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Pa6ouas mporpaMma y4eOHONW IMCUMIUIMHBI «XuMHA» paspaborana Ha ocHoe PI'OC
cpemHero obmero obpasosanus (YTB. IpUKa3oM MuHHCTepcTBa 00pasoBaHks W Hayku PP ot
17.05.2012 r. Ne 413 B pen. or 29.06.2017 r.) m Ha OCHOBE TPHMEPHOH IPOrpaMMBI
o61eobpa3zoBaTeNnbHON yueOHOM JIUCHHATITHHEI «X MUY JUIS npodeccroHanbHBIX
obpasoBaTeNbHBIX ~ OpraHusamuil, onobpennod Hayuno-meromudeckum cosetom  Llentpa
npodeccuonanbroro obpazosanus GI'AY «PHUPO» u pexomengosanHoi ana peamusanuu [IIICC3
CITO Ha 6a3e ocHoBHOro 06I1ero o6pasoBaHMs C IOIyUYEHHEM CpeJHEro obuero odpa3oBaHM,
nportokon Ne 3 ot 21.07.2015 r. (yrounenus: mporoxoia Ne 3 ot 25.05.2017 u HMII ot 11 oxrabps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom IIOOII cpemnero obuiero obpasoBanus, om0O0pEeHHOM
pemenreM ®YMO no obmemy obpasoBanuio (mpotokon oT 28 mrona 2016 r. Ne 2/16-3) mo
cnenuansroctu CIIO

15.02.10 «MexaTpoHuka 4 MOOHIBLHAs pO6OTOTEXHNKA (M0 0TPACIAM)»

Kadenpa-paspaborunx: Kostemx HHHOBAIMOHHBIX TEXHOIOIHH U IpeIpuHMMarTebeTBa Bial'y.

Pabouyro mporpammy cocrasuit: Kypaasuna I'.H. (7;;//// k.T.H npenojgasarens KT Bal'V.

Pabouas mporpamMma paccMOTpeHa W oo0peHa Ha 3acelaHuH y4eOHO-METOIMIECKOH KOMHUCCHH
KUTII Bal'y

npoToxos Ne { or« /X » {,‘(/(7/4/(/};/?’/172@/ 2019 roma
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oy
Tupexrop KUTII Bal'Y _ /¢//[~  H.E. Mumynuina

IIporpamma nepeyTBepKIeHa:
Ha yueOHBIN TOA, TPOTOKOJ Ne oT

Hupexrop KUTII Bal'V H.E. Mumynnna

ITporpamMma mepeyTBepXKICHa:

Ha y4eOHBIH roj, poTokos Ne oT

Hupextop KUTII Baly H.E. Mumynuna

[Tporpamma nepeyTBepKIcHa:
Ha y4ueOHBIH rojl, npoToxo Ne oT

Hupextop KUTII Bal'y H.E. Mumynuna
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1. HACIIOPT PABOYEM ITIPOI'PAMMBI YYEFHON JUCIMILINHBI

1.1. O6nacTh npuMeHeHus padoueii mporpaMmbl

Paboyas  mporpamma  of0meoOpazoBaTenbHON — y9eOHOM — AMCHMIUIMHBL  «XHMHA»
npelHa3sHayeHa Ui M3Y4eHHs XMMHH B NpodecCHOHANbHBIX 00pa3oBaTENbHBIX OpraHu3alusix,
peanu3yromux 00pa3oBaTebHYI0 INPOrpaMMy cpegHero ofbmero obpa3oBaHus B Ipenenax
ocsoeHus II[ICC3 CIIO na 6ase ocHoBHOro ofmero o6pa3oBaHMs 10 CIEHHANBHOCTH
TexHn4eckoro npoduas CIIO

15.02.10 «MexaTpoHHKA U MOOHJILHANA POOOTOTEXHUKA (110 OTPACIIAM)»

1.2. Mecro y4eOHOH [JUCHHMINIMHBI B CTPYKTYpe OCHOBHOH mnpodeccCHOHATbLHOMR
o0pa3oBaTeibHOI IPOrpaMMblI:

yuebHas quCHuIUTHHa « XUMHS» ABISIETCS YUeOHBIM [IPEIMETOM IO BRIOOPY M3 00A3aTeNbHON
npeametHo# obnacti «EcrectBennsle Hayku» PI'OC cpennero obmero odpa3oBaHus.

1.3. Iean u 320246 y4eOHOH IMCUHILINHBI — TPeOOBAHHUSA K Pe3yJibTaTaM 0CBOeHHA yJeOHOi
AUCHUIIMHBI:
Conepxanue pabouelt mporpaMMbl « XUMUS» HAIPaBIE€HO Ha JOCTHKEHHE CIICHYIOIIMX [EIeH:

- (opmupoBaHre y 0OydYalOIMXCS YMEHHs OLIEHHMBATH 3HAYAMOCTH XUMHUYECKOTO 3HAHMS IS
Ka)XJI0TO UEeJIOBEKa;

- (opmupoBanue y 00y9aroIMXCs HETOCTHOTO TPEACTABIEHUA O MUPE U POJIM XMMHM B CO3IaHHU
COBPEMEHHON eCTeCTBEHHO-HAYYHON KapTHHBI MHpA; YMEHHsS OOBACHATL OOBEKTHI U IPOLECCHI
OKpY>Xalollel IeHCTBUTEIbHOCTH: IIPUPOJHOH, CONMANbHOM, KYJIBTYPHOH, TEXHHUYECKOH CpEMbl,
HCIIOJB3YS U1 3TOT0 XMMHYECKHUE 3HAHHS;

