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PABOYAMA I[IPOTPAMMA YUYUEBH on JTUCIAIIJINHBI
OBIIEOBPA3OBATEJILHOI'O HUKJIA
«XUMUSA»

151 CHEMUATBHOCTH CPEAHero MpodecCHOHaIBHOr0 00pa3oBaHus
TEXHHYECKOT0 Mpofhuis
13.02.11 «Texuuveckas IKCIIyaTauus 1 00cayKHBaHuE 3TEKTPHIECKOTO H
)IeKTPOMEXaHUUecKoro obopyaoBanus (Mo OTpAaciIsiM)»

Baagamup, 2019

( , j‘f:



PaGouas mporpaMMa yueOHOH JHCIUILTHHEI «Xumusi» pazpaboraHa Ha OCHOBE ®roc
cpeanero obuiero obpasoBanus (YTB. MPHKA3OM MunrcTepersa obpasoBanus ¥ Haykn PO ot
17.05.2012 r. Ne 413 B pen. or 29.06.2017 r.) m Ha OCHOBE [IPUMEPHON  ITPOrpamMMBl
obmeobpasoBaTe/ibHOR  yueOHOM  JTMCIHILIAHBI «XumaAs» g8 NpodecCHOHANBHBIX
00pa3oBaTelbHBIX  OpraHu3alu, onobGpernoit  HayuHo-meTOAMYECKHM — COBETOM [lentpa
npodeccuonanbHoro obpasosanus GIAY «@VPO» 1 peKOMEHI0BaHHOM /I peanu3alnm [I1CC3
CIIO na Gase ocHoBHOro obmero oOpa3oBaHHs C IOTYYEHHEM CPEIHETO obmiero obpasoBaHus,
mpotokos Ne 3 or 21.07.2015 r. (yrounenus: npoToKON Ne 3 ot 25.05.2017 u HMIT ot 11 okrsabpa
2017 . 3a Ne 01-00-05/925), ¢ yuerom I[TOOII cpemsero ofiuero oGpasoBanus, oa0OpeHHOR
pemenuem ®YMO mo obmemy 00pasoBaHHIO (npotokon ot 28 mrons 2016 r. Ne 2/16-3) 1o
cretmansHocty CI1O

13.02.11 «Texunueckasi OJKCIJAyaTamuas W 00CAY)KHBAaHHE DJIEKTPHYECKOro H
31eKTPOMEXaHHYeCKOro 060py10BaHHA (nmo oTpacaam)»

Kagenpa-pa3paboTuuk: Kosie/pk MHHOBAINOHHBIX TexXHONOr!i ¥ npeanpuHuMarenscTsa Bal'y.

PaGouyto mporpammy cocrasiit: Kyprasusa I H. 75‘4/%/’ .17.1 rnpenojaparens KATIT Baly.

PaGouas mporpaMma paccMOTpeHa M 0j00peHa Ha 3acelaHuy yueOHO-METOANIECKOH KOMHCCHH
KUTII Bal'¥

npotokon Ne {1 o<l » .é%fél?bﬁ?éb 2019 roma

Jupexrop KUTII Bal'y H.E. Mumynvsa

[Tporpamma nepeyTBepiKAeHA:

Ha yueOHbIN TOJ1, IPOTOKOJ Ne oT

Jupextop KUTII Bal'y H.E. Muuryiuaa

[Tporpamma repeyTBepKIeHa:

Ha yueBHBbIi roj1, TIPOTOKOJ No oT

Jupextop KUTII Bal'y H.E. Muurynuna

[Iporpamma nepeyTBepikACHA:

Ha yueGHbIl roa, npoToKox Ne oT

Jlupexrop KUTII Bal'Y H.E. Muuryansa



COJEPKAHHUE

1.

MACIHOPT PABOYEN MPOTPAMMBI YYEBHOM

JUCIHHUILINHBI
CTPYKTYPA U COAEPKAHHE YYEBHOM JIUCLUILIAHBI
XAPAKTEPUCTHUKA OCHOBHBIX BUAOB

JNESITEJTbHOCTH CTYJAEHTOB

VCJIOBHUS PEAJIM3AIIMA YYEBHOW JUCHHUILIAH
KOHTPOJIb W OIEHKA PE3YJbLTATOB OCBOEHUA
YYEBHOW AUCHUTIIUHBI

CTP.

14
16

17



1. TIACIIOPT PABOYE# MPOTPAMMBI YYEBHOM ANCLUIIIHHbI

1.1. O6aacTs npuMeHeHns padodeil NporpaMmbl

PaGouas  nporpamma  06mieo0pa3oBaTebHOA — y4eOHOH — AMCHMILTHHEL «XuMuA»
npeHa3HauyeHa JUis M3YHEHHS XMMHHM B HPO(ECCHOHANBHBIX o0pa3oBaTeNbHBIX OPraHU3aIMX,
peanu3yomux 00pa3oBaTeIbHYI0 [OPOTPaMMy CPEIHETo obiiero oOpazoBanus B Tpelenax
oceoenus [I[ICC3 CIIO na 6ase ocHoBHOTO oOmeEro oOpa3soBaHus 110 CHCHHATBLHOCTH
Texungeckoro nmpoduasa CI1O

13.02.11 «TexHnueckasi DJKCILIyaTauuss H 00C/AyKMBAHHE JIJICKTPHYECKOro H
21eKTPOMeXaHH4ecKoro 06opy10Banus (10 OTPACIAM)

1.2. Mecto y4efHOii AMCHMINIMHBLI B  CTPYKType OCHOBHOH mpodeccHoHanLHOH
obpa3oBaTeNbHON NMPOrpaMmbi:

yueGHas AUCIATIIMHA «XUMHS) ABJISETCA yIEOHBIM NIPEIMETOM 110 BLIDOpY M3 0043aTENBHOM
npeaMeTHoit o6nactu «EctecTBennble Hayku» GI'OC cpennero obrmero o6pazoBaHus.

