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PaGouas nporpamma paspaGorana B cootBetcTBHY ¢ TpeGOBaHHSAMU:
- DesepaibHOro  rocy1apeTBEHHOro 00pa3oBaTe/bHOro  CTaHIapTa CpeHero obIero
00pa3oBanHs, YTBEPKIAEHHOTO NPHKA30M MunoGpuayku Poccun ot 17 mas 2012 Ne 413
(3aperucTpHpoBaHHOr0 MUHHCTEPCTBOM 1OCTHIMH Poccuiickoii ®exepaumn 7 wions 2012,
perucTpauHonHblii Ne 24480);
- QesiepaibHOro rocy1apCTBEHHOTO 00pa3soBaTe/IbHOIO CTaHAapTa 110 creunatbHocTn 15.02.08
Texnonorns MammnocTpoenns CPE/IHEro NMpoQeCcCHOHATLHOr0 0Opa3oBaHHs, YTBEPKJACHHOrO
Ilpukasom Munobpuaykn Poccun ot 18.04.2014, Ne 350 (3aperucTpupoBaHHOrO
MunncreperBom  roctHE  PoccHiickoi Denepaunn  22.07.2014, perucrpaunonnsii  No
33204);
- Ha OCHOBAaHWH NPHMEPHOH MpPOrpaMMbl 0G1IEOOPA3OBATENBHON YYeOHON AMCIMNIHHEI
«XuMHA» IS IpodecCHOHATBHBIX 00pa3soBaTe/IbHBIX  OpraHM3alMii, PEKOMEHI0BAHHOI
DesepaibHbIM  TOCYAAPCTBEHHBIM  ABTOHOMHBIM yupexaennem «DeaepanbHblii MHCTHTYT
pasBHTHs 00paszoBanus», npotokon Ne 3 ot 21.07.2015 (perucTpanHoH bl HoMep peneH3uu
385 01 23.07.2015).

PaGouas nporpamma pacemorpena
Ha 3acestanuu [IK OOuOI'CH MullH
ITpotokon Ne 11
oT «23» nions 2021 r.
Ilpencenarens 1K
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1 OBIIIAS XAPAKTEPUCTUKA YYEFHOU JUCITATLIAHBI
OY /.08 XUMUA

1.1 MecTo AMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl

Huctmmumaa OVY/[.08 Xwumusi BXOAUT B 00LIe00pa3oBaTeIbHBIA y4eOHBIA LIUKI
[MIICC3 kak o6mas y4yeOHass aucnuILiiHA (MO BBIOOPY M3 00s3aTENBHBIX MPEIMETHBIX
obOacrei).

PaGouas nporpamma yueOHON AUCHUIUIMHBI SBJISETCS YaCThIO MPOTrPaMMbl MOJATOTOBKU
CIEIMAJINCTOB CpeAHEro 3BeHa 1o cnenuanbHocTy 15.02.08 TexHomorus MalmHOCTPOEHUS.

1.2 lleab u JIaHUPyeMble pe3yJIbTATHI 0CBOEHUsI AUCHUILIMHBI:

Conepkanre yd4eOHOM TUCIUTUIMHBI «XHUMHS» OOYCIIOBIIEHO OOIIel HaIeJIeHHOCTHIO
o0pa3oBaTeNbpHOTO Mpoliecca Ha (HOPMHUPOBAHKE Yy CTYACHTOB KOMIIETEHITNH, HEOOXOIMMBIX
s kadectBeHHoro ocBoeHusi OIl CIIO na 0a3e ocHOBHOro ooOmero oOpa3oBaHHs C
MOJTy4eHUEM CpeqHero olmiero oopasoBanus. B mporecce U3ydeHUs] XUMUH Y O0ydJaronIuxcs
Pa3BUBAIOTCS MO3HABATEIbHBIE HHTEPECHI U UHTEIIEKTyalIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEILHOM TPHOOPETEHUS] 3HAHWW 10 XUMHH B COOTBETCTBUU C BO3HHUKAIOIIMMH
KU3HEHHBIMH TIpoOJieMaMu, BOCHHUTHIBAETCS OEpeKHOE OTHOIICHUS K MPUPOAE, MOHUMaHUE
3I0pOBOTO 00pa3za >KWU3HH, HEOOXOJUMOCTH MPEAYNPEKICHUS SBICHUN, HAHOCSIIUX BpPET
3I0pPOBBI0 U OKpyXarolield cpene. OHM OCBauMBalOT MpPHEMbl TPAaMOTHOIO, 0€30IacHOro
UCIIONIb30BAaHUSI XUMHUYECKHX BEIIECTB W MATEPHANIOB, MPUMEHSEMBIX B OBITY, CEIHCKOM
XO03SIICTBE M HA TPOU3BO/ICTBE.

Conepxkanre y4eOHOM JMCHUIUIMHBI —«XHMHs» HAlpaBJICHO Ha JOCTHXKEHHE
CIEAYIOUIUX LETIeH:

-popmMupoBaHue y OOy4YarONIMXCS YMEHUS OICHHWBATh 3HAYMMOCTh XHUMHUYECKOTO
3HAHUSA JUIS KaKJ0TO YEJIOBEKa;

-popmupoBaHue y 00y4aroIUXCs EIOCTHOTO MPECTABICHUS O MUPE U POJIM XUMHUU B
CO3/IaHUM COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHHBI MUPA; YMEHUSI OOBSICHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOLIEH  JIEHCTBUTEIBHOCTU: IMPUPOAHOW, COLMAIBHOM, KYJIbTYpPHOH,
TEXHUUYECKOH Cpefibl, — UCTOIb3Ysl 11l 3TOr0 XUMUYECKUE 3HAHUS;

-pa3BUTHE y OOYYArOIIMXCS YyMEHUW pa3nuyaTh (akThl W OLEHKH, CPABHHUBATH
OLICHOYHbIC BBIBOJIbI, BHJETh HX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C
OTIpEeNIeICHHOW CHUCTEeMOM LEeHHOCTeH, (opMynupoBaTb M O0OOCHOBBIBaTH COOCTBEHHYIO
MO3UIHIO;

-puoOpeTeHre O0YyJarOIIMMHUCS OIbITa Pa3HOOOPa3HOW AEATeIbHOCTH, MO3HAHHS U
CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB, MMEIOLIUX YHHBEPCAJIbHOE 3HAYCHHUE IJIS Pa3IUYHbBIX
BUJIOB JIESATEIILHOCTH (HABBIKOB PEIICHUS MPOOJeM, MPUHATHS PEIICHUH, MOUCKA, aHaIn3a |
o0paboTku  uMHOpMalNMKM,  KOMMYHUKATUBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEpPEHUH,
COTPYIHUYECTBA, OE30MMACHOTO OOPAIEHUS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH).

OcBocHHE COJIep)KaHUs yY4eOHOW JMUCIUILIMHBI «XHUMHs», 00€CIeYrBaACT JOCTHIKCHUE
CTYJIEHTaMH CIEAYIOUINX PE3yIbTaTOB:

JIUYHOCHIHBIX:

— YyBCTBO TOPJOCTH M YBaXEHUS K HCTOPHH M JOCTH)KCHUSM OTEYECTBEHHOM
XUMHYECKON HayKH; XUMUYECKH TPaMOTHOE MOBe/IeHNE B PO eCCUOHAIbHON 1eATEeIbHOCTH U
B OBITY TP OOpAIICHUH ¢ XUMHUYECKUMHU BEUIECTBAMH, MaTEpHUaIaMH U MPOILIECCAMU;

— TOTOBHOCTh K IMPOJODKEHHIO OOpa30BaHMS W TOBBINICHUS KBaIU(PUKAIUU B
n30paHHON MpodecCHOHANBHON NeATENHOCTH U 00BEKTUBHOE OCO3HAHHME POJIM XUMUYECKUX
KOMIIETEHIIUI B 3TOM;



— YMEHHE HCIOIh30BaTh JOCTHKCHHUS COBPEMEHHON XMMHYECKON HAYKH U XUMHYECKUX
TEXHOJIOTHI [IJIsl TOBBIMIEHUS COOCTBEHHOTO MHTEIEKTYaJIbHOTO pa3BUTHUS B BBIOpaHHOMN
npohecCHOHALHOM IS TEIILHOCTH;

MemanpeomemHulx:

— WCHOJIb30BaHWE PA3JIMYHBIX BUJOB IO3HABATEIHLHOW [EATEIHHOCTH M OCHOBHBIX
MHTEJJIEKTYaJbHBIX Olepanuii (MOCTaHOBKU 3a7aud, (OpMYIUpPOBaHUS TUIIOTE3, aHaIU3a U
CUHTE3a, CPaBHEHHS, OOOOIICHUS, CHUCTEMATH3aIliU, BBISBICHUS MPUIMHHO-CIICICTBEHHBIX
CBsI3€H, MOKCKa aHaJoroB, (JOPMYJIUPOBAHMS BHIBOJIOB) AJI PEHICHMs] MOCTABICHHOW 3a7auu,
MPUMEHEHHE OCHOBHBIX METOJIOB IO3HaHUs (HAOJIOJCHHS, HAy4YHOTO SKCIEPUMEHTA) IS
U3YYEHHUS Pa3IMYHBIX CTOPOH XMMHYECKHX OOBEKTOB M IMPOILIECCOB, C KOTOPHIMH BO3HHUKAET
HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHATBHOM cdepe;

— UCMOJIb30BaHUE PA3TUYHBIX UCTOYHUKOB JJIS MOJTYUYSHHS] XUMUYEeCKod nH(popManuuy,
YMEHHE OILIGHUTh €€ JIOCTOBEPHOCTh JJsi JOCTHMXKEHHS XOPOIIMX pe3ylbTaTOB B
npodeccuoHabHOU cdepe;

npeomemmuuix:

— chOpPMHPOBAHHOCTh TPEJCTABICHUNA O MECTE€ XHMHUHM B COBPEMEHHOW HAy4YHOU
KapTUHE MUpPA; NOHUMaHWE POJIM XUMHUHU B (OPMUPOBAHUU KPYrozopa M (HYHKIHOHAIBLHOM
rPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHUS MPaKTUYECKUX 3a/1a4;

— BIIQJICHHE OCHOBOIMOJIATAIOIIMMHA XUMUYECKUMU TIOHATUSMHU, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEN 1 CUMBOJIHMKOI;

— BIQJICHHE OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHHSI, HCIIOJB3yeMbIMH B XUMHH:
HaOJI0ZICHUEM, OMMCAHUEM, H3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh, OOBACHSITH
pE3yNbTaThl TPOBEICHHBIX OIMBITOB M JIENaTh BHIBOJbI; TOTOBHOCTh M CIIOCOOHOCTh IPUMEHSTH
METO/IbI TO3HAHUS IPU PELLICHUU MPAKTUYECKUX 3a/1a4;

— c(hOpMHUPOBAHHOCTh YMEHHUS [aBaTh KOJIMYECTBEHHBIC OIICHKH W TIPOU3BOIUTH
pacyeTsl 10 XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM;

— BJQJICHUEC TPaBUIAMH TEXHHUKH O€30MacHOCTH TPHU HCIIOIB30BAHUH XHUMHUYECKUX
BEIIIECTB;

— c(hOpPMUPOBAHHOCTh COOCTBEHHOW TMO3UIMU TIO OTHOIICHHIO K XHMHYECKON
uH(pOopMalny, MOJy4aeMOl U3 pa3HbIX HICTOYHHUKOB.

