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1. HACIIOPT PABOYEM MPOI'PAMMBI YYEBHOM JJUCLUMIIIAHBI
B1.07. XUMMS

1.1 Obs1acTh NPpUMeEHEeHHUs TPOrPAMMBI

PaGouass mporpamma y4uyeOHOW AUCHMIUTUHBI «XUMUS» SIBISIETCA YacTbIO MPOrPaMMBI
MOJATOTOBKU CIIEIMATUCTOB cpeAaHero 3BeHa B coorBerctBuu ¢ PI'OC cpemHero oobiiero
obpazoBanuss 1 ®I'OC mo cnemumanpHOocTH (cneruanbHOCcTAM) CIIO 26.02.06 DkcruryaTtarus
CYJIOBOT0 3JIEKTPOOOOPYAOBAHUS U CPEJCTB aBTOMATUKH.

1.2 Mecro AMCHUIUIMHBI B CTPYKType HNPOrpaMMbl NOATOTOBKH CIEIHAJHCTOB
CpeHero 3BeHa: JUCIUILUINHA BXOAMUT B OJIOK 10 001meo0pa3oBaTebHON MOATOTOBKE (06a30BbIe
JTACITUILINHE).

1.3 Heanm m 3axauyMm JUCHUIVIMHBI — TPe0OBaHHSI K pe3yJbTaTaM OCBOCHMA
AUCHUILIMHBI:

PaGouas mporpamma HanpaBjieHa Ha JOCTH)KEHHE CIIEIYIOIINX LeJIei:

¢ (popmupoBaHue y 00y4daromuxcsi yMEHUS OLIEHUBATh 3HAYMMOCTh XMMHUECKOTO 3HAHUS
JUISL KQKJIOTO YEJIOBEKa;

¢ (popmupoBaHue y 00y4arOmUXCs HEIOCTHOTO MPEICTABICHUS O MUPE U POJIH XUMUU B
CO3/7IaHUH COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
IIPOLIECCH  OKpYyXKarolen JNEUCTBUTEIBHOCTU: IPUPOJHOM, COLMAIbHOM, KYJIbTYpPHOH,
TEXHUUYECKOH Cpebl, UCTIONb3YS 7Sl 3TOT0 XUMUYECKUE 3HAHUS;

e pa3BUTHE y OOydYarOIIMUXCS YMEHUH pa3nuyaTh (aKThl W OLIEHKH, CPaBHHUBAThH
OLICHOYHbIE  BBIBOJbI, BHJIETh UX CBA3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C
OTIpEeICIEHHON CUCTEeMOM IIeHHOCTeH, (opMynupoBatb U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

e npuodpeTeHne OO0yYarOIMMUCS OIBbITa Pa3sHOOOPa3HON AEATENbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUs; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEpPCAIbHOE 3HAUYECHHE IS Pa3INYHBIX
BUJIOB JIESATEIBHOCTH (HAaBBIKOB pEIEHUs] MpoOjeM, MPUHATUS PELIeHUH, MOUCKa, aHalu3a U
00paboTku MH(OpPMAIK, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHU, COTPYTHHUUYECTBA,
0e301acHOro 0OpallleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM JKU3HN).

OcBoeHue coaepx aHusl y4eOHOW TUCHUIUIMHBI «XUMHUS» 00ecnedynBaeT JIOCTHKEHUE
CTYJEHTaMH CJIEAYIOLUUX pe3yJIbTaTOB:

JIMYHOCTHBIX

JI.1 4yBCTBO TOpAOCTH W YBaKEHUS K HCTOPUU M JIOCTHIKEHUSM OTE€UECTBEHHOM
XMUMHUYECKON HayKH; XMMUYECKH IPaMOTHOE MTOBeJIeHHE B MPO()EeCCHOHAIbHON JeSITeIbHOCTH U B
OBITY IpU OOpAIleHNH ¢ XMMUYECKUMU BEILECTBAMU, MaTepHUaIaMy U MPOLIECCAMU;

JI.2 TOTOBHOCTH K TPOJOJKEHHUIO OOpa3oBaHUS M TMOBBIIICHUIO KBAJU(HUKAIMU B
U30paHHON MPO(ECCHOHATBLHON NESTETbHOCTH M OOBbEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX
KOMIIETEHIIUI B JaHHOM HaIPaBJIEHUU;

JI.3 yMmeHHe WCIONb30BaTh JOCTHMIKEHHS COBPEMEHHOM XMMHUYECKOM HAayKH U
XUMHUYECKUX TEXHOJOTMM JJIs TOBBIIIEHUS] COOCTBEHHOI'O HHTEJUIEKTYaJIbHOTO DPAa3BUTHUS B
BbIOpaHHOU Mpo(decCHOHATBbHOM NesSTeIbHOCTH;



MeTanpeaMeTHBIX

M.]1 wucnonb3oBaHWE Pa3IUYHBIX BUAOB I03HABATEIBHOW NEATEIBHOCTH M OCHOBHBIX
MHTEJUICKTYaJIbHBIX OIepauil (IOCTaHOBKM MPOOJIEMHOT0 BOIpoca, (hopMyInpoBaHUs TUIIOTE3,
aHamM3a W CHHTE3a, CpaBHEHUs, OOOOIIEHWS, CHCTEMAaTHU3allid, BBIABICHHUS MPUYUHHO-
CIICZICTBEHHBIX CBsI3€H, IIOMCKAa aHAJOroB, (OPMYJIHMPOBAHUS BBIBOJOB) ISl PELICHUS
IIOCTaBJIICHHOW 3a/1a4M; IMPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (HAOIIOAEHUs, HAyYHOI'O
SKCHEPUMEHTAa) JUIsl M3Y4EHHUs Pa3JIMYHBIX CTOPOH XMMMUYECKHMX OOBEKTOB M IPOLECCOB C
KOTOPBIMH BO3HUKAET HEOOXOAUMOCTb CTAJIKUBATHCS B PO ECCHOHATIBHOM cdepe;

M.2 ucnosnb30BaHUE Pa3InYHbIX UCTOYHUKOB JJIS TOJIy4E€HUS] XUMHUYECKOH HHpopManuuy,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTb JJIs JOCTHXKEHHMS XOpOLIMX pe3yslbTaToB B
npodeccuoHaabHOM chepe;

IMpeameTHbIX

I1.1 chopmupoBaHHOCTH TPEICTABICHUNA O MECT€ XMMHH B COBPEMEHHOW HAy4dHOU
KapTHHE MHpa; NOHUMAaHHUE POJIM XUMHUU B (DOPMHUPOBAHMU KpPYro3opa M (yHKIMOHAJIBHON
IPaMOTHOCTH Y€JIOBEKaA JJISl PELIEHUS IPAKTUYECKUX 3a/1ay;

1.2 BnaneHne OCHOBOIIOJIAraOIIMMHY XMMUYECKUMH NOHATUAMH, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BaHNE XUMUYECKOU TEPMUHOJIOTUEN U CUMBOJIMKON;

[1.3 BnasgeHHe OCHOBHBIMHM METOJAMU HAYYHOI'O MO3HAHMS, UCHOJIb3YEMBIMU B XHUMHUHU:
HaOJIOICHNEM, ONTMCAaHWEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEeHHE 00padaThiBaTh, OOBSICHSITDH
pe3yNnbTaThl IPOBEJACHHBIX OIBITOB M JENAaTh BHIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH IPUMEHSTH
METO/Ibl TI03HAHUS IPU PELICHUH NPAKTUYECKUX 33]1a4;

I1.4 chopMupoBaHHOCTH yMEHHUS JaBaTh KOJMYECTBEHHBIE OLCHKHM U IPOU3BOAUTH
pacyeTbl IO XUMHYECKMM (opMylaM U YpaBHEHHUSM; BIAJCHHE NPAaBUIAMU TEXHHUKH
0€30I1aCHOCTH IIPU UCIIOJIb30BAHUM XMMHUYECKUX BEILECTB;

I.5 chopMupoBaHHOCTb COOCTBEHHOM MO3MIMU 110 OTHOUIEHHIO K XHMHYECKOM
uHpOpMaLKK, TT0JIy4aeMON U3 pa3HbIX HCTOYHUKOB.

B pesynbrare ocBoeHMs] y4eOHON AMCUMIIIMHBI OOydaroliuecs IOJKHBI MPHOOpecTH
oOure komnereHuu B koaax tpedosannit @I'OC CITO OK 1-11.

