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Pabouast mporpamma y4eOHOH IHCHMIUMHBI «XHMHsS» paspaborana Ha ocHoBe PI'OC
cpennero obmero obpaszoBanus (yTB. mpHKazoM MmunwuctepctBa obpazoBanus u Hayku PO ot
17.05.2012 r. Ne 413 B pex. or 29.06.2017 r.) ¥ Ha OCHOBE NPUMEPHOH MPOTPAMMEI
obmeobpasoBaTensHoil  yd4eOHOM — mHCHMIUTHHBL  «XUMHsS» IS IPO(ECCHOHAIBHBIX
oOpa3zoBarelbHBIX — OpraHusaluii, omxobpennoit Hayuno-meromuueckum coetom LlenTtpa
npogeccuonanpuoro odpazopanus LAY «DHMPO» u pexomengoBannoit aus peanusanuu [1T11ICC3
CIIO na Gase ocnosHOro 00mIEr0 06pa3zoBaHMs ¢ IMOJIYYECHHEM CpeJHEro obIero obpa3oBaHMs,
nporokos Ne 3 ot 21.07.2015 r. (yrounenus: nmporokon Ne 3 ot 25.05.2017 u HMII ot 11 okra6ps
2017 r. 3a Ne 01-00-05/925), ¢ yuerom IIOOII cpennero obuiero oGpasoBanusi, 0f00PEHHOM
petieHreM ®YMO mo o6memy oOpazoBanuio (mpotokon ot 28 wmrons 2016 r. Ne 2/16-3) mo
crnenuansHoctu CITO

07.02.01 «ApxuTtexTypa»

Kadenpa-paspaborunx: KoJuie/uk HHHOBAIIMOHHBIX TEXHOIOIMH U ITpeinpHHUMaTenseTBa BalY.

Pabouyto nporpammy cocrasui: Kypuasuna . H. 7//”/:/// k.T.H npenonaBatens KUTII Bal'y.

Pabouas mporpamma paccMoTpeHa u 0J00peHa Ha 3ace/laHUMM y4eOHO-METONHUYCCKOH KOMHCCHH
KHTII Bal™y

nporokos Ne { ot « A » ﬂé%f/&/l/{/ﬁ/ 2020 rona
d

f z
Hupexrop KHUTIT Bal'y H.E. Mumynuna

[Tporpamma mepeyTBepik/ieHa:

Ha yueOHBIN ro/1, TPOTOKOJI No oT

Jupexrop KUTII Bal'y H.E. Mummynuna

[IporpaMma nepeyTBepiK/ieHa:

Ha yueOHBIH roa, mpoTokos Ne oT

Hupexrop KUTII Bal'Y H.E. Mumynuna

IIporpamma nepeyTBepiieHa:

Ha yueOHBIH roji, mpotoko No oT

Hupexrop KUTII Bal'y H.E. Mumrynuna
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1. IACIIOPT PABOYEN IPOI'PAMMBI YYEBHOM JIUCHUIIUHbBI

1.1. Od1acTh npuMeHeHust padoyeil PorpaMmel

Pabouass  mporpamma  ofmeoGpazoBarenbHoil  yyeGHOM — AHCHMIUIMHBL  «XHMHS»
lIpe/iHasHaueHa JUIsl M3Y4YCHHs XHMHM B NPO(pECCHOHATBHBIX 0Opa3oBaTebHBIX OpraHH3alMsX,
peaM3yIomux  00pa3oBaTeNbHyO IporpaMMy cpeaHero ofuiero oOpasoBaHusi B IIpejenax
ocsoeruss [IIICC3 CIIO na 6aze ocHOBHOro ofmero o6pa3oBaHMsl 10  CHENHAILHOCTH
Texundeckoro npoguas CI10

07.02.01 «ApxurexTypa»

1.2. Mecro y4e0moii JMCHUMIVIHHBI B  CTPYKTYpe OCHOBHON  mnpodeccHoHaILHOI
00pa30BaTEILHOMH POrPAMMBI

YueOHast AUCUHIUIHHA « XUMHSA» SBIIsSeTCsl Y4eOHBIM TIPEIMETOM 110 BRIGOPY U3 0053aTeIbHOlM
1pe/iMeTHol obnactu «Ecrectennsle Hayku» @IOC cpennero obuero o6pazoBaHus.

1.3. Hean u 3apa4um yuedHOi XAHCHUNIMHBI — TPeOOBAHHSA K Pe3yJbTaTAM 0CBOEHHS yueOHOI
JAHCHHTLTHHBI

Coaeprkanue paboueii [porpaMmel  « XUMHS» HalpaBlIeHO Ha IOCTHIKEHHE CIIEAYIOLIHX
HneJie:

* (opmupoBaHHe y 00yYalOUIMXCS YMEHHS OIEHMBATH 3HAUMMOCTb XMMHYECKOrO 3HAHMS JUIs
Ka</10r0 YeJIOBEKa;

* (opmupoBanue y 06ydalONMXCsl EIOCTHOTO NPEJICTABIEHHS O MEPE H POJIM XHMHH B CO3JIAHHH
COBPCMEHHON €CTECTBCHHO-HAyUHOH KapTHHBI MHPA; YMEHHS OOBACHATH OOBEKTHI H IIPOIECCHI
OKpY’KaIOWEH NCHCTBUTEILHOCTH: MPUPOIHOH, COLMATLHON, KYJIBTYPHON, TEXHHYECKOH Cpebl,
MCITONIB3Ys JUIS 3TOTO XUMHYECKUE 3HAHHUS,