B pe3ynbrare 0cBOSHUS TUCHUTIIMHBI 00 yJaIONTUICS TOJKEH:
yMeTh:

— JaBaTh OMpEJCIICHUE W OINEPHPOBATh CICAYIOINIMMH XUMHUYECKUMHU TMOHATHSIMU:
BEIIECTBO, XUMUYECKHI1 AIIEMEHT, aTOM, MOJIEKYyJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJISIpHAS
MacChl, HWOH, aJUIOTPOIUs, HW30TOMbI, XWMHYECKas CBs3b, DIEKTPOOTPUIIATEIHHOCTS,
BaJICHTHOCTh, CTENEHb OKUCIICHUS, MOJb, MOJIIpHAs Macca, MOJIAPHBIA 00BEM ra3z000pa3HbIX
BEIIIECTB, BEUIECTBA MOJICKYJSIPHOTO U HEMOJCKYISIPHOTO CTPOSHUS, PACTBOPBI, DJIEKTPOIUT H
HERJIEKTPOJIUT, IEKTPOIUTHYECKAs TUCCOLMALINS, OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIICHHE
U BOCCTAaHOBJICHHE, TEIJIOBOH 3(PQPEKT peakiuu, CKOPOCTh XUMHUYECKOW pPEaKIIMH, KaTajus,
XUMHYECKOE paBHOBECHE, YIJIEPOJAHBIN cKeneT, (yHKUMOHalbHAs TpyIa, H30Mepus,
TOMOJIOTHS;

— (opMynupoBaTh 3aKOHBI COXPAHEHMsSI MacChl BEIIECTB M IOCTOSHCTBA COCTaBa
BEIIIECTB;

— O0OBACHATH (QPU3NYECKUI CMBICT CUMBOJIMKH MEPUOANYECKON TaOIMUIIBI XUMHUECKUX
anemeHToB [I. W. MenneneeBa (HOMEpPOB 3JIEMEHTA, IE€pUOJA, TPYIIBI) M YCTaHOBKA
MPUYUHHO-CJIEICTBEHHOM CBSI3U MEX]y CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMH HU3MEHEHMS
CBOICTB JIEMEHTOB U 0O0OPa30BaHHBIX MU BEUIECTB B MEPUOJIAX U IPYIIIAX;



— JlaBaTh XapaKTEPUCTUKY BAKHEUIINX TUIIOB XUMHUYECKUX CBSI3€M U OTHOCUTEIIbHOCTHU
9Toi TUTONOTHU. OOBSACHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHS
KPUCTAJUTMYECKUX PEUIETOK;

— HUCIOJIb30BaTh B Y4eOHOH M mNpodecCHOHANBHOM JEeATENbHOCTH XHMHUYECKUX
TEPMUHOB U CUMBOJIUKH;

— OOBSACHATH CYIIHOCTh XHMMHYECKHX IpoueccoB. KimaccupuuupoBaTh XHMHYECKUE
pEeaKIMu MO pa3uyHbIM MPU3HAKAM: YUCIY U COCTAaBY MPOAYKTOB U PEAreHTOB, TEIJIOBOMY
s dexty, HanmpaBieHuto, (aze, HATUYHMIO KaTalnu3aTopa, U3MEHEHHWIO CTEICHEW OKHCIICHHS
DJIEMEHTOB, OOpa3YIONINX BEIIECTBA. Y CTAHABIMBATh MPU3HAKU OOIIETO W PA3IUYHOTO B
TUMOJIOTUHU PEAKIUH ISl HEOPTAaHUYECKOW U OPTaHUYECKOM XUMUU;

— COCTaBIISITh ypaBHEHUS pEaKIHMid C TIOMOIIBID METOAa JJIEKTPOHHOro OaliaHca.
OOBSICHATh 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOM pEAaKIUU U TIOJOKEHUS XUMHUYECKOTO
paBHOBECHS OT Pa3IUYHBIX (PAKTOPOB;

— BBINOJHATH  XMMHUYECKHMH  SKCIEPUMEHT IO  Paclo3HABAaHUIO  Ba)KHEHIINX
HEOPTraHWYECKUX U OPraHMYECKUX BEIECTB, MOJTYYECHUIO KOHKPETHBIX BEIIECTB, OTHOCSIIUXCS
K M3YYEHHBIM KJlaccaM COeIMHEHUH;

— BBINOJHATh XMUMHYECKUN HKCIIEPUMEHT B TOJIHOM COOTBETCTBUHM C IpaBUIIaMU
6e3onacHocTu. HabGmronath, GukcHpoBaTh W J1aBaTh OINKUCAHHE PE3YyJIbTATOB IMPOBEICHHOTO
HKCIIEPUMEHTA;

— MPOBOAUTH PACUETHI [0 XUMUYECKUM (OpMYJIaM U YPaBHEHHSIM pEaKLnii;

— OOBSCHATH, XHMHYECKHUE SIBICHHS, TMPOWCXOMANINE B TpUpOJe, OBITY U Ha
IIPOU3BO/ICTBE;

— ONpEAeNATh BO3MOXKHOCTU MPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

— TOTOBUTH PACTBOPHI 33JIAHHOW KOHIIEHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;

— CaMOCTOSITENIbHO HAaXOAWUTh XHMMHUYECKYyI0 HMHGOpPMAIUI0O C HCIOJIb30BAaHUEM
Pa3IUYHBIX HMCTOYHHMKOB (HAYYHO-TIOMYJSPHBIX W3IaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTEepHETA);

— HCMOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JIJIs1 OOpaOOTKHU U Mepeaud XUMHIECKOH
uH(pOpMalIMU U €€ MPeICTaBICHHs B pa3IuYHbIX (popmax;

— JaBaTh OIIEHKY JOCTOBEPHOCTH XHUMHYECKOW WH(GOpMAIUU, TOCTYyMAOMEed u3
Pa3HbIX HCTOYHUKOB.

3HATh:

— 3aKOHBI COXPAaHEHHS MAacChl BELECTB U MOCTOSHCTBA cOCTaBa BeulecTB. [IpuynHHO-
CJIEJICTBEHHYIO CBSI3U MEXAY COJIEPKaHUEM ITHX 3aKOHOB U HATMCAHHEM XUMHUYECKUX (popMyI
W YpaBHEHUW. YCTAHOBKA H3BOJIIOLIMOHHON CYIIHOCTH MEHIEICEBCKOW M COBPEMEHHOMH
dbopMynupoBok nepuogudeckoro 3akona /. . Menneneesa;

— 3aBHCHMOCTbH CBOMCTB XMMHUYECKUX BEILIECTB OT CTPOEHHUS aTOMOB OOpa3zylOUINX HUX
XUMUYECKHUX 3JIEMEHTOB;

— OCHOBHBIE MOJOXKEHUS TEOPUH IEKTPOIUTUUECKOMN TUCCOIMAIMY U XapaKTePUCTHKA
B CBETE ATOM TEOPUU CBOKWCTB OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHECHUMN;

— OCHOBHBIE MOJIOXKEHHS TEOPUH XUMHUYECKOT'O CTPOSHUSI OPTaHUYECKUX COCAMHEHUN U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB OPTAHMUYECKUX COCTUHEHUN;

— Ha3BaHME W3YYEHHBIX BELIECTB MO TPUBHAIBHON WM  MEXIyHApOIHOMN
HOMEHKJIATYpe U OTPAKEHUE COCTaBa ITHX COCTUHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYIT;

— KJaccu(UKalKs BEUIECTB U MPOLIECCOB C TOUKH 3PEHUS OKUCIEHUS-BOCCTAHOBIICHUS;

— coOroIeHIe MPaBUIT SKOJIOTHYECKH IPaMOTHOTO TTOBEICHUS B OKPYXKAIOIIEH cperie;

— OIIEHKY BJIMSHHS XUMHUYECKOTO 3arpsi3HEHUs OKpY’Kalolled cpelbl Ha OpTraHu3M
YEJIOBEKa U APYTHe KUBbIE OPTaHU3MBI;
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— coOmoeHre TpaBuil 0E30MacHOro OOpaIleHUus C TOPIOYUMH U TOKCUYHBIMH
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYIOBAHUEM.

B pesynbraTe u3ydeHUs IUCHMIUIMHBI CO3AAIOTCA YCJIOBUS JUIsL (DOPMUPOBAHMS OOLIMX
KOMIIETCHIIUN:

OK 1. IloauMarp CymIHOCThP M COLMAJIBHYIO 3HAYUMOCTh CBOeW Oynmymied mpodeccun,
IIPOSIBJIATH K HEW YCTOWYMBBINA HUHTEPEC.

