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PACCMOTPEHO YTBEPXIAIO

MPEAMETHO-LIMKIIOBOM KOMUCCUEH 3amecTuTeNnb IUpEKTopa
0011e00pa3oBaTeIbHbIX AUCIUTIINH 10 y4eOHO-MEeTOIUYECKOM
IIporokon Ne pabote

oT«____ » 202 r. O.B. CrenanoBa
IIpencenarens npeAMETHO-IUKIOBOM « » 202 T
KOMHCCUHU H.B. Aammudepora

COT'JTACOBAHO

MPEIMETHO-LIMKIIOBON KOMHUCCHEH
ABTOMATUKH U SHEPIeTUKHU
[TpoTokon Ne

OT « » 202 1.
[Ipencenarens mpeaAMETHO-IIMKIOBOM
KOMHUCCHU C.B. Ilomenosa

Pabouas nporpamva obuieoOpa3oBaTesbHOH JMCHMIUIMHBI pa3pabotaHa Ha ocHoBe [lpukasa
Munnpocsewienust Poccun ot 24.08.2022 N 762 "O06 yrBepkacHun [lopsaka opraHusauun
OCyIIEeCTB/IEHHsST 00pa30BaTEIbHON JeATEIbHOCTH 110 00pa30BaTe/IbHBIM NPOrpaMMaM CpejiHero
npodeccuonanibHOro odpazoBanus" (3aperucTpupoBaHo B Muniocre Poccun 21.09.2022 N
70167)

Ilpukaza Munobpnayku Poccuu ot 17.05.2012 r. Ne 413 «O06 yrBepxaeHun QeaepajibHOro
rocy/apcTBeHHOr0 00pa30BaTeIbLHOIO CTaH/1apTa cpeHero obuiero odpazoBaHus»

[Ipuka3a Munuctepcta npocseuienus ot 12 asrycra 2022 I'. N 732 "O BHeceHMH H3MEHEHHiT B
(benepanbHelii  00pa3oBaTebHBIl TOCY1apCTBEHHBIH 00pa3oBaTe/IbHbIH CTAHAAPT CPEAHEro
o0uiero o0pazoBaHus», YTBEPA/ICHHbIH nprkazoM MunodpHayku Poccun ot 17 mast 2012 r. N
413"

Konuenuun npenogaBanusi o0ueoOpa3oBaTenbHbIX JUCHMILIHH C yY4eTOM MpodeccuoHaibHol
HAIPaBJICHHOCTH MPOrpaMM CpejiHero npopeccCHOHaIBHOro 00pa3oBaHus, pealn3yeMbIX Ha Oase
ocHOBHOro obuero obpazoBanusi (Y1B. PacnopsbkenneM MuHHcTepeTBa I[POCBELICHHS
Poccuiickoii ®enepauun ot 30 ampens 2021 r. No P-98 «O0 yrepxaenun KoHuemiuin
npenojaBaHus  o0meoOpa3oBaTeNbHbIX  JHCUMIUIMH € y4eToOM  Npo(decCHOHAIbHOI
HAIIPABJIEHHOCTH MPOTrPaMM CpeHEro npodecCHoHaNbHOro 00pa3oBaHus, pealn3yeMblX Ha Oaze
OCHOBHOTO 0011[ero 00pa3oBaHus»)

Metoauku npenoznaBaus 0011e00pa3oBaTeIbHON AUCHMIUIMHBL «XUMHs» (YTBEPKIACHO Ha
3acenanud CoBera NMO OLEHKE COJAEPkKaHMS M KayecTBa INPHMEPHBIX padOYUX MPOrpamm
00111e00pa30BaTeIbHOT0 H COLUHAIBHO-TYMaHUTAPHOTO UMKIOB CPEeIHEro npodhecCHOHAIBLHOIO
oopaszosanus ®UPIIO, [Tporokosn Ne 14 ot «30» HostOpst 2022 1.)

®I'OC CIIO no crienuansrHoctd 13.02.13 DkenyaTauust 1 00CIyKHBAHHE JTIEKTPHYECKOIO H
JICKTPOMEXaHHUeCKOoro 0dopy1oBanus (1o orpacism), yTB. [Ipukazom Munnpocseienns PO ot
27.10.2023 Ne 797.

[IpumepHoii  paloueii mporpamMmsl  0011€00pa3oBaTeNbHOM  AUCHMIIHHBL  «XHUMHA»  JUTs
npodeccHoHaNbHBIX 00pa3oBaTe/IbHbIX OpraHu3aiuii (0a3oBblii YpOBEHB).

Pa3pa6oruuk: I1[gxkuna JI.A., MacTep npou3BOJACTBEHHOT0 00y4eHUs
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1. MACIIOPT PABOYEM ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JUCHUIIVIMHBI

0/1.10 Xumus

1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI

Pabouass mporpamma o6GmieoOpazoBarensHoi aucuuiumabl OJ[.10 Xumwusi sBiIsIeTCS 4acThIO
OCHOBHOI 00pa30BaTeIbHON MTPOrPaMMBbI MOATOTOBKH 110 CHEIIMATLHOCTH