® pasBUTHE Yy OOy4alOLMXCs YMEHMH pa3iudaTe (DAkTbl U OLEHKH, CPABHMBATL OLCHOYHBIE
BBIBOJIbI, BUJIETH X CBSI3b C KPHTECPUAMH OLEHOK M CBS3b KPUTEPHEB C ONpPEACICHHOH CHCTEMOMH
LIIEHHOCTEH, (POPMYIIHPOBATL M 0GOCHOBBIBATE COOCTREHHYIO TO3HIHIO,

¢ npuodpereHHe  00yYalOUIMMHCS — ONbITA  Pa3HOOOPA3HOM  JIESATENBHOCTH, TO3HAHHS |
CaMOIMO3HAHKS; KIIIOYEBBIX HABBIKOB, HMEIONIMX YHHBEPCAIBLHOE 3HAYEHHE IS Pa3/IMYHBIX BHIOB
JeATENIbHOCTH (HAaBBIKOB pelieins npobieM, NPUHATHS pelleHuil, MonucKa, ananusa 1 o6paboTKy
nHGbOPMALMH, KOMMYHHKATHBHBIX HABBIKOB, HABLIKOB H3MEPEHHMI, COTPYIHHYECTBA, GE30MACHOI0
oOpallleHHs! ¢ BEMIECTBAMH B [IOBCCIHEBHON KU3HH).

OcBoenue conepskanusi yd4eOHOH JIMCUMIUIMHBEL «XHMHSY», OOECIEUHBACT JOCTHKEHHE
CTY/ICHTaMH CIEAYIOIHX Pe3y/IbTATOB:

®  JIUYHOCHIHBIX:
— 'YBCTBO OP/IOCTH M YBaKCHHs K HCTOPHH U JIOCTHXKEHUSAM OTE€UECTBEHHON XUMHUECKOM HayKH;
XUMHYCCKH IPAMOTHOE MOBE/ICHHE B NPO(ECCHOHANIBHOM NEATENBHOCTH U B OBITY IIPH oOpalieHun
¢ XMMHYECKHMH BEIIECTBAMMU, MaTepHAIAMH H POIECCAMH;
— TOTOBHOCTE K [POJOJKEHHIO 00pa3oBaHMsl M TOBBIIEHHs KBamupukauuu B H3OpaHHOI
NPOPeCcCHOHANBHON NEATeNIbHOCTH U 00BbEKTHBHOE OCO3HAHUE POJIH XMMHUYCCKHX KOMIIETEHIIH B
ITOM;
— YMCHHME MCIOJIL30BaTh JIOCTHIKCHHMSA COBPEMEHHOH XHMMHUYECKOW HAyKH M XHMHUYECKHX
TEXHOJIOTHH  JUlsl  MOBBILICHUS COOCTBEHHOTO HHTE/UIEKTYAIEHOTO Da3BUTHA B BBIOPAHHOM
11po(eCCHOHANBHOM JIeATEILHOCTH,



. Memanpet)memubtx:

— HCIOJIB30BaHHE PasimuYHbBIX BHUI0B [103HABATENLHOH JEATCIIBHOCTH H OCHOBHBIX
MHTCJUICKTYaIBHBIX OIlepaluii (MOCTaHOBKH 3amaud, (OpMYJIMPOBAHWS THIOTE3, aHAIH3a |
CHHTE34a, CpaBHEHH, 0606[IIGHHH, CHCTEMAaTHU3alluH, BBISABJICHUS NNPHYMHHO-CIIEICTBEHHEIX CBHBGﬁ,
II0MCKa aHAJIOTOB, (POPMYJIMPOBAHKS BBIBOJOB) JUISl PEIICHHS MOCTABJIEHHON 3a1auH, IPUMEHEHHE
OCHOBHBIX METOIOB IMO3HaHU (H&6II!-O,II€HI’I$I, Hay4YHoro BKCHepHMeHTa) AT U3YUCHHUSA pa3sIMYHBIX
CTOpOH XHMHYECCKHX 00BEKTOB U IponeccoB, € KOTOPBIMH BO3HHKACT H€06XOI[HMOCTI)
CTaJIKHBATLCs B IIPO()eCCHOHANIBHOM cdepe;

— HCIOJIE30BaAHHE Pas3/IMYHBIX MCTOYHUKOB JJISI NOTYYUCHH A XUMHWYECKOH I/lHq'JOpMaHI/II/I, YMEHHE
OLCHHTE €€ JIOCTOBEPHOCTL JUIS JIOCTHKEHUST XOPOIITHX pe3y/IbTaToB MPo(hecCHOHAbHOIM chepe;