OK 2. Opranu3oBsiBaTh COOCTBEHHYIO ACSITEIHHOCTD, BHIOMPATHh TUIIOBBIE METOJIBI U CITOCOOBI
BBITTOJIHEHUS TPO()ECCHOHANIBHBIX 33/1a4, OLIEHUBATh UX 3()()EKTUBHOCTH M KaYECTBO.

OK 3. IIpuHuMaTh perieHus B CTaHIAPTHBIX M HECTAHAAPTHBIX CUTYAlMSIX M HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymectBisaTh TOWUCK U HCIOJIb30BaHWE WHMOpPMAIUK, HEOOXOIUMON IS
3 PEKTUBHOTO BBHITOTHEHUS MPOPECCUOHATBHBIX 33aa4, MPO(EeCCHOHATBHOTO U JTMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnonws3oBats MH(POPMAIMOHHO-KOMMYHUKAITUOHHBIE TEXHOJIOTU B
npoQeCCHOHATIBHOMN 1EATEIbHOCTH.

OK 6. PabGorath B KOJUIGKTMBE W B KOMaHue, 3(PQeKTHBHO OOIIAThCS C KOJUIEraMH,
PYKOBOJICTBOM, TIOTPEOUTEISIMH.

OK 7. bparp Ha ce0s OTBETCTBEHHOCTHb 3a pabOTy YICHOB KOMaHJbl (IOJYMHEHHBIX), 3a
pe3yabTaT BHIOJIHEHUS 3alaHUi.

OK 8. CaMOCTOSTENHHO ONMpPENeNsaTh 3a/laud Mpo(ecCHOHANBHOTO U JTUMYHOCTHOTO Pa3BHUTHS,
3aHUMAaTbCsA cCaMo00pPa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIILIEHHE KBATU(PHUKALIUH.

OK 9. OpueHTupOBaTbCS B YCIOBUSAX YacTOW CMEHBI TEXHOJIOTMH B TpodecCHOHATHHON
NESITETbHOCTH.



2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCIATLIAHBI

2.1 O0bem yueOHOM AMCHMILIMHBI U BUABI Y4eOHOI padoThl

Bun yaeOHO# paboThI O0Bem B yacax
O06Bem o0pa3oBaTeIbHON TPOTPAMMBI 78
B TOM YHCIIE:
TEOPETHUECKOE 00yUeHNe 58
IIPAKTHUYECKUE 3aHATUS 20
[Tpomexxyrounast arrecranus (muddepeHIpoOBaHHBIN 3a4eT)




2.2 TemaTn4yecknii miad u coaepxxkanue yueOnoi nucuumanabl OY .08 Xumus

Koabl koMneTeHImii,

HaumenoBanue (dopMupoBanuio
G — Coaep:xanue yueOHOT0 MaTepuasia U (GOpMbI OPraHU3ALMHU AeATEJIBHOCTH 00yYaI0IIUXCS O0bem yacoB KOTOPHIX CIOCOBCTBYET
JIEMEHT NPOrpaMmabl
1 2 3 4
Pa3gen 1. O0uiasi 4 HeopraHuyeckass XuMHsA 34
Tema 1.1 Coaep:xanue yuedOHOro MaTepuaja
OcCHOBHBIE NOHATHS U 1 BBenenne. Hayunbsie MeTobl TO3HAHMS BEILIECTB M XUMUYECKUX ABJIEHUH. PoJb akcniepuMenTa
3aKOHBI XMMHH U TEOpUHU B XUMHUU. MOAENUPOBaHUE XUMHUYECKHUX MPOLECCOB. 3HAUEHUE XUMUU IIPU OCBOCHUH
npodeccuii CI1O u cnenumansaocreit CITO Texanueckoro npoduiist npogecCHOHaIBHOTO
00pa3oBaHusl.
2 OcHoBHbIe MOHATHA XUMUM. BemectBo. AToM. Mosniekyna. XuMHUUECKHIl 2JIeMEHT. ) OK 1-9
Annorpornus. [IpocTeie U clioxHBIC BelecTBa. KauecTBEHHBII U KOJMYECTBCHHBIN COCTaB
BeIIeCTB. XUMHUUECKUE 3HAKH U (opMyibl. OTHOCUTEIHHBIE aTOMHAs! H MOJICKYJISIpHAs MACCHI.
KonnuecTBo BemecTna.
3 OcHoBHbIE 3aKOHBI XUMHUH. CTexruoMeTpusl. 3aKOH COXpaHEHHS MacChl BEMIECTB. 3aKOH
ITOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHOI CTPYKTYPHI. 3aKOH ABOTaIpo ¥ CICACTBHS U3
HETO.
4 IpakTuyeckoe 3ausiTue Nel Pemenne 3ama4 mo teme «OCHOBHBIE TIOHATHS U 3aKOHBI XUMHUM» 2 OK 1-9
Conep:xanue yueOHOro MaTepuaja
Tema 1.2 =
Tepuommueciuii 1 epuoanuecknii 3axon /1. . MeHne.JIee“Ba. Otkpeitue JI. . MenneneeBbiMm
JAKOH 1 [epnoanueckoro 3akoHa. [lepuonuueckuii 3akoH B popmynuposke Jl. 1. Menneneesa.
Tepuonueckas [Nepronuyeckas TaOIHIIAa XUMHUYECKUX JICMCHTOB - rpadudeckoe 0TOOpakeHUE
MIEPUOTNIECKOT0 3aKoHa. CTPyKTypa MepHOANIECKON TaOIUIIBI: TIePHOIBI (Maible U OobIIHe),
cHCTeMa XMMHYEeCKHX
rpynnsl (TTaBHAS ¥ MOOOTHAS).
asnemenToB /. U. —
MeHeeena 1 2 CTtpoenne aTomMa u lllepnozmqecmm 3akoH /1. . MeHaeneeBa. ATOM — CJIO)KHAs 4acTHIIA.
cTpoenue aToma Snpo (MpOTOHBI M HEUTPOHKI) U IEKTPOHHAS 000104Ka. M30TOMEI. CTpOCHHE MIEKTPOHHBIX 2 OK 1-9
000J109eK aTOMOB JIEMEHTOB MAJIBIX TIepr00B. OCOOEHHOCTH CTPOCHMSI dJICKTPOHHBIX
000J109eK aTOMOB JIEMEHTOB OOJIBIITNX MIEPHOIOB (TIEPEXOTHBIX dJieMeHTOB). [loHsATHE 00
opOuTANAX. S-, p- ¥ d-opOuTaATN. DINEKTPOHHBIE KOHPUTYPAIINHA ATOMOB XUMHUECKHX
anemeHToB. CoBpeMenHast popmymupoBka [lepruoaudaeckoro 3akoHa. 3HaYCHUE
ITepuoanueckoro 3akona u [lepuoanyeckoil cucteMbl XUMUUECKUX dneMenToB Jl. U.
Memnneneena sl pa3BUTHS HAYKH U IOHUMAHUS XUMHYCCKOU KapTHHBI MHpA.
3 IIpakTuyeckoe 3ansaTHe Ne 2. MonenupoBaHue ocTpoeHus [lepnoaudaeckoii TaOIUIbT 2 OK 1-9
XHUMHUYCCKHUX IEMCHTOB
Tema 1.3 Copep:xanue y4eOHOro MaTepuaJa 2




CTpoenue BelecTsa

Honnas xummyeckas cBsi3b. KaTHOHBI, X 00pa30BaHKUE U3 aTOMOB B pe3ylibTaTe mpoliecca
OKUCIICHHS. AHHOHBI, UX 00pa30BaHUE U3 ATOMOB B PE3yJIbTATE MPOIECCa BOCCTAHOBICHUSI.
HonHas cBs3b KaK CBSI3b MEXKAY KATHOHAMH H aHMOHAMH 33 CYET JIEKTPOCTATHIECKOTO
nputsbkeHns. Kiaccudukanms HOHOB: IO COCTaBy, 3HAKY 3apsiia, HATHIHIO THAPATHON
o6omouku. oHHBIE KpUCcTaTHIecKne pemeTki. CBOHCTBA BEIIECTB C HOHHBIM THIIOM
KPHUCTAJTTHYECKON PEIIETKH.

KoBasenTHasi XumH4yeckass cBsfA3b. MexaHnm3M o0Opa3oBaHUs KOBAJCHTHOW CBSI3U
(0OMeHHBIH U TOHOPHO-AKIENTOPHBIN). DIEKTPOOTPUIIATEILHOCTE. KoBaeHTHBIE MOJIIpHAs U
HemoysipHast CBsi3M. KpaTHOCTh KOBAJIGHTHOW CBSI3M. MOJIEKyJApHbIE W aTOMHBIE
Kpuctamuueckue pemeTkd. CBoicTBa BEMIECTB C  MOJIEKYJSIPHBIMH U aTOMHBIMH
KPUCTAJNTMYECKUMH pElIeTKaMHU.

MeTaaandeckasi CcBf3b. MeTamindecKkas KpUCTaJJIMYECKasd PCEUICTKa W METaUINYCCKas
XUMHUYECKas CBA3b. DU3HMUYECKUE CBOICTBA METAJLIIOB.

ArperaTHble COCTOSIHHSI BELIIeCTB U BOIOPO/IHAS CBsI3b. TBep/0e, XKUAKOE U ra3000pazHoe
cocTostHus BeniecTB. [lepexo BemiecTa 13 0JTHOrO arperaTHOro COCTOSIHUSL B IPYTOeE.
Bogopoanas cBsi3b.

Yucrele BemecTna u cMmecu. [Toustre 0 cMecu BeniecTB. ['OMOTeHHBIE M T€TEPOr€HHbIE CMECH.
CocraB cMeceli: 00beMHasi 1 MaCCOBast TOJU KOMIIOHEHTOB CMECH, MaCCOBast 0JISI IPUMECEH.

JucnepcHbie cuctembl. [TonsTre o nucnepcHoi cucteme. JlucrnepcHas gas3a 1 qucrepcruoHHas
cpena. Knaccudukamnus nucrnepcHbIX cucteM. [IoHATHE O KOJUTOUIHBIX CUCTEMAX.