- pa3BUTHE y 00YYAIOMIKXCS YMEHUH pa3nudaTh (aKkTsl ¥ OLEHKH, CPABHUBATE OI[EHOYHBIC BHIBOJBI,
BHIETH UX CBA3b ¢ KPUTEPUSAMYU OLCHOK M CBA3b KPUTEPHEB C ONPEEICHHON CHCTEMOM LIEHHOCTEH,
bopmMyaHpoBaTs H 060CHOBBIBATH COOCTBEHHYIO MO3ULMIO;

- nupuobperenne OOYYaIOIIMMHCS OIBITa PasHOOOPa3sHOH  NEATENbHOCTH, T[O3HAHHS U
CaMOTIO3HAHMS, KIIFOUEBLIX HABBIKOB, UMEIOIIUX YHUBEPCATBHOE 3HAUCHHE IUIS Pa3IHYHBLIX BHIOB
IESTEIBHOCTH (HABHIKOB PELICHHs NpoOjeM, NPUHITHS PElIeHUH, ITONCKa, aHaumu3a U 06paboTKu
HH(OPMAIKH, KOMMYHHKATABHBIX HaBBIKOB, HABBIKOB M3MEPEHHUH, COTPYIHMYECTBa, O€30I1acHOro
o0pallleHus ¢ BEIECTBAMHU B TIOBCEIHEBHOM JKU3HM).

OcBoenne comepiKaHus yueOHOH IUCLIHUIUIMHBL «XHMHA», OO€CHEeYMBAET JIOCTHKCHHE
CTYNEHTaMH CIIEAYIOHX Pe3yabTATOB:

* IUYHOCHIHbBIX:

- YYBCTBO IOPIOCTU ¥ YBAKEHHs K HCTOPUH M JOCTHIKEHMSAM OTEUECTBEHHOM XMMHYECKOH HayKH;
XHMHYECKH TPaMOTHOE TOBEeHHe B TpodecCHOHaNbHOMN NeATeTLHOCTH U B OBITY IpH ofpalieHHH
C XHMHYECKMMH BEINECTBAMH, MaTepUalaMH U IIPOLIECCAMH,

- TOTOBHOCTP K IIPOJOIKEHHMIO OOpa3soBaHMS ¥ TIOBBIIEHHS KBaIMpUKAMH B H3OpaHHOM
po(heCCHOHATLHOMN HESTENBHOCTH U OOBbEKTHBHOE OCO3HAHHE POJIM XMMHUYECKUX KOMIICTCHIUH B
3TOM;

- YMEHME HCIOIb30BATh JOCTHIKEHHS] COBPEMEHHOH XMMUYECKOH HAyKH M XHUMHUYECKHUX TEXHOJIOTHH
IUISL TIOBBILIEHUST COGCTBEHHOTO MHTEIUIEKTYAIBHOIO pa3BUTHS B BHIOpPaHHOMN NpodeccHOHaNbLHOM
NEATENbHOCTH;

- 7S TIIYXMX, C1abOoCbIIalnnX, NO3AHOOITIOXIIHX 00yYaromuxcs:



CIIOCOOHOCTD K COLMATBHOM alaNTaliy ¥ HHTErpaly B 00IIeCTBE, B TOM YUCIIE NIPH PeaTn3aliu
BO3MOXKHOCTEH KOMMYHHKALMA Ha OCHOBE CJIOBECHOH peul (BKIIOYas YCTHYIO KOMMYHHKAIHIO), &

TAKXKe, UPH JKeJaHWM, KOMMYHHKAalMM Ha OCHOBE MXECTOBOHM pEYH C JIMIAMH, HMEIOLIUMH
HapyIIEeHHUs clyxa.

* MemanpeomemHbix:
- JCIONb30BAaHHE pa3UYHBIX BHUAOB  IIO3HABATENLHOH  JEATEIBHOCTH M OCHOBHBIX
HHTEJUIEKTYallbHBIX Ollepaluii (IIOCTAaHOBKH 3aJauH, (OPMYJIMPOBAHMs THIOTE3, aHAIN3a U
CHHTE3a, CPaBHEHHUS, 0000LIEH s, CHCTEMATHU3ALNH, BBIABJICHAA IPUIMHHO-CIIE/ICTBEHHBIX CBA3€H,
TIOMCKA aHalIoroB, (JOPMYJIMPOBAHUS BBIBOJIOB) IS PEIIEHHs ITOCTABJICHHOM 3a1a4u, IIPUMEHEHUE
OCHOBHBIX METOZOB I03HaHKsA (HaOMOAEHs, HAYIHOTO IKCIEPUMEHTA) UL M3YYSHHUS PasIuIHbIX
CTOPOH XHUMMYECKHX OOBEKTOB M [MPOLECCOB, C KOTOPHIME BO3HMKAET HEOOXOMMMOCTD
CTaIKMBaTLECH B IPOheCCHOHANBHOM chepe;
- HCIONB30BAHHE PA3IMYHBIX HCTOYHMKOB UL TONYYEHHS XMMMUECKOM HHOpMAluy, yMeHue
OLIEHHTB €e JOCTOBEPHOCTB JUIs IOCTIKEHHS XOPOIINX Pe3ysIbTaToB npodeccuonanbHol chepe;
- IS TITYXHX, C1a00CBIIIAIINX, TTO3JHOOTTIOXIINX 00y9arouuXcs:
BIaIeHVe HABBIKAMH OTPEETEHMS W MCIPABJIEHHs Crelpuyeckux ommboK (arpaMMaru3MOB) B
IMCEMEHHOM U YCTHOH peuH.