1.3. [eaw u 3312490 y4eOHONH AMCUHIUTHHBLI — TPeGOBAHHA K Pe3ybTaTAM OCBOCHUSA y4eOHoiH

AUACHHIIJIHHBI:
Cogepikanue paGodei mporpaMMbl « XMMHUA» HAlIPaB/ICHO Ha JOCTHKEHHUE CICAYIOLHMX nenem:

- dopmupoBanre y o0ydalomUXcsAd YMEHWs OLCHHBATH 3HAYMMOCTh XUMHHECKOrO 3HAHWA JUIA
Ka)KJ0ro YeI0BEKa,

- bopmupoBanme y 00ydaromuXcsa NEeNOCTHOrO MPEICTABICHAS 0 MUPE M POJIM XHMHHK B CO3/IaHAN
COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTUHBI MHPA; YMCHHS 00BACHATD OOBEKTHI H TMPOLECCH
OKpY’Karoliei NefCTBHTEIFHOCTH: TIPAPOIHOH, COLMAIBHON, KyTbTYPHOH, TEXHUYECKON CpeJlbl,
UCITONB3YS JUIS TOTO XUMHUYECKHE 3HAHUS:

- pa3BHTHE Y OOYHAIOLIAXCS YMEHHH pas3iudarh (aKThl H OLICHKH, CPABHUBATH OLCHOYHBIC BRIBOJIDL,
BHJIETH UX CBS3b C KPUTEPHIMH OLEHOK U CBA3b KPHTEPHEB C ONPEIETEHHON CHCTEMOMN IEHHOCTEH,
GopmynHupoBaTh U 0GO0CHOBLIBATE COOCTBEHHYIO O3HIMIO;

- nupuobperenne OOY4YalOUMMUCSH ONbITA PasHOOOpasHOM  OEATENLHOCTH, TO3HAHWA U
CaMOIO3HAHNS, K/IIOUEBBIX HABBIKOB, HMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS pasJIMYHBIX BH/OB
NeSTebHOCTH (HABBIKOB pelleHus npodreM, NPUHATAS PELICHHH, MMOUCKa, aHaIM3a ! oOpaboTku
unbOPMALIMK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHUMH, COTPYIHHYECTBA, 6€30MaCHOr0
obpallleHus ¢ BELIECTBAMH B IOBCEHEBHON KHU3HH).

OcBoeHne colepkanus yuyeOHOH JMCHHMIUIMHBL «XuMHs», 00eCneqHBaeT JOCTHXKECHHUE
CTYJIEHTaMH CJIeYIOIINX pe3yabTaToB:

© TUYHOCHIHBIX:
- 9yBCTBO TOPAOCTH M YB&KEHWS K UCTOPHH M JOCTHKECHHAM O0TEYECTBEHHON XUMHYECKON HAYKH,
XHMHYECKH IPAMOTHOE TIOBEACHHE B NMPO(PECCHOHATBHON ASATENBHOCTH H B OpITY TIpH OOpalleHnH
C XMMUYECKAMH BEIIECTBAMM, MaTEepHalaMHi U MPOLecCaMu;
- TOTOBHOCTH K TMPOJO/DKEHHIO 00pa3oBaHMS W TNOBBILICHHA KBaTM(pUKalMH B H30paHHOU
npodecCHOHANIBHON JIeATEILHOCTH U 00BEKTHBHOE OCO3HAHUE POJTH XMUMUYECKHX KOMIIETCHIMH B
3TOM;
- YMEHHUE HCIOIB30BaTh JOCTHHKEHUS COBPEeMEHHON XUMHYECKOH HAYKH 0 XHMHUYECKUX TEXHOJIOTHHN
JUIsE TTOBBIIEHUSI COOCTBEHHOIO0 MHTEJIEKTYATBHOIO PasBUTHA B BBIGpanHol mpodeccnoHanbHOMN
JIesATeIbHOCTH;
- U1 TJIYXHX, c1ab0CHbIIAlIHX, TO3THOOTIOXIIHX obyuarommxcs:
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CNOcOBHOCTD K CONMANBHON aanTalyy ¥ MHTErpaiiy B 00IIecTBe, B TOM YHCIIE NMPU peau3allii
BO3MOKHOCTEH KOMMYHHUKAIIMM Ha OCHOBE CIIOBECHOH pedn (BKIOUasA yCTHYHO KOMMYHHKAIHIO), a
TaKKe, TP JKeNaHMM, KOMMYHMKAIMM HA OCHOBE JECTOBOH peuM C JHMIAMHM, HMCIOIUIMHA
HAPYIICHUS CITyXa.