13.02.13 DOkcruryartanuss W OOCITY)KHMBAaHHE DJJIGKTPHYECKOTO U DJIEKTPOMEXAHUYECKOTO
obopyoBaHus (110 OTPACIISIM)

1.2. MecTo THCHUIUIMHBI B CTPYKTYpPe OCHOBHOIi 00pa3oBaTe/ibHOI MPOrpaMMBbl:
Oo6meobpazoBatenbias gucturummHa  OJ1.10 Xwumwust  siBisieTcss  00s13aTENIBHOM — 9acCThIO
0011e00pa3oBaTeIbHOTO UKJIA OCHOBHOM 00pa30BaTelbHOW MHpPOrpaMMbl B COOTBETCTBUH C
®I'OC CIIO mo mpodeccun mo cnemmanbHocTd 13.02.13 DOkcruryaranuss M 0OCITy)XKHUBaHHE
AIEKTPUYECKOTO U ANEKTPOMEXaHUYECKOro 000pyAoBaHUs (IO OTpacisiM) Ha 06a3e OCHOBHOTO
00m1ero 00pa3oBaHUs ¢ IOTyYEHUEM CPEAHETO 001Iero oopa3oBaHusl.

1.3. Heau u 3aga4m 001meo0pa3oBaTebLHONH JUCHUTLIHHBI

Peanm3amus mporpamMmel o0mieoopazoparensHoi auctutuimabl O/1.10 Xumus B cTpykType
OIIOII CIIO namnpaBieHa Ha TOCTUXKEHHUE L[EJTH T10:

— OCBOCHHMIO 0Opa3zoBatesbHbIX pe3yapTaTroB PI'OC COO: muunoctHbie (JIP),
mertanpeametnsie (MP), nmpenmertsie 6a3oBoro ypous (I1P6),

- NOJArOTOBKE OOYYalONIMXCS K OCBOCHHIO OOmMX H  NpodhecCHOHAIBHBIX
xomnetreHui (nanee — OK, I1K) B coorBerctBuu ¢ ®I'OC CIIO 15.01.31 MacTtep KOHTpOJIBbHO-
MU3MEPUTENBHBIX TPUOOPOB M aBTOMATHKHU.

B cootBerctBun ¢ ITOOIT COO conepkaHue mporpaMMbl HAaIIPaBJIEHO Ha JOCTHKEHHE
CIIEIYIOIINX 3a7a4:

- ajanTanus oOydaroluXcsi K YCJIOBHUAM JUHAMHYHO pa3BUBAIOIIETOCS MHPA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO TPaMOTHBIX PEIIEHUHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

- (dopmHpoBaHUe y 00yJaOLIMXCsl KIIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIIH),
UMEIOIMX YHUBEPCAIbHOE 3HAaYEHUE JUIsl Pa3IMYHbIX BUAOB JIEATEIBHOCTH: PEeLICHHUs MpobieMm,
MOUCKA, aHaimu3a W 00paboTku uHMOpMaIMK, HEOOXOIUMBIX JUIsi TMPUOOPETEHUS] OIBITA
JEATEIIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHWU XHMUH, a TaKXKe JUIsl OLEHKHU C
MO3UIMI IKOJOTUYECKOM 0€30ITaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

- pa3BUTHE I[I03HABATEIbHBIX HWHTEPECOB, HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yYaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NMPUOOPETaTh HOBBIE 3HAHUS IO
XUMHA B COOTBETCTBMM C JKM3HEHHBIMM NOTPEOHOCTSIMH, UCIIONb30BaTh COBPEMEHHBIE
uH(OPMAIIMOHHBIE TEXHOJOTMH JJs TOWCKa W aHalu3a Y4eOHON W Hay4YHO-MOMyJISIpHOMU
MHPOpMaIMU XUMUUYECKOT0 COJlep>KaHuS;

B mpomecce ocBoenuss obmeoOpazoBarensHo auctuiummabl - OJ[.10  Xumus y
oOyJaromuxcs 1eJeHalpaBlIeHHo (HOPMHUPYIOTCS YHUBEpCalbHbIE ydeOHble AeicTBUs (nanee —
YY), Bkmouas (HopMHpOBaHHE KOMIIETEHIIMH B 001acTu y4eOHO-HCCIEAOBATEIbCKOM H
MIPOEKTHON JESITEeTbHOCTH, KOTOpPhIE B CBOIO Ouepelb O0O0ECleyHBaIOT IPEEMCTBEHHOCTh
dbopmuposanus obmux komnereHuit ®I'OC CIIO.

®opmupoBanue YVY]| opueHTHpOBaHO Ha NPOPECCHOHATIBHOE CaMOOINpeaeIeHNe
oOydaromuxcsi, pa3BUTHE 0a30BbIX YIPABICHYECKUX yMEHUH 1O IUIAHUPOBAHHUIO U
POEKTHPOBAHUIO CBOETO MPO(PECCHOHATBHOTO Oy IyIIETO.



1.4. O0mas xapakTepucTuKa 001eo0pa3oBaTeIbHON Y4eOHOM TUCHUIINHBI

ObmeobpazoBarenbHas auctuminHa OJ1. 10 Xumus uzydaercs Ha 6a30BOM YpOBHE U UMEET
MEXIUCHUTUTHHAPHYIO CBSI3b c JTUCHUILTHHAMUI 0011e00pa3oBaTeIbHOrO u
obmenpodeccuonanpHoro  mukna:  OIJ[.03 ~ ®wusuka, OIL.02  MarepuanoBeneHue
MexaucrumHapasiMu - kKypcamu MJIK.03.01 TexHomnorust cOOpkH, pEeMOHTa, PETYIUPOBKHU
KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB U CUCTEM aBTOMATHKH.