* HPEOMEMHbIX:
- pacKphIBaTh Ha [IPUMepax POJIb XUMHH B QOPMUPOBAHMYI COBPEMEHHOM Hay4HOH KapTHHEI MHPA U
B IPaKTHIECKO} IeATeNbHOCTH YETI0BEKA;
- IEeMOHCTPHMpPOBAaTh Ha IMPHUMEPAaX B3AUMOCBA3b MEXIY XUMHECH ¥ JAPYTUMH CCTECTBEHHBIMH
HayKaMH¥;
- pacKphIBaTh Ha IPAMepaXx IHONOKEHHS TEOPHH XMMHUYeCKoro cTpoerust A.M. byrineposa;
- moHMMaTh (u3mueckuit cMbicn [lepuonuueckoro 3akona JI.M. MenneneeBa U Ha €ro OCHOBE
OGBACHATh 3aBHCHMOCTb CBOMCTB XHMHYECKHUX 3JIEMEHTOB M OOpa3sOBaHHBIX WMH BCIIECTB OT
BIIEKTPOHHOTO CTPOEHUS aTOMOB;
- OGBSCHATE IPUUMHBI MEHOTOO0OPAa3Us BELIECTB HA OCHOBE OOIIMX HPECTaBIeHUH 00 MX COCTaBe U
CTPOEHUH;
- TpPHMEHSTH [paBUIAa CHCTEMATHYECKOH MEXIYyHAPOJHOM HOMEHKIATYphl Kak CpEICTBa
pasJIMyYeHns U UIeHTH(HKALUMY BEIIECTB 110 UX COCTaBY M CTPOEHHUIO;
- COCTABJIATb MOJIEKYIAPHBIE M CTPYKTYPHbIE (hOPMYIIbI OPraHMYIECKHX BEIUECTB KaK HOCHTENeH
uH(OPMAIKK O CTPOCHHH BEIIECTBA, €70 CBOMCTBAX M MPUHAIJICHKHOCTH K ONPEIEICHHOMY KIaccy
COeIMHEHHUH;
- XapaKTepH30BaTh OPraHHYECKHe BEIIEeCTBa MO COCTaBY, CTPOCHUIO W CBOMCTBAM, yCTAHABIMBATH
IIPUYMHHO-CNIECTBEHHBIE CBA3H MKy NaHHBIMH XapaKTePHCTHKaMH BEIIECTBRA;
- IPUBOJUTH PUMEPBI XUMHUUYECKHX PEaKIMH, PACKPBIBAIOLIMX XapaKTePHbIe CBOMCTBA THIIMYHBIX
IpelcTaBuTelel KIacCOB OPTaHMYECKHMX BELIECTB C LENBI0 MX MICHTHGHMKAUMU W OOBSICHEHHS
o6JlacTé MPUMEHEHHS;
- IPOTHO3UPOBATH BO3MOXXHOCTH IIPOTEKAHHA XMMHYECKHX PEaKiMi Ha OCHOBE 3HAHMH O THIIAX
XHAMITYECKOH CBA3M B MOJIEKYJIAaX PEArcHTOB M UX PEaKIMOHHOH CrIocOGHOCTH;
- HCIIONB30BATh 3HAHHMS O COCTaBE, CTPOEHHH ¥ XUMHYECKUX CBOMCTBAX BELIECTB AJIS OE30MACHOTO
NPUMEHEHHUS B IPAKTHUECKOH NEATENLHOCTH;
- NPUBOMMTH HpPUMEPhl NPAKTHYECKOrO HCIONB30BAHAA TPOLYKTOB IEpepaboTKi HeQTH H
IPUPOHOTO T'a3a, BHICOKOMOJEKYIIAPHBIX COENMHEHUH (MOJIMITUICHA, CHHTETHIECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);
- IPOBOJMTH OMBITHI IO PACIIO3HABAHHIO OPraHMYECKHX BELIECTB: TIIMIEPUHA, YKCYCHOM KHCIIOTEI,
HETIpe/IebHBIX JKMPOB, IJIIOKO3BI, Kpaxmana, O€NKOB — B COCTaBe IHIIEBBIX IPOMYKTOB H
KOCMETHUYECKHX CPEZCTB;
- BUaZeTh INpaBWIaMd M mpreMaMu Oe3omacHOH paboOTEl ¢ XHMHYECKMMH BEUIECTBAMHA |
1a60paTOpHBIM 000PYI0BAHUEM;



- YCTaHABIHMBATh 3aBHCHMOCTb CKOPOCTH XMMHUYECKOM pEakIUH M CMEIUEHHS XHUMHYECKOIo
PaBHOBECHS OT Pa3NMYHBIX (PAKTOPOB C LEJBIO ONPENETCHHA ONTHMATBHEIX YCJIOBHHM IPOTEKAHHUS
XMMUYECKUX [IPOLIECCOB;

- IPUBOJIUTH IPUMEPHI THAPOIIN3a COJEH B TOBCEIHEBHON XKU3HH YENIOBEKa,

- TpPUBOANTH  [PUMEPBl  OKHCIMTENBHO-BOCCTAHOBHUTEIBHBIX  peakiMi B  IIPHPOJE,
IIPOM3BOJICTBEHHBIX MTPOIIECCAX U KU3HEACATENEHOCTH OPraHI3MOB,;