« MemanpeoMemHbix:
- MCIONB30BAHWE  pa3IMYHBIX  BHIOB  [O3HABATENBHOH  JICATENBHOCTH W OCHOBHBIX
MHTEJIEKTYalbHBIX ONepaumii (MOCTAHOBKH 3aJadH, (POPMYJIMPOBAHWS THIOTE3, aHalMsa M
CHHTE3a, CPABHEHHUs, 000OIIEHH S, CHCTEMATH3AINH, BRIABICHAS IPUIUHHO-CICICTBCHHBIX CBA3EH,
[IOMCKA aHAIOTOB, GOPMYJIAPOBAHUS BBIBOIOB) UL PEICHHS MOCTABJICHHON 3a/1a4H, MPHMEHEHHE
OCHOBHBIX METO0B M03HaHHs (HaOII0IeH s, HAYYHOTO 3KCIEPUMEHTa) ULl M3y4EHHs PasTHIHbIX
CTOPOH XHMHYECKHX OOBEKTOB M MPOLECCOB, € KOTOPBIMH BOSHHKACT HeoOX0IUMOCTh
CTAJKUBATBCS B Npo(eCCHOHAIBHOM chepe;
- MCIOB30BAHAE PA3MUHBIX MCTOYHHKOB JUIsl TIOMYYEHHsS XMMHYECKOH uHpopMaUun, yMEHHE
OLIEHHTD €€ JIOCTOBEPHOCTD TS 0CTHIKEHHS XOPOLINX Pe3yIbTaTOB npodeccronalbHON chepe;
- JUIsL TTYXHX, CTaGOCIBIIIALINX, TIO3HOONTOX X 00y JatomUXCs:
BajeHiAe HABBIKAMH ONPE/E/ICHUs U MCIPABICHUs CTEIH(pUIECKNX OMHOO0K (arpaMMaTH3MOB) B
MACBEMEHHON U YCTHOH pevn.

* NPEOMEMHbBIX:
- pacKpbIBaTh HA MPUMEpPax pPollb XUMAX B HOPMHPOBAHUK COBpeMEHHON Hay4HOI KapTUHbI MUpA 1
B IIPAKTHYECKOH AEATETBHOCTH YCJIOBEKA,
- TeMOHCTPHPOBATH HA MpPUMEPAX B3AHMOCBS3b MEXIY XUMHEH U JPYTHMH €CTECTBCHHBIMH
HayKaMmH,
- pacKpBIBaTh Ha IPUMEpaX TOJI0KEHNs TEOPHH XUMHYCCKOIO CTPOCHUA A M. bytneposa;
- nounmars ¢usnueckuit cmuica [Teproanueckoro 3akona [ILW. Menjeneesa U Ha ero OCHOBE
OBLACHSITh 3aBHCHMOCTH CBOMCTB XMMHUECKMX 3JIEMEHTOB M 00pa3OBaHHBIX MMM BCILICCTB OT
3JEKTPOHHOTO CTPOEHHS ATOMOB;
- OBBACHATH IPUUMHBEI MHOTOOOPa3Hsi BEMIECTB Ha OCHOBE OOIIHX npejcTapnenuit ob ux cocrase U
CTPOCHHH,
- IpPUMEHATH MPaBHIA CHCTEMATHYESCKOH MEXK/VHApOIHOM HOMEHKIATyphl Kak CpeacTBa
pasMyYeHns U HICHTH(QUKAIMM BEIIECTB [0 HX COCTABY M CTPOCHUIO;
- COCTABIATh MOJIEKYJISIPHBIE W CTPYKTYPHEIE (HOPMYITBI OpPraHH4eCKHX BEINECTB Kak HOCHTENEH
uH(bOPMAIFH O CTPOCHHH BEIIECTBA, €T0 CBOHCTBAX W NPUHAIIEKHOCTH K OMPEIC/ICHHOMY KIaccy
COeTMHEHUH; :
- XapaKTepU30BaTh OPraHWYECKHE BEIECTBA TI0 COCTaBY, CTPOCHHIO U CBOJCTBaM, YCTaHABIIMBATh
IPUYHHHO-CIIEACTBEHHBIE CBA3M MEXY JaHHBIMU XapaKTCPUCTHKAMHU BEIICCTRA;
- IPUBOUTE TIPUMEPBl XMUMHUYECKUX PEaKI[HH, PACKPBIBAOIIMX XapaKTCPHEIC CBOMCTBA THUIIHYHBIX
npeJcTaBuTeNel KIacCOB OPraHMYeCKHX BELIECTB C UEJIBIO HX uIeHTA(QUKATHA U OOBACHEHHS
00J1acTH NIPUMEHEHHS;
- IPOTHO3MPOBATH BO3MOXKHOCTH MPOTEKaHUs XHUMHUYECKUX PEaKIUA Ha OCHOBE 3HAaHMH O THIIAX
XHMHYECKOH CBSI3M B MOJIEKY/IaX PEAreHTOB U UX PEAKIIMOHHON COCOOHOCTH,
- MCIIONB30BATH 3HAHUSA O COCTABE, CTPOCHUM W XMMUYECKHX CBOWCTBAX BEIIECTB Ul G€30I1aCHOTO
NPUMEHEHUS B PAKTUHECKON AEATETBHOCTH;
- TPUBOJUTH [PAMEPbI MPAKTHYECKOTO HCITOTBb30BAHHUsA TPOIYKTOB nepepaboTKi HepTH U
[PUPOIHOTO Ta3a, BHICOKOMOJEKYJISAPHBIX COEJMHEHHA (IIOMMITUNEH], CHHTETHIECKOro Kay4yKa,
areTaTHOro BOJIOKHA);
- IPOBOJIUTH OMBITHI MO PACIO3HABAHHIO OPraHMYECKUX BELIECTB: TTHIEPHHA, YKCYCHOW KHCIIOTBI,
HeTpeIeTbHBIX JKMPOB, TUIFOKO3bI, KpaxMana, O€JIKOB — B COCTaBe THIICBEIX MNPOIYKTOB H
KOCMETHYECKUX CPE/ICTB,
- prajieTh MpaBWIAMH M [pHeMamu Oe30macHOd paboTel ¢ XMMHYECKHMH BEIIECTBAMA H
nabopaTopHBIM 000pPYI0BaHUEM