B npodunbHy10 cOCTaBISIONIYIO MO AUCIUILUIMHE BXOIUT PO(eCcCHOHATbHO OPUEHTUPOBAHHOE
coziepykanre, HeoOxoauMoe it (POPMHUPOBAHMS y OOYYaIOIMXCS OOMMX M MPOGECCHOHATLHBIX
KOMIIETEHLIUH.

1.5. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI O0011e00Pa30BATEJbHON IMCUMILUIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
[TnarupyeMbie pe3ynbTaThl OCBOCHHS o0I1IeodpaszoBatenbrol aucuuiuinasl OJ1.10 Xumus B

coorBeTrcTBUU ¢ PI'OC COO

JIMYHOCTHBIE PeE3yJabTaThl

JP 1

OCO3HaHUE O0YYaAIOIIUMHCS POCCHUICKON TPakJIaHCKON HUIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEACIICHHUIO,

JP2

1[eJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIIEHUN JTMYHOCTH HA OCHOBE KIIFOUYEBBIX
[IEHHOCTEH M HCTOPUUYECKUX TPaAULIUK 6a30BOM HAYKU XUMUU;

JIP 3

TOTOBHOCTb M CIHOCOOHOCTH OOYYarOIIUXCsi PYKOBOJCTBOBATHCS B CBOEH JIEATEILHOCTH
IICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH IEIOCTHOW CHCTEME XUMHUYECKOTO
00pa3zoBaHus;

JIP 4

HaJIMYUC IIPAaBOCO3HAHUA 9KOJIOTHYECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh nein "
CTPOMTDH )KU3HCHHBIC IIJIAHHI,

Metan

e/IMETHbIE Pe3yJIbTAThI

MP1

OCBOGHHBIE OOYYAIOIIMMHUCS MEXKIPEAMETHbIE TOHSATHS M YHHUBEpCAlbHbIE Y4YeOHBIC
JercTBUsI (PETryJIsITUBHBIE, TO3HABATEIbHBIEC, KOMMYHHKATHBHBIC);

MP2

CHOCOOHOCTh MX MCIIOJIb30BaHMs B T0O3HABATEIbHON M COLIMAIBbHON MPaKTHKE, FTOTOBHOCTb
K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO U OCYLIECTBICHHUIO YYEOHOH JesATeIbHOCTH,
OpraHu3alMy y4yeOHOTrO COTPYJHHMYECTBA C IEJarori4ecKUMU pabOTHUKAMU H
CBEPCTHHKaMH, K Y4YaCTHIO B IIOCTPOGHHM HHAMBHAYyaJbHOH 00pa3oBaTelbHON
TPaeKTOPUHU;

MP3

OBJIQJICHHE HaBBIKAMH  Y4EOHO-UCCIEOBATEIBCKON, TMPOEKTHOW H  COIMAIBHOU
JeITeIIbHOCTH;

TpebdoB

AHUA K IPECJIMETHBIM pe3yJjibTaTaM 0CBOCHUSA 0a30BOro0 Kypca XuMHH

I1P61

c(OpMHPOBAHHOCTH MPEJCTABICHUN O XUMUYECKOM COCTABIISIONIECH €CTECTBEHHO-HAYYHOMH
KapTUHBI MUPA, POJIM XUMHUH B TO3HAHUHU SIBJICHUH MTPUPO/BI, B GOPMUPOBAHNUN MBIILIEHUS
U KYJbTYpPbI IUYHOCTH,

I1P62

BIIQJICHUE CHUCTEMOM XHWMHMYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATAOIINE
HNOHATUS (XUMHUYECKUI DJIEMEHT, aTOM, OJJIEKTPOHHas o000J0YKa aroMa, MOJIeKyJa,
BaJICHTHOCTh, JJIEKTPOOTPUILIATEIBHOCTh, XMMHYECKasi CBsI3b, CTPYKTypHas ¢opMmyia
(pa3BépHyTas U COKpaléHHast), MOJIb, MOJISIPHAsi Macca, MOJISIpHBIA 00BEM, YrIIepOaHbII
ckeneT, QyHKUHOHAJIbHASA TpyMa, paAuKal, U30MEpUs, U30MEPbl, TOMOJIOTUYECKUHN P,
TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOAEpPKAIUE COCAUHEHUSA, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHUS);

I1P63

c(OpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKT€pPHbIE MPU3HAKU MMOHATUHN, yCTAaHABIUBATD
UX B3aMMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOUIME IOHATHSA IPU ONHCAHMM COCTaBa,
CTPOEHHUSI U PEBPALICHUN OPraHUYECKUX COCIUHEHUN;




[1P64

c(OPMHPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYNT OpPraHUYeCKHUX
BEUICCTB M YPAaBHEHHHM XMMHMYECKHX PpEaKLIMH; HW3rOTABIMBATE MOJEIM MOJEKYII
OpraHMYEeCKUX BEUIECTB JUIS MIUIIOCTPAlMM HMX XUMHYECKOrO0 M IIPOCTPAHCTBEHHOI'O
CTPOCHHUS;

I1P65

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBAThH MPUHAIC)KHOCTh U3YUEHHBIX OPraHUYECKHIX
BEIIECTB 0 MX COCTaBy M CTPOCHUIO K OINpeAeTIEHHOMY Kiaccy/TpyIre COeIUuHEHUN
(YrneBomopobl, KHUCIOPOA- M a30TCOJEp)KAlUe COECIUHEHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS); TaBaTh UM Ha3BaHUs 10 cuctemaTuieckoit HomeHkiarype (IUPAC);