*  NpPeOMemHbIX:
— PacKpeIBaTh HAa MPHMEPaxX pojib XMMHH B (JOPMHUPOBAHWH COBPEMEHHON HAYYHOW KAPTMHBI MHpa
M B IPAKTHYECKOH JESATEILHOCTH YeJIOBEKA;
— JACMOHCTPHPOBATh Ha MpHMEpax B3aHMOCBA3b MEXKIY XHMHEH H OPYIHMH €CTECTBEHHBIMH
HayKaMH;
— PacKphIBaTL Ha IIPUMEPAX IONOKEHHS TEOPUH XUMHUYEcKoro cTpoerust A.M. Bytieposa;
— nonuMmarh (Qusnueckuit cmeics Ilepuoanueckoro sakona J[.M. Menmeneesa W Ha €ro OCHOBE
OOBSACHSTL 3aBUCHMOCTb CBOMCTB XMMHYECKHX JJIEMECHTOB M OOpa30BAHHBIX HMH BELIECTB OT
3JICKTPOHHOIO CTPOEHHUSI ATOMOB;
— OOBSICHSTE IPUYUHBI MHOrOOOPa3sHsl BELIECTB HA OCHOBE OOLIMX MPEJCTABIEHUI 00 HX COCTABE
U CTPOEHHUH;
— MPUMCHATH IPaBHJIa CHCTEMATHYCCKOW MEMKIYHApOJHOH HOMEHKIATYpbl KaK CpEACTBa
pasiMICHHUsI M WICHTH(UKALMK BEIIECTB [0 X COCTABY M CTPOEHHIO;
~ COCTABJIATE MOJIEKYJISIPHBIC M CTPYKTYPHBIE (DOPMYJIBI OPraHHYECKHX BEIECTB KAK HOCHTENCH
MH(DOPMALIMK O CTPOEHHH BELIECTBA, €I0 CBOMCTBAX M NPUHA/UIEKHOCTH K ONPE/IeIeHHOMY KIIAcCy
COC/IMHCHHH;
— XdpaKTepH30BaTh OPraHHYCCKHE BEHIECTBA 110 COCTaBY, CTPOSHHIO M CBOMCTBAM, YCTAHABIUBATE
NPHYHHHO-CIICACTBEHHBIC CBSA3H MEXK/y JIAHHBIMH XapaKTePUCTHKAMH BEIECTBA,
— TNPUBOJIUTE IPUMEPBI XUMHUYECKHUX PEAKIMH, PACKPBIBAIOIIMX XapaKTepHble CBOWCTBA THIIHYHBIX
PEICTABUTEIIH KJIACCOB OPraHMYECKHX BEIIECTB C IIENBI0 UX MAEHTH(QHKAINH U OOBSICHEHHS
00J1acTH NPUMEHEHHS;
— HPOrHO3HPOBATE BO3MOXXHOCTH MPOTEKaHHS XMMHUYECKHUX peaklMii Ha OCHOBE 3HAHHMH O THIIAX
XMMHYCCKOH CBsI3U B MOJICKYJIaX PEAareHTOB M MX PEakIIMOHHOM CII0OCOOHOCTH;
— HCNOJIB30BATL 3HAaHHS O COCTaBe, CTPOCHHH M XUMHYECKHX CBOICTBAX BEIIECTB JUis
0e3011acHOr0 IPUMEHEeHHs B IIPAKTHYECKOH 1eSTeLHOCTH:
— IIPHBOJMTBL [PUMEPLI NPAKTHYECKOTO HCIOJb30BAHUS IPOJYKTOB IepepaboTku He(pTH H
IIPUPOJIHOTO Ta3a, BBHICOKOMOJICKYISIPHBIX COCIMHEHMH (IOJIMITHIICHA, CHHTETHYECKOTO KaydyKa,
AleTaTHOIO BOJIOKHA);
— HPOBOJIUTE ONBITHI 11O PACHO3HABAHUIO OPraHUYECKHX BEIIECTB: [IIHIEPHHA, YKCYCHOH KHCIOTDI,
HEHIPEICIILHBIX JKMPOB, TIJIOKO3bl, Kpaxmaia, OelKOB — B COCTaBe MHINEBBIX IPOJIYKTOB MU
KOCMETHYECKHX CPEJICTB;
— BIAJIETh IpaBUJIAaMH W [pHeMaMM 0e30macHOH paboThl ¢ XMMHYECKHMH BEIIeCTBAMH M
11a00PATOPHBIM 000PY/I0BAHHEM;
— YCTaHABIIMBATh 3aBUCHMOCTH CKOPOCTH XHMMHYECKOH pEakIMH M CMEIIECHHS XUMHUYECKOTO
PAaBHOBECHS OT PA3IMYHBIX (DAKTOPOB C LENBIO ONpENETIeHHs ONTHMAIBHBIX YCIOBHH NPOTEKAHMS
XMUMHYECKHX [TPOIIECCOB;
— UPHBOJAUTE MPUMEPEI I'H/IPOJIH3a COJIEH B IIOBCETHEBHOM IKU3HH YeJIOBEKa,
— TPHBOAMTE  MPUMEPLI  OKMCIHTEIBHO-BOCCTAHOBUTEIBHBIX — peakiuii B IpHpoOIe,
MPOM3BOICTBEHHBIX IPOIECCAaX H )KH3HEIESTEIbHOCTH OPIraHU3MOB;



— TNPHBOJUTEL IPHMEPLI XHMUYECKHX PpEaKldil, pacKpbIBalOIUX OOlMe XHMHYECKHE CBONCTBA
IIPOCTBIX BEIIECTB — METAJJIOB M HEMETAJIJIOB;

— [POBO/IMTH PACYEThl HA HAXOXK/JIEHUE MOJEKYIAPHOH (hOpMYyINBI yIIeBOAOpOa MO TMPOaYKTaM
CrOpaHus U IO €ro OTHOCHTEIbHOH IJIOTHOCTH M MAacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSIIHX B €ro
COCTaB;