1.4. KoinuecTBO 4acoB Ha OCBOEHHE MPOTrPaMMBbl JMCHHUIIJIMHbI:

Ounasn popma 0dyuenus

MaKCUMaJIbHOU yueOHOM Harpy3ku oOyuatorierocs 80 yacos, B TOM yuce:
— 00s13aTeNbHOM ayAUTOPHON yueOHON Harpy3ku oOyuatomierocsi 76 4acos;
— CaMOCTOSITEIbHOM paboThl 00yUaromerocs 4 yaca.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIMHBI

2.1. O0beM y4eOHOM NMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yuedHoii paboThl

O0beM yacoB

MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 80
Oos3aTesIbHAsI AyAUTOPHAsA YueOHasi Harpy3Ka (Bcero) 76
B TOM YHCJIE:

JICKIIMH 36
71a00paTOPHBIE 3aHATHS 20

MPAKTUYECKHUE 3aAHATUS 20

KOHTPOJIbHBIE pabOTHI

KypcoBasi paboTa (IpoeKT)
CamocrosiTesibHasi padoTa o0yuyawuierocs (Bcero) 4
B TOM YHCJIE:

WHJIMBUTYJIbHBIM MIPOEKT

M3Yy4YEHHUE JUTEPATYPHI MO 33JaHHBIM TeMam 4

Ilpomesicymounas ammecmayus 8 popme ougpepeHyuposanno2o 3auema 80 8MopoM cemecmpe




2.2. TemaTnyecKMil IJIAH U COJAEPKAHNE YUeOHON TUCUMIIIMHBI XUMMS

HaumenoBanue Conep:xanue yueOHOro MaTepuaJa, JabopaTopHble U NpaKTHYeCKHe PadoThl, Oo6bem Pe3yabTaThl 0CBOEHHUS YpoBenn
pa3aeoB U TeM caMocTosiTe1bHasi padoTa o0y4yaromuxcs, KypcoBasi padora (IpoeKT) (ecau 4acoB , = . OCBOCHHS
npedycmMomperul) § ° g E 5 °
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BBeaenue Beeagenne. Hayunble MeTOIbl MO3HAaHMS BELIECTB W XUMHUYECKUX sABIEHUH. Poib 1 JI.1-3 M.1 11.1,2.6 1
SKCIIEPUMEHTa M TEOPHH B XMMHUHU. MOIENupoBaHHE XHMHYECKHX IMPOIECCOB. 3HAUCHUE
xumud 1ipu ocBoeHnu npodeccuit CIIO u crnenmansHOcTed CIIO TexHHYECKOTro Mpoguiis
npodeccroHaIFHOTO 00pa3oBaHusl.
JlabopaTopHbie pabOThI
[IpakTHueckue 3aHITHs
KoHTposbHbIE pabOTHI
CamocrosiTesnibHas paboTa 00y4aroIuxcst
Pazgen 1. Odmas un 47
HeOpraHuvecKas
XUMHUSA
Tema 1.1 OcHoBuble | Coaepxanue yueOHOro Marepuana 1 JI.1-3 M.1-2 I1.1-2 1
MOHSITUSI U 3aKOHBI I1.6
XHMHH 1 | OcHoBHble nousiTust XumuM. BemectBo. AToM. Monekyna. XUMUYECKUI 3JIEMEHT.
Annotponus. Ilpoctele u cnoxHble BemecTBa. KaduecTBEHHBIH M KOJIMYECTBEHHBIN
COCTaB BEMIECTB. XWMHUYeCKHe 3HAaKH H (Qopmynsl. OTHOCHUTEIHHBIC aTOMHAs H
MoJIeKyJIsipHas Macchl. KonnuecTBo BemecTsa.
OcHoBHbIE 3aKOHbI XMUMHHM. CTexHOMETpHUs. 3aKOH COXPAHEHHS MAacChl BEIIECTB.
3aKoH MOCTOSTHCTBA COCTaBa BEIECTB MOJIEKYJSIPHOW CTPYKTYphl. 3aKOH ABOTaipo H
CIIEJICTBHS UX HETO.
JlabopatopHblie pabOThI
IIpakTuueckue 3aHsTHA 4 I1.4 2
1,2. PacueTHple 3a7aun Ha HAXOXJIEHUE OTHOCUTEIBHOH MOJEKYJISAPHOM MAacChl,
oTIpeieIecHHe MAacCOBOM JIOH XMMHUYECKHX JIEMEHTOB B CJIOKHOM BEIIECTBE.
KonTponbsHbie paboTh
CamocrosiTenbHas padoTa 00yJaromuxcs 1 1
Pewenue pacuetHbix 3aa4 1o TeMe « OCHOBHBIE MOHSTHUS M 3aKOHBI XUMUM)
Tema 1.2 ConiepkaHne yueOHOro Marepuaa 4 JI.1-3 M.1-2 I1.1-2 1
Iepuoanueckuii 1 Hepuonnuecknii 3axkon .M. MenngeaeeBa. Otkpoitue .M. MenaeneeBsiMm 2 I1.6
3aKOH U [epnoanueckoro 3akoHa. [lepronuueckuii 3akoH B popmysuposke J[. M. Menneneesa.
Hepuoanueckas Ilepnonndeckas TabnuIla XUMHYECKUX DJIEMEHTOB - Tpadudeckoe 0ToOpakeHne
cucrema nepuoaudeckoro 3akoHa. CTpyKTypa MEepHOANYECKON TaONHIBL: TepHOAbl (Maible H
XHUMHUYECKUX Oonpive), rpynnsl (TTIaBHAs U I000YHAs).




ayemenToB ..
MenpeneeBa H
CTPOEeHHNE aTOMa

2 Ctpoenne atoma u nepuoanveckuii 3akon .M. MengeneeBa. ATOM - CIIOXHas
yacTuua. Sapo (IpOTOHBI U HEUTPOHBI) M DIIEKTPOHHAs 0Oosouka. Vzoromnsl. CtpoeHne
9JIEKTPOHHBIX 000JI04EK aTOMOB 3JIEMEHTOB MaJbIX Iepro0B. OCOOEHHOCTH CTPOCHHS
JJIEKTPOHHBIX O000JIOYEK aTOMOB JJIEMEHTOB OONBIINX TEpUOJOB (TIEPEXOIHBIX
anemeHToB). [lonartue 00 opOutamsx. s-, p- u d-opOuTanu. ONEKTPOHHBIE
KOH(UTypannuy aTOMOB XUMHYIECKUX 3JIEMEHTOB.

Cospemennas ¢popmyirpoka [lepronudeckoro 3akoHa. 3HadeHue [leproandaeckoro
3akoHa u [lepuoanueckoit cucteMbl XuMuieckux ieMenToB .M. MenneneeBa i
pa3BUTHSI HAYKH M TIOHUMAHUS] XUMUYECKOH KapTUHBI MUpA.

JlaboparopHbie pabOThI

IIpakTuueckue 3aHATUSL
3. MoaenupoBanue u moctpoeHue [leproaudaeckor TabIUIBI XUMHIECKHX 3JICMEHTOB

I1.4

KoHTpoapHBIE pabOThI

CamocrosTenpHas paboTa 00ydJaromuxcs
W3yuenne nurepaTypsl mo TtemMe «CTpoeHne aromMa u mnepuoaudeckuil 3axkon JI.U.
MenaeneesBa»

Tema 1.3 Ctpoenue
BelllecTBa

Cojepxanne yueGHOTO MaTepUaa

[o))

JL1-3

1 Honnasi xumudeckas cBa3b. KaTHoHbI, UX 00pa3oBaHHME U3 aTOMOB B pe3yJbTaTe
nporecca OKHCIEHHS. AHHOHBI, UX 00pa3oBaHME U3 aTOMOB B pe3yibTaTe Ipolecca
BoccTaHoBieHus. MonHas CBA3b, KaK CBA3b MCXKIAY KaTMOHAMH W aHWMOHaMH 3a CUCT
ANIEKTPOCTATHYECKOTr0 TpUTsDKeHHs. Kiaccudukaiys HOHOB: IO COCTaBy, 3HaKy
3apsia, HaIWYMI0 THAPATHOW 000504YKH. VIOHHBIE KPHUCTAIMYECKHUE PELICTKH.
CBO¥iCTBa BEIIECTB C HOHHBIM THIIOM KPHUCTAIIIMIECKON PEIICTKH.

KoBajieHTHasi XuMu4eckasi cBsf3b. MexaHn3M o00pa3oBaHHS KOBAJICHTHOH CBS3H
(oOMeHHBIF ¥ JIOHOPHO-AaKIENTOPHBIN). JIEKTPOOTPHLATEIbHOCTh. KoBaJeHTHBIE
MOJSIPHAst W HeToJsipHast CBsI3W. KpaTHOCTh KOBAJICHTHON CBS3U. MOJEKYISpHBIE W
aTOMHBIE KpHCTaJIMYeckue pemerkd. CBOHCTBAa BEHIECTB C MOJEKYJSIPHBIMH M1
ATOMHBIMHU KPHCTAJUIMYECKUMH PEIIETKAMH.

Merannuyeckass  cBsi3b.  Merajuinyeckass ~ KpUCTaJLIM4ecKas — peuieTka U
MeTaJllIndecKasi XUMUUIecKas cBs3b. PU3nUecKue CBOMCTBA METAJIJIOB.