I1P66

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePU30BaTh HCTOUYHUKU YIIEBOJAOPOIHOTO CBHIPhS
(HedTh, MPUPOIHBIN Ta3, YToJib), CIIOCOOBI UX MEPEPabOTKH U MPAKTUUECKOE PUMECHECHHE
IPOJYKTOB NEPepabOTKH;

I1P67

c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJ[aX HAy4YHOTO
MO3HAHUSI, UCTIOIB3YEMbIX B XMMHUU MPU M3YYCHUH BEUIECTB U XUMHUYECKUX SIBICHUI
(HaOnrofieHne, M3MEpEeHHe, SKCIEPUMEHT, MOJACIUPOBAHUE), UCIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS I TPUHATHS PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHTYAITUSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,

I1P68

c(OpMUPOBAHHOCTh YMEHUN COOJIOJATh MpaBUiIa TOJIH30BaHUS XUMHYECKON MOCYI0H U
1abopaTopHbIM 000pPYJOBaHMEM, a Tak)Ke MpaBUia OOpalleHHs C BEHIeCTBAMHU B
COOTBETCTBUU C HHCTPYKIIMSIMHU I10 BBIITOJIHEHHUO J1a00PAaTOPHBIX XHMHUYECKUX OIBITOB;

I1P69

c(OPMHPOBAHHOCTh YMEHUN KPUTHYECKU aHAIU3UPOBATh XUMHUYECKYIO HH(OpMaIuio,
10JIy4yaeMyto U3 pa3Hbix ucrounukos (CMU, UntepHeT u np.);

I1P610

c(OPMHPOBAHHOCTh YMEHUH COONIIOJATh MpaBHia JKOJOTHYECKH IIeNeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOH AEATEILHOCTH B IENSIX COXPAHEHHS CBOETO 37J0POBbS U
OKPY’KaIOIIe MPUPOTHON CpeAbl; OCO3HaBaTh OIMACHOCTb BO3JICUCTBHUS Ha IKUBBIC
OpraHU3MBbI OIpeNeIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAasi cMbich nokasarens [T/IK,
MOSICHATh Ha TpHUMEpax CHocoObl yMEHBIIEHUS W MPEAOTBpAIlEHUS WX BPEAHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

1.6. Kosim4ecTBO 4acoB HA OCBOEHHE NMPOrPaMMbl Y4eOHOMH TUCHHMIIJIMHBI:

ayIUTOPHOM y4eOHOM HArpy3ku (BO B3aUMOJICMCTBUU C MPENoaaBaTesieM) 00y4Yaromerocs
70 JacoB, MPOMEKYTOYHOM aTTecTalluy — 2 Jaca.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM TUCIIUILINHBI

2.1 O0beM IUCHHUIIMHBI U BBl y4eOHOH padoThI

Bua yueOHoii padoThl Oovem | kypc
6 uacax | 1 cemecmp

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 70 70

AUCTUTLIHHBI

B T.Y.

OcHOBHOe coiep:KaHue 64 64

B T.4.

TEOpPETUYECKOe 00yIeHnE 46 46

nabopaTopHbIe 3aHATHS 18 18

IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME

(conepixaHue MPUKJIATHOTO MOTYJIs1) 6 6

TEeopeTu4ecKoe o0ydyeHue

IIpomexyTOUHASI ATTECTALMSA ) )

(muddepeHunpoBaHHBII 3a4eT)

Bcero 72 72




2.2. TemaTH4ecKHii IJIaH U coep:kanue yueoHoi qucuunmannbl OJ1.10 Xumus
Oo6o3nauenue: JI3 — maboparoproe 3anstue, KY — komOuaupoBannsbiii ypok, KP — konTponsHas padora

Kon

Ko Ko
3aHJ:[‘(:)l“I/Iﬂ Ha:r;:os Conep:xkaHue yueOHOr0 MaTepuaJia, 3§:§T oﬁpag():aTe 1 06}]’:;‘(’)';2“ oﬁpagoz:ga"[e Oobecneuenue
(obbem | pasienos u NPaKTHYEeCKUEe PAGOThI, CAMOCTOSITEIbHAS st HHOTO pesyabTaTa JBLHOTO cpecTBAMHU
paboTa o0y4aroImuxcs pesyibrara ®roc pesyerara o0y4enus
4acoB) TeM ®roc COo PIIB
(0] 1(0]
1 2 3 4 5 6 7 8
Pazgesn 1 OcHOBBI CTPOEHUS BelIeCTBA 10
1(2) Tema 1.1. Beenenne. OCHOBHBIC XUMHYECKHE MTOHITHS KY |JIP1,MP3, |OK 1 JIPTIB 14, |J[1]c.12-14
I1P61 18
2(2) Tema 1.2. CoBpeMeHHast MOJIeNTb CTPOSHHS aTOMa. Ky | JIP1,MP1,4 | OK 1,2 JIPTIB 1- | JI[1]c.15-19
DeKTpoHHAs KOH(pUTyparus I1P6 1,2 8, 26
3(2) Tema 1.3. Bupl XUMUYECKOM CBA3H M CIIOCOOBI €€ KY | JIP1, MP3, |OK1 JIPIIB 1- | JI[1]c.21-29
(dbopMupoBaHust I1P61 8, 26
4(2) Tema 1.4. OTKpbITHE TIEpHOANYECKOro 3aKoHa 1. Ky | JIP1,MP1,4 | OK 1 JIPTIB 1- | JI[1] c. 30-35
Memngeneesa, ero GopMyITUPOBKa I1P6 1,2 8, 26
5(2) Jlaboparophoe 3ausTre 1 «Peakiyn 3;1eMEeHTOBY JI3 | JIP1,MP1,4 | OK 1,2 JIPTIB 1- | JI[3]c.11-17