— BIQJIETh IpaBulaMH Oe30macHOro oOpalleHHs] C eOKHMH, TOPIOYHMH H TOKCHYHBIMH
BEIIEeCTBAMH, CPEJICTBAMU ObITOBOI XUMHUH;

— OCYHIECTBJSITH TOMCK XHMHYECKOH HH(OpPMAamMH 10 Ha3BaHUsIM, HWJIECHTH(PHKATOPAM,
CTPYKTYPHBIM (pOPMYJIaM BEIECTB;

— KPHTHYECKH OIIEHHBaTh M HMHTEPIPETHPOBATE XMMHYECKYIO MH(OpPMALUIO, COAEPIKAIIyIOcs B
COOOLUCHHUSIX CPEACTB MaccoBol nH(OpMaIuH, pecypcax MHTepHEeTa, HAYYHO-IIONYJIAPHBIX CTAThAX
C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEJISIX BBISIBICHHS OLIHOOYHBIX CYXKICHHM
1 GopMHpOBaHUS COOCTBEHHOM O3ULIMHU;

— MNpPEACTaBIATh TIYTH pEIIeHus TIN00anbHbIX NpolieM, CTOAMIMX IIepell YeI0BEYECTBOM:
OKOJIOMMYECKHX, SHEPTETHYCCKHUX, CHIPhEBBIX, U POJIb XHMHH B PELIEHHUH ITHX MPOOIIEM.



2. CTPYKTYPA U COAEPKAHUE YYEBHOM JUCIUAIIIMHBI

2.1. O61em yueGHOMH JIMCIMIVIMHBL H BHBI Y4e0HO0I padoThl

Bu 1 yuebHOI paboThI O0bem JacoB
Obbem 00pa3oBaTeILHOH NPOrpaMMbl Y4eOHOI JHCHUILIHHBI 99
B TOM YHCJIE!
TEOpETHYECKOE 00yUeHHe 22
s1abopartopHble paboThl (eciu npedycmomperio) 44
IPAKTUUCCKHE 3aHATHS (ec/iu npedycMOmpeHo) -
VH/IMBUYaJIbHBIN TIPOEKT (eciu npedycmompero) -
KOHCYJIbTAI[HH -
caMOCTOsATENIbHAs paboTa 00y4aromerocs (BCero) (eciu npedycmompeno) 33
B TOM YHCIIE:
CaMOoCTOsITe/IbHAs padoTa Ha/l HHAUBHAYATBHBIM IIPOEKTOM (ec/u -
npeoycmompeno)
IIpomeskyTounas arrecraumus (Jugpepenyuposanuviii 3auém) -
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3. XAPAKTEPUCTHKA OCHOBHBIX BUJ0B YYEFHOM AESTEJIbHOCTH

CTYJEHTOB.

COJIEPKAHUE
OBYUEHUS

XAPAKTEPUCTHUKA OCHOBHBIX BUIOB I[E%TEHI)HUOCTH
CTYZIEHTOB (HA YPOBHE YYEBHbIX IEMCTBUH)

Baskueiimue
XHMHYECCKHE
MOHATHS

YMeHHe JaBaTh ONpeJeieHHe H ONEPUPOBATH CIEAYIONMMH XHMHUYECKHMH
TIOHATHAMU: BEUICCTBO, XMMHYECKHH 3IIEMEHT, aToM, MOJIEKY/a, OTHOCHTEIIbHbIE
aTOMHass M MOJIEKYJIIPDHAsl MacChl, MOH, aJUIOTPOIHS, H30TOIBIl, XUMHUYECKas
CBA3b, OJICKTPOTPHIATENBHOCTh, BAJIEHTHOCTh, CTElNE€Hb OKMCIEHHSA, MOJb,
MOJIADHAs Macca, MOJIIPHBIH 00beM ra3000pa3sHBIX BEIIECTB, BEIIECTBA
MOJIEKYJIAPHOIO ¥ HEMOJICKYJIAPHOIO CTPOEHHUS, PACTBOPBI, 3JICKTPOIMT M
HEDJICKTPOJIHT, K TPOJITHYECKAs] JUCCOIHAIHS, OKHCIIUTEITh H
BOCCTaHOBUTENIb, OKHCICHHE H BOCCTAHOBIEHHE, TEIJIOBOH 5(({eKT peakiuu,
CKOPOCTb ~ XUMWYECKOW  peaklMW, KaTalu3, XHMHYECKOe paBHOBECHE,
YITIEPOAHBIH CKeJleT, (PyHKIMOHANBHAS IPYIIIA, H30MEPHS, TOMOJIOTHSI