ArperaTHble COCTOSIHUSI BelleCTB M BOJOPOAHasl CBs3b. TBepmoe, XKHUIKOE U
razoo0pa3Hoe COCTOSHMs BellecTB. llepexon BelecTBa M3 OJHOTO arperaTHOro
COCTOsIHUS B Jpyroe. BoiopoaHas cBsi3b.

I1.1-2
I1.6

2 Yucrple BemecrBa M cMmecd. Ilonartue o cmecu BemecTB. ['OMOreHHbIE U
rereporeHHsle cMecu. CocTaB cMeceil: oObeMHass M MaccoBasl O KOMIIOHCHTOB
CMECH, MaccoBas A0Jsl MpUMeceil.

JlabopaTopHble paboThI

1. HucmepcHsie cuctembl. IloHATHe o0 amcnepcHoW cucrteme. JlucmepcHas ¢asza u
qucriepcuonHas cpena. Knmaccupukanust JUCHEpCHBIX cUCTeM. [IOHATHE O KOJUIOMIHBIX
CUCTEeMaXx.

JucnepcHble cMCTEMBbI

[IpuroroBneHue cycreH3un KapOOHATa KAJIBIUS B BOJIC.

[Tosryuenne 3MyIbCHH MOTOPHOTO Maciia.

I1.3
I.5




(O3HAKOMJICHHE CO CBOMCTBAMM JAUCIICPCHBIX CUCTEM.

HpaKTqucxne 3aHATHA

KoHTposibHbIE paboTEI

CamocrositesnibHas paboTa 00y4aromuxcst

Tema 1.4 Bona. Conepxanue yueOHOro MaTepuaa 1 JI.1-3 M.1-2 I1.1-2
PacrBopri. 1 Bopa. PacrBopsl. PacrBopenue. Bojga xak pactBopurenb. PacTBOpUMOCTD BEILECTB. 1 I1.4
JIEKTPOIUTHYECKAs HacelmeHHble,  HEHACHIIICHHBIE,  NEPECHIIEHHBIE  PacTBOPBl.  3aBUCHMOCTH IL.6
AMCCOTHAAS PacTBOPUMOCTH Ta30B, )KUAKOCTEH M TBEPABIX BEUIECTB OT PA3INIHBIX (DAKTOPOB.
MaccoBast 101151 paCTBOPEHHOTO BEIIECTBA.
DJ1eKTPOJIMTHYECKAs Aucconranms. ONeKTPOIUTHI u HEDIIEKTPOJIUTHI.
ONeKTponuTHIeCcKass AnUCcOnManysi. MeXaHU3MBl NIEKTPOIUTHUECKON IHCCOIHAIIN
JUIA BEIIECTB C PAa3IUYHBIMU THUIIAMH XHMHYECKOM CBs3H. ['mapaTMpoBaHHBIE H
HeruApaTUpoBaHHbIC HOHBI. CTENeHb 3JEKTPOIUTHYECKON mucconuanuy. CUIbHBIE U
cnabble  37eKTposuThl. OCHOBHBIE TOJOXKEHHS TEOPHUH  DJICKTPOJIMTHYECKOU
Jucconmanui. KncnoTel, OCHOBaHMS M COJIM KaK 3JICKTPOJIUTHI.
JlabopaTopHbie pabOThI
IIpakTuueckue 3aHATUSL 4 I1.3-5
4. IIpuroToByieHUE PacTBOPA 3aJaHHOW KOHLIEHTPALUH. 2
5. Pemenue 3a1a4 Ha MacCOBYIO JIOJNIO PACTBOPEHHOIO BEILECTBA. 2
KonTtponbHbie paboThl
CamocrosTensHas paboTa 00yJaromuxcst
Tema 1.5 ConepxaHue yueOHOro MaTepraa 2 JIL.1-3 M.1-2 I1.1-2
Knaccnduranus 1 Kuciaorel m ux cBoiicTBa. KHCIOTBI Kak 3JEKTPOIUTHI, WX KIACCU(PHUKAINSA IO 1 IL4
HEOpraHMECKIX pa3sNUYHBIM MpH3HAKaM. XHMHUYECKHE CBOHCTBA KHCIOT B CBETe TEOPHH IL6
coe}iﬂﬂen““ Hux JNEKTPOJIUTUYECKOU
cBoMCTBA nucconuanui. OcoO0eHHOCTH B3aMMOJIEHCTBUS KOHIIEHTPUPOBAHHOM CEpHOU M a30THON
KHCIOT ¢ MeTayuiaMu. OCHOBHBIE CTIOCOOBI MOJTy4EHHSI KUCIOTHI.
OcHoBanust M uX cBoiicTBa. OCHOBaHMS Kak 3JIEKTPOJUTHI, X KIACCUPHKALMS MO
pasnMYHBIM Npu3HaKaM. XHMHYECKHE CBOMCTBA OCHOBAaHMHA B CBETE€ TEOPHUH
JNEKTPOIUTHYECKON Auccounanyy. Pa3noskeHne HepacTBOPUMBIX B BOJE OCHOBAaHHUIL.
OCHOBHBIE CITOCOOBI MOJTYYEHHUsI OCHOBAaHHH.
Coumn 1 ux cpoiicrBa. Conu kak 31eKTposnuTsl. Conu CpeHue, KUCIble U OCHOBHEIE.
XUMHUECKUE CBOWCTBA COJIE B CBETE€ TEOPUM DIIEKTPOJUTHUYECKOW ITUCCOLMALUU.
Cr1ocoOFbI TTOTyYeHHS COTICH.
T'upposnus coneit.
2 Oxcuabpl u ux cBoiicrBa. ConeoOpa3ymomue W HecoJeoOpasyIonye OKCHIBI. 1
OcHOBHBIE, aM()OTEpPHBIE W KUCJIOTHBIE OKCHJBL. 3aBUCHMOCTH XapakTepa OKCHAA OT
CTETIEHN OKWCJICHHS 0Opa3yomero ero meramia. XHMHYECKHE CBOWCTBA OKCHIOB.
ITonydyeHue OKCUIOB.
JlaGoparopubie paboThI 6 I1.3
I.5




2. Kucj1oTnl 1 X CBOCTBa

HcnbiTanue pacTBOPOB KUCIOT UHIUKATOPAMHU.
BzaumMopelicTBrEe METaJII0B ¢ KUCIOTAMH.
BzauMopeiicTBHE KHCIIOT ¢ OKCHUJaMH METAJIJIOB.
BzaumMopeiicTBHE KHCIIOT ¢ OCHOBAaHHUSIMHU.
BsaumoeiicTBre KUCIOT ¢ COJISIMU.

3. OcHoBaHus.

HcnpiTanne pacTBOPOB LIENOUENH HHANKATOPaMHU.
BsaumoeiicTBue mieouen ¢ CONsIMU.
PaznoxeHrne HepacTBOPUMBIX OCHOBAaHUM.

4. Conn.

BsaumogeiicTBue cojieii ¢ MeTaIaMU.
BzaumopelicTBue coneil Apyr ¢ Ipyrom.
T'upposnus coliell pa3iMyHOrO TUMA.

[IpakTrueckue 3aHATUSL

KoHTposbHbIE pabOTHI

CamocrosiTesnibHas paboTa 00y4aroIuxcst

Tema 1.6 ConepxaHue yueOHOro MaTepuaa JIL.1-3 M.1-2 I1.1-2
Xumuyeckne 1 | Kmaccupukanusa XUMHYECKMX peaknmii. Peakiiuu COCOUHCHUS, pPAa3IOKCHHUS, 114
peakuuu 3amenieHus1, oomMeHa. Karanurudeckue peakuun. O6paTiuMbie 1 HEOOPATUMBIC PEAKI[HH. IL.6
I'oMoreHHple U TETEpOTeHHbIE peakIMU. OK30TCPMHUECKHE M SHAOTEPMHUYECKHE
peakuuu. TerioBoii addexT XuMuueckux peakuuid. TepMOXHUMUUECKHE YpaBHEHUSI.
Ckopoctb xumMHYeckux peakumii. [loHATHE O CKOPOCTHM XUMHYECKHX pPEaKLIMH.
3aBUCHMOCTh CKOPOCTH XHMHYECKHX PEakIHi OT pa3IuduHBIX (PaKTOpPOB: MPHUPOIBI
pearupyrommx — BEmIeCTB, WX  KOHLEHTPAIMM, TEMIEpaTypbl, IOBEPXHOCTH
COIPUKOCHOBEHHS M UCIIOJIb30BAHNS KaTAIN3aTOPOB.
Oo6patuMocTh XuUMHYecKHX peakmuil. OOpaTumble W HEOOpaTHMBIC pPEaKIUu.
XUMHUYECKOe paBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.
2 | OKHCINTEJIbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. CteneHp okucieHus. OKUCIUTeNb U
BOCCTaHOBJICHHE. BOCCTaHOBUTENs M OKHCIEHHE. MeTos 3JeKTPOHHOTo OayiaHca JUIs
COCTaBJICHUS] YPAaBHEHHUH OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHH.
JlabopaTopHbie pabOThI 1.3
I1.5
5. XuMHUYeCKHEe peakuuu
Peakius 3amMenieHUs MeIU JKEIe30M B paCTBOPE MEIHOI0 KyIopoca.
Peaknnu, naymue ¢ 00pa3oBaHHEM 0CajIKa, ra3a WM BOJBL.
6. CkopocTh XUMHYECKUX PeaKIuii. I1.3-5

3aBHCHUMOCTH CKOPOCTH B3aUMOJICHCTBHUS COITHOM KHCIOTHI C METaJUIAMH OT UX IIPUPOIBI.
3aBUCUMOCTb CKOPOCTH B3aUMOJIEICTBUS IIUHKA C COJITHOM KUCIIOTOM OT €€ KOHLEHTPALHU.
3aBUCHMOCTH CKOPOCTH B3auMoiericTBus okcuna Mmean(1l) ¢ ceproit kueaoToit ot
TeMIIepaTyphl.

