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1. O01mme MoJI0KeHU A

1.1. O6sacTh NPpMEHEHUs] IPOTPAMMBbI

Pabouass mporpamma ydeOno#t muctmmuHbl «OVYIL.07 Xumus» SBISETCS 4YacThIO
OCHOBHOM TmpodeccHoHaIbHOW 00pa3oBaTeabHON mporpamMMbl B cooTBeTcTBUU ¢ PI'OC mo
crenpanbHOoCcTH 12.02.08 «IIpoTe3Ho-oproneauyeckas U peabMINTAIIMOHHAS TEXHUKAY.

Pabouas mnporpamma yueOHOM AMCIUIUIMHBI HCHOJB3YIOTCA B MPOGECCHOHATHLHOM

00pa3oBaHuM, I/Ie HEOOXOIMMBI 3HAHUS M YMEHHUS B COOTBETCTBYIOIIEH 00IacTH.

1.2. MecTo QMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH NpodeccHOHAJIbHOI 00pa3oBaTebHOMI
NMporpaMmabi:

ObmeobpazoBarenpHas gucuuiuimHa OYIL07 «XuMus» BXOJUT B 003aTEIbHYIO YacTh
0011eo0pa3oBaTeIbHOTO [HMKJIA 00pa30BaTENIbHON MpOrpamMMbl MOJATOTOBKH  CIIEHUATHCTOB
cpeaqHero 3BeHa mno cnenuanbHocth  CIIO  12.02.08 «IIpore3no-oproneandeckas |

peaduInTaIMOHHAS TEXHUKA.

1.3. Hesn m 3agaum y4eOHOH JMCUMILIMHBI — TPeOOBaHUS K Ppe3yJbTaTaM OCBOCHHS
Y4eOHOH IMCUMILINHBI:

[leablo yueOHOU NUCIUILINHBI SBISETCS (OPMHUPOBAHUE Y CTYACHTOB MPEICTABICHUS O
XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa KaK OCHOBBI TNPUHATUS
pElIeHUI B KU3HEHHBIX WM MPOU3BOACTBEHHBIX CHUTYyallMsIX, OTBETCTBEHHOI'O IIOBEJCHUS B
IIPUPOJHOM cpene.

JI1st TOCTHKEHMSI TTIOCTABJIEHHOM 1eN paboyas mporpaMma OpHUeHTHPOBaHA Ha pelIeHue
CIIEMYIONINX 32/1a4:

. copmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB M SIBJICHUM B OKPYKAIOIIEH Cpene, LEJOCTHOM Hay4YHOW KapTHUHBI MUpAa,
B3aUMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

. OBJIaleTh YMEHHUSI COCTABJAATHL (GOPMYyNbl HEOPTaHUYECKUX |
OpPTaHMYECKUX BEIIECTB, YPaBHEHHUS XHUMHUYECKHX pEaKIil, OOBACHATH HX CMBICIH,
MHTEPIPETUPOBATH PE3YNIHTATHl XUMUYECKUX IKCIIEPUMEHTOB;

. chopMupoBaTh HABBIKM TPOBEJICHUS MPOCTEUIIUX  XUMHUYECKUX
AKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUM C COOJI0IEHNEM MpaBwil 0€301MacHOT0 OOpaIeHus ¢
BEIIIECTBAMH H JJAOOPATOPHBIM 000PYI0BAaHUEM;

. Pa3BUTh YMEHHS UCHOJIL30BAaTh WH()OPMALUIO XUMUYECKOTO XapakTepa

N3 pas3IMYHbIX HCTOYHHUKOB,



. chopmMupoBaTh YMeHHMSsI TPOTHO3UPOBATH  TOCJIEACTBUS  CBOEH
NESTEIIbBHOCTH U XUMHUYECKUX MPUPOHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IIPOIECCOB;
. chopMupoBaTh NOHMMAHHE 3HAYUMOCTHM JIOCTHXKCHUN XUMHUYECKOU

HAYKHU U TEXHOJIOTHH JIJIsl pa3BUTUS COILIMAILHOM U TPOU3BOJICTBEHHOMU cep.