OcCHOBHBIEC 3AKOHBI
XHMHH

DopMyTHpoBaHHE 3aKOHOB COXPAHEHHSI MACChl BELIECTB M MOCTOAHCTBA COCTABA
BEIICCTB. Y CTAHOBKA MIPUYMHHO-CIICNCTBEHHON CBSI3H MENKIY COMEPIKAHMEM ITUX
3aKOHOB M HAaNHCAaHHEM XHMHUYECKHX (OpMyJ] M ypaBHeHui. VYcraHoBKa
3BOJIOLMOHHON CYIIHOCTH MEHJIENEEBCKON M COBpeMeHHO (hOopMyIMpoBOK
nepuoanyeckoro s3axona J[.M.Menneneesa. O0bsicHeHHe (PH3HUECKOTO CMBICIA
CHMBOJIMKH NIEPUOIHYECKON TaONUIBI XMMHUYeCKuX 21eMenToB J[.1.Mennencepa
(HOMEpOB 3JIEMEHTA, TIEPHOMA, TPYIIIbI) U YCTAHOBKA NPHUYHHHO-CICACTBEHHOMN
CBA3H MEXCly CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMH H3MEHCHMS CBOMCTB
JIEMEHTOB W 00pa3’OBaHHBIX HMMHM BEIIECTB B IEPHOJAaX M  TpYyIIax.
XapakTepucTuKa 2JIeMEeHTOB MalIbIX U OOJIBIINX MEPHOIOB 110 HX TTONONKEHHIO B
Ilepuoauueckoii cucreme J[.M.Menaeneena

OcHoBHbIE TEOpUH
XHMHH

YCTaHOBKa 3aBUCHMMOCTH CBOHCTB XMMMYECKHX BEIIECTB OT CTPOCHHMS ATOMOB
00pasyIoUUX UX XMMHUYECKHX 5J€MEHTOB. XapaKTePUCTHKA BAKHEHIIHX THIIOB
XUMHYECKHUX CBA3EH MU OTHOCUTEIILHOCTH 3TOH THIOJIOTHH.

OObscHenue 3aBUCHMOCTH CBOMCTB BEIECTB OT HX COCTABA H CTPOCHHS
KPUCTAJUIMYECKHX PEIIETOK.

QOpMYIHPOBKA  OCHOBHBIX  IOJNOXKEHMHA  TEOPHH  9JIEKTPOIHTHYECKOT
AMCCONMANMM M XapaKTepUCTHKAa B CBETE 3TOH TEOPHH CBOMCTB OCHOBHBIX
KJTaCCOB HEOPraHWYECKHX COeTHHEHHII.

DopMyIHPOBKA OCHOBHBIX IIOJIOKEHHE TEOPHH XHMHYECKOrO CTPOCHHSI
OPraHHYeCKUX COCMMHCHHH M .XapaKTEPUCTHKA B CBETE ITOH TEOPHH CBOHCTB
OCHOBHBIX KJIACCOB OPIdHUYECKHX COEMHEHUH

Baxkueiimmue
BelecTBa H
MaTepHUabl

XapakTepHCTHKA COCTABA, CTPOCHMS, CBOMCTB, MOJIYUYCHHS W [IPUMEHEHUST
BaxHeHmux meramwioB (IA wu II A rpynm, amomuHHs, jKelesa, a B
€CTECTBEHHOHAYYHOM NPOQHIIe H HEKOTOPBIX d-3]IEMEHTOB) M HX COCAMHEHHIL.
XapakTepUCTHKA COCTABA, CTPOCHHS, CBOICTB, NONYYEHHS W IPHME- HEHHs
BakHenmx Hemeramos (VIII A, VIIA, VIA rpynn, a takxe azora u thocdopa,
Yriaepo/a v KpeMHHs, BOJIOPOA) H UX COEJIMHEHHUIA.

XapakTepUCTHKA COCTAaBA, CTPOCHMS, CBOMCTB, MOJYYEHHS U IIPUMEHECHUSI
BOKHCHIIMX  KJIACCOB  YIIIEBOJOPOJIOB  (AIKAHOB, IMKIOANKAHOB, AIKCHOR,
AJIKMHOB, apeHOB) M UX HauOoJiee 3HAYMMBIX B HAPOJHOXO3SHCTBEHHOM ILIAHE
IIpeJIcTaBUTeNe,

AHAIOTHYHas XapaKTepHCTHKA BaXKHEHIIMX Ipe/cTaBHTesCi JPYTHX KJIaccoB
OPraHHYeCKUX COCIAMHEHMH: METaHOlla W DTaHOJIA, CIIOKHBIX 3(HMpPOB, YKHPOB,
MBI, aNbICrHAOB ((HOpMaNbAETHAOB H alleTalbIerHa), KETOHOB (auerona),
KapOOHOBBIX KHCIOT (YKCYC- HOH KHCIIOTBI, ISt €CTECTBEHHOHAYYHOTO NpoduJis
IPEACTABUTENIEH  IPYrHX KIACCOB  KHMCJIOT), MOHOCAaXapHaoB (IJIIOKO3BI),
AMcaxapuios (caxaposbl), MOJHCaXapuIoB (KpaxMala H IeUTI0I03bl), aHHJIMHA,
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dMHHOKHCIIOT, GGHKOB, HCKYCCTBCHHBIX W CHHTETHYECKHX BOJIOKOH, Kay4yKoOB,
IiacTMacce

XUMHYeCKUI SI3bIK
M CUMBOJIHKA

Wcnonpsoanue B yueOHoit U mpodeccHOHaIbHON JEATEIBHOCTH XMMHYECKHX
TEPMHHOB ¥ CHMBOJIHKH.