OK 1-9

Tema 1.4

Boaa. PacTBopsl.
DJIeKTPOJIUTHYeCKAS
JUCCOIHNALMS

Conep:xanue yueOHOro MaTepuaja

1

Bona. PacrBopnl. PacrBopenme. Bopma kak pacTtBoputenb. PacTBOpUMOCTh BEIIECTB.
HacehlmeHHble, HEHACBHIIICHHBIC, IEPECHIIEHHBIE PAcTBOPBI. 3aBUCHMOCTh PACTBOPUMOCTH
ra3oB, XXHMAKOCTEH M TBEPABIX BEIIECTB OT pa3MdHBIX (akTopoB. MaccoBas mous
pPacTBOPEHHOTO BEIECTBA.

OK 1-9

DJIEKTPOJIMTHYECKAS TUCCONMALMA. DICKTPOIUTHI U HEIJIEKTPOUTHI. DIIEKTPOIUTHIECKAS
JIuccorranys. MexaHu3MBbI AJIEKTPOINTHYECKOW AUCCOIMAIINHN JJIS BEIIECTB C Pa3INIHBIMU
TUTIAMH XUMHYECKO cB3H. I mapaTupoBaHHBIE M HETUAPATHPOBAHHBIE HOHBL. CTETIeHb
ANEKTPONIUTHIECKON nucconnarii. CHibHbIE U cialdbie eKTpouThl. OCHOBHEIE MTOJIOKEHHS
TEOPUH AIECKTPOITUTUICCKON quicconmanun. KUcioTel, OCHOBAHHS U COJIA KaK JJICKTPOJIUTHL.

OK 1-9

3

Ipakrnyeckoe 3ansaTne Ne 3Penienue 3anau no teme «PactBopsi»

OK 1-9

Tema 1.5
Knaccupukxanus
HEOPraHu4YecKux
CcoeIMHEHN U UX
cBoiicTBa

Coaep:xanue yueOHOro MaTepuaJja

1

Kucaorsl n ux cBoiicrBa. KuciioThl Kak 3JEKTPOJMUTHI, UX KIACCUPUKAIMS IO PA3INIHBIM
pu3HaKaM. XHUMHUYECKHE CBOWCTBA KHUCJIOT B CBETE TEOPUM  DJICKTPOJIUTUYECKOMN
quccoranud. OCOOCHHOCTH B3aMMOJICHUCTBHS KOHICHTPUPOBAHHOW CEPHOW M a30THOM
KHCJIOT ¢ MeTauiaMi. OCHOBHBIC CIIOCOOBI MTOTyUCHUSI KHCIIOT.

OcHoBanusi M uX cBolcTBa. OCHOBaHMS Kak QJICKTPOJIUTBI, HX Knaccnquauna 10
Ppa3IMIHbIM MMpU3HAKaM. XUMHYECKHE CBOIiCTBa OCHOBaHHH B CBCTC TCOPpUU
BHCKTpOHHTquCKOﬁ JAUCcouanuu. Pasnoxenue HEPACTBOPUMBIX B BOIC OCHOBaHUM.

OK 1-9




OcCHOBHBIE CIIOCOOBI TIOJIyYESHUS] OCHOBAHHH.

Comun u ux cpoiicrBa. Comn kak 2ekTposuThl. ConM CpelHue, KHUCIbIE W OCHOBHBIC.
XUMUYECKHUE CBOWCTBA COJIEH B CBETE TEOPUH DICKTPOIMTHYECKON auccormanuu. CriocoObt
noxy4yeHus coneil. I'maponus coneil.

Oxcuapl m ux cpoiicrBa. ConeoOpasyomue U HecojeoOpasyomue okcuabl. OCHOBHEIE,
aM(pOTEPHBIC U KHCIOTHBIC OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCHAA OT CTCICHHU OKHCIICHHUS
00pa3yromiero ero Merauia. XMMUICCKHE CBOUCTBA OKCUIOB. [loiryueHre OKCHUIOB.

OK 1-9

5

IIpakTnyeckoe 3ansiTue Ne 4 CBoicTBa KUCJIOT, COJICH U OCHOBaHUN

OK 1-9

Tema 1.6
XuMHYeCKHE peakuu

Copep:xaHue yueOHOI0 MaTepuaJa

1

Knaccupukanusa xumuyeckux peakumid. Peakunm coeguHeHus, pa3ioKeHus, 3aMeeHus,
obmena. Karamurtndeckue peaknun. OOpaTumble W HEOOpaTUMBbIE peakiuu. [ OMOTEHHBIE H
TeTepOTEeHHBIC PeaKIMK. DK30TEPMUIECKHE W dHIOTEPMHUUECKHE peakiuu. TeruoBoi ¢ ekt
XUMHUUYECKUX peakiuil. TepMOXUMHUUECKHUE YPAaBHEHUS.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIuu. Crenenb okucacHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BOCCTaHOBUTE/Ib K OKUCJICHHE. MGTOL[ QJICKTPOHHOT'O Oamanca JIIsL
COCTaBJICHUA ypaBHeHI/Iﬁ OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuMi/i.

CxopocTb xXuMu4eckux peakuuii. [lonsarue o CKOpocTH XUMUYECKUX peakUuid. 3aBUCUMOCTb
CKOPOCTU XUMHUYCCKUX PEAKLUI OT pa3InIHbIX (JaKTOPOB: MPUPOIBI PEArUPYIOIIUX BEIICCTB,
MX KOHLIEHTPALMH, TeMIEPaTyphl, IOBEPXHOCTH CONPUKOCHOBEHUS U UCTIOIb30BAHUS
KaTaJanu3aTopoB.

OOpaTuMocTh XHMHYeCKHX peakuuii. OOpaTuMble U HEOOpaTUMBbIE PEaKLUH. XUMHYECKOE
pPaBHOBECHE U CIIOCOOBI €r0 CMEILCHUSI.

OK 1-9

IIpakTuyeckoe 3ansaTHe Ne 5 M3ydyenue (paxTopoB, BIUSIONMX HA CKOPOCTh XUMHUUECKOH
peakun

OK 1-9

Tema 1.7
MeTajibl "
HeMeTaJLIbI

Copep:xaHue yueOHOI0 MaTepuaJa

1

MeTtaniabl. OcOOEHHOCTH CTPOSHUSI ATOMOB M KPHUCTAUIOB. DU3NYECKUE CBOMCTBA METAIIIOB.
Krnaccupukanus MeTayuioB 1O pPa3jiMIHBIM IMPU3HAKaM. XHUMHUYECKHE CBOWCTBA METAIIIOB.
DNEKTPOXUMHUUYECKHUN PSI/T HANTPsDKeHUH MeTayoB. O0IIHe crocoObl IOTyYeHUsT METAIIIOB.

Hemeraniabl. OCOOCHHOCTH CTpOEHHs aroMoB. Hemeramibl — [pOCTbie BELISCTBA.
3aBUCHMOCTh CBOKMCTB TaJlOT€HOB OT HX T[IOJIOKCHHSI B [EPUOAMYECKON CHUCTEME.
OKHCIHUTENIbHBIE W BOCCTAHOBUTEJbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHMOCTH OT HX
MOJIOKEHHS B PSLY DIICKTPOOTPUIIATEILHOCTH.

OK 1-9

IIpakTnyeckoe 3ansiTue Ne 6 Pemenue skcriepuMeHTaIbHBIX 33134

OK 1-9

Pa3gen 2 Opranunyeckas XuMus

42

Tema 2.1

| Copep:xaHue yueOHOI0 MaTepuaJa




OcHOBHBIE IOHATHSA
OpPraHU4ecKoil XuUMUH
U TEOpHs CTPOEHHUS
OpraHuYecKHuxX
coeTUHEeHHU

HpeuMeT opram/mecxoii XHUMHH. Hpnpoam,le, HUCKYCCTBCHHBIE W  CUHTCTHYCCKHUC
OpraHNU4CeCKUC BCUICCTBA. CpaBHeHI/Ie OPraHn4CeCKUX BCIIECTB ¢ HCOPIraHNICCKUMU.
Banentaocts. Xummdeckoe CTPOCHHUEC KaK HOPAIOK COCIWHCHHA aTOMOB B MOJICKYJIBI II0
BAJICHTHOCTH.

Teopus cTpoeHust opraHuveckux coeannenuii A. M. BytiepoBa. OCHOBHBIE MTOJIOKESHHUS
TEOPUH XUMUYECKOTO CTpoeHH. M3oMepus 1 m3o0Mepbl. XuMIYecKue (OpMyIIsl M MOICITH
MOJICKYJT B OPTAHWYIECKOH XUMHUH.

Knaccupukanusi opranmyeckux BemiecTB. Kiaccudukamus BemecTB IO CTPOSHUIO
YTIEPOTHOTO CKeNeTa M HAMWYHMIO (PYHKIIMOHAIBHBIX rpynn. ['omomnoru u romonorus. Hauama
nomenkiarypsl [TUPAC.

Knaccudukauusa peakumid B OpraHMyeckoid Xummuu. Peaknum npuCOeIUHEHUS
(rugpupoBaHMs, TaJOTEHUPOBAHUSA, THIPOTAJIOTEHUPOBAHMS,  THIpaTtauuu). Peakuuu
OTILEIUICHUS  (IeruIpuUpOBaHusl, JETUAPOTraJIOTEHUPOBAaHMUs, Jeruaparauvu). Peakuuu
3ameleHus. Peakiuu nzomepuzanuu.

OK 1-9

Tema 2.2
YrieBoaopoasl U UX
TPUPOIHbIE
HCTOYHUKH

Coaep:xanue yueOHOro MaTepuaja

1

Aunkanbl. Homenkimatrypa IUPAC. AnkaHbl: TOMOJOTMYECKMH psii, HU30MEpHs U
HOMEHKJIATypa aikaHoB. XHMHYECKHE CBOIICTBa ajkaHOB (MeTaHa, »J3TaHa): TOPEHME,
3aMellIeHue, pa3loKeHue, Aeruapuposanue. [lpumeHeHne aakaHOB HA OCHOBE CBOMCTB.