1.4. Ilnanupyembie pe3yJibTAThI 00y4eHUS MO TUCHUILINHE
B pesynbprare nuzydeHus: yueOHON TUCIMIUIMHBI « XUMUS» 00yJarOIIHICS JTODKEH:
3HATh:
J 3aKOH COXpaHEHMsI Macc, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH IIPOCTBIX

KpaTHBIX OTHOI_HeHI/If/'I, 3aKOH ABoraz[po " CJICOCTBUSA U3 HETO,

. OCHOBHBI€ ITOJIO’KEHUSI aTOMHO-MOJIEKYJIIPHOTO YYEHUS,

. XUMHUYECKYIO CHMBOJIUKY;

o BH/Ibl XUMUYECKOU CBS3H;

o ra3oBbl€ 3aKOHBI U MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHUIO I'a30B;

o CBOMCTBA BELIECTB B )KUJKOM, TBEPJIOM U ra3000pa3HOM COCTOSIHUSAX;

. KJIACCU(UKALIMIO HEOPTraHMYECKUX BEIIECTB;

. THUIIBI PEAKIUI B HEOPTaHUYECKOW XUMUU;

. HOMEHKJIaTypy, IOJYy4Y€HUE M XHMHYECKHE CBOWCTBA HEOPraHWYECKHUX
BELICCTB

. MIPUHLIMIIBI 3aII0JIHEHUS] aTOMHBIX OpOUTasIel 3JIeKTpOHAMU;

. IIPOTOHHO-HEUTPOHHYIO MOJEIIb CTPOCHUSA SAPA;

. IepuoaAuYecKuil 3akoH Menneneesa u  crpykrypy llepuoaunueckon

CHUCTCMBI 3JICMCHTOB,

o W3MEHEHUE CBOMCTB 3JIEMEHTOB B MEPHO/Iax U Tpymmax

o TEOPUIO  DJIEKTPOJIUTHUYECKOM  JHUCCOLMALMU,  AJNEKTPOJIUTBI U
HEIJIEKTPOJIUTHI,

. MpaBUJjia COCTABJICHHS] HOHHBIX YPAaBHEHUM, HOHbI, KATUOHBI U AHUOHBI;

o OTpeieNieHue  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuii  (OBP),

CTCIICHb OKHCJICHHUA, OKHCIIUTEIIb 1 BOCCTAHOBHUTCIIb,

o IIpaBUJIa pacyeTa CTETEeHEeH OKMCIIEHUS] aTOMOB B COSIMHEHHH;

° kinaccudukanuo OBP;

J MpaBWJIa pacCTaHOBKU KOA((UILIMEHTOB METOI0M 3JIEKTPOHHOTO OajaHca;
J 0COOEHHOCTH JJIGKTPOHHOTO CTPOCHHUS METAJIOB, HX TIOJOXEHUE B

HCpHOI{HHCCKOﬁ CUCTCMC, HAXOKJACHUC B IPHUPOAC, ITOJTYYCHHUC,



L4 CYIIHOCTH METaJUIMYeCKOM CBs3H,

L4 O6H_II/IC (bl/ISI/ILIeCKI/Ie CBOMCTBa METAalJIOB, 0COOEHHOCTH CTPOCHUA HX
KpI/ICTaJIHI/I‘ICCKOﬁ PEIICTKU,

L4 XHMHYECKHE CBOMCTBAa METAJIOB M HMX B3aHMOCBA3b C ITOJIOKECHHEM

MCTaJljia B HepHOHH‘leCKOﬁ CUCTEME U JJICKTPOXUMHUYECKOM PAOY HaHpHX(GHHﬁ;

° KJIACCU(PMKAIIMIO OPTaHUYECKUX COCTUHCHUI;
° MpaBujia HOMEHKJIATYpPbl OPraHUYECKUX COEIUHEHUI;
° KJIACCU(PUKAIIMIO PEAKIIUH B OPraHUYECKOW XUMUU;
° XMMHYECKHUE CBOMCTBA KJIACCOB OPTaHUYECKUX COCITMHEHUM.
YMeETh:
° nucaTb XuMHYeckue (opMyJibl BELIECTB U COCTaBIATh YpPAaBHEHMS

XUMHYECKHUX PEaKIUi;

° NPOU3BOAUTL  CTeXHOMETPHUYECKHe  pacyeTbl [0  XUMHYECKUM
dbopMmysaM M YpaBHEHMSIM XMMHYECKUX PEAKIMM C MPUMEHEHHEM 3HAaHUN OCHOBHBIX
3aKOHOB XHMUH;

° MPOU3BOJUTH PACUETHI MO ra30BbIM 3aKOHAM;

° XapaKTepU30BaTh CBOMCTBA BEIIECTB B Ta3000pa3HOM, J>XKHJIKOM H
TBEPJIOM COCTOSIHUSIX;