- yCTAaHAB/IMBATh 3dBHCHMOCTh CKODOCTH XHMHYECKOH pPEaKUMM W CMCIICHHS XUMHHECKOro
PAaBHOBECHS OT Pa3H4HbIX (PAKTOPOB € LENBIO ONPENENeHHs ONTHMAIBHBIX YCIIOBUHN MPOTEKAHMS
XHMHHYECKHX ITPOIIECCOB;

- IPUBOJIMTB IIPUMEPBI MHIPONIH3a CONell B MOBCEIHEBHOH XKU3HU HENOBEKa;

- TIpUBOIWTH  TPUMEPHI  OKACIHTENBHO-BOCCTAHOBHUTE/IBHBIX peaknuuii B TIPUPOJE,
MPOM3BOICTBEHHBIX MPOLIECCAX M KU3HEEATEIbHOCTA OPraHu3MOB;

- MIPUBOJMTH MPAMEPbl XUMMYECKHX PEaKIMH, PaCKpbIBAIOIHX o0Imue XHMHUYECKHE CBOWCTBA
IIPOCTBIX BEIIECTB — METAJLIOB H HEMETAJLIOB;

- [POBOJHMTH PAcyeThl HA HAXOKICHHE MOJEKYIAPHOH (HOpMYIBI yII€BOAOPOAA TIO NPOAYKTaM
CrOpaHMs U TI0 €ro OTHOCHTENBHOM IIOTHOCTH M MAaccOBbIM IOJISM 3ICMEHTOB, BXOMIIHX B C€rO
COCTAaB;

- BIIAZIeTh NpaBUIaMH Ge30macHoro obpaitienns ¢ ¢AKHMH, FOPIOYMMHA H TOKCHIHBIMH BEIICCTBAMH,
cpejcTBaMHU OBITOBOM XUMHU;

- OCYNIECTBIATh [MOWCK XMMHUECKOH WHGOPMALMH 10  HA3BAHUAM, uIeHTHHHUKATOPAM,
CTPYKTYPHBIM (OpMYJIaM BEIIECTB;

- KPUTHYECKH OIICHHBATh M HMHTEPIPETHPOBATH XUMUYCCKYIO HH(POPMAIIUIO, COJIEPXKAIIYICH B
COOBIICHUAX CPEICTB MAcCOBOH MHpOpMaIMK, pecypcax MHTepHETa, HAYTHO-MOMYTAPHBIX CTATBAX
C TOUKM 3pEHUs ECTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IEJISAX BBIABICHHA OIIUBOYHBIX CYXKACHHN
1 hopMHpoBaHHs COOCTBEHHOH TO3MIMY;

- [peACTaBNATh [YTH pelleHHs TINo0anbHBIX MpoOJeM, CTOAIMMX [epel HeI0BEHECTBOM:
5KOJIOTHYECKHUX, SHEPTeTHYECKUX, CHIPLEBBIX, ¥ POJIb XUMHH B PEIIEHHH 3THX MPOO/IeM;

- s 0OYydYarolMXcsi ¢ OTPaHMYEHHBIMH BO3MOXHOCTAMM 31I0POBbS OBIANCHHE OCHOBHBIMH
JOCTYIHBIMU METOIaMX HAYYHOTO MO3HAHHS.



2. CTPYKTYPA U COAEPKAHUE YUYEBHOMN TUCHMIIHHBI

2.1. O6bem yueOHOI THCHMILIMHBI H BH/IbI y1e0HOii patoThI

Buj yaeGHOH paboThI O0Bem 4acoB
O6bem 00pa3oBaTebHOI MPOrpaMMbl y4e0HOH IHCIHTLIMHbBI 78
B TOM YHCJIC!
TeOpeTHYecKoe 00yUeHHE 40
nabopaTtopHble paboThI (eciu npedycMompeno) 36

MPAKTHYECKHE 3aHATUS (eciu npedycMompeno) -

WHIMBHIYaTbHbIA IPOEKT (€Ciu npeoycMompeHo) -

KOHCYJIbTalluH =

caMocTOoATeIbHAsS PaBoTa 06yHaloLIerocs (BCero) (eciu npedycMompero) -

B TOM YHCJIC!

caMoCTOsTeIbHas padoTa Hajl HHNBHYaTbHBIM IDOCKTOM (ecau -
npeoycMompeno)

TIpomeskyTouHas aTrecranus ([{ugpepenyuposannii 3ayém) 2
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3. XAPAKTEPHCTHUKA OCHOBHBIX BHJIOB YUEBHOM JAESATEJTbHOCTHU

CTYJEHTOB.

COJEPXAHHUE
OBYYEHMA

XAPAKTEPUCTHUKA OCHOBHbIX BUIOB JEATEJIBHOCTH
CTYJIEHTOB (HA YPOBHE YYEBHbLIX JIEMCTBWN)

Basxueiimme
XUMHYECKHE
MOHATHA

VMeHHe JaBaTh OMNpeleTeHHe MU ONEepHpoBaTh CIACHYIOIMMMH XHMHYCCKUMU
MOHSTUAMH: BEIIECTBO, XMMHYECKHN 3JIEMEHT, aTOM, MOJICKYIIa, OTHOCHTE/IbHBIC
ATOMHAs M MOJIEKY/IApHAs MacChl, MOH, aTOTPONHs, M30TOIBI, XUMHYICCKAd
CBfi3b, SIEKTPOTPHLATENBHOCTb, BACHTHOCTb, CTENEHb OKMCICHHUS, MOJDb,
MOJIsSpHas Macca, MOIAPHBIA 00beM ra3oo0pasHbIX BEIIECTB, BEIIECTBA
MOJIEKYIIIPHOTO ¥ HEMOJICKYAPHOTO CTPOCHHS, PAcTBOPLI, SJICKTPOIHT H
HE3IeKTPOJIMT, ANEKTPOJIUTHYECKAS JIHCCOLHAUs, OKHCJIUTENh i}
BOCCTAHOBHTENb, OKHCIEHME M BOCCTAHOBJICHHE, TETUIOBOH 3(Q@¢eKT peakiud,
CKOPOCTh ~ XHMHYECKOH  pEaKluM, Karalus, XUMHYECKOE  paBHOBECHE,
YIIIepoiHbIi cKeneT, QYHKIUMOHAIbHAS [PYIIIa, H30MEPHS, TOMOJIOT U