- TIPUBOIUTH NPUMEPHI XUMHUYECKHX DPEaKLil, pacKphIBAIOIIMX OOIMe XMMUYECKHE CBOWCTBA
IIPOCTHIX BEUIECTB — METAJUIOB  HEMETAILIOB;

- TMPOBOAMTH PAcUeThl Ha HAXOXKAECHHE MOJEKYJSIPHOH (OpPMYJBI yreBONOPOJa 1O MPOAYKTaM
CTOpaHHs U M0 €ro OTHOCHUTENHHOH IUIOTHOCTH M MAcCOBBIM JOJIIM 3JIEMEHTOB, BXOJSAIIMX B €r0
COCTaB;

- BJIQJIETh NpaBWIaMH Oe30MacHOro oOpalieHus ¢ eIKUMHU, TOPIOYUMH U TOKCHYHBIMH BelLeCTBaMH,
cpezcTBaMu OBITOBOI XVMHH;

- OCYWECTBJIATH IOMCK XHUMHAYECKOH HHpOpMamuu 110 Ha3BaHMIM, UICHTH(UKAaTOpaM,
CTPYKTYPHBIM (OpPMYJIaM BEILECTB;

- KPUTHYECKH OIICHHUBATh W HHTEPHPETHPOBATH XHMHUYECKYI0 HH(pOPMAIHIO, COAEPXKAIIyiocs B
COOOBIICHHUAX CPeICTB MaccOBOM HHOpManH, pecypcax MHTepHeTa, HAYYHO-TIONYJIIPHBIX CTaThIX
C TOYKH 3PEHHS €CTECTBEHHO-HAyYHOH KOPPEKTHOCTH B HEJAX BBIIBICHUS OMIMOOYHBIX CYXACHHH
1 GopMHEpOBaHUs COOCTBEHHOH MO3UIHH;

- IpEeACTaBIATh IIYTH pPEHIeHUS TJIOOANBHBIX IPOOJIEM, CTOAUIMX IIepell YelOBEYECTBOM:
HKOJIOTHYECKHX, SHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMUH B PEIIEHUH 3TUX IPoOIeM;

- mias o0yd4arolMxcs ¢ OTrPaHHYCHHBIMM BO3MOXXHOCTSAMHM 3/I0POBBS OBJIAJICHHE OCHOBHBIMH
JIOCTYIHBIMHM METOZAMH HAYYHOT'O MO3HAHMUS.



2. CTPYKTYPA Y COJEP)KAHUE YUYEBHOM TV CIHUILINHBI

2.1. O6beM yueOHOM TUCHUNINHBI U B! Y4e0HO0H padoThl

Buz yuebHo# paboTe! O6m1em yacos
O0bem oOpa3oBaTebHOI MPOrpaMmMbl y4eOHOH AU CHUTTHHBI 78
B TOM YHCJIE:
TEOPETHYECKOEe 00yYEeHHE 40
nabopaTopHsle paboThl (eciu npedycmMompero) 36

IPaKTHYECKHE 3aHATUSI (eCiU NpedyCMOmpeHo) -

WHIUBUIYAJIBHBIN ITPOEKT (eciu npedyCcMompeHo) -

KOHCYJIbTalllH -

caMocCTosTeNbHAs paboTa 00yqarouerocs (BCEro) (eciu npedycmompeHno) -

B TOM YHCJIC:

caMocToATeNbHas paboTa HaJl MHIMBUIYAIBHEIM IIPOEKTOM (eciu -
npedycMompeHo)

IIpomexyrouHasi arrecramus ([Juppepenyuposannsiii 3a4ém) 2
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJILHOCTH

CTYJAEHTOB.

COIEP’XAHUE
OBYYEHNMA

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB IEATEJIBHOCTU
CTYJIEHTOB (HA YPOBHE YUEBHBIX JJEMCTBUH)

Baxueitmue
XUMHYECKHe
NOHATHS

YMeHHE [aBaTh OIpeNesieHHE M ONEpUPOBATH CIEAYIOIUMH XUMHYECKUMHU
MOHSATHSAMH: BEIIECTBO, XUMHUYECKHH JJIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTE/ILHEIE
aTOMHas ¥ MOJIEKYNIIpHas MAacChl, MOH, AJUIOTPONHs, HM30TOIBI, XMMHUYECKas
CBSI3b, 93JEKTPOTPHLATEIBHOCTh, BAJCHTHOCTh, CTENEHb OKMCJIEHHUS, MOIb,
MOJIIpHas Macca, MOJISIpHBIH 00beM ra3000pa3HBIX BEINECTB, BELIECTBA
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTpPOEHHs], pAacTBOPBI, JIIEKTPOJIUT H
HEJIEKTPOJIHT, ANEKTPOIUTHYECKAS JMCCOMAIH, OKHCJIATEIh u
BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAaHOBIIEHME, TEIUIOBOH 3(¢eKkT peaxuuu,
CKOPOCTh ~ XHMMYECKOH  peakiuy, KaTajlu3, XHMMYECKOe pPaBHOBECHE,
yrIIepOIHBIH cKeneT, QyHKIHOHAIbHAS TPYyIINa, H30MEPHUs], TOMOJIOTHS