AJIKeHBbI. DTWIEH, €ro Nojidy4YeHue (IerupupoBaHueM dTaHa, JeNoJuMepu3alen
MONMATHIICHA). ['OMOJIOTHYeCKuil psll, U30MepHUs, HOMEHKJIATYpa aJIKEHOB. X UMUYECKHE
CBOMCTBA 3TUJICHA: TOPEHHUE, KaUeCTBEHHBIC peakiiuy (00ecBeUnBaHue OPOMHON BOJBI 1
pacTBopa mepMaHTraHaTa Kajus), TUApaTaIys, moJmMepu3amus. [[puMmeHeHue 3TujieHa Ha
OCHOBE CBOICTB.

Juennl u kayuykHu. [IoHsATHE O AMEHAX KaK yriIeBOJOPOAAX C IBYMs ABOMHBIMU CBSI3SMU.
CornpspkeHHbIE TUeHBI. XUMUYECKHe CBOHCTBA OyTajneHa-1,3 1 u3onpeHa: odeciBeunBaHre
OpOMHO¥ BOJIBI M MOJIMMEpH3aNns B Kaydyku. HaTypanbHBIH U CHHTETHIECKHE KaydyKH.
Pesuna.

AJIKMHBI. AIIGTI/IJICH. XUMHYECKHE CBOKMCTBA aleTuJICHa: ropcHue, 06CCHB€‘-II/IBaHI/Ie 6p0MHOI71
BOJIbI, HpI/ICOGLlI/IHeHI/Iﬁ XJIOPpOBOAOPOJa U ruApaTanus. HpI/IMeHGHI/Ie alcTujICHa Ha OCHOBEC
cBoIicTB. MexKiIaccoBast HN30MEpHs C AJIKAJUCHAMU.

ApOMaTI/I‘{eCKHe yriaeBoaopoasbl. Ben3on. Xumuueckue cBoicTBa OEH301a: TOpCHUC, peaKunu
3aMCIICHUA (I‘aJ’IOFeHHpOBaHI/Ie, HI/ITpOBaHI/Ie). HpI/IMeHeHI/Ie 0OeH30j1a Ha OCHOBE CBOCTB.

I[IpupoaHbIe HCTOYHUKHU YIJIeBOAOPOAOB. [IpuponHbIil ra3: cocraB, IPUMEHEHHUE B
kayectBe TornBa. Hedrb.CocraB u nepepaborka Hedtu. Ileperonka HedTH.
HedrenponyKrsl.

IMpakTuueckoe 3ausiTue Ne 7 O3HaKOMJICHHE ¢ KOJUIEKIMEH 00pa3iioB HePTH U IPOIYKTOB ee
nepepaboTku. O3HAKOMIIEHHE C KOJUIEKIMEH KayIyKoB B 00pa3aMu M3AEIHHA U3 PEe3UHBL

OK 1-9

IIpakTnueckoe 3ansitue Ne 8 [IpupoaHbIe HCTOYHHUKHU YTIIEBOIOPOIOB.

OK 1-9

Tema 2.3

Copep:xaHue y4eOHOI0 MaTepHaJa




Kucaopoaconep:kamue
OopraHmveckKue
COeIMHEeHUs

Crouprsl [Tonyuenue 3TaHoNIa OPOKESHUEM TITFOKO3BI M THApATaluei dTuieHa. [ uapokcuipHas
rpymnmna kKak pyHKIuoHanbHas. [[oHsITHE 0 peAeTbHBIX OJJHOATOMHBIX CITUPTaX. XUMUICCKHE
CBOMCTBA 3TaHOJIA: B3aMMOJICHCTBHE C HATPHUEM, 00pa30BaHHUE MPOCTHIX M CIOKHBIX dPUPOB,
OKHCIIEHHE B anbierui. [[puMeHeHue 3TaHojia Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0
TTOCJICZICTBHS IJIsl OPraHU3Ma YeIoBeKa U MPeIynpexkIeHHE.

I'munieprH Kak IpeacTaBUTENh MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha
MHOTOATOMHEBIE CITUPTHI. [I[puMeHeHune riauieprHa.

DeHobl. DuU3NIeCKue M XUMUIECKHE CBOHCTBA (eHoNa. B3anMHoe BIMsSHUE aTOMOB B
MoJieKyJie eHoa: B3auMOICHCTBUE C TUAPOKCUIOM HATPUS U a30THON KHUCIIOTOM.
[MpumMeHeHne GeHoTa Ha OCHOBE CBOMCTB.

Auasaernabl. [Torstue 00 anpaeruaax. AnpIeruaHas rpymna Kak QyHKIMOHAIbHAS.
DopManbAerua U ero CBOMCTBA: OKHUCICHHE B COOTBETCTBYIOLIYIO KUCIIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIMM criupT. [losyueHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIUX CIIUPTOB.
[Mpumenenne Gpopmanbaeruia Ha OCHOBE €ro CBOMCTB.

Kap6onoBbie knciaotsl. [Torsrue o kapOOHOBBIX KuCiOTax. KapOokcuipHast rpymma Kak

(G yHKIHMOHABHASL. [ OMOJIOTUYECKUH Pl IPECIEHBIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
[Tonydenne kapOOHOBBIX KUCIIOT OKHCICHUEM alTbICTUIOB. XUMUYIECKUE CBOMCTBA YKCYCHON
KHCJIOTHI: 00IIMe CBOICTBAa C MUHEPAIbHBIMH KUCIOTAMHU M PEAKIHS dTePH(PHUKALINN.
[Ipumenenne yKCyCHON KHCJIOTHI HA OCHOBE CBOMCTB. BhICIINE XKUpPHBIE KUCIIOTHI Ha IpUMeEpe
NMaIbMUTHHOBOW U CTEAPUHOBOM.

Caoxubie 2¢upsbl 4 skupbl. [TonydeHne cioxHbIX YQUPOB peaknuen dTepupKaInm.
CrnoxHble 3(pupsI B TpUpoe, UX 3HaueHue. [I[puMeHeHe CII0KHBIX 2(UPOB HAa OCHOBE CBOWCTB.
Kupsl kak cnoxubie 23¢upsl. Kinaccudukamus skupoB. XUMAYECKHE CBOMCTBA XKHUPOB: THIPOIIU3
Y TUAPUPOBAHHE KUIKUX )KHUPOB. [[pUMCHEHUE )KUPOB HA OCHOBE CBOWCTB. MbLia.

YraeBoabl. YIIeBoAbl, MX KiIacCH(PUKAIUSA: MOHOCAXapuabl (TITF0K03a, PpyKTO3a),
nucaxapubl (caxaposa) U rmojaucaxapuibl (Kpaxmall u Hesuoio3a). [ 1roKko3a — BeliecTBo ¢
JIBONCTBEHHOU (HYHKITUEH — allbJETUJOCITUPT. XUMUIECKHE CBOMCTBA TIIFOKO3bI: OKHUCIICHHE B
[IIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJICHUE B COPOUT, CIIUPTOBOE OpokeHue. [IpumeneHue
[JIFOKO3bI HA OCHOBE CBOMCTB. 3HAUEHUE YIJIEBOAOB B KUBOM MPUPOJE U KU3HU YEJIOBEKA.
[TonsiTHe 0 peakuUsIX NOTUKOHACHCAUMHU U TUAPOJIM3a HAa IPUMEPE B3aUMONPEBPAICHUM:
[JII0K03a <> MOJIHCaxXapu/l.

OK 1-9

IIpakTnyeckoe 3ansitue Ne 9: XuMudyeckue CBOMCTBA KUCIOPOJICOAEPKALIUX OPraHUYECKUX
COCIMHCHUM.

OK 1-9

Tema 2.4
A3oTcoaep:Kaniue
OpraHuvecKne
coeTUHEeHH.

Coaep:xanue yuedOHOro MaTepuaja

1

Amunsl. [Tonstre 06 amuHax. Anudaruueckie aMuHbl, UX Klaccu(UKanus 1 HOMEHKIIATypa.
AHWIMH KaK opranuueckoe ocHoBanue. [lonydyenue annnmHa n3 Hutpobensoina. [lpumenenne
AQHWJIMHA HA OCHOBE CBOMCTB.

OK 1-9




Hoanmepsl

AMWHOKHCJIOTBL. AMHHOKUCIIOTHI KaK aM(OTEpHbIC TH(YHKIIMOHAILHBIC OPraHHYCCKUEC
coenrHeHusl. XUMUYECKHE CBOMCTBAa aMUHOKUCIIOT: B3aUMOJICICTBHE € IIEJI0UYaMHU, KUCIOTaMHU
U IPYT € APYTOM (peaKmus NOJMKOHACHcAIwH). [lenTraHas CBA3b U TOJIUIICHTHIBL.
IIpruMeHeHne aMUHOKHCIIOT HA OCHOBE CBOMCTB.

Beaxu. IlepBuuHas, BTOpWYHAs, TPETUYHAs CTPYKTYpHl OenkoB. XWMHYECKHE CBOMCTBA
OenmKoB: TOpEHHWe, IeHATypallsl, THAPOJIH3, IBETHBIE peaknud. buomormueckue GyHKINU
OenkoB. benmku 1 momucaxapuabl Kak OMOTOJIMMEPHI.

Ilnacrmaccebl. IlomyyeHue mNoNMMEpPOB peEaKUUEN NOJUMEpHU3ALUM U IOJIUKOHIEHCALMH.
TepMommacTHYHBIE ¥ TEPMOpPEAKTUBHBIE IIacTMacchl. [IpencTaBuTeny mmacTMacc.

Bosokna, wux kjJaccupuxkanusa. Ilomydenme BomokoH. OthenpHBIE PENCTABUTEIN
XAMHYECKUX BOJOKOH.

6

[pakrudeckoe 3ansaTie Ne 10 Pemenne skcriepuMeHTaIbHBIX 33]]a4 HA WACHTUPUKAIIHIO
OPraHMYeCKUX COCTUHEHU.