HpaKTI/I‘ICCKI/IC 3aHATHA
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KonTposibHbIE paboTHI

CamocrostenbHas paboTa 00yJaromuxcs

Tema 1.7 MeTaiabl ConepxaHue yaeOHOro MaTepuaa 1 JI.1-3 M.1-2 I1.1-2
U HeMeTAaJLJIbI 1 | Meramabl. OCOOEHHOCTH CTPOSHHS aTOMOB H KpHCTAIDIOB. DHU3MUECKHEe CBOWCTBA 1 I1.4
MeTauioB. Kiaccumdukanus MeTaJuloB MO pPa3iMdHBIM TPH3HAKAM. XHUMHYECKHE I1.6
CBOWMCTBA  METAJUIOB.  ODJIEKTPOXUMHYCCKHH  psI  HAampsDKEHHH ~ METaJuIoB.
Merannorepmusl.
O6mmue crocoObl nomyueHust MetaiuioB. [lonsitue o Meramtypruu. [Tupomerammyprus,
THUIPOMETALUTYpPIUs U 31eKTpoMeTauryprus. CIulaBbl YepHBIE U L[BETHBIE.
Hemeranabl. OcoOeHHOCTH CTpoeHHs aToMoB. HeMeTayisl - NpOCThIE BEIECTBA.
3aBUCUMOCTh CBONCTB TaJOr€HOB OT HUX MoJokeHHMs B Ilepuomudeckoil cucreme.
OxucnuTenpHble ¥ BOCCTAHOBHUTENIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT HX
TIOJIO’KCHHUS B PSILY 3IEKTPOOTPUIIATETHHOCTH.
JlabopatopHbie pabOThI 1
7. UyryH u cTajb. 1 1.3
3akanka 1 OTIIyCK CTaJH. IS
O3HaKOMJICHHE CO CTPYKTYPaMH CEpOro 1 OEoro 4yryHa.
PacmiosHaBaHue pyn JKernesa.
IIpakTuueckue 3aHATHU 5
6. Pelienne skcnepuMeHTAIbHBIX 33a4. 3
7. [lonmy4enne, coOupaHue U paclio3HaBaHHE T'a30B. 2
KoHTposbHBIE pabOTEHI
CamocrositesnbHas paboTa 00y4aroIuxcst
Paznen 2. 32
Opranuyeckasi
XUMHUS
Tema 2.1 OcHoBuble | CopepikaHue yueOHOTO MaTepuaa 3 JI.1-3 M.1-2 I1.1-2
MOHATHSHA 1 | IIpeamer opranuyveckoii xumuM. lIpupojaHble, HUCKYCCTBEHHBIE M CHHTETHYECKHE 2 I1.4
opraHuveckoii opranudeckre BemecTBa. CpaBHEHHE OPraHMYECKHX BEIIECTB C HEOPTaHUYECKUMH. I1.6
XHMMHUHU U Teopusi BanentHocTs. XUMHUECKOE CTPOCHUE KaK MOPSIOK COCTUHEHNS aTOMOB B MOJIEKYJIBI I10
CTPOeHHUs BAJICHTHOCTH.
OpPraHu4ecKux Teopusi cTpoeHusi opranumvyeckux coeguHeHuii A.M. BytiaepoBa. OcHOBHbIE
coeIMHEHMIH MIOJIOKEHNSI TEOPHH XUMHYECKOro cTpoeHus. M3omepust m m3omepsl. XHMHUECKHE
(hopMyJIIBI 1 MOJIETH MOJIEKYJI B OPTaHWYECKOW XUMHHU.
Knaccndguxanmus opranmyecknx BemtectB. Kiaccupukanus BEeIIECTB 1O CTPOSHHIO
YIIEPOTHOTO CKeJeTa W HAJIMYUIO (DPYHKIMOHATBHBIX TPyIH. 'OMONOTH M roMosorusl.
Hauana nHomenknatypsl [IUPAC.
2 | Knaccupukanusa peaknuii B opraHmyeckoid xumuu. Peaknum mnpucoennHeHNs 1
(TuppupoBaHKs, TaJOTCHHPOBAHUS, THAPOTAJOTCHUPOBAHMS, THApaTaiuu). Peaxiym
OTIHICTIJICHNS (JETUAPUPOBAHMSA, ACTHIIPOTAJIOTCHUPOBAHMS, AETHIpaTanyn). Peakiuun
3aMernieHus. Peakinu u3oMepu3arim.
Jlabopatopabie paboThI 2
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8. M3roToBneHue Mojenel MOJIeKyI OpraHUYECKHUX BELIECTB. 11.3-4
[IpakTHyeckue 3aHATHS
KonrponbHbIe paboThl
CamocrositenbHas paboTa 00y4aromuxcs
Tema 2.2 ConepxaHue yaeOHOro MaTepuaa JI.1-3 M.1-2 I1.1-2
Yraesogopoasl H X | 1 | AJKaHBI: TOMOJIOTHYECKUI Psill, K30OMEPHUS U HOMEHKIIATYpa alIKaHOB. XMMHUYECKHE I1.4
NPUPOIHBIE CBOICTBa aJIKaHOB (METaHa, 3TaHa): TOPEeHHUE, 3aMeIIeHIe, Pa3JIOKCHNE, I1.6
HCTOYHMKH Jerunpuposanue. [IpuMeHeHne alkaHOB Ha OCHOBE CBOMCTB.
2 | AukeHbl. DTWIEH, €ro MOJy4YeHWe (ACTHIPUPOBaHUEM 3TaHA, IEMOJIMMEpH3anueit
TOJIMATIIICHA). | OMOIOTHYeCKH Psill, H30MEpHs, HOMEHKIIATypa allkeHOB. X IMHUICCKIE
CBOWMCTBA ATHJICHA: TOPEHNE, KaUeCTBCHHBIC peakiiy (0OecBeUnBaHNe OPOMHOM BOJIBI
¥ pacTBOpa MepMaHraHaTa Kajus), ruaparanys, nonumepuzanus. [IpuMenenne sTuieHa
Ha OCHOBE CBONCTB.
Juenbl u kayuyku. IloHATne 0 nueHax Kak yIJIeBOAOPOJAaxX C JABYMs JBOMHBIMU
cBsi3siMu. ComnpspKEHHBIC JAMEHBI. XUMHUYCCKHE CBOMCTBa OyTajueHa-1,3 u W30mpeHa:
obecuBeunBaHue OpOMHOW BOJBI W TONUMEpH3aLUs B Kayuykd. HarypanbHblii u
CUHTETHUYECKHE KayuyKu. Pe3uHa.
3 | AnkuHbl. ArnertuieH. XHMHUYCCKHEC CBOWCTBA allCTHJICHA: TOPEHHE, 00CcCIBEUMBAHUE
OpOoMHOI BOABI, NPHCOCOMHEHHWE XJOPOBOAOPOAAa W Tuaparanus. I[lpumeHeHue
alleTHJICHA Ha OCHOBE CBOHCTB. ME@XKIIacCOBasi H30MEPHS C AJIKAANCHAMH.
4 | Apennl. Bberzon. Xummdeckue CBOHCTBa OCH30lIA: TOPEHHE, pPEaKIUH 3aMCEICHHS
(ranmorenupoBaHue, HUTpoBaHue). IIpiuMeHeHne 6eH3071a Ha OCHOBE CBOMCTB.
IIpupoaHble MCTOYHUKH YIJIeBOAOPOAOB. IIpupoaHBIil ra3: cocraB, MPUMEHEHHE B
Ka4ecTBE TOILIHBA.
Hedts. CoctaB u mepepabotka HedTH. [leperonka HedTr. HerempoayKThL.
JlabopaTopHBIe padOTHI
9. O3HaKOMJIEHHE C KOJUIEKIUSIMU 00pa3ioB HEPTH U IPOIYKTOB €€ IepepadoTKH. I1.3
O3HaKOMJICHHE C KOJUIEKIMSIMH KayqyKOB M 00pa3liaMy M3/1eNnil N3 pe3UHBL. I1.5
[IpakTHyeckue 3aHATHS
KonrponbHbie paboTh
CamocrosiTesnsHas paboTa 00yJaromuxcst
Wzyuenne aureparypsl 1o Teme «IIpupoaHble HCTOUHUKH YTIIEBOIOPOIOBY.
Tema 2.3 Conepkanue yueOHOro MaTepraa JI.1-3 M.1-2 I1.1-2
Kucnopoaconep:xa- 1 | Comprel. [lomyuyenme »sTaHONa OpO’KEHHEM TIIOKO3BI W THIpaTalleld 3THIICHA. I1.4
1ye OpraHuvYecKne I'mpopokcwiibHas Tpynna Kak QyHKIHOHaNbHAs. [ToHsATHE O MpeAeTbHBIX 0JHOATOMHBIX I1.6
COeIMHCHHUS cnuprax. XMMHYECKHEe CBOWCTBA JTaHOJA: B3aUMOJEHCTBHE C HaTpueM, oOpa3oBaHHE

MPOCTBIX U CIOXHBIX 3()UPOB, OKHUCIIEHHE B anpaeru. [IpuMenenne atTaHosia Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €0 MOCIEACTBUS U NPEIyIpexkICHHE.