OcHOBHBIE 3AK0HBI
XHMHH

DopMy/IMPOBaHAE 3aKOHOB COXPAHEHHS MAcChl BEIIECTB U MOCTOSHCTBA COCTaBa
BelecTB. Y CTAHOBKA NPUUHHHO-CIIEICTBEHHON CBA3H MEXKIY COAEPIKAHUEM 3THX
3AKOHOB M HAMHWCAHHEM XUMUYeckuX GOpMynm M ypaBHEHHH. YCTaHOBKa
IBOJOLMOHHON CYIIHOCTH MEHIENEEBCKOH M COBPEMEHHOH (HOPMYIHPOBOK
nepuojuueckoro 3akona JI.M.Menneneesa. OObscHeHHEe QHINIECKOrO CMBICIA
CHUMBOJIMKH [IEPHOIMUECKON Tab/ bl XuMuueckux snementos JI.M.Menneneena
(HOMEpOB JIEMEHTA, MEPUOJA, TPYIE) H YCTAHOBKA MPHYHHHO-CIIEICTBEHHOH
CBSI3M MEXIY CTPOSHHMEM aToMa W 3aKOHOMEPHOCTAMH H3MEHEHWs CBOHCTB
37EMEHTOB W 00pa3oBaHHBIX WMH BEIIECTB B MEpUoJax MW Ipymnmax.
XapaKkTepucTUKa SIIEMEHTOB MabIX U OONBIIUX [IEPHOJ0B MO UX TOJIOKCHHIO B
ITepuonyeckoii cucreme JI.U.Menneneesa

OcHOBHBbIE TEOPHH
XHMHH

VcTaHoBKA 3aBUCHMOCTH CBOHCTB XMMHUUYECKHX BEIIECTB OT CTPOCHHSA aTOMOB
00pa3yloIMX UX XUMHYECKHX 3JIEeMEHTOB. XapaKkTepHCTHKa BKHENIINUX THIIOB
XHMHYECKHX CBA3EH H OTHOCUTEIILHOCTH 3TOM THIIOJIOTHH.

OObiCHEHHE 3aBHCHMOCTA CBOWCTB BEIIECTB OT HMX COCTaBa H CTPOCHHA
KPHCTAJUIMHECKUX PEIICTOK.

QopMyIMpOBKa  OCHOBHBIX  TOJIOKEHHH  TEOPUH JIEKTPOTHTUYECKOH
JMCCONMALMA ¥ XapaKTepHCTHKAa B CBeTe OJTOH TEOPHH CBOMCTB OCHOBHBIX
KJ14CCOB HEOPraHUYEeCKHUX COEIHHEHUH.

®opMyIHPOBKAa OCHOBHBIX MMOJIOKEHHH TEOPUM XHMHYECKOTO CTPOCHHMA
OpPraHUYeCKAX COEIMHEHHH W .XapaKTEPUCTHKA B CBETE TOH TEOPHHU CBOWCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHNH

Bamxueiimue
BEIIECTBA H
MaTepHaIbI

XapaKTepuCTHKA COCTaBa, CTPOCHMS, CBOHCTB, MOIYYCHHS W IIPUMECHEHHS
pakHenmux ™erawos (IA wuw Il A rpynm, aaOMHHHS, Kele3a, a B
eCTeCTBEHHOHAYYHOM TIpo(UIIe ¥ HEKOTOPBIX d-3TEMEHTOB) U UX COCJAUHEHHH.
XapakTepuCTHKa COCTAaBa, CTPOEHHMs, CBOWCTB, MONYYCHWs W IPHME- HEHHUA
paxknennmx nemerawion (VIII A, VIIA, VIA rpynm, a takxke asota u docdopa,
VIJIEpojia U KPEMHUSI, BOJOPOJIA) M UX COEAMHEHHH.

XapakTepucTuKa COCTaBa, CTPOCHHS, CBOWCTB, [ONY4YECHHUS W TPUMEHEHHS
BaKHEHINIMX KI4CCOB YIJIEBOJOPOJOB (ANKaHOB, I[MKIOAIKAHOB, AaJIKCHOB,
aNKWHOB, aPEHOB) ¥ MX Haubonee 3HAYMMBIX B HAPOJAHOXO3SUCTBEHHOM IlIaHE
NpeacTaBUTENEH.

AHaOTHYHAs XapaKTEPUCTHKA Ba)KHEHIINX TNPEJICTABUTENEH APYrHX KJIAcCOB
OpraHAYECKMX COENMHCHUH: METaHOIa M JTaHONA, CJOXKHBIX 3(HPOB, KUPOB,
MBI, anbIernfoB ((hopMaableruoB M aleTaitbiernna), KeTOHOB (aleToHa),
KapGOHOBBIX KHCIIOT (YKeyc- HOM KACIOTBI, JUIS €CTECTBEHHOHAYTHOrO PO
MpejCTaBATENeH  JPYTHX KIAacCOB KHC/OT), MOHOCAXapuioB (rroKo3bl),
[McaxapuoB (caxaposbl), MOJUCAXAPUIOB (Kpaxmasa W LeJUTIOJIO3bY), aHMIMHA,
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aMUHOKHCIIOT, 0eTKOB, HCKYCCTBEHHBLIX M CHHTETHHYCCKHX BOJIOKOH, Kay4dyKoOB,
njractMacc

XuMHuUecKHH A3bIK
U CHMBOJINKA

Wcnonp3oBanne B yueOHONW W MpodecCHOHANBHON NSATCIBHOCTH XHUMHHCCKHX
TEPMHHOB M CHMBOJIMKH.