I1P6 1,2 I1K1.3 8, 26

Pasznen 2 Xumudeckne peakuumn

Tema 2. Tunbl XUMHUYECKUX peakuui 6
6(2) Tema 2.1. [TonsiTne. TUNIBI XUMHUYECKHUX PEAKIIUM. KY | JIP4, MP1, |OK 14 JIPTIB 1- | JI[1] c. 60-65
®DaKTOPHI, OT KOTOPBIX OHH 3aBUCST I1P61,4 8, 26
7(2) Tema 2.2. OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUI KY | JIP4, MP1, |OK 1,4 JIPTIB 1- | JI[1]c. 67-69
I1P61,4 8, 26
8(2) JlaboparopHoe 3aHsTHE 2 «PeaKiiuu OKUCICHHUS- JI3 | JIP4, MP1, |OK 14 JIPTIB 1- | JI[3]c. 25-28
BOCCTAHOBJICHU» I1P61.,4 8, 26
Tema 3. PacTBOpBI 4




9(2) Tema 3.1. [TonsTre o pactBopax. Teopus KY | JIP2,MP2, |OK 1,2 JIPIIB 1- | JI[1]c.72-74
AIEKTPOJUTUYECKON JUCconHanuu. Peakmm I1P62,3 8, 26
HOHHOr0 0OMeHa
10(2) JlaboparopHoe 3aHsTHe 3 «Peakiuu HOHHOTO JI3 | JIP2,MP1, |OK 1,4 JIPTIB 1- | JI[3] c. 44-48
oOmeHay I1P62,3 8, 26
Pa3nen 3 Kinaccsl HeOPpraHu4ecKuX coeIMHEeHU
Tema 4. Knaccupukanus HeopraHu4ecKux BellecTB 12
11(2) Tema 4.1. [Tpeamer HEOPraHMYECKOM XMMUHU KY | JIP2,MP1, |OK 1,2 JIPTIB 1- | JI[1]c. 75-80
I1P065,6 8, 26
12(2) Tema 4.2. Okcuapl 1 uX cBoicTBa. Kinaccudukamus Ky | JIP2, MP1, | OK 1,2 JIPTIB 1- | J[1]c.81-83
OKCHIIOB I1P65,6 8, 26
13(2) Tema 4.3. KucnoTs! u ux cBoiicta. Kitaccudukarust KY | JIP2,MP1, |OK 1,2 JIPTIB 1- | JI[1]c. 84-87
KHCJIOT [1P65,6 8, 26
14(2) Tema 4.4. OcHoBaHus 1 ux cBoicTBa. Knaccuduxanus Ky | JIP2, MP1, | OK 1,2 JIPTIB 1- | JI[1]c.88-90
OCHOBaHUI I1P65,6 8, 26
15(2) JlaGopaTopHoe 3ansTue 4 «B3aumoencTBre JI3 | JIP2, MP1, |OK 1,2, JIPTIB 1- | JI[3] c. 52-57
OCHOBaHMIA ¢ PACTBOPAMH COJIEH» [1P65,6 | TIK 1.3 8,26
16(2) Tema 4.5. Coun 1 ux cBoiicTBa. Kitaccudukarnms comneit KY | JIP2,MP1, |OK 1,2, JIPTIB 1- | JI[1]c.92-94
I1P65,6 8, 26
Tema 5. MeTa/uIbl 1 HEMETAJLIbI 6
17(2) Tema 5.1. Ob6mue ¢puznyecKkrue 1 XuMUYeCKrue CBOMCTBA KY | JIP3, MP2, |OK 1,4 JIPTIB 1- | JI[1] c. 100-104
METAJIOB I1P67,8 8, 26
18(2) JlaboparopHoe 3ausiTue 5 «M3y4yeHne cBONCTB JI3 | JIP3, MP2, | OK 1,2, JIPTIB 1- | JI[3] c. 63-68
METAJIJIOB) I1P67,8 K 1.3 8, 26
19(2) Tema 5.2. O6mre pu3nyecKre 1 XUMHUYECKHE CBONCTBA Ky | JIP3,MP2, |OK 1,4 JIPIIB 1- | JI[1]c.106-108
HEMETAJIJIOB I1P67,8 8, 26
Paznen 4 Oprannyeckue coeJUHEHUs
Tema 6. OcHOBHbIE NOHSITHS OPTAHMYECKON XUMHHU 8
20(2) Tema 6.1. IIpeamert opranndeckoit xumun. Teopust KY | JIP2, MP3, | OK 1,4 JIPTIB 1- | JI[2] c. 63-67