I'nuepuH kak IpeacTaBUTENIb MHOIOATOMHBIX cnupToB. KauecTBeHHas peakuus Ha
MHOT0aTOMHBbIE crupThl. [IpuMeHenue riuuuepuHa.

®eno1. Om3HUecKie M XUMUYECKHE CBOWCTBa (eHona. B3amMHOE BIMSHHE aTOMOB B
MoJIeKysie (eHona: B3aMMOJEHCTBHE C THUAPOKCHIOM HATPUS M a30THOM KHCIIOTOIL.
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[Ipumenenue QeHosa Ha OCHOBE CBOWCTB.

2 | Anpaernabl. [lonsatue o0 anpaerupax. AJbIernjaHasi rpynna Kak (yHKIHOHAJIbHAs.
@opmanbierui M €ro CBOWCTBA: OKHCICHHE B COOTBETCTBYIOIIYIO KHCIIOTY,
BOCCTAaHOBJIEHHE B COOTBETCTBYIOIIMH cHUPT. [loiydeHHe anpAerHI0B OKHCICHHUEM
COOTBETCTBYIOIINX CTIUPTOB. [IpuMeHeHue popManbaernaa Ha OCHOBE €T0 CBOMCTB.
Kapo6onoBbix kucaotel. [lonsatre o xapOoHOBEIX Kuciorax. KapOokcuibHas Tpyrmmna
Kak (DyHKIMOHAJIbHAS. | OMOJIOTHYECKHH Psi MPEACTBHBIX OMHOOCHOBHBIX KapOOHOBBIX
kucnot. [lomydeHne KapOOHOBBIX KHCIOT OKHCICHHEM allbJeTHAOB. XHMMHYECKHE
CBOMCTBAa YKCYCHOW KHCJOTHI: OOIIME CBOHCTBA C MHUHEPAJIbHBIMH KHCIOTAaMU H
peakuust sTepuukanny. [IpumMeHeHne yKCyCHOM KUCIIOTH Ha OCHOBE CBOWCTB. Briciue
JKHUpHBIE KUCJIOTHI HA MPUMepe NalbMUTHHOBOH U CT€apUHOBOIL.

3 | CioxHbie dpupsl U KUPLIL. [loaydeHne CIOKHBIX 3(DUPOB peakuucit ITeprudUKaIiH.
CrnoxHble 3GUphl B IPUPOJIC, UX 3HAUYCHUE. [IpuMeHEeHNE CI0KHBIX 3(QUPOB HA OCHOBE
CBOMCTB.

JKuper kak cioxubie 3¢upsl. Kiaccudukaims xupoB. XUMHYSCKHE CBOMCTBA KHUPOB:
THIPONH3 M THAPUPOBAHHE JKUAKHUX KHUPOB. [IprMeHEHNE KUPOB HA OCHOBE CBOWCTB.
Mpina.

4 | YraeBoabl. YTIEBOIB, HX KIACCU(PHKANMA: MOHOCAaXapuabl (TIOK03a, (pyKTo3a),
JUcaxapuabl (caxapo3a) U IMoIHcaxapuIsl (KpaxMai U IeIUTI0N03a).

I'moko3a - BemecTBO ¢ ABOMCTBEHHOW (YHKIHEH - albACTHIOCITUPT. XUMHUYECKHEe
CBOWCTBA TJIFOKO3BI: OKHCJICHHE B TIIFOKOHOBYIO KHCIIOTY, BOCCTaHOBIICHHE B COPOUT,
cupToBoe OposkeHue. IIpuMeHeHue IIII0KO3bI Ha OCHOBE CBOMCTB.

3HaueHue YIJIEBOJOB B JKMBOW NPUPOJE M >KM3HM dYenoBeka. [loHsTHe 0 peakuusx
MOJNIMKOHACHCAIIMM W THAPOJIM3a Ha MPUMEPE B3aUMOIPEBPAIllCHUH: TIIOKO3a —
MoJIMCaxapu.

JlabopaTopHbie paboThI

10. Kucjiopoacoaep:xkamue opranmyeckue coeJMHeHust

PacTBOpeHue ranmeprHa B BOJe U B3auMoeicTBre ¢ TuapokcuaoM menu(1l).
CBolicTBa YKCYCHOM KUCJIOTHI, OOIIME CO CBOMCTBAMU MHUHEPAIBHBIX KUCIIOT.
Jloxa3aTenbCcTBO HEMPEAETHHOTO XapaKTepa JKHUIKOTO JKHUpa.
BsanmMopeiicTBre TII0K03BI U caxapo3sl ¢ rugpokcunom meau(1l).
KauecTBeHHas peakius Ha Kpaxmal.

I1.3
I.5

[TpakTHueckue 3aHsITHs

KoHTposabHbIe paboTHI

CamocrosTenbHas paboTa 00yJaronmxCs
W3ygenue matepuana mno teme «Kuciopoaconepiaiine opraHndeckue COSIUHEHNUS.

Tema 2.4 A3or-
coJepskaiue
OpraHuyeckue
cOoeIMHEHHUSI.
Homnmepsl

ConepxaHue yaeOHOTro MaTepuaa

1 | Amunbl. [loHsatne 00 amuHax. Anmdarnyeckue amMHHBI, WX Kilaccuukanuus u
HOMEHKJaTypa. AHWINH, KaK OpraHWYecKoe OCHOBaHME. [lomydeHWe aHWIMHA W3
HUTpoOeH30:a. [IppuMeHeHne aHuIMHA HA OCHOBE CBOWCTB.

AMUHOKHUCJIOTBI. AMHHOKHCIOTBI ~ Kak  aMmdoTepHBle  IUPYHKIHOHAIBHBIC
OpraHHYECKHE COeNMHEHHs. XUMHUECKHEe CBOMCTBA aMMHOKHCIIOT: B3aUMOICHCTBHE CO

JL.1-3

I1.1-2

I1.6
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IIeI0YaMHt, KUCIOTaMU W JpYyr ¢ ApyroMm (peakuust nonmkonaeHcauuu). IlenTunnas
CBSI3b U MOJIUIIEeNTHABL. [IpuMeHeHne aMHHOKHCIIOT Ha OCHOBE CBOWCTB.

Beaxu. [lepBuunasi, BTOpu4Hasi, TpeTHYHAS! CTPYKTYpPbI OeKOB. XUMHYECKUE CBOICTBA
OeJKOB: TOpeHHWe, JeHATypalus, THIPOJHM3, IBETHbIE peakiuu. buonornueckue
($yHKIMM OENKOB.

Iosmumepsl. besky U nonmcaxapubl Kak OMOIOIMMEpPHI.

JlaboparopHbie pabOThI 1
11. Beaku. PactBopenne 6e1KkoB B BOJIE. 1 I1.3
OO6HapykeHHe OSJIKOB B MOJIOKE B B MSICHOM OyJIOHE. I.5

Jenatypanus pacTBopa Oellka KypHHOTO SHIIa CIIUPTOM, PACTBOPaMH COJIEH TSIKEIBIX
METAJUIOB M TIPH HarPEeBaHUM.