HasBaHue W3YYEHHBIX BEIIECTB 10 TPUBUAIBLHOM HIIH MEXTYHapOIHO#
HOMEHKJIATYpEe M OTpakKeHHe COCTaBa OTHX COCJMHEHHMMA C IOMOILBIO
XUMHYECKUX (POpMY.L.

OtpaxeHHe XUMHYECKHX [IPOIECCOB ¢ TIOMOIIBIO YypaBHEHUN XHMHYECKUX
peaKui

O6bscHEHHE CYIIHOCTH XHMHYECKHX TporeccoB. Kmaccuukanus XHMUIECKHX
peaKI|ii 0 pasIMuHbIM MPU3HAKAM: YHCIY M COCTaBY NMPOIYKTOB M pearcHTos,
temoBoMy 3G dexTy, HapaBIeHuIo, Gase, HATMYKIO KAaTAIU3aTOPa, H3MECHEHHIO
crerneHell OKUCICHHs 3JIEMEHTOB, 00pa3yIOIIHX BEIIeCTBa,

YCcTaHOBKA [PU3HAKOB 0OIIEro W pPasMiHOr0 B THIONOTHH peakuui s

XumMHYeCcKHe = «

s e HEOpraHu4vecKoi U OpraHn4ecKo XMMHH.

p Knaccudukanuss BeLIECTB M TPOUECCOB C TOYKA 3PCHHS  OKHUCIICHMA-
poccranoBnenus. CocTapieHue ypaBHEHHH peaknMd ¢ IOMOIIBIO METONA
3JIeKTpOHHOro Oanamca.

O6BsicHEHHE 3aBUCHMOCTH CKOPOCTH XMMHYECKOM peakiuu M IOJI0KEHHA
XHMHYECKOTO PABHOBECHS OT Pa3IMYHBIX (haKTOPOB
= BeimonHeHHe XMMHYECKOTO JKCIIEPUMEHTAa B [OJHOM  COOTBETCTBHH C
XuMH4UeCKHH
npaBuaMyu OE30IIaCHOCTH.
IKCIEPHMEHT
Hab6mojenne, hUKcalis 4 OMCaHHEe pe3y./IbTaTOB NPOBEACHHOr0 IKCIEPUMEHTA
[lpoBegeHne  CaMOCTOSTEIBHOTO  IIOMCKA XUMHYECKOM uHpOpMallud ¢
s WCITIOJIB30BAHUEM PA3jIMHBIX HMCTOYHHKOB (HAYYHO-TIOMYJISPHBIX W3/1aHui,
: KOMITBIOTEpHBIX 6a3 JaHHbIX, pecypcos UuTepHeTa).
uHpopManua

Mcronb3oBaHue KOMIIBIOTEPHBIX TEXHONOrHH 1as 0o6paboTku W mepesavu
XUMAYECKON HE(OPMALIMH U € TIPEJICTABIICH s B PasIAHbIX Gopmax

Pacuersl nio
XHMHYECKHM

dhopmyinam
W YPABHEHHAM

Y CTaHOBKA 3aBUCHMOCTH MEXY Ka4eCTBEHHOW H KOIUYECTBEHHOH CTOPOHAMH
XUMHYECKUX 00BEKTOB U [TPOIIECCOB.
Pemrenne pacueTHBIX 3a/ia4 10 XMMUYECKUAM (hopMysiaM U ypaBHEHHAM

[IpoduabsHoe H
npoec-
CHOHA.TbHO
3HAYUMOE
cojepikaHHe

O6BICHEHNE XUMHYECKHX SBICHUH, MPOMCXOIAIIMX B Mpupoje, ObITy ¥ Ha
MIPOU3BOJICTBE.

OnpezeneHre BO3MOKHOCTEH NPOTEKAHMs XHMWYECKHX MPEBPAICHUA B
Pa3IMIHBIX YCIOBHSX.

Co6rofeHHe TpaBUil 3KOMOTHHECKH TPaMOTHOTO MOBEJACHHS B OKpYXKaiomieH
cpere.

OlieHKa BIMAHUS XUMUUECKOT0 3arps3HeHUs OKpY KaloleH cpefibl Ha OpraHu3M
4eJI0BeKa U JPYTHE )KUBBIE OPTaHU3MBI.

Cobmosenne mpaBu Oe3omacHoro oOpalleHHss ¢ rOploYMMH U TOKCHYHBIMH
BELIECTBAMH, J1a00paTOPHLIM 000Py10BAHHEM.