CTPOCHUSI OPraHNYECKUX coeqMHEeHu A.M. I1P67,8 8, 26
byrneposa
21(2) JlaboparopHoe 3austue 6 «M3roTopieHue J3 | JIP2, MP3, | OK 1,2, JIPTIB 1- | JI[3]c. 71-75
MOJIeJIe MOJIEKYJT —IIpeICTaBUTEINEH I1P67,8 K 1.3 8, 26
pa3IMYHBIX KJIACCOB OPraHUYEeCKHX
COEIMHEHUIN»
22(2) Tema 6.2. Knaccudukanus opraHHuecKux COSAMHEHHMA KY | JIP2,MP3, |OK 14 JIPTIB 1- | JI[2]c. 68-70
I1P67,8 8, 26
23(2) JIaboparopHoe 3ausatue 7 «OpraHudecKue J3 | JIP2, MP3, | OK 1,2, JIPTIB 1- | JI[3]c.83-89
COCAUHEHMS I1P67,8 K 1.3 8, 26
Tema 7. IIpeneibHbIe YIJIEBOAOPOAbI 6
24(2) Tema 7.1. AJKaHBI: TOMOJIOTHYECKHH Psifl, HOMCHKIIATYPa, KY | JIP4, MP2, |OK 1,4 JIPTIB 14, | JI[1]c. 126-128
CBOMCTBa I1P6 9 18
25(2) Tema 7.2. [{uknoankanel. CTpOCHHE, CBOMCTBA, KY | JIP4, MP2, |OK 14 JIPIIB 14, | J[1]c.130-133
pUMEHEHHE I1P6 9 18
26(2) Tema 7.3. BbrunciieHus Mo XuMUYECKUM YPAaBHEHUSIM C KY | JIP4, MP2, |OK 14 JIPIIB 14, | JI[1]c.134-137
y4acTHEM YIIIEBOJOPOIOB ITP6 9 18
Tema 8. IJTHJICHOBBIE U JHEHOBBIE YIJIEBOAOPO/bI 2
27(2) Tema 8.1. AJKeHBI. AJKaIUCHBI KY | JIP4, MP2, |OK 1,4 JIPIIB 14, | JI[1]c.139-142
I1P6 9 18
Tema 9. AleTnJieHOBBIE YIJIeBOAOPO/bI 4
28(2) Tema 9.1. Ankunsl. ['omonornyeckuii psg. Ctpoenue, Ky | JIP4, MP2, | OK 1,2 JIPIIB 14, | JI[1]c. 149-153
MOJTy4YEHHE, CBOMCTBA, MPUMEHEHUE I1P6 9 18
29(2) JIaboparopHoe 3ausiTue 8§ «CBoiicTBa J3 | JIP4, MP2, | OK 1,2, JIPIIB 14, | JI[3]c.92-97
YTJIEBOJIOPOIOBY I1P6 9 IIK 1.3 18
Tema 10. ApoMaTH4ecKHe yrieBol0poabl 2
30(2) Tema 10.1. | ['oMonoruueckuii psa apeHoB. XUMUUYECKHE KY | JIP1/4, OK 1,2 JIPIIB 14,
CBOMCTBA apEHOB MP3.TIP6 10 18
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Tema 11. IIpupoaHbie HCTOYHUKH YIJIEBOIOPOAOB 4
31(2) Tema 11.1. | IIpupoaHbie U OMYTHBIC HEPTIHBIC Ta35I. Ky | JIP1,4, OK 1,2 JIPIIB 14, | JI[1]c.159-163
Hedts. Kamennstit yronb MP3,1TIP6 10 18
32(2) Jlaboparopuoe 3ansarue 9 «HedpTb» JI3 | JIP1,4, OK 1,2, JIPTIB 14, | JI[3]c. 99-107
MP3,1TP6 10| TIK 1.3 18
Paspnen S IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHHE
Tema 12. XuMHAT B OBITY M  TNPOHU3BOACTBEHHOI 6 JIP1-4, OK 1,2,4,7 | JIPIIB 14, | JI[3]c. 201-207
JeITeJILHOCTH YeJI0BeKa MP1-3, I1IK3.1 18
ITP6 8, 10
33(2) Tema 12.1. | Poas xuMuu B 00eCIieYeHHH SKOJIOTHUECKOA, KY | JIP1-4, OK 1,2,4,7 | JIPTIB 1- | JI[3]c. 208-212
SHEPreTHYECKON U MUIIEBON OE30IIaCHOCTH MP1-3, [1K3.1 8, 26
I1P6 8, 10
34(2) Tema 12.2. | Xumust 1 3I0pOBBE: BIUSHHUC Pa3TMIHBIX KY | JIP1-4, OK 1,2,4,7 | JIPIIB 14, | J[3]c. 212-217
2JIEMEHTOB Ha JKM3HEIEATEIbHOCTh OpraHu3Ma MP1-3, [1K3.1 18
I1P6 8, 10
35(2) Tema 12.3. | HoBelilmne 1OCTUXKEHUS XUMUYECKOW HAYKHU U Ky | JIP1-4, OK 1,2,4,7 | JIPIIB 14, | JI[3]c. 222-233
XUMHUUYECKON TEXHOJIOTUU MP1-3, I1IK3.1 18
ITP6 8, 10
36(2) JuddepeHMpoBaHHbINH 3a4ET 2 JIP1-4, OK 1,2,4,7 | JIPTIB 14,
MP1-3, I1K3.1 18
ITP6 8, 10
Hroro 3a 1 cemectp 72
Bcero: 72
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3. YCJIOBUS PEAJIMZALIMU ITPOT'PAMMBI TIUCLHUTIIJINHBI
3.1. TpeboBaHMsA K MMHHMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecnedeHHI0

Jnis peanuzanuy mporpaMMmbl AUCHMIUIMHBL JOJDKHBI OBITH MPEIYCMOTPEHBI CIEAYIONINE
CrienMaibHbIe TOMEIICHUS: YIeOHbII KaOMHET XUMHUH W/WITK YIeOHOH XMMHYECKOH Tab0paTOpHH.