OK 1-9

IIpome:xxyTounas arrecranus (uddepeHInpoBaHHbII 3a4eT)

Bcero

78




3. YCJIOBUS PEAJIU3AIIMU ITPOTPAMMBI YYUEBHOM TV CHUILIMHBI

YyeOHbIC 3aHATHS TPOBOIATCA C TNPUMEHEHHEM HHTEPAKTUBHBIX (opM padoTHI,
KOTOPBIE CTUMYIUPYIOT TIO3HABATEIbHYI0 MOTHBALIMIO OOYUYaIOIIUXCS, TIOMOTal0T MOAePKATh
MOTHBALIMIO  OOy4aromMxcss K  TMONYYCHHUIO 3HAHWM, HAJIKUBAHUIO  MO3UTHUBHBIX
MEKJIMYHOCTHBIX ~ OTHOIIEHHWH,  CIOCOOCTBYIOT  YCTAHOBICHHMIO  JOOpOKeIaTeabHON
armocdepsl. UHULIMMpOBaHUE U MOAIEPKKA UCCIIeI0BATEIbCKON AESITENbHOCTH 00ydatouXxcs
B paMKax pealu3alud UMU WHAUBUAYAIbHBIX U TPYIIOBBIX HCCIEAOBATEIbCKUX MPOEKTOB,
JTaeT BO3MOXKHOCTh IPHUOOPECTH HABBIK CaMOCTOSTENILHOTO pELIEHUS MpOoOJIeMbl, HaBBIK
reHepupoBaHusi U o(opmileHUS] COOCTBEHHBIX HJICH, HABBIK YBaXXHTEIHHOTO OTHOLICHHS K
YyXUM HJIeSM, HaBBIK MyOJIMYHOTO BBICTYIUICHUS IEpell ayAuTOpHUel, apryMEeHTHUPOBAaHUS U
OTCTaMBaHUs CBOEH TOUKU 3PCHUS.

Jlis  TO3WTHUBHOTO BOCHPHUATHS OOydaloIIMMUCA TpeOOBaHUI  MpernojaBarers,
MPUBIICYCHUS UX BHUMAHHS K 00CYX/1aeMOi Ha y4eOHOM 3aHSATUU MHPOPMAIINH, aKTUBH3AIHH
UX TI03HABaTeNIbHOM  JEATENIbHOCTH  MEXIy IMpernojaBareieM W O0y4arolMMHCS
YCTaHABJIMBAIOTCS IOBEPUTEIbHbIC OTHOIICHUSI.

Ha yueGHOM 3aHsSTHM COONIOMAIOTCS OOIIETIPUHATHIE HOPMBI TOBEACHHS, IpaBHIIa
OOIIeHUsI CO cTaplIMMH (IIperojaBareieM) U CBEPCTHUKaMU (0OYJaromMMUCS), TPUHIUIIBI
yueOHOM TUCIUIUIMHBI U CAMOOPTaHU3aINH.

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MATEePUAJIbHO-TEXHUYECKOMY 00ecredeHn 0

Peanuzanuss mporpaMmbl yuyeOHOM TUCHMIUIMHBI OOecrieuyeHa HalW4YheM Yy4eOHOTro
KaOuHeTa.

1. [Tepeuens 00opynOBaHUS U YIEOHO-METOAMYECKUX MATEPHAIIOB:

[Tocagounbie MecTa MO KOJHUYECTBY OOYyYaIOIIUXCA, VYMK no pgucuumniuge,
TUIAKTUYECKUI MaTepuai; KOJUICKIUU: «AToMUHUN», «KaMeHHBIH yrojib U MPOIYKTHI €ro
nepepabotku», «HedTs M mponykTel mepepaboTku», «MeTamasl U CIUaBbl», «MeTamisl
penkue», «[lomumepsi», «Ctanb U uyryn», «TomimBo», «OCHOBHbBIC BHJIbI MPOMBIIUICHHOTO
CoIpbsi», «CTEKIO W wW3Ieaus U3 crekia», «llleak HMCKYCCTBEHHBI W3 BHCKO3BI»,
«MwuHepanpHbIe yIo0peHus», «O0pa3ibl METaIIOBY;

2. [TK, mynsTUMeuiitHOE 000pyI0BaHUE
Komnerotep-1mrt., MyapTUMEHa IpOEKTOp-1 1IT.; 9KpaH NPOEKUUOHHBIN-1 MmIT.;
3. JIutieH3noHHOE MporpaMMHOE O0OecIieYeHue:

- JIMIIEH3UOHHOE MporpaMMHOe oOecredueHusi OOIIero W CIeNHUaTbHOTO Ha3HAYCHHUS
Microsoft Windows; Microsoft Office Professional Plus;
- Zoom (OecmmaTHas Bepcus) — CBOOOHO-pacpocTpansemoe [10.

3.2.MnpopmanmoHHOE 00ecnieUeHNEe PeaIu3alii POrpaMMbl
3.2.1. OcHOBHBbIE HCTOYHHKH

1. Xumusa. 10 xmacc. ba3oBblii ypoBeHb : y4eOHHK Uil 00I1e00pa3zoBaTeIbHbBIX
yupexaenuii / I'. E. Pyasutuc, ®@. I'. ®enpaman. — Mocksa: [Ipocsemenne, 2019. — 224 ¢. —
Tekcr : HenoCcpeACTBEHHBIM.

2. Xumus. 11 xmacc. ba3oBeiii ypoBeHb : y4eOHHMK Mg 0OIIE0O0pa3oBaTEIbHBIX
yupexaenuit / I'. E. Pynsutuc, ®@. I'. ®enpaman. — Mocksa: [Ipocsemenue, 2019. — 224 ¢, —
TeKCT : HemoCpeCTBEHHBIN.

3. Xumus : y4eOHHUK Juis cpefaHero mpodeccnoHanbHOTO obOpaszoBanus / FO. A.
Jle6enes, I'. H. ®anees, A. M. T'onybes, B. H. [llamoBan ; mox oOmeit pemaknuenn . H.
®daneeBa. — 2-e usl., mepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2019. — 431 c. —
(ITpodheccuonansuoe obpazoanue). — URL : https://www.biblio-online.ru/bcode/436520 -
TeKCT : PNEKTPOHHBIN.

4. Xumus. 3amayHuK : ydeOHoe TmocoOue st cpeaHero mnpodeccHOHaTbHOTO
obpazoBanus / FO. A. Jlebenes [u ap.] ; mox obmeit penakiueit I'. H. ®daneeBa. — Mocksa :



NznarensctBo IOpaiit, 2019. — 238 c¢. — (IIpodeccuonanpHoe obpazoBanue). — URL :
https://www.biblio-online.ru/bcode/436534 - TekcT : 21eKTPOHHBIN.

3.2.2 JJIeKTPOHHbIE pecypChl

1. Omumnuana «ITokopu BopoObseBbl roper» — URL : https://www. pvg. mk. ru - Tekcr :
3JIEKTPOHHBIN.

2. OOpa3oBarenbHBINA CAUT TSl MKOMBHUKOB «XuMusi» — URL : https://www. hemi.
wallst. ru - TexcT : 2JIeKTPOHHBIH.

3. OoOpasoBarenbHblii caiit ais mkonbHUKOB — URL @ https://www. alhimikov. net-
TeKCT : 3EeKTPOHHBIN.

4. DnextponHas 6ubimoreka o xumuu — URL : https://www. chem. msu. su- TekcT :
3JIEKTPOHHBIN.

5. WurepHer-uznanue i yuureneil «EcrecrBennsie Hayku» — URL @ https://www.
enauki. ru - TEKCT : 2JIEKTPOHHBIN.

6. Meronnueckas razera «IlepBoe centsiopsi» — URL : https://www. Iseptember. ru -
TeKCT : 3EKTPOHHBIN.

7. XKypnan «Xumus B mkosie» — URL : https://www. hvsh. ru - TekcT : 31eKTpOHHBI.

8. XKypnan «Xumus u xu3ab» — URL : https://www. hij. ru - TekcT : 371€KTpOHHBIMA.

9. DOnekTpoHHBIN XypHal «XUMUKH U XuMmusi» — URL : https://www. chemistry-
chemists. com - TeKCT : 3JIeKTPOHHBIH.

10. Caiit o xumuu — URL : https://www. xumuk. ru - TeKCT : 371€KTpOHHBIH.

11.T.W. Jlepsiobuna, I'.B. Kantapus. IHTepakTUBHBINA MyIbTUMEANA YUCOHUK.
Oprannueckas xumus — URL : https://www. chemistry. ssu. samara. ru - Tekcr :
3JIEKTPOHHBIN.

3.2.3 lonoJHUTEJbHbIE HCTOYHUKH

1. Epoxun, IO.M. Xumus s npodeccuii M CIENHAIBHOCTEH TEXHUUYECKOTO |
€CTeCTBEHHO-HAY4YHOro Mpodwmiel/ yd4eOHUK [Js HCHOJb30BaHMA B Y4eOHOM Tpoliecce
obpazoBarenbubIx yupexaeauit CI1O. - 4-e uzg., crep. - MockBa: Akaaemusi, 2017. - 496 ¢. —
TekcT : HenocpeACTBEHHBIM.

2. OY]1.08 Xyumust : METOIUYECKUE YKa3aHUS JJIA PAKTUICCKUX 3aHATUH 110 yaeOHOH
mucuumuinae OY /.08 Xumus i 00ydaromuxcs M0 BCEM CHEIHATIBHOCTSIM OYHOW (hOpMBI
obyuenust / TNV ; cocr. JI. C. lN'abnpaduxora. - Tromens : TUY, 2018. - 48 c. - Tekcr :
HEIOCPEICTBCHHBIMN.