Hasganue M3y4yeHHBIX BeIIECTB 10 TPHBHANBHOH MM MEXKTYHApOTHOH
HOMCHKJIATYpe M OTPaXKEHHE COCTaBa DTHX COEJIMHEHHH C IIOMOILBIO
XHMHYECKHX (POpPMYIL

OTpaxceHne XMMHYECKHX IPOLECCOB C IOMOIIBIO YPAaBHEHHIH XHMHYECKHX
peakiui

XuMHUYeCKHe
peakuuu

OO®bsicHeHHE CYIHOCTH XHMHYECKHX IIPOLECCOB. KiacCH(DHUKAIHSA XHMHUICCKHX
PEeaKInii 110 pa3MYHBIM MPH3HAKAM: YHCITYy H COCTAaBY NPOAYKTOB U PEarcHTOB,
TEIIOBOMY 9((eKTy, HanpaBlIeHuIo, (Gase, HAIMYMIO KATAIU3ATOPA, HIMEHEHHIO
CTENEHeH OKHMCIIEHUS 3IEMEHTOB, 00pa3yOMX BELIECTRA.

YcTaHOBKa NpPU3HAKOB OOIIEr0 M pasiM4HOr0 B THIONOTHH peaKIil Ui
HEOPraHUYEeCKOH M OPraHHYeCKOH XUMMUH.

Krnaccuuranus BemectB M HpoIeccOB ¢ TOYKM 3PEHHS  OKHCIIEHHS-
BoccTaHoBjieHHs. (CocTaBlieHHe YpaBHCHHI peaknuii ¢ MOMOIIBIO MeToma
3IIEKTPOHHOTO OanaHca.

OObsicHeHMEe 3aBHCHMOCTH CKOPOCTH XHMMYECKOH pPEaKIMH M TOJIOKEHHS
XUMHYECKOTO PABHOBECHS OT PA3NHYHBIX (AaKTOpPOB

XuMH4eckHit

BeImonHenne  XMMHYECKOr0 9KCIIepUMEHTa B TOJHOM COOTBETCTBHH  C
[paBujIaMi OE3011aCHOCTH.

IKCIEPUMEHT
Habrozenue, puikcanus u onucanne pe3ybTaToB HPOBEJEHHOIO SKCIIEPUMEHTA
IIpoBenerne  caMOCTOATENBHOrO — MOMCKA — XHMMYECKOH HH(pOpPMALHH ¢

T MCII0JIb30BAHHEM  PA3JIMYHBIX UCTOYHHKOB (HAYYHO-TIOMYJSIPHBIX  H3J[aHHIL,
KOMIIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB Murephera).

uHpopMaHs

Mcrionp3oBaHie  KOMIBIOTEPHBIX TEXHONOTHH uis o6pabOTKH M mepexaun
XMMHYCCKOH HH(OPMAIINH U ee TIPEACTABIICHHS B PA3TMYHBIX (hopMax

Pacuersi no
XHUMHYECKHM
bopmyaam
H YPaBHEHHSIM

YcranoBka 3aBHCHUMOCTH MEKIy KadecTBEHHOH M KOIMYECTBEHHOH CTOPOHaMH
XUMHYECKHX 00BEKTOB H IIPOIECCOB,
Perenne pacueTHpIx 3a1a4 o XuMudyeckum GopMyIaM U ypaBHeHHIM

IIpoduibHoe u
npodec-
CHOHAJIBHO
3HAYHMOE
cojiepranue

OObsAcHEHHE XUMHYECKUX SBICHHUH, NPOHCXOSIIHX B npupoje, OblTy M Ha
[IPOU3BO/ICTRE.

Onpejenenne  BO3MOKHOCTEH IpOTEKAHHS XHMHUYECKHX NpeBpalleHHid B
pasjIiYHbIX YCIOBUSIX.

Coburoienue npaBuil 9KOJIOrMYECKH IPAMOTHOIO [IOBEIEHHS B OKpY2Kalolei
cpeze.

Orenka BIMSAHUA XMMHYECKOTO 3arps3HEHHS OKPYIKAOLIEH Cpesibl Ha OpraHu3Mm
4EJIOBEKA U APYIHe KUBBIE OPraHH3MEL.

Cobmozienne npaBui1 Ge30MacHOr0 OOPAIEHHS C TOPIOYHMH U TOKCHUHBIMI
BEILICCTBAMM, J1aO0OPATOPHBIM 000PYIOBAHUEM.

Hoxroroska pacTBOpoOB 3a1aHHON KOHLEHTPAIMH B GBITY H Ha IIPOH3BOJCTEE.
Kputideckas onenka J0CTOBEPHOCTH XUMUUeCKOH HH(OpMALuy,

NOCTYMAIOMIEH U3 pa3HbIX HCTOYHHKOB
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4. YCJIOBMSI PEAJIM3AIINA YYEBHOM JUCUUILIAHBI

4.1. MaTepua/bHO-TeXHHYeCKOe 0fecneyeHue

Jlist peajinzanuu nporpaMmel yueOGHOH AUCHMIIHHB « XHMMHS» TIPEyCMOTPEHBI CIIEIYIOLIHE
CIELHAILHBIE TTIOMEIIEHHS:

Kabumer «xumuuy, ocnameHuvlii 060pyI0BaHHEM: HAIAONBIMU NOCOBUAML, IKPAHHO-
36YKOGLIMU  ROCOOUIMU,  UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIMU  CPEOCMBAMY,; TEXHHIECKUMU
CPEICTBAMU OOYUCHHS: MAHUMIO-MAPKEPHOTI OOCKOT, MYIbMUMeOUANPOeKmopoM, HOYMOYKoM,
BLIXOOOM 6 UHIMEPHEM.