OcHoBHBIE 3aKOHDI
XHMUH

dopMyIHpOBaHUE 3aKOHOB COXPAHEHHs MacChl BELIECTB U IIOCTOSHCTBA COCTaBa
BEINECTB. Y CTaHOBKA IPUYMHHO-CIICACTBEHHOH CBI3U MEXKAY COAEPKAHNEM STHX
33aKOHOB M HAIlMCAHMEM XHMHUYECKHX GOpMYyJT H ypaBHEHMH. YcTaHOBKa
SBOJIIOLIMOHHOW CYIIHOCTH MEHIENEEBCKONH M COBpPEeMEHHOH (opMyITHpOBOK
nepuoguyeckoro 3akona [I.M.Meuneneea. O0bscHeHHE (QU3NIECKOTO CMBICTIA
CHMBOJIHKH ITEPUOIUUECKOM Tabmuub! XxumMudeckux anementos .M. Menneneesa
(HOMEpOB 3JIeMEHTa, [eprUoia, TPYIIBI) B YCTaHOBKA IPHYMHHO-CJIEACTBEHHOH
CBS3M MEXAY CTPOCHHEM aToMa M 3aKOHOMEpPHOCTSIMH H3MEHEHHA CBOKCTB
9JIEMEHTOB M 00pa3OBaHHBEIX HMH BEIIECTB B II€pHONAX M TIpyIIax.
XapakTepuCTHKa 3JIEMEHTOB MaJBIX U OOJIBLIAX IEPHOMIOB M0 UX MOJIOKCHHIO B
[Tepnomnueckoit cucreme JI.M.Menneneesa

OcHOBHbBIE TEOPUH
XHMHH

VYcTaHoBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKHX BEHIECTB OT CTPOCHUS aTOMOB
00pasyIoIMX UX XUMHYECKHX 3JIEMEHTOB. XapaKTepHCTHKA BaXKHEHIINX THUIIOB
XMMHYECKHUX CBs3eil U OTHOCHUTEIHHOCTH 3TON TUIIONOTHH.

OOBsCHEHHE 3aBMCHMOCTH CBOMCTB BEIECTB OT KX COCTaBa M CTPOCHHA
KPHUCTAUTHYECKUX PEIIEeTOK.

QopMyTHpPOBKA  OCHOBHBIX  IOJIOKCHHH  TEOPHH  DJIEKTPONMTHYECKOH
JMCCOLMALIMM M XapaKTepHCTHKAa B CBETE 3TOH TEOPHH CBOMCTB OCHOBHBIX
KJIaCCOB HEOPTAaHMYECKHUX COCTUHECHUH.

DopMyIHpPOBKA OCHOBHBIX IOJOXKEHUH TEOPHH XHMHYECKOrO CTPOECHHS
OPraHHYECKMX COCJAMHEHHN W .XapaKTEePUCTHKA B CBETE 3TOH TEOPHH CBOKMCTB
OCHOBHBIX KJIACCOB OPraHUYEeCKMX COCTUHEHUH

Baxueiimmne
BELIECTBA H
MaTepHAJIbI

XapakTepucTHKa COCTaBa, CTPOEHHs, CBOMCTB, IOJYYEHHS W IPUMEHEHHS
BaxHedmmx wmetauioB (IA w II A rpynm, amoMHMHHA, Kene3a, a B
€CTECTBEHHOHAYUHOM ITpodHIe ¥ HEKOTOPHIX d-3NIEMEHTOB) M MX COECIHHEHUH.
XapakTepucTHKa COCTaBa, CTPOCHHUS, CBOWCTB, IOIYyYEHHMsS M IIPUMeE- HEHHSA
paxueimux Hemerayuios (VIII A, VIIA, VIA rpynm, a takxke azora u ¢docdopa,
yriiepoja ¥ KpeMHHUS, BOJOPOAa) H UX COEAMHEHHUH.

XapakTepucTUKa COCTaBa, CTPOEHHs, CBOMCTB, IONYYEHHMS W IPUMEHCHUS
BAKHEHIIHX KJIACCOB YIUIEBOJAOPOJOB (QIKaHOB, IHMKJIOAIKAHOB, aJIKEHOB,
AKHHOB, apeHOB) M UX Hamboyee 3HAYMMBIX B HAPOIHOXO3SHCTBEHHOM IUIaHE
[IpeICTaBUTEIEH.

AHajloruyHas XapakTepUCTUKa BAKHEHINMX NpPEACTaBUTENEH IPYIHX KIIaccoB
OPraHMYeCKHX COEIMHEHHMII: METaHOla M ITAHONA, CIIOXKHBEIX 3(QHpPOB, XHPOB,
MBUI, anbAerufioB ((GopMalbIeruiioB ¥ aneraiblernia), KETOHOB (aLETOHA),
KapOOHOBBIX KHCIIOT (YKCYC- HOM KHCIIOTBI, /Ul €CTECTBEHHOHAYIHOTO IPOQHILS
IpeAcTaBUTENEH JPYrMX KJIAcCOB KHCIIOT), MOHOCAXapHIOB  (TJIFOKO3BI),
JECAaXapHIoB (caxapo3bl), MOJKCaXapuaoB (KpaxMaua u IEILIIOJI03bl), aHUIIMHA,
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AaMHHOKHCJIOT, 6CHKOB, HCKYCCTBCHHBIX M CHHTCTHYCCKHUX BOJIOKOH, Kay9IyKOB,
macTtMace

XuMHuecKkuii A3bIK
U CHMBOJINKA

Hcnons3zoBanue B y4eOHOM M NpodeccHOHATBHON NEITENTHPHOCTH XUMUYECKHX
TEPMHUHOB U CUMBOJIHKH.