IIpakTuueckue 3aHATUSL 5
8. Perenne skcriepMMEHTAIBHBIX 33124 Ha WACHTH(UKAINIO OPraHUYECKUX COCJIMHEHHUH. 3
9. Pacrnio3HaBaHMeE IIACTMACC M BOJIOKOH. 2
KontponbHbIe paboThl
CamocrosiTesnibHas paboTa 00y4aroIuxcst

Bceero: 80

JI71st XapaKTepUCTHKH yPOBHS OCBOSHHS Y4EOHOTO MaTepHaa HCIOIb3yIOTCs CIeAyIoImue 0003HAYEeHUS:

1. O3HakOMUTENBHBIN (y3HABAaHHE PaHEe U3YUCHHBIX 00OBEKTOB, CBOMCTB);

2. PenpoayKTUBHBIN (BBIIIOJIHEHUE IEATEIBLHOCTHU MO 00pa3ily, MHCTPYKLUU WIN O]l PYKOBOJCTBO);

3. IIponyKTuBHBIH (IJIAaHUPOBAHUE M CAMOCTOSATEIIBHOE BBINOJIHEHUE JESATEIbHOCTH, PELICHNE POOJIEMHBIX 3a/1a4).
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3. YCJIOBUMA PEAJIM3ALIMU ITPOI'PAMMBI TUCHHUITJIMHBI

3.1. TpeOoBaHMsI K MUHUMAJILHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecredeHHI0
Peanuzanus yuyeOHOW AMCIUIUIMHBI TPEOYET HAMUYHS y9eOHOTO KaOWHEeTa XMMHUU.
O6opynoBanue yueOHOTo KabUHeTA!

® [10Ca/IOYHBIC MECTa MO KOJMYECTBY O0YUaIOIINXCS;

e paboyee MECTO MPETNOAaBaTEIs;

® BBITSDKHOH IIKa(; JeMOHCTPALIMOHHBINA CTOM;

® KOMIUJIEKT y4eOHO-HArJISAHBIX TOCOOUI 110 XUMUU;

® MHUKpPOIA0OpaTOpuu AJs 00YyHaIOUINXCs, HAOOP XMMHUYECKON TOCY bl U PEaKTHBOB.
Texuuueckue cpencTBa 00y4eHus:

® [IEPCOHAJbHBIA KOMIIBIOTED, JIOKAJIbHASA CETh C BBIX0A0M B Internet,

® MyJIbTUMEAUNUHBINA TPOEKTOP,

® MPOEKIIMOHHBIN SKpaH.

3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

[lepeuenpr pekoMeHIyeMbIX YyueOHBIX u3AaHMid, HHTepHeT-pecypcoB, IOMOIHUTEIBHOM
JUTEpPaTyphI

OcHogHble UCMOYHUKU:

1. T'abpuensn, O. C. Xumusa ans npodeccuii U cnenuaabHOCTed TEXHUYECKOro Mpoduis
[Texcm]: yueOHUK Uit CTYA. yupekaeHuit cpen. npod. oopasosanus. / O. C. I'abpuensn, U. T.
OctpoyMoB. - M.: U3naTenbckuii ueHTp «Akagemus», 2018. —272 c.

2. MapteiHoBa, T. B. Xumus: yueOnuk u npaktukym st CI1O / T. B. MaptsinoBa, 1. B.
ApramonoBa, E. b. 'onynos. - M.: U3gatensctBo IOpaiit, 2018. — 393 c.

JlononnumenvHvle UCMOUHUKU!

3. T'munka, H. JI. 3amaun u ynpaxHeHus no obmuieit xumun [dnexmponnwlii pecypc] : yueb.-
npaktuy. nmocooue / H. JI. T'nunka; mox pea. B. A. IlomkoBa, A. B. baGkoBa. — 14-¢ uzg. —
OnexktpoH. paH. — M. MWMsparensctBo [Opaiit, 2020. — 236 c¢. Pexum pocryna:
https://urait.ru/viewer/zadachi-i-uprazhneniya-po-obschey-himii-449820#page/1

4. JlebemeB, 0. A. Xumus [Dnexmponnwiii pecypc]: y4eOHUK AT CPEIAHETO
npodeccuonanibHoro obpazoBanust / FO. A. JleGenes, I'. H. ®danees, A. M. T'onyGes, B. H.
[[TammoBai; mox o6mieit penakmueit I'. H. @aneesa. — 2-e uzn., nepepad. u npomn. — M.: M3naTenscTBO
FOpaiit, 2020. — 431 c. Pexxum noctyna: https://urait.ru/viewer/himiya-452143#page/1



4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCIUAIIJINHBI

Koutposr # omeHka pe3yJbTaTOB  OCBOCHUS  JUCHMIUIMHBI  OCYIIECTBIISETCS
MpernoaBaTesieM B TIPOIecCe MPOBEACHHUS MPAKTHUUECKUX 3aHATUH W J1a0OpaTOPHBIX padoT,
TECTUPOBAHUS, a TaKXKE BBINIOJHCHHUS CTYJIEHTAaMU WHIWBHAYAIbHBIX 3aJIaHUM, MPOCKTOB,
HUCCIIEIOBAHUMN.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@®opMbI U METO/IbI KOHTPOJIA
U OLIEHKH pe3yJIbTATOB
00y4eHust

JInuHoOCTHBIE:

JI.1 4yBCTBO ropAOCTH M yBaXKCHHs K HCTOPUU U JOCTUKEHUAM
OTCYECTBEHHOM XMMHMYECKOW HAyKH; XHMHYECKHM I'PaMOTHOE
NOBEJICHUE B MPO(PECCHOHATBHON AEATENBHOCTH U B OBITY IpU
oOpallleHud ¢ XMMHYECKHMHU BELIECTBAMH, MaTepuallaMd U
IpoLeccamy;

Ha6.]'IIOI[eHI/Ie Ha 3aHATHAX

JI.2 TOTOBHOCTH K MPOJOJIKEHUIO 0O0pa30BaHUS U IMOBBILICHUS
KBaJM(UKALUU B U30paHHOH NpodecCuoHanbHOM 1eATeIbHOCTH
U OOBEKTUBHOE OCO3HAHME POJIM XUMHUYECKUX KOMIICTCHIIMHA B
9TOM;

HaOIIOEHNE HA 3aHATUIX

JI.3 yMeHue WHCHoONb30BaThb JOCTUXKEHHS  COBPEMEHHOM
XUMHUYECKON HAYKH U XMMUYECKHUX TEXHOJIOTUHN I TOBBIIICHUS
COOCTBEHHOI0 MHTEJUIEKTYaJIbHOI'O pa3BUTUSL B BbIOpaHHOU
npo¢eCCUOHATILHOM 1€ TeIbHOCTH.

HaOIIOIEHNE HA 3aHATUIX

MeTanpeamMeTHble:

M.l wucnonb3oBaHWE PaA3IMYHBIX BHUIOB II03HABATEIHLHOM | HAOIIOJEHHUE HA MPAKTHYECKUX
NESITEIbHOCTH M OCHOBHBIX MHTEJUIEKTYalbHBIX OINEpaluil | 3aHATUAX ©  JTaOOPaTOPHBIX
(mocraHoBKkM ~ TpoOJeMHOro  Bompoca,  (GOpPMYJIHpPOBaHUA | paboTax, OIEHKa  yCTHOTO
TUMOTE3, aHalu3a ¢ CHHTe3a, CpaBHEHHs, OO0OOIIeHHs, | orpoca,  COOOIICHWH  WiIH
CUCTEMaTHU3aIlH, BBISIBJICHUS TPUUYUHHO-CIICJACTBEHHBIX CBSI3€H, | TOKJIA/I0B, MMCbMEHHBIN
MOKMCKa aHaJOTOB, (OPMYJIHUPOBAHMS BBIBOJOB) ISl PELICHHS | KOHTPOIIb,

MIOCTAaBJIEHHOW 3a/ayd; TPUMEHEHHWE OCHOBHBIX METOJIOB
No3HaHus (HaONMIOJIeHHUs, HAY4YHOTO SKCIIEpUMEHTa) s
U3YYEHUS PA3IUYHBIX CTOPOH XMMHYECKHMX OOBEKTOB U
MPOLIECCOB €  KOTOPHIMM ~ BO3HUKAaeT  HEOOXOJUMOCTH
CTaJIKUBAThCs B podeccHOHANBbHOM cdepe;

muddepeHIMpOBaHHBIN 3a4eT

M.2 wucnoJb30BaHHE PA3IMYHBIX MCTOYHUKOB I IMOJTYYCHHA

HaOJIO/ICHUE Ha MPAKTHUYECKUX

XUMHUYECKON MH(OpMaIK, YMEHUE OLIEHUTh €€ JOCTOBEPHOCTb | 3aHATUAX U JIAOOPaTOPHBIX

JUISL TOCTUKEHUSI XOpOILUX PE3yJIbTaTOB B MPO(ecCHOHANbHOM | paboTax,  OIEHKa  YCTHOTO

cepe. ompoca,  COOOLIEHUN  WUIHU
JTOKJIa10B

IIpeamerHsble:

I1.1 chopMupOBaHHOCTH TPEACTABIECHUNH O MECT€ XUMHUHU B | HAOIIOJEHHWE HA MPAKTHYECKUX

COBPEMEHHOW HayYHOW KapTUHE MUPA; TOHUMAHUE PO XUMHUU | 3aHATHSIX U Ja00paTOPHBIX

B (OpMHUpPOBAaHUU KpPyro3opa U (PyHKIMOHAIBHON I'PaMOTHOCTH | paboTax,  OIEHKa  YCTHOTO