Jlabopatopus, ocHallleHHas HATYpaTbHBIME OOBEKTAMH, MOJIE/IAMH, npubopamu u Habopamu

AT TIOCTAHOBKH  JISMOHCTPAL[MOHHOIO M YYEHHYECKOrO OIKCIEPUMEHTA, peakTUBAMH M|
BCIIOMOTaTEIbHBIM 000PYI0BAHHEM.
4.2. YuebH0-MeToM4YecKoe H HH(OPMAIIHOHHOE 0fecedeHne
4.2.1. Knuroob6ecneuennocrs
Hanmenosanue nuTepaTyphl: aBTOP, Ha3BaHNe, Ion KonuuecTso Hanunuue B
BH/ U31aHHUA, H31ATEeJILCTBO H3TaHHUsA IK3IEMILIAPOB 3J"IBK'|"p0HHOrl
H3J1aHHIi B onbdsnoTeKe
oudnnorexe Bal'y Bal'y
B COOTBETCTBHE C
®roc coo
OcHoBHas1 iMTEpaTypa
1. I'abpuessn, O.C. Xumus: 10 knace:
0azoBblit yposeHs: yuebnuk / O. C. 2014 49
["abpuensn.- 10-e u3j., crep. - M.: Ipoda,
192 ¢. ISBN 978-5-358-13216-0.
2. Tabpuwensn O.C. Xumums: 11 kmacce:
OasoBbli  ypoBeHb: yuebHuxk / O. C. 2014 50
l'abpuensn. - 9-e u3n., crep. - M.: Jlpoda,
224 c. ISBN 978-5-358-13067-8.
JonoHuTe/IbHAS JIHTEPAaTYpa
1. Heoprannueckas xumus: YuebHoe .URL:htt%(/)ZIEH
nocobue / boromonosa 1.B. - M.: Anbga-M, 2016 ;%?gﬁ??bo;)k—z
iy | . php? -
MH®PA-M, 336 ¢ 38925
%‘XaMfd\"l‘OBa AH OpraHquc‘Kaﬂ XUMUS JJTs] URL:hitp:
crynentos CITO: yyebHoe nocobue/ :
- 2016 w.iprbookshop.r
Xamurosa AWM., Byceiruna T.E, Capuna /80239 himl
JLP.- Kasans: KHUTY, 172 ¢ ! S

4.2.2. Ilepuoanyeckue u3ganus
4.2.3. UuTepuer-pecypenl

1. Xumus - oOpazoBare/bHbIil caiiT Juis IKOIPHUKOR - URL: http://hemi.wallst.ru/

2. Anxumuk - URL: http://www.alhimik.ru/

3. Chemnet - odHIHanBHOE HMEKTPOHHOE H3/aHHE XUMHYECKOTO ¢axynerera MI'Y B Internet. -

URL: http://www.chem.msu.ru/
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5. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JINCITAILINHBI

PesyabTaThl 00yuenus MeToas! oUeHKH

Cmyoenm nayuumes: Boinonnenue:
— packpbiBaTb Ha I[PUMEpPaX pojb XUMHH B (POPMHUpPOBaHHM | HHAMBHIYATBHBIX 3aaHHIi,
COBPEMEHHOH Hay4HOH KapTHHBI MUPa U B IPAKTHYECKOH JEATENLHOCTH | JIAG0PATOPHEIX padoT.

YeJIOBEKa, WunuBunyanpHble U
— JICMOHCTPHPOBATH Ha I[pUMEpaxX B3aHMOCBA3b MEXNy XHMHeill u | (PPOHTAIBHBIE OPOCHL,
JIPYTHMH €CTECTBEHHBIMH HAYKaMMU; TECTOBBIE M  IIHCBMEHHbIE

~ PACKpBIBATL HA IMpUMEpPaX IIOJIOXKCHHS TEOPUH XHMHUYECKOro | PAOOTHL.
crpoennst A.M. ByriepoBa;

— HOHWMaTh (u3MYeckuii cMmbich [lepuoamdeckoro 3akoma JIU.
MenjienieeBa u Ha ero OcHOBe OOBACHATH 3aBHCHMOCTH CBOMCTB
XHMHYCCKHUX  2JIEMEHTOB M 00pa3oBaHHBIX MMM  BEIIECTB  OT
3JIEKTPOHHOIO CTPOCHHS ATOMOB;

— OOBSCHATL [PUYMHBI MHOrOO0pasus BEIECTB HA OCHOBE OOLIMX
[1peJICTaBICHUH 00 HX COCTaBE H CTPOEHHUH;

— IPUMEHSITh IIpaBHIa CHCTEMATHYECKO MEXIyHapOJHOH
HOMEHKJIATYpbl KdK CPE/ICTBA PA3IMYCHUS] M HACHTH()UKAIMH BEIICCTB
110 UX COCTABY M CTPOCHHIO;

— COCTaBJIATEL MOJICKYJSIPHBIC M CTPYKTYpPHBIE (JOPMYJIBEI OPraHMYeCcKHuX
BCLICCTB KaK HOcHTesleH MH(OpManM#d O CTPOEHHM BEIIECTBA, €ro
CBOHMCTBAX U MPHHA/UIEKHOCTH K OIPE/ICICHHOMY KIIACCY COCHHEHHI;
— XapakTepu30BaTh OPraHUYECKHE BELIECTBA 110 COCTAaBY, CTPOCHUIO U
CBOMCTBAaM, YCTaHABJIUBATh MPHUYUHHO-CIIECTBEHHBIC CBA3H MEXKTY
JIAHHBIMH XapaKTEePHCTHKAMH BEIECTBA;

