSCTBECHHBIE
OLICHKH U MPOBOJUTH
pacyeTsl 1o
XUMHYECKHM
bopmynam u
yYpaBHEHUSIM;

[1P6 05 Bnanenue
MpaBUJIaMU TEXHUKH
0€30MacHOCTH NPU
HCIIOJIb30BaHHH
XUMHYECKUX
BEIIIECTB;

I1P6 06
CdopmupoBaHHOCTH
COOCTBEHHOM
MTO3HUIUH T10
OTHOIIIEHUIO K
XUMHYECKOH
nuH(popMaluuy,
MOJIy4aeMOM U3
Pa3HBIX UCTOYHUKOB,;
[TPy 01
CdopMHUpoBaHHOCTH
CHCTEMbI 3HAHHH 00
OO0IINX XUMHUYECKUX
3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX;
[TPy 02
CdopMupoBaHHOCTH
YMEHHH HCCIe10BaTh
CBOICTBa
HEOPraHUYECKUX U
OpPTaHUYECKUX
BEIIECTB, OOBSICHITH
3aKOHOMEPHOCTH
MPOTEKaHUS
XUMHYECKUX
peaxkuui,
MIPOTHO3UPOBATH
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BO3MOYKHOCTb HX
OCYIIECTBICHHUS;
[TPy 03 Brnanenue
YMEHHSIMH BBIJIBUTAThH
TUIIOTE3bI HA OCHOBE
3HAaHHUH O COCTaBe,
CTPOEHHUHU BEIIEeCTBA U
OCHOBHBIX
XUMHMYECKHX 3aKOHAX,
MIPOBEPSATH UX
JKCTIIEPUMEHTAJILHO,
dbopMynupys 1enb
HCCIICOBAHYS;

[Py 04 Bnanenue
METOJaMU
CaMOCTOSITENILHOIO
TUTAHUPOBAHMSI U
MIPOBEICHUS
XUMHYECKUX
9KCIIEPUMEHTOB C
coOII0ICHUEM
npaBuI 6e30macHON
paboThI ¢
BEIIECTBAMU U
1a00paTOPHBIM
o0opyaoBaHUEM;
c(hOpMHUPOBAHHOCTH
YMEHHM OMUCaHMUS,
aHaJIM3a U OICHKHU
JIOCTOBEPHOCTH
MOJTYYEHHOTO
pe3ynbTarta;

[1Py 05
CdopmupoBaHHOCTH
yMEHUHI
MIPOTHO3UPOBATb,
aHATM3UPOBATh U
OLIEHUBATH C MO3UILIUI
9KOJIOTHYCCKOM
0€e30IacHOCTH
IOCJIEICTBUS
OBITOBOM U
MPOU3BOACTBEHHOMN
IEeITETLHOCTH
YeI0BeKa, CBA3aHHON
¢ mepepaboTKoi
BEIIECTB
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