4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHHUITJINHBI

PesynbTaTsl 00yyeHus Kpurepun onenkn Metoas!
OlIeHKH
YMmenus:

— JlaBaTp onpezeneHue u — Jlaer onpeneneHue U ONEPUPYET [IpakTnueckue
OMEepUPOBATH CIEAYIOIIUMHU CIEYIOIUMU XUMHUYECKUMHU u
XUMHUYECKUMHU MMOHATHSIMHU: HNOHSATUSMH: BELIECTBO, XUMUYECKHI | jgabopaTopHbIE
BEIIECTBO, XMMUUYECKUN IIEMEHT, | JIEMEHT, aTOM, MOJIEKYJIa, paboTsI 1O
aTOM, MOJIEKYJIa, OTHOCUTENIbHbIE | OTHOCUTEIIbHBIE aTOMHAs U temam: 1.1,
aTOMHasi ¥ MOJIEKYJISipHasi Macchl, MOJIEKYJISIpHAsI MacChl, MOH, 1.2,1.3,1.4,
WOH, AJJIOTPONUSI, U30TOIIBI, AJIOTPOIIUSI, U30TOIbI, XUMUYECKAS 1.5,1.6,1.7,
XHUMHYECKas CBA3b, CBSI3b, DJIEKTPOOTPHULIATEIILHOCTb, 2.1,2.2,2.3,
3JIEKTPOOTPULIATEIIBHOCTD, BaJICHTHOCTD, CTEIICHb OKHUCJICHUS, 24
BaJICHTHOCTD, CTCIICHb OKUCJICHUS, | MOJb, MOJIIPHAsl Macca, MOJISIPHBIN
MOJIb, MOJIIPHASE Macca, MOJISIpHBIH | 00BeM ra3000pa3HbIX BEUIECTB,
00BEM ra3000pa3HbIX BEIMIECTB, BEIIeCTBa MOJIEKYJISIPHOTO U
BElIECTBAa MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS,
HEMOJIEKYJISIPHOT'O CTPOCHHS, PacTBOPBI, AJIEKTPOIIUT U
PacTBOPBI, AJIEKTPOIIUT U HEDJIEKTPOIIUT, SJCKTPOITUTUYECKAS
HEDJICKTPOJIUT, JUCCOLIMAIUsI, OKHCIUTENb U
AIEKTPOJIUTHYCCKAS TUCCOIMAIIMSI, | BOCCTAHOBUTENb, OKUCICHHUE U
OKHUCJIUTENb U BOCCTAHOBUTEIb, BOCCTAHOBJICHHE, TEIUIOBOM 3(pPeKT
OKHCJIEHHE U BOCCTAaHOBJICHUE, peaKIu, CKOPOCTh XUMUYECKOM
TEIUIOBOU AP PEKT peaKiuu, peaknuu, KaTajln3, XUMUIECKOe
CKOPOCTbh XUMUYECKOW peaKIni, paBHOBECHE, YIJIEPOIHBIN CKEIIET,
KaTaJn3, XUMUYEeCKOe paBHOBecHe, | (YHKIIMOHAJIbHAs IPYIIa, U30MEpHUs,
YTIEPOAHBIN CKENET, TOMOJIOTHS
(byHKIMOHATBHAS TPYIINA,
M30MepHsl, TOMOJIOTHS;
OK 1-9
- ®opMynupoBaTh 3aKOHbI | — PopMyIUpyeT 3akoHbI | JlabopaTtopHas
COXPAaHEHHUS MacChl BEUIECTB U | COXPAHEHUS MAaCChl BEIIECTB U paborta o
MTOCTOSIHCTBA COCTaBa BEIIECTB; MIOCTOSTHCTBA COCTaBa BEIIECTB teme 1.3
OK 1-9
— OOBscHATh puznueckuii cMmbica | — OObsacHsIeT ¢usndeckuii cmbica | [IpakTudeckas
CHMBOJIUKH MEPUOJNYECKON | CHUMBOJIMKHA MIEPUOINYECKOMN paborta o
TaOJIULBl XUMHYECKHX D3JIEMEHTOB | TaOJIUILIBI XUMHUYECKHUX 3ieMeHToB [l teme 1.2
J. W. Menneneea (aHomepoB | M. MenzaeneeBa (HOMEpOB AJIEMEHTA,
3JIeMEHTa, Nepuoja, TPYIIbI) U | epuoja, TPYNIbl) U YCTaHOBKU
YCTaHOBKaA MPUYUHHO- | TPUYUHHO-CIIEICTBEHHOM CBSI3H
CIIEICTBEHHOW  CBSI3U  MEXKIY | MEXIYy  CTPOEHHEM  aToMa U
CTPOECHHUEM aToMa U | 3aKOHOMEPHOCTSIMHU W3MCHCHHUS
3aKOHOMEPHOCTSIMU M3MEHEHHUS | CBOMCTB 3JIEMEHTOB M 0OPa30BaHHBIX
CBOICTB AJIEMEHTOB U | MU BEIIECTB B TMEpUOJAX U
0o0pa3oBaHHBIX MMM BELIECTB B | TpYIIax.
Meproax v TPyIax;
OK 1-9
— JlaBaTh XapakTepUCTUKY | — JlaeT XxapakTepUCTUKY IIpakTueckas
BOXHEHIIUX THUMOB XUMHUYECKHUX | BAXKHEHIINX THUIIOB XMMHUYECKUX pabota o
CBSI3€ M OTHOCHUTEJIBHOCTH ATOM | CBSA3EH U OTHOCUTEIBHOCTH 3TOU teme2.1




THIIOJIOTHH. OOBACHATH
3aBUCUMOCTb CBOMCTB BEILECTB OT
ux cocTaBa u CTPOCHMS
KPUCTAIUIMYECKUX PELIETOK;

OK 1-9

tunonaoruu. OObsICHIET
3aBHCHMOCTH CBOMCTB BEILECTB OT
UX COCTaBa M CTPOCHUS
KPUCTAITMYECKHUX PEUIETOK.

- Hcnons3oBate B yueOHOW u |— Hcmonsdyer B yueOHOW  u | Ilpaktuueckue
npodeccuoHabHON AESITENTbHOCTH | MPO(EeCCHOHANBHON  JesITebHOCTH u
XUMHUYECKUX TEPMUHOB U | XUMHUYECKUX TEPMUHOB U | 1abopaTopHBIC
CUMBOJIMKY; CUMBOJIMKH. paboThI
OK 1-9

— OOBsICHATH CyImHOCTh | — OOBsCHSAET cymHocTh | [IpakTuueckue
XUMHUYECKUX IIPOLIECCOB. | XUMUYECKHUX IIPOLIECCOB. u
Knaccudumupoars  xumudeckue | Kmaccudunupyer XUMHUYECKHE | JTaOOpaTOpPHBIE
peakiuumn no Pa3IMYHBIM | PEAKIUU O PA3TUYHBIM IMPU3HAKAM: paboThI O
MIPU3HAKAM: YHCIYy MW COCTaBy | YUCIYy M COCTaBy MpOAYKTOB U | Temam: 1.1,
IIPOJYKTOB u peareHToB, | peareHToB, TeminoBomMy 3¢ddekry, | 1.2, 1.3,1.4,
TEIIOBOMY s dexTy, | HanmpaBICHHIO, daze, Hammumio | 1.5,1.6, 1.7,
HampaBlieHWto, (a3e, HAIMYHUIO | KaTaau3aTopa, U3MEHEeHuIo ctenenet | 2.1, 2.2, 2.3,
KaTajau3aTropa, W3MEHEHUIO | OKUCIICHHS AJIEMEHTOB, 00pa3yroInux 24
CTEIICHEN OKHUCJIEHUS DJIEMEHTOB, | BELIECTBA. Y CTAHABIMBAET IPU3HAKU

oOpazyromux BEIIECTBA. | OOIIETO W Pa3IUYHOTO B THUIIOJIOTHH

YcranaBnMBaTh MPU3HAKKA OOIIETO | peakuuMid i HEOPraHUYecKOoW u

U pa3IMyHOTO B  THUIIOJOTUHU | OPraHUYECKOW XUMUHU.

peakuuil [l HEOpraHU4eCKOu H

OpraHN4YeCKON XUMHH;

OK 1-9

— CocraBisiTh ypaBHeHus | — CocraBisieT ypaBHeHHs peakuuii ¢ | [IpakTtuueckas
peakuuii ¢ TIOMOIIBI0 METOJAA | IOMOIIBI0 METO/Aa 3JIEKTPOHHOTO pabota o
3JIEKTPOHHOTO Oamanca. | 6amanca. OOBSCHSET 3aBUCUMOCTH Teme 1.6
OOBACHATH 3aBUCUMOCTH CKOPOCTH | CKOPOCTH XUMHUYECKOW peakiuu u

XUMHUYECKON peakiuu U | MTOJIOKEHUS XUMHUYECKOTO

IOJIOXKEHHUS XUMHUYECKOTO | pABHOBECHS oT Ppa3InYHBIX

paBHOBECHS oT pa3ianyuHbIX | (haKTOPOB.

¢bakxTopos

OK 1-9

— BBINoaHATH XUMUYECKHN | — BpimomHser xumuueckuii | [Ipaktudeckas
SKCIIEPUMEHT 110 PACHO3HABAHUIO | SKCIEPUMEHT 10 PACIO3HABAHUIO paborta o
BAKHEUILIMX HEOPraHMYECKUX U | BAKHEMIIMX  HEOPraHMYECKUX U teme2.1
OpraHUYECKUX BEIIECTB, | OPraHUYECKUX BEILECTB, IMOTYYEHUIO

MIOJIyYEHUIO KOHKPETHBIX BELIECTB, | KOHKPETHBIX BELECTB, OTHOCAILUXCSA

OTHOCAIIMXCA K  H3YYEHHBIM | K U3YYEHHBIM KJIACCaM COEAUHEHUM.