— [NPHUBOJMTL  HPUMEPBI  XHUMHUYECKMX peakilHil, pacKphIBAIOIINX
XapakTepHblC ~ CBOWMCTBA  THIMYHBIX  [PEACTaBHTENICH  KIIAcCOB
OPraHHYCCKUX BCIIECCTB C LEIBIO MX WICHTH(OHKAIUH W OODLACHEHHS
00JIaCTH IPUMEHEHHS;

— UPOrHO3MPOBATH BO3MOYKHOCTD NPOTEKAHUS XMMHYECKHX peaKlinii Ha
OCHOBE 3HAHMH O THIIAX XUMHYECKOH CBSI3H B MOJIEKYJIAX PEAreHTOB H
UX PEaKIIMOHHOM crmocoOHOCTH;

— MCIIOIB30BaTh 3HAHHS O COCTaBe, CTPOCHHHM M XHMHYECKHX
CBOHCTBAX BCIIECTB Il GE30NACHOTO NPUMEHEHHS B NPAKTHYECKOMH
JeSTENILHOCTH;

— HPHBOIMTE NPUMEPBI NPAKTHYECKOrO HCIIONB30BAHUS IIPOIYKTOB
nepepaboTku  He(GTH M HPHPOJHOIO rasa, BhICOKOMOJEKYIISPHBIX
COC/TMHEHMI  (IIOJIMITHIICHA, CHHTETHYECKOr0 KaydyKa, aleTaTHOro
BOJIOKHA);

— NPOBOAMTL OMBITHI TIO PACIIO3HABAHHK) OPraHHYECKHUX BEIECTR:
[JIMLUCPHHA,  YKCYCHOH KHCJIOTBI, HENPE/ENIBHBIX JKMPOB, TJIOKO3bI,
Kpaxmajia, OCjIKOB — B COCTaBE MUIICBBIX MPOAYKTOB M KOCMETHUYECKHX
CPeJICTB:

— BJQIeTh  NpaBullaMH M OpueMaMM  Oe3omacHoil  paboTel ¢
XHMHYECKUMH BCLIECTBAMHU U 1a0OPATOPHBIM 000PYI0BAHUEM;

— YCTAHABJIMBATh 3aBUCHMOCTB CKOPOCTH XHMHYECKOH peakiHH u
CMCLICHHST XHMUYECKOTO PABHOBECHS OT Pa3IMYHBIX (DAKTOPOB C LEJIBIO
ONPEJICIICHHs  ONTUMAIBHBIX  YCHOBUH  IPOTEKAHHS XHMHUYCCKHX
TIIPOLIECCOB;

— TNPHBOJUTHL TNPUMEPLI THIAPOJIM3A COJIeH B IIOBCEIHEBHOH JKH3HH
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YHECJIOBEKA,

— TIPUBOJMTH IIPHMEPBI OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHH B
[IPUPOJIE, IPOM3BOJCTBEHHBIX IIpoLEccax M IKU3HEACATEILHOCTH
OpraHU3MOB;

— 1IPMBOJIUTDH IPUMEPhI XHMUUYECKHX PEaKilMi, pacKphIBAIOLIMX 0OLIMe
XMMHYCCKHE CBOMCTBA IIPOCTBIX BEIECTB — METAJIJIOB H HEMETAJIOB,

— HPOBOJHUTL pacyeThl HAa HAXOM/ICHUE MOJICKYJISAPHOH (OpPMYJIb
YIJIEBOAOPOJA 110 MPOAYKTaM CLOpaHHs M II0 €r0 OTHOCHTEIBHOM
IJIOTHOCTH M MAaCCOBEIM JI0JISIM 3JIEMEHTOB, BXOJIAIIHX B €0 COCTAB;

— BJAJICTh IpaBUIaMH 6€3011acHOr0 OOpalleHHs ¢ eIKHMH, TOPIOYHMH
M TOKCHYHBIMH BELECTBAMH, CPEICTBAMH OBITOBOH XUMHH,

— OCYUIECTBISATH IOMCK XHMHMYECKOH HWH(OpPMALMH I10 HA3BAHUSM,
HJIEHTU(DUKATOPAM, CTPYKTYPHBIM (JOPMYJIaM BELICCTB;

— KDMTHYECKM  OLICHHBATH M HMHTEPIPETHPOBATH  XUMHYECKYIO
HHDOPMAIMIO, COJECPIKALILYIOCS B COOOLIEHHAX CPEICTB MACCOBOIL
HH(popMalK, pecypcax . VIHTEpHETa, HAYYHO-TOMYNSAPHBIX CTATBIX C
TOUYKH 3PEHHUS €CTCCTBEHHO-HAYYHOH KOPPEKTHOCTH B LICJISAX BBISIBICHHS
OIMOOUHBIX CY)KIEeHHH U popMHPOBaHHs cOOCTBEHHOMN MO3UIHMH,

— [IPEJICTABNIATE IyTH PEIICHHs 17100aIbHBIX POOIIEM, CTOSIINX TTEpe]
HUCJIOBEYECTBOM: JKOJIOTMYECKHX, YHEPreTHUECKHUX, ChIPhEBBIX, H POJIb
XUMHH B PELICHUH 3THX MTPOOIIEM.

Hudppepenyuposannsiii
3auém
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