HasBaHue M3YyYCHHBIX BELIECTB 110 TPUBHAIBHOM WIM MEXIYHAPOIHOM
HOMEHKJIaType ¥ OTpPaXKEHHE COCTaBa JTHX COCOUHEHHH C IIOMOIIBIO
XHMHYECKHX HOPMYIL

OTpakeHue XUMHYECKUX IIPOIECCOB C IIOMOIIBEO YPAaBHEHMH XHMMHUYECKHX
peakuuil

OOmpscHeHre CYIHOCTH XUMUUeCKuX IporeccoB. Kitaccupukaus XUMUIECKHUX
peakIyii Mo pa3IM4yHBIM IPH3HAKAM: YHCIIy H COCTaBY NPOJYKTOB H PEarcHTOB,
TerioBoMy 3¢ deKTy, HanpaBIeHuIo, haze, HATHYUIO KaTaIu3aTopa, H3MEHEHHMIO
CTeneHel OKHCIIEHUS JJIEMEHTOB, 00pa3yIONUX BELIECTRA.

VcTaHOBKa NPH3HAKOB OOIMIEro ¥ pasiMYHOTO B THIOJIOTHH pPeakuui Ui

Xnumuveckue . 9

earun HEOPraHMYeCKOH U OPraHn4decKod XMMHUH.

p Knaccudpuxaums BemecTB M IPOLECCOB C TOYKHM 3PEHUS  OKHCIICHHS-
BoccTaHOBJNEeHNS. COCTaBIEHHE YpaBHEHUH peakUuil C IOMOIIBI0 MEeTona
aNeKTpoHHOTrO OasnaHca.

OOBsicCHEHHE 3aBUCHMMOCTH CKOPOCTM XHUMHYECKOH peakluHu U II0J0XKEHUSA
XMMHYECKOTO PaBHOBECHS! OT Pa3IMYHbIX (AKTOPOB
. BeimosiHeHHEe  XMMHYECKOTO OKCIIEPHUMEHTAa B IIOJHOM COOTBETCTBHH C
XumMudeckni
IpaBuiIaMH 0€3011aCHOCTH.
IKCIIEPUMEHT
Habmopenue, uxcaiys U OMUCaHUE pe3yTIbTAaTOB IPOBEIEHHOIO 3KCIEPUMEHTA
[IpoBeneHre  CaMOCTOSTENBHOrO IOWCKA XUMHYECKOM wHHpopManuu c
XM ecKkast HCIIOJIb30BAHUEM pa3MYHBIX HCTOYHMKOB (HAYYHO-HOIYJSPHBIX H3JaHHUH,
KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHETa).
undopmanusn

Hcmonp3oBanre KOMIIBIOTEPHBIX TEXHOJOTWH A o0paboTku u  mepemadn
XHMHYECKOH HHOOPMAITNH B €€ ITPEACTABJICHHS B Pa3IMYHbIX hopMax

Pacuers! mo
XUMH4YEeCKUM
dhopmysam
U YPABHEHHUAM

YCTraHOBKA 3aBHCHMOCTH MEXIY KayeCTBEHHOW M KOJIMYECTBEHHOH CTOPOHAMHU
XMMHYECKHX 00BEKTOB U IIPOLIECCOB.
Pemenne pacueTHBIX 3a1a4 110 XUMHYECKUM (HOpMYyJiaM U YpaBHEHUSAM

IIpoduabuoe u
npodec-
CHOHAJILHO
3HAYHUMOE
coJep:KaHue

OGbCHEHHE XUMMUYECKHX SBJICHUHM, NMPOUCXOIAIIMX B TpuUpone, OBITY U Ha
IIPOU3BOJICTBE.

OmnpeneneHne BO3MOXHOCTEH IPOTEKaHUS XUMHYECKMX TIIpeBpalleHud B
Pa3IMYHBIX YCIIOBHSIX.

ColimrofieHre TpaBHJl 9KOJIOTHMYECKH T'PAaMOTHOTO IIOBEAEHHS B OKpYXKaromieit
cpene.

Ouenka BIMSHUS XUMHUYECKOTO 3arps3HeHMs OKPYIKAIoMIei cpesl Ha OpraHu3M
YyeJioBeKa U JPyrue XXHBBIE OpPTraHU3MBL

Cob6monenye mpaBuil Oe30macHOro oOpaieHusl ¢ TOPIOYMMU U TOKCHYHBIMH
BEIeCTBAMH, JIAGOpaTOPHBIM 000pyIOBaHHEM.

IToaroToBKa pacTBOPOB 3aJaHHOM KOHIIEHTpalXH B OBITY U Ha IIPOU3BOJICTBE.
Kputrueckas orieHKa JOCTOBEPHOCTH XUMHUYECKOH HH(popManuy,

MIOCTYMAIOMIEH U3 PasHbIX HCTOYHHKOB

15




4. YCJIOBUSI PEAJIM3AIINA YYEBHON AU CHUILIAHBI

4.1. MaTepnanbHo-TeXHHYECKOE o0ecIiedeHHe

Jlnst peaiM3alMy IPOrpaMMbl YIeOHOM TUCIUIUIMHEL « XUMUS» IIPEAYCMOTPEHBI ClIeIYIOIINE
CIIEIHATHHBIE TOMEIICHHUS:

Kabuner «xumuu», OCHAIUCHHBIM OOOPYHOBAaHHEM: HAZASOHLIMU NOCOOUAMU, IKPAHHO-
38YKOGLIMU NOCOOUAMY, UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIMU CPeOCMBAMY, TEXHHYECKUMU
CpeAcTBaMH OOYHUEHHS: MASHUMHO-MAPKEPHOU OO0CKOU, MYAbMUMeOUanpoexmopom, HOYmMOYKoM,