KJIaccaM COE€JIUHCHUM;

OK 1-9

— BBINoIHATH XUMUYECKHH | — BpimomHser xumuyeckue | JlabopaTopHbie
SKCIEPUMEHT B MIOJIHOM | 3KCIIEPUMEHTHI B MOJIHOM |  paboTHI MO
COOTBETCTBUU c IIpaBUJIaMU | COOTBETCTBUU c npaBwiaMu | Temam 1.3, 1.5,
0€30I1aCHOCTH. HaOimronars, | 0e30macHOCTH. HaOmronars, 1.7,2.3,2.4
¢dbuKkcupoBaTh W JaBaTh ONHCaHWE | GUKCHUPOBATh W JaBaTh OIKMCAHUE

pe3yabTaToOB IIPOBEICHHOTO | pe3yJIbTaTOB IIPOBEIEHHOTO

JKCIIEPUMEHTA; JKCIIEPUMEHTA

OK 1-9




— IIpoBoauTh pacueTsl no | — [IpoBoaut pacuersl no | ITpaktuyeckue
XUMHYECKUM bopmynam U | XMMHYECKUM dopmynam U paboThI O
YPaBHEHUSAM PEaKIIHil; YpaBHEHUSAM PEAKIINIL; TemaMm 1.1, 1.4,
OK 1-9 1.5, 1.7

— OOBSICHATH XUMHUYECKHE — OOwpsacHseT XuMudeckue siieHusi, | JlaboparopHsie
SIBJICHUS], IPOUCXOIAIINE B MPOUCXOISIINE B IPUPOJIC, OBITY U paboTsI 1o
npupoie, ObITY U Ha Ha MPOU3BOICTBE. TemaMm 1.7, 2.3
MIPOU3BOJICTBE;

OK 1-9

— Omnpenensite BO3MOXKHOCTH | — Omnpenenser BO3MOXXHOCTH | JlaGopaTopHbIe
MIPOTEKAHUS XUMHUYECKUX | MPOTEKAHUS XUMHUYECKHUX paboThI 1O
IIpEBPALLCHUI B pa3iIMYHBIX | IPEBpALCHUN B pasnuuHbIX | Temam 1.3, 1.5,
YCJIOBUSIX; YCIOBUSX. 1.7,2.3
OK 1-9

— T'oToBUTH pacTBOpHI 3amaHHOM | — ['OTOBUT  pacTBOphl 3amaHHOM | JlabopaTtopHbIe
KOHIIGHTpalMd B OBITY W Ha | KOHIEHTpaUMd B ObITy ©W Ha| pabOTHI IO
MPOU3BOJCTBE; MIPOU3BOACTBE. TemaMm 1.3, 2.3
OK 1-9

— CaMOCTOSTEILHO HaxoIuTh | — CaMOCTOSTEILHO HaxomuT | Ilomroroska
XUMHAYECKYI0  MHPOpPMALUI0 € | XUMHUYECKYIO UH(pOpMAIIHIO c | coobuieHuit o
KCTOJIb30BAaHUEM Pa3JIMYHBIX | KCIOJIH30BAHUEM pa3nuyHbIX | Temam 2.3, 2.4
HMCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX | ICTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX

U3/1aHuM, KOMIIBIOTEPHBIX  0a3 | W3/aHuM, KOMITBIOTEPHBIX 0a3

JaHHBIX, pecypcoB HTepHETA); JaHHBIX, pecypcoB MHTepHETA).

OK 1-9

— Hcnonb30BaTh KOMIBIOTEPHBIE | — MCIIONB3yeT KOMIIBIOTEPHBIE ITogroroska
TEXHOJIOTHH JIJI1 00pabOTKH U TEXHOJIOTHH JIJIs 00pabOTKHU 1 COOOIIIEHNI IO
repeaadynu XuMUYECKOn nepeaayr XuMHIeckoi nHpopmanuu | Temam 2.3, 2.4
nH(OPMALIUY U €€ MPEACTABICHUS | U €€ MPEACTABICHUS B PA3IMYHBIX

B Pa3NMUYHBIX (OpMax; dopmax

OK 1-9

— JlaBaTh OLICHKY IOCTOBEPHOCTH | — JlaeT OLEHKY JOCTOBEPHOCTHU ITogroroska
XUMHUYECKON nH(pOpMaIuH, XUMUYECKOW HH(pOopMaIuu, COOOIIIEHNI IO
IIOCTYIAOLIEH U3 Pa3HbIX MIOCTYIAOIIEH U3 Pa3HbIX Temam 2.3, 2.4
HMCTOYHUKOB; HMCTOYHHKOB

OK 1-9

3Hanus:

—  3aKkoHBbI COXpaHCHUSA Maccel | — 3HAeT 3aKOHBI COXpAaHCHUs MacCChl | Y CTHBIN o1poc
BEIIECTB M IIOCTOSHCTBAa CcocCTaBa | BCIICCTB W IIOCTOSHCTBA  COCTaBa o teme 1.2
BEIICCTB. HpH‘lHHHO—CJ‘ICZ{CTBCHHOﬁ BCHICCTB. [IpuunHHO-CNEICTBEHHOM

CBA3M MEXAY COAEpXKAaHUEM JITHUX | CBA3M  MEXAY  COACPXKAaHUEM  ITHX

3aKOHOB M HAIIMCAHUEM XHMHUUYECKUX | 3dKOHOB W HAIIMCAHUEM XUMHYCCKHX

GopmMyn u ypaBHeHuil. VYcraHoska | opMyn M ypaBHEHMH. YcTaHOBKa

SBOJIIOIIMOHHON CYIIIHOCTH JBOJIIOLIMOHHOM CYIIIHOCTH

MEHJIC/ICEBCKOM M COBPEMEHHOM | MEHJIEIICEBCKOM I/I COBPEMEHHOMH

(hopMyITPOBOK epUOIUIECKOTO (hopmynHpoBoOK nepuoguIeCKOro

3akoHa J[. 1. Menneneena; 3akoHa J[. 1. Menneneesa.

OK 1-9

— 3aBHCUMOCTH cBOMCTB | — OOBSACHAET 3aBHCHMOCTb CBOWCTB 3amura
XMMHUYECKHUX BELIECTB OT CTPOCHUSA | XUMHUYECKHX BELIECTB OT CTPOEHUSA na60paTopHoi/'1
aTOMOB O00Pa3yIOIINX UX XMMHUYECKHX | aTOMOB OOpa3yIOIMX HX XUMHUYECKUX paboTHI 1O

DJIEMEHTOB;

OJICMCHTOB.

Teme 1.3




OK 1-9

— OCHOBHBIC TOJIOXKEHHST TEOPHH | — 3HAET OCHOBHBIC MOJIOKEHHUS Teopun | TecT 1o Teme
AIEKTPOIUTUUECKON AUCCOLUMALMU U | SJICKTPOJIUTUYCCKON OUCCOLMAIUU U 1.5
XapaKTEPUCTHUKA B CBETE ATOM TEOPHUM | XapaKTEPUCTHKA B CBETE ATOU TEOPUHU

CBOMCTB OCHOBHBIX KJIACCOB | CBOMCTB OCHOBHBIX KJIacCOB

HEOpPraHWYECKUX COCTUHEHUH; HEOPraHWYEeCKNX COCTUHEHUH.

OK 1-9

— OCHOBHBIE TIOJIOKEHHUSI TEOpUU | — 3HACT OCHOBHBIC MOJIOKCHUS TCOPUU Tect mo
XUMHYECKOTO CTPOCHHS | XUMHYECKOTO CTPOEHUS OPTraHUYEeCKHUX pazzaeny 1
OpPTraHUYECKUX COCIMHEHUU U | COCIMHCHUHM U XapaKTepUCTUKA B CBETE

XapaKTEpPUCTUKA B CBETE ATOM TEOPHUH | 3TOM  TEOpUHU  CBOMCTB  OCHOBHBIX

CBOWCTB OCHOBHBIX KJIACCOB | KJIACCOB OPTaHWYECKUX COCTUHEHHA.

OpraHUYECKUX COCIUHECHUM;

OK 1-9

— HasBanue n3y4eHHbIX BemiecTB 1o | — HaspiBaeT m3ydeHHBIE BemIecTBa IO 3amura
TPUBHAIIBHOW WM MEKIYHAPOIHON | TPUBMAIBLHOM — MJIM  MEXKIYHapOJHOW | MPaKTUYECKHX
HOMEHKJIaType M OTPaXCHHE COCTaBa | HOMECHKJIATYPE M OTpPaXEHUE COCTaBa "

3TUX  COENMHEHHMH C  IIOMOIIBIO | 3TUX  COEAMHEHHMM € [OMOILIBIO 11a60PATOPHBIX
XUMHYECKUX (hopmyt; XUMAYECKHX HOpMYI. pa6oT
OK 1-9

— Knaccupukanuss ~ Bemects  u | — Knaccudummpyer — BemectBa W | Y CTHBIM Ompoc
MIPOIIECCOB c TOYKH 3pEHUs | MPOLECCHl ¢ TOYKHA 3PEHUS] OKHUCICHHS- 10 TEMaM
OKHUCJICHUS-BOCCTAHOBJICHUS; BOCCTaHOBJICHHUSI.

OK 1-9

— CobmoneHue npaBua | — ColmogaeT npaBuia skoisorudeckd | MHCTpyKkTax
9KOJIOTHYECKH TPAMOTHOTO MTOBE/ICHUS | TPAMOTHOTO TOBEIEHUS B OKPY’KaIOIIeH nmo Th

B OKpY»Karolieu cpeae; cpere.

OK 1-9

— Ouenky BiusHUs xumudeckoro | — OrnenuBaer BiausHue xumudeckoro | I[loaroroska
3arps3HEHMsT OKpYXKAroIleld Cpelpl Ha | 3arpsA3HEHUS OKpYKaloLIeW cpenbl Ha | cOOOIIEHUM
OpraHMW3M YeJIOBeKa W JIPYTHE JKMBBIC | OPraHU3M 4YeJIOBEKa W JPYTHE KHUBBIC

OpTaHU3MEI; OpTaHHU3MBI.

OK 1-9

— Cob6moaenue npasun 6e3onacHoro | — Cobmroaenne mnpasun OesomacHoro | MHCTpykTax
oOparteHust c TOPIOYNMU U | oOpaleHus ¢ TOPIOYUMH U TOKCHIHBIMHU o Th

TOKCHYHBIMH BEILIECTBAMH,
na00paToOpHBIM 000PYIOBAHUEM;
OK 1-9

BC€IICCTBAMH, na6opaToprIM

00opymOBaHUEM.
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