4eJI0BEKa AJIs PELIEHUS IPaKTUUECKUX 3a1ad. ornpoca,  COOOIIeHWH  WiIn
JTOKJIaJI10B

I1.2 B1ageHre OCHOBOIONATAIOIIMMY XUMUYECKUMHU TTOHATHAMH, | HAOJIIOJEHNE HA MPaKTHYECKHX

TEOpUSMH, 3aKOHAMHU M  3aKOHOMEPHOCTSIMHU; YBEPEHHOE€ | 3aHATUSAX M  JTAaOOPaTOPHBIX

110JIb30BAHNE XUMHUUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM. paboTax, OIEHKa  YCTHOTO
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ompoca,  COOOWIEHWUN  WUIU
JIOKJIAJIOB, MUCHMEHHBIN
KOHTPOJIb,

nuddepeHITMPOBaHHBIN 3a4eT

[1.3 BnageHWe OCHOBHBIMH METOJAMH HAYyYHOTO ITO3HAHMA,
UCTIONIB3yeMBIMH B~ XUMHHU: HaONIOJCHHUEM, OIHCAHUEM,
U3MEPEHUEM,  OKCIIEPUMEHTOM;  yMEHHEe  00pabaTbIBaTh,
OOBSACHATH pE3yJbTaThl IPOBEICHHBIX OINBITOB M JEJTaTh
BBIBOJIbI; TOTOBHOCTb M CIIOCOOHOCTh TPUMEHSTH METOJIbI
TIO3HAHMS IIPH PELICHUH IPAKTUYECKHX 3a/1ay;

HaOJI0IeHNE HA MPAKTHYECKHX

3aHATHSX M JTAOOPaTOPHBIX
paboTax, OILEHKa YCTHOTO
orpoca

[1.4 copMupoBaHHOCTH YMEHHUS JaBaTh KOJIHYECTBEHHBIC

HaOJI0IeHNE HA MPAKTHYECKHX

OLIEHKU U MPOU3BOJUTH PACUETHI 10 XUMUYECKUM (OpMYyJIaM U | 3aHATHSAX U JaOOpaTOPHBIX

YPaBHEHHSM; paboTax, OILEHKa YCTHOTO
ornpoca

[1.5 BrnageHue mpaBWIaMH TEXHUKH O€30MACHOCTH TpHW | HAOJIOAEHUE HA MPAKTHYECKHX

UCIIOJIb30BAaHUU XUMHUYECKUX BEIIECTB; 3aHATUSAX M Ja00paTOPHBIX
paborax

I1.6 chopMupoBaHHOCTH COOCTBEHHOW MO3UIMH IO OTHOLIEHUIO | HAOJIIOAEHUE HA MPaKTHYECKHX

K XHMHYECKOH uWHpOpMalWu, IMOMy4yaeMOil W3 Pa3HBIX | 3aHATHSAX M JaOOpaTOPHBIX

UCTOYHUKOB. pa0oTax, OLEHKa  YCTHOIO
ompoca,  COOOIICHUH  WiIH
JIOKJIa/I0B
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5. METOOAMYECKHUE PEKOMEHJALIHMUHU IIO OPIAHU3AIMU H3YYEHUSA
JUCIHUIIVINHBI

5.1 Meroanueckue peKOMeHAAIMU MPENOAABATENI0

Y4eOHBIM TJIAHOM Ha U3YyYCHUE JUCUUIUIMHBI OTBOJIUTCS JBa ceMecTpa. YueOHas paboTa
MIPOBOJIUTCS B pOpME ayAMTOPHBIX 3aHATUI: TEOPETUUECKUX — 36 4acoB, MpakTHieckux — 20 4acos,
nabopaTopHbIX — 20 YaCOB M CaMOCTOSATEILHOM pabOThI — 4 yaca.

B cootBerctBuu ¢ TpedoBanusimu GI'OC CIIO no cnenmanbrocTr 26.02.06 DKCruryaTanus
CyJIOBOT'O 3JIEKTPOOOOPYI0OBAHUS M CPEJICTB aBTOMATHKH B LEJIAX PEATH3AIMA KOMIIETEHTHOCTHOTO
MOJIX0J[a MPeayCMaTPUBAET MIMPOKOE MCIOJIB30BaHNE B 00pa30BaTEIbHOM IMPOIECCE aKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATUH.

Ilepeuens mem 3anamuil, peanu3yemvlx 6 AKMUEGHOU 1 UHMEPAKMUEHOU (hopmax
Ne HaumeHnoBaHnue TeM ®opMbI 00yUeHHs1

1 Crpoenne aroma u nepuoamueckuii 3akoH JI.U.|Jlexuus-Buzyanuzamus

MenneneeBa
2 MopenupoBanue u mnoctpoenue IlepuogumueckoiiMeron paboTHI B MaJIbIX IpyIax

TabJIUIbl XUMHUECKUX DJIEMEHTOB
3 Kucnoponcoaep:xaiiue oprannyeckue coequHenus |Jlekuus ¢ 3amilaHUpPOBaHHBIMU
olnOKaMu

4 |OcHOBHBIE MOHATUS OPraHUYECKON XUMHUH U Teopusi| VIHTepakTUBHAS KLU

CTPOEHUS] OPTraHUYECKUX COCIMHEHUN
5 | XuMmu4ecKue peakuuu Pa300p KOHKpETHBIX CUTYyaIHi

Ha MPAKTUYCCKUEC 3aHATHA BBIHOCATCA BOIIPOCHI B COOTBETCTBUH C TEMaAMU TCMATHUYCCKOI'O
IIJ1aHa JUCHUIIIIMHBI. I_[eJ'II/I IMPAKTUICCKUX 3aHATHH: 3aKpCIUICHUEC H3YUYCHHOI'O MaTcpualia U
KOHTPOJIb 3HAHUU U YMCHI/Iﬁ.

5.2 Meroanueckue peKOMeHAAIUU JIsl CTYA€HTOB

3aHATHS TIPOBOJATCS B COOTBETCTBUM C y4YE€OHBIM TUTAHOM M paclUCaHUEM, MPH STOM Ha
CaMOCTOSTENIbHYIO TOJATOTOBKY MPOrpaMMoOil JUCHMIUIMHBI OTBOAUTCA 4 daca. JlaHHOe BpeMs
CTYZEHTHI IUIAHUPYIOT [0 WHAWBUIYAJIbHOMY IUIaHY, OPUEHTHUPYACH HA MEPEUYEHb KOHTPOJIBHBIX
BONpocoB (m. 6.1.) u cnHMcok yueOHON IUTEpaTypbl, PEKOMEHIyEeMbIi B KauecTBE OCHOBHOU U
nononHuTenbHOW. CaMocTosiTenbHasi paboTa CTYACHTOB peaju3yeTcss IMOJ PYKOBOJCTBOM
npenoaBaresns (KOHCYJIbTAIMH, TIOMOIIb B MOATOTOBKE K MPAKTHYECKUM M JIOMAITHUM paboTam U
JIp.) 1 MHIUBUIYIBHYIO pa0OTy CTYIE€HTA, 3aKITI0YAIONTYIOCS B BHIMTOTHEHUHU MPAKTUUECKUX PadoOT.

JInst  KadyeCTBEHHOTO OCBOEHHUS JHWCIHUIUIMHBI CTYJEHTaM HEOO0XOJUMO TOCEeIaTh
ay/IUTOPHBIC 3aHATHUS, BBITIOJHATH CIEAYIOIINE TPEOOBaHUSI.

B cemectpax oOyyaromuiicst JOMKEeH BBITTOTHUTH:

—  BXOJIHOM KOHTPOJIb;

— 3 mpoBepouHbIe PabOTHI,

—  BBINOJIHEHUE 9 TPAKTUYECKUX 3aHATHI;

—  BeImonHeHue 11 mabopaTopHBIX padoT.
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6. D®OPMBbI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH n
MPOMEXYTOYHOM ATTECTAIIMA OBYUYAIOIIIUXCA

6.1. Ilepeuennb BonpocoB K AU GepeHINPOBAHHOMY 3a4eTy

1. [Jaiite ompeneneHusl CIHEAYIOLMM XMMHUYECKUM IIOHSATHSM: BELIECTBO, XUMHYECKHN
JJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIIBHBIE aTOMHAsl U MOJIEKYJIIpHAas MacChbl, MOH, aJlZIOTPOIIHNS,
M30TOIIbI, XUMUYECKAsl CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, BAJICHTHOCTD, CTEIIEHb OKHUCJICHHS, MOJIb,
MOJISIpHAs Macca, MOJIAPHBIH 00BEM Tra3000pa3HbIX BELIECTB, BELIECTBA MOJIEKYJIIPHOIO U
HEMOJIEKYJISIPHOTO CTPOEHMS, DPACTBOPBI, OJIEKTPOJUT M HEIJIEKTPOJIUT, DICKTPOIUTHUECKAS
JMICCOIMALINS, OKUCIUTENh U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIICHHE, TEIJIOBOH APQeKT
peaxkuu, CKOpOCTb XUMHUYECKON peaKkluu, KaTalu3, XUMUYECKOE PaBHOBECHUE, YIIIEPOAHBIN CKETIET,
($yHKIMOHATBHAS TPYIIA, U30MEPUs, TOMOJIOTHUSI.