BbIXO0OM 8 UHMEPHEM.
JlaGopaTopusi, OCHAIIEHHAst HATYPaIbHBIMU 00BEKTaMU, MOJEISIMH, IpHOOpaMy U HabopaMu

14 IMOCTAHOBKH  ACMOHCTPALIMOHHOTO W YUYCHHYCCKOr0 OJKCICPHUMCHTA, pCaKTHBaMH H
BCITOMOT'aTCIILHBIM 060p}’I[OBaHI/IeM.

4.2. Yye0oHo-MeTOoaMUecKkoe 1 HHGopMaHOHHOE o0ecrieeHue

4.2.1. Kauroobecne4eHHOCTE

HanmeHoBaHMe JUTepaTypbi: aBTOP, HA3BaHUE, Ton Koauyectro Hanuune B
BUJ M3]AHNS, U3JATETLCTBO H3JaHUs IKIEMILISAPOB IeKTPOHHOH
H3naHui B oubnuoreke
oubnuorexe Bnl'y Bal'y
B COOTBETCTBHE C
®roc cCoo

OcHoBHas quTEpaTypa
1. T'abpuensn, O.C. Xumus: 10 knacc: 6a3oBbii
ypoBeHb: yuebnuk / O. C. 'abpuensu.~ 10-e uzz., crep. 2014 49
- M.: ipoda, 192 c. ISBN 978-5-358-13216-0.
2. Tabpuensn O.C. Xumma: 11 kmacc : 0a3soBblif
yposenb: yuebuuk / O. C. T'abpuenss. - 9-e u3L., CTED. 2014 50
- M.: Jlpoda, 224 c. ISBN 978-5-358-13067-8.

HonojaHnTebHAs IUTEPATYpPa

1. Heopranmueckas xumus: VYueGHoe mnocobue / URL:http://znanium

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

2. Xamwuroa AM. Opranpueckas XuMHA A URL:http://www.ip

cryneHtoB CITO: yuebHoe nocobue/ XamuTona A.M., 2016 rbookshop.ru/80239

Bycwirnna T.E, Caduna JI.P.- Kasans: KHUTVY, 172 ¢ html

4.2.2, llepunoanveckne 3 aHus
4.2.3. UaTepuer-pecypcnl
1. Xumus - oO6paszoBarebHbIl caifT [uis mKoapHUKOB - URL: http://hemi.wallst.ru/
2. Anxumuk - URL: http://www.alhimik.ru/
3. Chemnet - opunuansHoe 3MeKTpoHHOe u3nanue Xumuueckoro daxynsrera MI'Y B Internet. -
URL: http://www.chem.msu.ru/
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5. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHUA YUYEFHOM JUCIUILINHBI

PesyabTaTnl 00yuenus MeToab! O11eHKH

Cmyodenm Hayuumca: Brmonnenue:
- packpblBaTh Ha IpHMEpax poJb XUMHH B (QOPMHPOBAHHUH | HHIMBUAYATBHBIX 3aaHUM,
COBpEMECHHONH HAay4YHOM KapTHHBI MHpa M B I[pakTH4ecKoi | mabopaTopHbix paborT.

JACATCIIBPHOCTH YEIOBCKA, I/IH]II/IBI/IJIya.HBHI)Ie 51
- IEMOHCTPUPOBATL HA NMPUMEpAX B3aUMOCBA3L MCKIAY XHUMHEH u Q)pOHTaJ'IBHBIC OIIPOCEHI,
APYTHMH €CTCCTBEHHBIMH HaYKaMu, TCCTOBEIC H ITHCHEMCHHBIC pa60TBI.

- packpelBaThb Ha NpPHUMEpaxX IOJOXKEHUS TEOPHMH XHUMHUYECKOTO
ctpoenus A.M. bytneposa;

- noHuMaTth Qusmyeckuii cmbicn [lepuoxnmdeckoro 3axoma J[.U.
MenneneeBa ¥ Ha €ro OCHOBE OOBACHSATH 3aBUCHUMOCTH CBOMCTB
XVUMMUECKHX OJJIEMEHTOB M OOpa30BaHHBIX UMM BELIECTB OT
3JIEKTPOHHOTO CTPOEHHS aTOMOB;

- OOBSCHATH NPHYUHBl MHOrooOpas3ysi BELIECTB Ha OCHOBE OOIIUX
MIPEICTAaBIEHUH 00 UX COCTaBE U CTPOCHUM;

- TNpPUMEHATh IpaBUiIa CHCTEMaTHYeCKOM  MeXAyHapoIHOH
HOMEHKJIATYphl Kak CpeICcTBa pa3IMdeHUs U HACHTH(UKAIIK
BEIIIECTB 10 UX COCTaBY U CTPOEHHIO;

- COCTaBJATH MOJIEKYJSIDHBIE W CTPYKTYpHBIE  (OpMYyIBI
OpraHMYECKHX BEIECTB KaK HOCHTeNeH MH(pOpMalMy O CTPOCHHH
BEIIECTBA, €0 CBOHCTBAX W IPHHAMIE)KHOCTH K OIPEICICHHOMY
KJIacCy COeJMHEHUH;

- XapaKTepHU30BaTh OPraHNYECKUE BEILECTBA I10 COCTABY, CTPOCHHUIO
MU CBOHCTBaM, YCTaHABJIUBATh NPUIMHHO-CICICTBEHHBIE CBS3H
MEXy JaHHBIMHU XapaKTEPUCTHKaMH BEIIECTBa,;