[ToArOTOBKA PACTBOPOB 331aHHON KOHIIEHTpalH B OBITY U Ha MTPOU3BOJICTBE.
Kputnueckas olieHKa JOCTOBEPHOCTH XHMHUECKOH HHOPMAITHH,

MOCTYIANOIIEH U3 Pa3HBIX HCTOYHMKOB
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4. YCJIOBUSI PEAJIM3ALIMM YYEBHON JUCIUATIINMHBI

4.1. MaTepua/ibHO-TeXHHYecK0e obecneveHne
Jlnst peanu3anuy MporpamMmel y4eOHOH IMCHUILIMHBL « XHMHUSI» IPEIYCMOTPEHBI CIEYOIIHE

CrielMasIbHBIC TOMELIEHHUS:
Kabuner «xuMuu», OCHAIIEHHBIM OOOPYIOBAHHEM: HA2IAOHBIMU HOCOOUAMU, OKPAHHO-

36YKOBLIMU  NOCOOUAMY, UNPOPMAYUOHHO-KOMMYHUKAYUOHNBIMY  CpeOCmBaMY; TeXHUIECKHMH
CPeACTBAMH OGYUEHHUS: MACHUMHO-MAPKEPHOT OOCKON, MYIbMUMEOUANpOEKMOpPOM, HOYMOYKOM,

BbIXO00OM 6 UHMEPHEM.
JlaGopaTopusi, OCHALIEHHAS HATYPAIbHBIME 00BEKTAMH, MOJIENAMH, IIPUOOPAMH M HadOpaMH

JUIsl  [OCTAHOBKM JIEMOHCTPALIMOHHOTO M YHEHHMYECKOro OSKCIEepPUMEHTa, pEeakTHBaMH U
BCIIOMOTATE/TEHBIM 000PY10BaHHEM.

4.2. YueOHo-MeToaH4ecKoe 1 HHPOpMALHOHHOE o0ecnedeHHe

4.2.1. Knuroodecne4ycHHOCTh

HaumeHoBaHHE JIMTEPATYPhI: aBTOP, HA3BAHME, Ton KoauuecTso Hannuwe B
BH/ H3A4HHHA, H3AATENLCTBO H3IaHAA IKIEMILIAPOB 1EeKTPOHHOM
H3NAHHH B oubmHoTEKE
Gubanorexe Bnl'y Bal'y
B COOTBETCTBHE €
oroc Coo

OcHoBHAas JuTEpaTypa
1. Fabpuensn, O.C. Xumua: 10 knace: 6a30Bbii

yposeHs: yyebHuk / O. C. 'abpuensn.- 10-e u3n., crep. 2014 49
- M.: llpoda, 192 c. ISBN 978-5-358-13216-0.

2. Tabpuensn O.C. Xpmus: 11 xnacc : 0a3oBbii

vposeHs: yuebnuk / O. C. [abpuensn. - 9-e uzn., crep. 2014 50

- M.: poda, 224 c. ISBN 978-5-358-13067-8.
Jlono/IHHTE/ILHAS JIMTEPATYPA

|. Heopranuuueckas xumus: YueOHoe mnocobue / URL:http://znanium

Boromonoea U.B. - M.: Ansda-M, MFHDPA-M, 336 c. 2016 .com/bookread2.ph
p?book=538925

2. Xamurtoea A.M. Opraspueckas XuMHA 114 URL:http://www.ip

crynento CITO: yuebnoe nocobue/ Xamurosa A.M., 2016 rbookshop.ru/80239

Bycoirnna T.E, Caguna JIP.- Kazans: KHUTVY, 172 ¢ html.

4.2.2. llepnoauyeckne H3Ianus

4.2.3. UuTepHeT-pecypchl
1. Xumus - o6pa3oBate/bHbIi caifT 18 mKonsHuKoB - URL: http://hemi.wallst.ru/

2. Anxumuk - URL: http://www.alhimik.ru/
3. Chemnet - oduIHaTbHOE 3MEKTpoHHOE u3aHue Xumudeckoro ¢axynsteta MI'Y B Internet. -

URL: http://www.chem.msu.ru/

16



5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOH JACIUTLIAHbI

PesyabTaTsl 00yueHHs MeToabl OLIEHKH

CmyoeHm HaAYHUMCA: Brmonuenue:
- pacKpeBaTh Ha [pHAMepax poJlb XHMHH B (HOPMUPOBAHUM | HHIMBHAYAIbHBIX 3a/laHui,
COBPEMEHHOH HAydHON KapTHHbI MHpPa M B [PAKTHYCCKOH nabopaTopHbIX paboT.

JeSITeTLHOCTH YelIOBEKa; WnauBuyansHble U
- JI€MOHCTPHPOBATH Ha MPHMEPAX B3aHMOCBS3b MEXKIY XMMHEH M | (pOHTaAIBHBIC ONIPOCHI,
APYTUMH €CTECTBEHHBIMH HAYKaMHU; TECTOBBIE U MHCbMEHHBIE PaOOTHI.

- pacKphiBaTh Ha IIPUMEpax IIOJIOKEHHUS TEOPUM XHMHHYECKOro
crpoenns A.M. byrieposa,

- monuMath Gusuyeckuit cmbicn [lepuoanueckoro saxona [I.H.
MenzerieeBa 1 Ha ero OCHOBE OOBSICHATH 3aBUCHMOCTB CBOMCTB
XUMHYECKHX 5JEMEHTOB M 00pa3oBaHHBIX MMH BEIIECTB OT
3MEKTPOHHOTO CTPOEHUS aTOMOB;

- 0OBACHATH TPUYMHBI MHOTO0Opa3Hs BEIIECTB HA OCHOBE OOLINX
IpecTaBIeHUN 00 X COCTABE U CTPOCHUH;

- TPUMEHATH [paBUIa  CHCTEMATHYECKOW  MEXIyHapOJHOH
HOMEHKJIATYPhl KaK CpPEACTBA pa3MMYeHUss W HACHTHGHKAINH
BEILIECTB 10 UX COCTABY ¥ CTPOEHHIO;

- COCTAaBNATL MOJIEKYJIAPHBIE W  CTPYKTYPHBIE  (DOpPMYIJIbI
OPraHMYECKHX BEIIeCTB KaK HocuTenedl MH(pOpMalMu O CTPOCHHH
BEIIECTBA, €ro CBOMCTBAX M NPUHAIEKHOCTH K OTPEICIICHHOMY
KJTacCy COeAMHEHHIH;