2. CopmynupyiiTe 3aKOHBI COXpAHEHHS MAcChl BELIECTB U MIOCTOSHCTBA COCTABA BEILIECTB.

3. YcraHOBUTE NPUYUHHO-CIIEACTBEHHON CBSI3U MEXAY COACPKAHUEM 3aKOHOB COXPAHCHUS
Macchl BELIECTB U IIOCTOSHCTBA COCTaBa BEIECTB M HAMMCAaHUEM XUMMYECKUX (GopMyd U
YPaBHEHUU.

4. JlaiiTe MEHJIEJIEEBCKYIO U COBPEMEHHYIO (hOpPMYIUPOBKY Neproanyeckoro 3akona Jl. 1.
Menpeneesa.

5. OObsicHuTe (PU3MUECKUH CMBICT CHMBOJHUKH TEPHOANYECKON TAOIUIBI XUMHUYECKUX
anemenToB Jl. V1. MenzeneeBa (HoMepa 31€MeHTa, NepUoa, rpyIibl).

6. VYcraHoBUTE TNPUYMHHO-CIICJCTBEHHBIE CBSI3UM MEXIy CTpPOCHHEM aromMa U
3aKOHOMEPHOCTSIMU M3MEHEHUS CBOICTB 3JIEMEHTOB U 0OPa30BaHHBIX UMM BEIIECTB B MEPUOAAX U
rpynmnax.

7. JaiiTe XapaKTEepUCTHKY 3JE€MEHTOB MajbIX M OOJIBLIMX MEPHUOJ0B MO UX MOJOKEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

8. VYcraHoBHUTE 3aBUCHUMOCTb CBOMCTB XMMMUYECKHX BEIIECTB OT CTPOEHUS aTOMOB
00pa3yronmx UX XUMHUYECKHUX 3JIEMEHTOB.

9. laiiTe XapaKTepUCTUKY Ba)KHEHIIINX TUIIOB XMMUYECKUX CBSI3EH.

10. OObscHHUTE 3aBUCHUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS
KPUCTAIIMYECKUX PELIETOK.

11. ChopmynupyiTe OCHOBHBIE TIOJOKEHUS TEOPUU DIIEKTPOIIUTHUECKOM JUCCOIMALINY.

12. JlaiiTe XapakTEpUCTHKY B CBETE€ TEOPUU DJIEKTPOJIUTHYECKON IHUCCOLMALINU CBOWMCTB
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIUHEHUM.

13. TlepeunciauTe OCHOBHBIE IOJIOKEHHS TEOPUM XUMHUYECKOIO CTPOEHHUS OPraHMYeCKUX
COCTUHEHUN.

14. JlaiiTe XapaKTEpUCTUKY B CBETE€ TEOPUU XUMHUYECKOTO CTPOEHUS OPraHuYecKuX
COEIMHEHUH, CBOMCTB OCHOBHBIX KJIACCOB OPIaHUYECKUX COCUHEHUN.

15. JlaiiTe XapakTEpUCTHUKY COCTaBa, CTPOCHMS, CBOWCTB, IIOJIYYEHHUS W IPUMEHEHUS
BakHemnx meramioB (IA u IIA rpynmn, amroMuHus, Keae3a) U UX COEAUHEHUH.

16. [laiiTe XapaKTEpUCTHKY COCTaBa, CTPOECHMs, CBOMCTB, IIOJYyYEHUS M IPUMEHEHHUS
BaxHedmmx HemetauioB (VIIIA, VIIA, VIA rpymnm, a takxe a3ota u ¢ocdopa, yriepoaa u
KPEMHHS, BOJOPOJIa) U UX COETUHEHUH.

17. JlaiiTe XapakTEpUCTHUKY COCTaBa, CTPOCHMS, CBOWCTB, IIOJIYYEHHS W IPUMEHEHUS
BOKHEUIIINX KJIACCOB YTJIEBOJIOPOJOB (AIKAHOB, IUKJIOATKAHOB, AJIKEHOB, AJIKHHOB, aPEHOB) M UX
HauboJsee 3HAYMMBIX B HAPOJHOXO3SIICTBEHHOM IJIaHE MPECTaBUTENEH.
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18. JlaliTe XapakTEpUCTHKY BaXHEUIIMX MPEACTABUTENIECH KJIaCCOB OPraHUMYECKUX
COCIMHEHUI: MeTaHoJIa M 3TAHOJIa, CI0XKHBIX (PUPOB, )KUPOB, MBLI, aTbJETUIO0B ((hOpMaTbIACTHIOB
U alleTaJIbJIern/1a), KETOHOB (AleTOHA), KapOOHOBBIX KUCIIOT (YKCYCHON KHMCIIOTHI), MOHOCaXapHu10B
(TroKo03bI), aucaxapusioB (caxaposbl), MOJUcaxapuioB (Kpaxmana M IEJUII0JIO3bl), AHWIWHA,
AMHHOKHCIIOT, OEITKOB, UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH, Kay4yKOB, IJIaCTMAcC.

19. O06BsicHUTE CYIIHOCTh XUMUYECKUX TTPOIIECCOB.

20. Maiite kmaccupUKAMIO XUMHUYECKHUX PEAKIM M0 pPa3IMYHbIM TpHU3HAKAM: YHCITYy U
COCTaBy NPOAYKTOB U pPEareHTOB, TEIJIOBOMY d>(deKkTy, HampaBieHuo, Qasze, HAIUYHIO
KaTajan3aTopa, U3MEHEHHIO CTEIIeHEH OKUCIICHUS JIEMEHTOB, 00pa3yIoINX BEIIeCTRA.

21. IlosicHuTe, KaK KiIaccu(UIUPYIOTCS BEIIECTBA M MPOLECCH ¢ TOUKU 3PEHUS OKUCICHHSI-
BOCCTAHOBJICHMSI.

22. CocTaBbTe ypaBHEHHS PEAKIMIA C TIOMOIIBIO METO/Ia SJIEKTPOHHOTO OasiaHca.

23. OObsICHUTE 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH pEeaKkLMU U IMOJIOKEHHUS] XUMUYECKOTO
paBHOBECHSI OT Pa3IUYHbBIX (PAKTOPOB.

24. OcyuiecTBUTE pacyeThl 10 XUMUYECKUM (popMyJiaM U YpaBHEHHSIM.

25. Pemnre pacueTHbBIC 337]a41 IO XUMUYECKUM (POpMYJIaM U YPaBHEHHSIM.

26. O0bACHUTE XUMUYECKUE SIBICHUS, TPOUCXOISIINE B IPUPO/IE, OBITY U Ha MPOU3BOJICTBE.

27. IlosicHute, B 4eM HEOOXOAMMOCTb COOJIIOJIEHUS IPaBUJI SKOJIOTMYECKH I'PAMOTHOTO
MOBEJICHUS B OKPY’KAIOLIEH Cpee.

28. TlosicHuTEe BIUSHUE XUMHUYECKOIO 3arps3HEHHUS OKPY’KAIOLIEH cpelbl HAa OpraHu3M
YeJIOBEKAa U APYTUe )KUBbIE OPIraHU3MBI.

29. [Tokaxute HEOOXOAUMOCTh COOIOICHHS MTPABHII 0€30MaCHOTO OOPAIEHHS C TOPIOYUMHU
Y TOKCHYHBIMH BEILIECTBAMU, TaO0OPATOPHBIM 000PYI0BAHUEM.

30. OnuiuTe MOAroTOBKY PaCTBOPOB 33/1aHHOM KOHIIEHTPAIMH B OBITY M Ha TPOU3BOJICTBE.
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PACCMOTPEHO

Ha y4eOHO-METOINYECKOM COBETE
«_» 2022 r.
IIporokon Ne «  »

JIucT u3MeHeHui
B padouyro nporpammy yueOHoi qucuunuubl b/1.07 Xumus
crnenuaJbHOCTH 26.02.06 dxcniiyaTauus cy10BOro 3JIeKTP0oOOOPY10BaHUS U CPEACTB
aBTOMATHKH

npenonasarens: H. I'. Anudupenko

Jononuenus u u3MeHeHus1 Kk padoueit nporpamme bJ[.07 Xumus na 2022/2023 y4ueOHBIN TOJ 11O
cnenuanbHOCcTH 26.02.06 DKcIutyaTanus Cya0BOT0 3JIEKTPO0OOpYyI0OBaHUS U CPENICTB AaBTOMATUKU

B pabouyro nporpamMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS:

Ne | Brecennvie usmenernus

1

JlononHenus U U3MeHEHUs B pabouell mporpamMMme paccMOTpeHbl U oJo0peHsl Ha 3aceganuu LK

[IpoTokoa Ne oT T.

IIpencenarens [IK / /
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