- TPUBOIUTH MPUMEPHl XHUMHUYECKUX peaKiyif, pacKpbIBAIOLINX
XapakTepHble CBOWCTBAa THIIMYHBIX MpPEICTaBUTENEH KJaccoB
OpPTaHHYECKUX BEIIECTB C LEJbI0 UX HACHTU(UKAIUN 1 0ObICHEHHA
00J1acTH IPUMEHEHHUS;

- MPOTHO3UPOBATH BOZMOXKHOCTE IPOTEKAHUS XMMUYECKUX PeaKIvi
Ha OCHOBE 3HAHUH O THNAX XUMHYECKOH CBA3M B MOJIEKYJaX
PEareHTOB U UX peaKuHuOHHOHN cllocoOHOCTH;

- HCIIOJNIb30BaTh 3HAHHMS O COCTaBe, CTPOEHHH M XHUMHUYECKUX
CBOHCTBAX BEIECTB AJIs 0€30MacHOTO NMPUMEHEHHUS B IIPaKTHIECKON
IeSTeNHLHOCTH;

- NIPUBOJUTE IIPUMEPBI IPAKTHUECKOT0 UCHOJIB30BaHHS IIPOLYKTOB
nepepaboTkd HepTH W HPUPOAHOrO ras3a, BBICOKOMOJIEKYJISAPHBIX
COeOUHEHUH (IIOJUATUIIEHA, CHHTETHYECKOTO KaydyKa, aleTaTHOro
BOJIOKHA);

- NPOBOIUTH OIBITHl MO PACHO3HABAHUIO OPraHUYECKUX BEIIECTB:
IITHUEPHUHA, YKCYCHOM KHCIOTBI, HEMPEAEIBHBIX XUPOB, IIIFOKO3H,
Kpaxmajia, OENKOB — B COCTaBe IIMINEBBIX IIPOAYKTOB M
KOCMETHYECKUX CPEJCTB;

- BIAETh IMpaBWJIaMH U IpuemaMud Oe3omnacHoll paboTel C
XMMHYECKUMH BELIECTBAMH H JJaG0PATOPHBIM 000y IOBaHHEM;

- YCTaHaBJIHBATh 3aBUCHMOCTH CKOPOCTH XHUMHMUYECKOH peakuuy H
CMEILEHHS XUMHUYECKOr0 PaBHOBECHS OT pPa3lIMYHBIX (aKTOpPOB C
HEeNbI0  OIpeNeNIeHHs  ONTHUMANBHBIX  YCJIOBHHM  IIPOTEKaHHUs
XUMHYECKHX ITPOLECCOB;

- TMPUBOJIUTE NPUMEPHEI THAPOJH3A COJIEH B NTOBCEIHEBHOW XU3HU
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YeI0BeKa;

- IpUBOAUTL  NPUMEPHl  OKHCJIHTENBHO-BOCCTAHOBHTE/IBHBIX
peakuud B IPUPOJE, [POM3BOJACTBEHHBIX  Ipoleccax M|
KU3HEIESTEITHHOCTH OPraHiu3MOB,;

- TPUBOIUTH IPUMEPH] XMMHUYECKUX pPEaKUUl, pacKpbIBAIOLINX
ofmye XUMHYECKHe CBOHCTBA MPOCTHIX BEIIECTB — METALIOB U
HEMETaITIOB;

- TIPOBOJWUTH pacyeThl Ha HAXOXKICHHE MOJIEKYJLSIPHOH (opMyIbl
YIJIEBOIOPOJa MO MPOAYKTaM CTOpaHUs M IO €ro OTHOCHTEIHHOH
IUIOTHOCTA Y MAacCOBBIM JIOJISIM DBJIEMEHTOB, BXOJSINIUX B €ro
COCTaB;

- BlAIeTh TIpaBWIaMH 0€30maCHOro OOpalIeHHs C eIKHUMH,
rOpIOYMMH ¥ TOKCHYHBIMHM BELIECTBAMH, CpPEACTBAMH OBITOBOM
XUMUH;

- OCYLIECTBJIATh IIOMCK XUMHYECKOH MHGOOpMAIWU 1O Ha3BaHHAM,
uneHTuduUKaTopam, CTpyKTYpHBIM (OpMYyIaM BEILECTB;

- KPUTHYECKH OLIEHHBATh ¥ HHTEPIPETHPOBATh XUMHUYECKYIO
UHQOPMAaIUIO, COIEpPXKaIylocs B COODILICHUAX CPEINCTB MacCOBOH
uHpOpManuK, pecypcax VHTepHETa, HAyIHO-IOMYJISIPHBIX CTATHIX
C TOYKHM 3PEHHS ECTECTBEHHO-HAy4HOH KOPPEKTHOCTH B IEJsX
BBISIBJICHUS OIIHOOYHBIX CyXIeHUH B GopMUpOBaHUs COOCTBEHHOH
HO3HIINY;

- MpPEeJCTaBJATH .IYTH PEUIeHUs NIOOATBHBIX MpOOJeM, CTOSIIUX
Iepes  YeNIOBEYECTBOM:  3KOJIOTHYECKHMX,  JHEPreTUYECKHUX,
CBIPBEBBIX, U POJIb XUMHUH B PELICHUH 3TUX Mpobnem;

- U1 OOYYaIOIIHMXCS C OTPaHWYEHHBIMHM BO3MOYKHOCTSIMH 3JJOPOBBS
OBJIAJICHHE OCHOBHBIMM  JOCTYIHBIMH METOJaMH  Hay4HOTO
IIO3HaHMUSL.

Hudpepenuuposannsiii 3auém
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