- XapaKTepHU30BaTh OPraHWYECKHE BEIIECTBA [10 COCTaBY, CTPOEHUIO
M CBOWCTBAaM, YCTaHABIMBATb IPHYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXIY JaHHBIMU XapaKTePHCTHKAMH BEIIECTBA;

- NPUBOJUTE TPUMEPbl XUMHMYECKHUX peaKIMH, pacKpbIBAIOIIHX
XapakTepHble CBOWCTBA THUIMYHBIX MNPEACTABUTENCH KITaccoB
OPraHUYECKUX BEIIECTB C HEIbI0 X HICHTH(QUKANNN U 00BACHEHHA
obJ1acTi NPUMEHEHHS,

- IPOTHO3UPOBATE BO3ZMOMKHOCTE TPOTEKAHUS XUMHYECKUX PEaKInii
Ha OCHOBE 3HAHHM O THMaX XUMHUYECKOW CBA3M B MOJIEKYJax
pEareHTOB M MX PeaKIHOHHOH CIIOCOOHOCTH;

- HCIOJL30BaTh 3HAHWA O COCTaBE, CTPOEHHHM H XHMHYECKHX
CBOMCTBAX BELIECTB s 6€3011aCHOTO IPUMEHEHHUS B IIPAKTHYECKON
JesITeJIbHOCTH;

- MPUBOJUTE MPUMEPHI NPAKTHYECKOTO HCITOIB30BaHMs IPOIYKTOB
nepepaboTKH HePTH ¥ MPUPOJHOTO rasa, BHICOKOMOJEKYJSPHBIX
COeMHEHNUH (MOJUITUNIEHA, CHHTETHYECKOrO Kay4yKa, aleTaTHoro
BOJIOKHA);

- IPOBOIMTH OMBITH IO PACIIO3HABAHUIO OPraHUYECKHUX BEIUECTB:
[JIMIEPHHA, YKCYCHOW KHCIOTBI, HENPEIEILHBIX KHPOB, TJIFOKO3BI,
Kpaxmana, OenkoB — B COCTaBe MHINEBBIX MPOJAYKTOB H
KOCMETUYECKHX CPEJICTB;

- BIadeTh MpaBuiaMd W npueMamu OesomacHoi paboThl ¢
XMMHYECKUMH BelleCTBAMH U J1abopaTopHbIM 000pY10BaHHEM;

- YCTAHAB/IMBATh 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW peaKlHu U
CMEILEHUS XUMHYECKOTO PaBHOBECHs OT pa3lIM4HbIX (aKTOpPoB €
HeNBI0  ONpeleNeHAs  ONTUMAIBHBIX  YCJIOBHH  [TPOTEKAHHA
XHMHMYECKUX MTPOLIECCOB;

- TIPHBOJNTH IPUMEPbl TMPOIM3a COJIEH B TIOBCEHEBHOW XH3HH
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4eJI0BeKa;

- TpUBOAMTH  TNPHUMEPbl  OKHCIUTENBHO-BOCCTAHOBHUTE/BHLIX
peakuui B  OpUpOje, MNPOM3BOJCTBEHHBIX  MpOLECCaX M
AU3HENEATEIBHOCTHA OPraHH3MOB;

- MPUBOIWTL [PHMEPhl XMMHUYECKHX PEaKIHMH, PacKphIBAIOLINX
oBlIHe XUMHWYECKHe CBOMCTBA MPOCTBIX BEHIECTB — METAJJIOB H
HEMETAJIIIOB;

- NpOBOAWTH PAcyeThl HA HAXOXIEHHWE MOJEKYJAPHOW (POpMYIIbl
YIJIEBOJOPOA MO TIPOJYKTaM CrOpaHHs H IO €ro OTHOCHTEJILHON
MJIOTHOCTM W MACCOBBIM JIOMAM 3JIEMEHTOB, BXOIAIIMX B €r0
COCTaB;

- BIageTh TpaBHIaMH 0e30macHoro oOpalleHHs C  EIKMMH,
rOPIOYAMH M TOKCHYHBIMH BEHIECTBAMH, CPEACTBAMH ObITOBOM
XHUMUH;

- OCYIIECTBJIATH MOMCK XMMHYECKOH HHOOPMAIUHA MO HA3BAHHAM,
HIeHTHDHUKATOpaM, CTPYKTYPHBIM (JOpMysiaM BEILECTB;

- KPHTMYECKM OIEHMBATh M HMHTCPIIPETHPOBATH XMUMUYECKYIO
uH(OPMALIMIO, COEPXKALLYIOCS B COOOMIEHHSX CPEICTB MaccOBOH
napopmanuu, pecypcax MHTepHeTa, HAYMHO-NOMYISPHBIX CTAThAX
C TOYKH 3PEHHs €CTECTBEHHO-HAYyYHOW KOPPEKTHOCTH B IENAX
BBISIBJICHHS OIIMOGOYHBIX CYKACHUH ¥ (OPMUPOBAHUS COOCTBEHHOH
MO3HIIUH;

- NpeNCTABMATH MYTH PEmeHAs rIOoOaTbHBIX MPOOIEM, CTOAUIMX
mepel  YEJOBEYECTBOM:  JKOJIOTHHYECKHX, — DHEPrETHYECKHX,
CBIPHEBBIX, M POJIb XUMHUH B PEIIEHAH ITHX TTPOOTIEM;

- T 06YYAIOIMXCst ¢ OrPAHHYEHHBIMU BO3MOIKHOCTAMH 3/10POBbsI
OBJAJIeHWE OCHOBHBIMM  JOCTYIHBIMM  METOAaMU  HAy4HOTO
MO3HAHHUSL.

Hugppepenyuposannsiii 3a4ém
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