O6opynoBanue yueOHOro kaduHeTa (HarJs,iHble MOCOOHs1): HAOOPHI IMIAPOCTEP>KHEBBIX
MOJIeJIE MOJIEKYJ, MOJENIN KPUCTAIUIMYECKUX PELIETOK, KOJUIEKIMH IPOCTBIX M CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEpaioB, Tabiuia
Menpeneesa, yaeOHbie QribMbl, IU(PPOBBIE 00pa30BaTEILHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOHCTBAMHU BOCIIPOU3BEACHUS
3BYKa, IPUHTEP, MYIbTUMEINA-TIPOEKTOP C IKPAHOM, MYJIbTUMEINITHAS JOCKA, YKa3Ka-IIpe3eHTep
JUISL IPE3EHTALHM.

OobopynoBanue Jgadoparopuy U padoYux MecT Ja0OPATOPMHU: MEH3YPKH, MUIECTKHU-
KaIeJIbHUIIbl, TEPMOMETPHI, MUKPOCKOII, JIYIIbl, IPEAMETHBIE U IOKPOBHBIE CTEKIIA, IJIAHIIETHI
JUISL KamlellbHbIX peakiuii, QuibTpoBaidbHas Oymara, HIPOMBIBAJIKH, CTEKJISHHBIE MPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC TaJOYKH, IITATHUBBI JUIS
MPOOUPOK; MEPHBIE IUIMHAPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKH JECTUTENbHbIC [IHUINHAPUYECKUE
(50-100 mu1), cTynmku ¢ mecTUKOM, (GappopoBbIe YaIlKU, MHHIETHI, QUIBTPBI OyMaXKHbBIC, BaTa,
MapJisi, 4aCOBbIE CTEKJIA, JIEKTPOILIUTKHY, Ta00OPATOPHBIE IITATUBBI, CIUPTOBBIE TOPETKU, CIIUYKH,
npubop [ mojiydyeHus ra3oB (WM mpoOUpKa ¢ ra3o0TBOAHON TPYOKOH), nepikarenu ajs
MPOOUPOK, CKISTHKU JJIsi XpaHEHHs] peaKTUBOB, Pa3/laTOYHbIE JIOTKH; XUMUYecKHe crakaHbl (50,
100 u 200 wmu); mmarenu; MUHLETHI; TUTEIbHbIC LIUIMLbI; CEKYHAOMEpHI (TaliMephl), MEpHbIE
npobupku (Ha 10—20 mi1) 1 MepHBIe KOJIOBI (25, 50, 100 1 200 mut), BoasiHas 6aHs (MJIM TEPMOCTAT),
CTEKJISIHHbIE MaJIOUYKH; KOHWYecKue KousiObl g TuTpoBaHus (50 m 100 mu); mHAMKATOpHbBIE
MOJIOCKK 17l ompenenenuss pH u craHaapTHas HMHIUMKATOpHAs IIKalla; YHUBEPCAIbHbBIN
uHaukarop; nunetku Ha 1, 10, 50 mu (umu no3zaropsi Ha 1, 5 u 10 M), GropeTkH JIJ1s1 TATPOBAHUS,
MeauiHckue mmpuibl Ha 100—150 mut, maGopaTopHbIe W/WIIKM aHATMTUYECKUE BeChl, pH-MeTphi,
CYIIUIbHBIN MKad, U ap. 1abopaTopHOE 000pYAOBaHUE.

3.2. UuopMmannoHHOe o0ecniedyeHne pean3aliu MporpaMmmbl

OcHoBHas nuTEparypa:
1. Adunorenoa 1.B. Xumus ans HenpoQUIbHBIX HampaBiIeHUH: y4eOHUK M MPAKTUKYM IS
BY30B — 2-€ u3[1. ucnp. u gom. — M: FOpaiit, 2023. — 293 c.
2. T'abpuensn O. C. Xumus 1ig npod. U crell. eCTeCTBEHHO-HAYYHOro Npodmiis: y4eOHUK JUIs
CIIO. — 4-e uzn., crep. — M.: Axkanemus, 2018. — 400 c.
3. Tabpuensu O. C. Xumus 1u1g npod. u cuen. TexHuueckoro npodwmis: yueonuk ais CI1O. — 6-
e u3z., crep. — M.: Akagemus, 2017. — 272 c.

JlononHUTENBHAS IUTEPATYpA:
1. Xumusa. 3amayHuk: yueOHoOe mocodue ais cpenHero npodeccuonansHoro oopasosanus / 1O.
A. JleGenes [u ap.]; mox obmieit pegakuueit I'. H. ®daneeBa. — Mocksa: U3marensctBo FOpaiiT,
2020. — 238 c.