° omnpeaeJiiTb OTHOCUTEIbHYIO MOJEKYJSIPHYHO Maccy BelllecTBa B

ra3000pa3HOM COCTOSTHUM;

o NHCATh XUMHUYecKHe (POPMYJIbI BELIECTB;

o COCTABJATH YPaBHEHMs XMMHUYECKMX peakIMid M  paccTaBisATh
K03 PULINEHTBHI;

o KJaccu(pUUMPOBATH M 1aBaTh Ha3BaHHe BeleCTBAM HEOPraHWYECKOMH
HOPUPOIBI;

o XapaKTepHu30BaTh XUMHYECKHE CBOMCTBA HEOPraHUUYECKUX BEIIECTB;

. 00BbACHUTDH PU3MYECKUI CMBIC HOMEPA MEePHO/Ia, TPYIIIBL;

o XapaKTepu30BaTh H3MEHeHHEe CBOWCTB DJJIEMEHTOB B IMEpUOIAX U

rpynnax u o0ObsICHUTh PUYHUHY MEPUOTUIHOCTH CBOWCTB ATOMOB 3JIEMEHTOB;

. COCTABJATH TOJHbIE 3JIEKTPOHHBIE W Tpaduueckue (oOpMyJbl aTOMOB
JJIEMEHTOB C YKa3aHUEM CEMENCTBA U AIEKTPOHHBIX AHAJIOTOB;

. YCTAaHOBHUTH NMOPSIAKOBBII HOMEP 3JIEMEHTA U KOJIMUYECTBO HEUTPOHOB B

AAPC €Tr0 aTOMa UCXOAA U3 DJICKTPOHHOI'O CTPOCHUS €TO NOHA,



. NPOBOIUTH CPaBHEHUHE XHUMUYECKUX OJJIEMEHTOB IO paJUyCy aroma,
SHEPruu  HWOHM3AIMM, OSHEPruh  CPOJACTBA K  OJEKTPOHY,  OTHOCHUTEIbHOMN
JIEKTPOOTPULIATEILHOCTH, METAJUIMYHOCTH, OKHUCIIUTEIbHBIM U BOCCTAaHOBUTEJIbHBIM
CBOICTBaM, XapaKTepy BBICIIETO OKCUJA U THAPOKCUAA;

J onpeneasTh THI XUMHUYECKOI CBSI3U B COCTUHEHUSX;

J yYKa3bIBaTh HalpaBJIeHHe CMELIEHUS XUMHUYECKOI'O PpPaBHOBECHUS IIpU

U3MEHEHUU YCIIOBUM;

o PaccTaBJISATH CTeNeHb OKUCJIEHHS aTOMOB B COSTUHCHHUSIX;

o yKka3aTh poJib coequHeHus B OBP, ocHOBBIBasCh Ha 3HAUYEHUU CTEIICHU
OKMCJICHUA,;

. paccTaBiATh KOA(P(GUIMEHTHI METOIOM JICKTPOHHOTO OanaHca;

. OnpeeIUTh BO3MOKHOCTD IIPOTCKAHUS PEAKIINU;

. COCTABJIATH CTPYKTYPHYIO (hOpMyITy BEIIeCTBa 110 Ha3BAHHIO;

o MHCATh YPaBHEHHsI PEaKIMi C y4yaCTHEM OPTaHUYECKUX BEIIECTB H

YKa3aHHUEM THIIA PCAKIINU;
L4 pemaTtb paCY€THBIC 3a/la4i € YUaCTUEM OPraHNYCCKUX BCIICCTB;

o HCIMOJIB30BATH NMPHOOpPeTeHHbIe 3HAHUS M YMeHHs] B NPAKTHYECKO
AeATeJIbHOCTH U NMOBCEIHEBHOI KU3HU:

a) BBISIBJIEHUS W OOBACHEHHMS XHMHYECKUX SIBJIICHUN Pa3JIMUHBbIX TCEKYIIHUX COOBITHH H

CUTYalHil;

6) HaxXOXICHUA U HNPUMCHCHUA XUMHYECKON I/IH(l)OpMaIII/II/I, BKJIFOYasis JTHUKCETKH,

CTATUCTUYCCKHUEC MATCPUAIIBI U PECYPCHI I/IHTCpHeTa; HpaBHHBHOﬁ OIICHKHU COCTaBa IMPOAYKTOB

HI/IH_IGBOI\/’I, KOCMETHYECKON U XMMHYECKOMN IPOMBIIIJICHHOCTH, COCTaBJICHUC C6aJ'IaHCI/IpOBaHHOFO

paruoHa;

B) IOHMMaHHUsl MapKETHUHIOBBIX YJIOBOK Ha MUIIEBON MPOAYKIIUH.