DNEKTPOHHBIE PECYPCHI:
1. https://74445s003.edusite.ru/ saeKTpOHHBIE PECYpPCHI TS TpEnoaBaTeac XUMHUN

3.3. MeToanyeckne peKOMEHIAIHHN M0 OPraHU3AIUN U3YYEeHHU S TUCIUIIIHHbI

B oeax peainu3alivi KOMIICTCHTHOCTHOI'O IOoJAXoJda IpH MPErnogaBaHUU AUCHHUITIIIMHBL
HCIIONIB3YIOTCSI COBPEMEHHBIE 00pa3oBaTebHBIE TEXHOJIOTHUU: MPOOJIEMHOE M Pa3HOYPOBHEBOE
oOydyeHue, oOyueHWe B  COTpyIHHMYecTBe (TpymmoBasi  pabota), HWHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIC TCXHOJIOTUH, TMPUMCHAIOTCA AKTUBHBIC W HWHTCPAKTUBHBIC (bOpMBI
MIPOBEJICHUS 3aHSATUM.
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Ilepen HavanoM M3ydeHUsI OCHOBHBIX Pa3ZeiIOB JUCLUILUIMHBI OPraHU3yeTCsl IOBTOPEHUE
OCHOBHOI'0O Kypca CpeIHEH IIKOJIBI U BXOAHOW KOHTPOJIb. I IPOBEACHUS TEKYILIEr0 KOHTPOJIA
3HAHUM NPOBOAATCS YCTHbIE (MHAMBHUIYAIbHbIM M (DPOHTANBHBIA) U IUCbMEHHBIE OIPOCHI
(TecTMpOBaHWE, HWHAMBHIyalbHas  CaMOCTOSATENIbHAs  paboTa, KOHTPOJbHas  paboTa),
IIPAKTUYECKUE 3aHSATHS 110 COOTBETCTBYIOLIUM TEMaM Pa3zciloB.

[IpomexyrouHas arrectauus oOOydaroOLUXCs [0 JUCLHUIUIMHE IpeaycMaTpUBacT
npoBezieHue TudGepeHIaIbHOro 3a4eTa B COOTBETCTBYIOIIEM CEMECTE.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KoHTponbs 1 oueHka pe3ylbTaToB 00IIe00pa30BaTEIbHON JUCIUIUIMHBI PACKPBIBAIOTCS
yepe3 JAMCLUUIUIMHAPHBIE pe3yJbTaThl, HaNpaBlieHHblE Ha (GOPMUPOBaHHE OOIIUX U
npodeCCHOHATBHBIX KOMIIETEHIIUH 10 pa3/ieiaM U TeMaM CO/Iep)KaHus y4eOHOro MaTepHara.

Oo0masi/npodeccuoHaATbHAS KOMIIETCHIIUA Pasznea Tun oueHoOYHbIX MEPONIPUATH I
OK 01. Beibuparts criocoOsbl pemienus 3anaq | Paszen 1-5 YcrHpiit onpoc
TecTupoBaHue

poecCuOHANBHOM NesTeNIbHOCTH

KonrponsHas padota
IMPUMCHHUTCIILHO K pa3JIMYHbIM KOHTCKCTaM

BrinonHenue 3amanuii
T depeHIIPOBaHHOTO 3a9éTa

OK 02 Hcmonp30BaTh COBPEMEHHBIE Paspen 1-5 YeTHbIit ompoc
CpEeJCTBA MOKCKA, aHAJIM3a U HHTEPIPETAIIH Tecruposamne

uH(popManuu, ¥ HHOOPMAITMOHHBIC Korrrpoxbitas pabora
pMmanuy, pMan BrlnosHeHue 3a1aHui

TEXHOJIOTUH IS BBITIOJIHEHUS 3a/1a4 b bepCHIMPOBAHHOTO 3auéTa
poeCCHOHAIBHON JIESTEIHHOCTH
OK 04. DddexTuBHO B3anmoaericTBoBaTh 1 | Paszen 2-5 YCTHEIH 0mpoc

TectupoBaHue

paboTarh B KOJUIEKTHUBE U KOMaH/Ie
KontponrHas pabora

BrimosiHeHue 3aganuii
T depeHIIPOBAHHOTO 3a9ETa

OK 07 CozeiicTBOBaThH COXPAHCHUIO Paznen 5 YcrHblit onpoc
OKpYKaloIIeH Cpeibl, pecypcocOepexeHuIO, Tecruposanue

HH,I[I/IBI/IZ[yaHbHaFI CaMOCTOATCIIbHAA pa60Ta
MMPUMCHATH 3HAHUA 00 U3MEHEHUN KiimMmara, KOHTpOJ'IBHaFI pa60Ta

INPUHLUIBI OEPEKIUBOTO MIPOU3BO/ICTBA, BhITIOHEHME 3a1aHHil

3¢ (PEeKTUBHO AEHCTBOBATH B UPE3BBHIYAITHBIX nuddepeHINPOBAHHOTO 3a4éTa
CUTYyaLUsIX

I1K 1.1. BBINONHATE ONEpanuu 1o Paznen 1-4 Beinonxenne 3ananni

TEXHUYECKOMY OOCITY’)KHBAaHUIO H PEMOHTY AuphepeHIHMpOBAHHOTO 3a4ET2

AIIEKTPUYECKOTO U IEKTPOMEXAHUIECKOTO
000pyTOBaHUSI.

K 3.1 IIpoBOANTH AMArHOCTUKY Paznen 5 TectupoBanue
TEXHUYECKOI'O COCTOSHMS DIIEKTPUUYECKOrO U Brinonrenue sanaHui )
3JIEKTPOMEXAHUYECKOTO 000PYI0BaHUS A pepenpoBanHoro saueTa
HHEPrOyCTAHOBOK.
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