Kox u naumenoBanue
bopMHUpyEMBIX
KOMIIETCHIINI

[limanupyembie pe3yJIbTaThl OCBOCHUS JUCLIUILIIMHBI

O6mue!

I[I/ICLII/Il'IJ'H/IHapHI)Ie2

OK 01. BeiOupars
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIngHOCTHBIE PE3YJIBTATHI B YACTH:
TPYIOBOI'O BOCIIUTAHHUS:

FOTOBHOCTh K  TPYAYy, OCO3HaHHE [EHHOCTH
MacTepCTBa, TPYIOII00UE;
TOTOBHOCTH K aKTHUBHOU ACATCIIBHOCTHU

TEXHOJIOTHYECKOM W COLMAaIbHOM HaIpaBICHHOCTH,
CMOCOOHOCTh ~ MHUIUUPOBATh,  IUIAHUPOBATH U
CaMOCTOATENIbHO BBIIOJIHATH TAKYIO JAESITEIbHOCTD;
UHTEpEC K pas3audHbIM cdepam NpodhecCHOHATHHOM
NESITEIbHOCTH.

MeTtanpeaMeTHbIE pe3ybTaThl:

Osianexnue

YHUBEPCAIbHBIMU y4eOHBIMU

MI03HABATEIbHBIMU JCHCTBHUSIMH:
a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:

CaMOCTOSITEITLHO (POPMYJIMPOBATH M aKTyaTU3UPOBATH
nmpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHABIUBAaTh  CYIIECTBEHHBI  MPU3HAK  WIH
OCHOBaHUSl JJisi CpaBHEHHUSA, KIacCUPHUKAIUU U
0000IIICHHS;

OTIPE/ICIISATh LeIH JIEATENHHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B
paCCManI/IBaeMBIX SIBJICHUSX,

BHOCHUTH KOppeKTI/IBI)I B JOCATCIBHOCTL, OIICHHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJSIM, OIICHUBATHh PUCKH

3a/1aBaTh

JlucuuminHapHble pe3ysbTaThl:

ITP6 01. chopmupoBaHHOCTh TPEACTABICHHN: O XHMHYECKOMN
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XUMHUHM B T[O3HAHUM SIBICHUW NPUPOIBI, B (OPMUPOBAHUU
MBILUIEHUSI M KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOJUMOW JJsi pEIIeHUs MNPAKTUYECKUX
3a/1a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

[1P6 02. BnajeHue cCUCTEMOM XMMHMUYECKHUX 3HAHUH, KOTOpPas
BKJIIOYAET:  OCHOBOMNOJIATAIOIIME  TMOHATUS  (XUMHYECKHUU
JJIEMEHT, aToOM, OJJCKTpOHHas o00OJoYKa aroma, s-, p-, -
ANEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, BAJICHTHOCTb,
ANEKTPOOTPULATEILHOCTh, CTENEHb OKHUCICHHS, XMUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIM 00beM, yriiepoJHbII
CKeJeT, (YHKIMOHAJbHAs TIpyNma, paguKkail, H30MEpHUs,
U30MEPBI, TOMOJIOTUYECKUI PsJl, TOMOJOIH, YIJIEBOAOPOJIBI,
KHCIIOPOJI- M a30TCOJEpIKAllUe COEAUHEHMs, OMOJIOrMYecKH
aKTUBHBIE BellecTBa (YIJI€BOABI, KHUPBI, OEJIKH), MOHOMEP,
MOJINMEP,  CTPYKTYPHOE  3BE€HO,  BBICOKOMOJEKYJISIPHBIE
COEMHEHMS, KPUCTAJUIMYECKAs pelIeTKa, TUIbl XUMHUYECKHX

peakuuii (OKUCTUTENIbHO-BOCCTAHOBUTEIBHEIE, 3K30-U
SHAOTEPMHUYECKHE, pEeaKIMd HWOHHOrO oOOMeHa), pacTBOD,
3JIEKTPOJINTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJTUTHYECKAS
JUcCOLManus, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH

XUMHYECKON peaklUy, XUMUYECKOE pPaBHOBECHUE), TEOPHUH U

1 O6mue pesysbTaThl OCYHIECTBIISIOTCS B COOTBETCTBHY C JIMYHOCTHBIME M METanpeaMeTHeIME pesyibratamu ®TOC COO (Ilpuka3 Muno6paayku Pocenn ot 17.05.2012 Ne 413
(penaxiust ot 27.12.2023 1.), B pOpMUPOBAHUU KOTOPHIX YIaCTBYET 00II€00pa3oBaTeIbHAS TUCIUILINHA.
2 [lucuMILIMHAPHBIE PE3YJbTaThl OCYLIECTBIAIOTCS B COOTBETCTBHMM C TPEGOBAHMAMM K HNPEIMETHBIM pe3yiibTaTaM 6a3osoro yposHs (ITPG), ycranosnennsimu @TOC COO (IIpuka3s
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakums ot 27.12.2023 1.), ¢ coXpaHEeHHEM HCXOJHON HyMEpaIuy.




HOCJIEJICTBUH AEATEIHLHOCTH.

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

BJIQJICTh HAaBBIKAMH Yy4eOHO-HMCCIICOBATEIILCKON U
HpOCKTHOﬁ ACATCIIBHOCTH, HAaBBIKAMH PpPa3pCIICHUA
npo0em;

BBISIBIISITh  NPUYMHHO-CIICJICTBEHHBIC  CBS3H U
AKTyaJIu3UpOBaTh 3aJady, BbIJIBUI'ATb THUIIOTC3Yy €C
peleH sI, HAXOIUTh apTyMEHTBhI Ui J0Ka3aTeIbCTBa
CBOUX y’l'Bep)K[IeHI/If/'I, 3a1aBaTh nmapaMeTphbl u
KPUTEPHUH PEIICHHUS,

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI¢ PEIICHUS 3a]auu
PE3YJIbTATHI, KPUTHYCCKU OLCHHUBATH ux
JOCTOBEPHOCTb, TPOTHO3UPOBATh N3MECHEHHE B HOBBIX
YCIIOBUSAX;

YMCTb IIEPCHOCUTHL 3HAHUA B IO3HABATCIIbBHYIO H
MPAKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH.

3aKOHBI  (TEOpHUS XHUMHYECKOTO CTPOCHHUS OpPraHU4YEeCKUX
BemectB  A.M. bytiepoBa, Teopus BIEKTPOJIUTHUYECKON
quccounanuu, nepuoanueckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI S3bIK
XUMHUHU, (AKTOIOTUYECKHE CBEIEHHUS O CBOMCTBAaX, COCTaBe,
NOJlyYeHUu U Oe30MacCHOM HCIIONb30BAHUHM  BaKHEHIINX
HEOPTaHWYECKUX M OPraHWYeCKUX BEIIECTB B OBITY U
NPaKTUYECKON JeATEIbHOCTH YEI0BEKa;

I1P6 03. chopMUpPOBAaHHOCTh YMEHHI BBISBIISITH XapaKTEpHBIC
NPU3HAKK M B3aMMOCBS3b M3YUEHHBIX IMOHATHM, MNPUMEHATH
COOTBETCTBYIOIIME TOHATHUS TP OIHUCAHUU CTPOCHUS H
CBOMCTB HEOPraHMYECKHX W OPraHMYECKHUX BEUIECTB U UX
MPEBPAILCHH; BBIABIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MNOHATUSMU U NIPEICTABICHUSIMH IPYTUX €CTECTBEHHOHAYUHbBIX
MPEIMETOB;

I[IP6 04. cdopMupoBaHHOCTH YMEHHH  HCIOIb30BAThH
HAaUMEHOBAHHUS XWMHMUYECKHX COCIMHEHHN MEXIyHapOIHOTO
COI03a TEOPETHYECKOM M MPUKIATHON XMMHUHU U TPUBUAIBHBIC
Ha3BaHUS BAKHEUIIIMX BEIIECTB (ITUJICH, alleTUIICH, TIUIIEPHUH,
¢denon, ¢opMmanbaerua, yKCycHas KHCIOTa, TIUIUH, YrapHBINA
ra3, yrieKuClblil ra3, aMMHakK, TalieHas W3BeCTb, HEralleHas
U3BECTh, MUTHEBAs COJa W JIPYTHX), COCTaBISATH (POPMYIIBI
HEOPraHUYECKHUX ¢ OPraHWYECKUX BEIIECTB, YPAaBHECHHS
XUMHUYECKHUX pPEeaKIHid, OOBSICHATh MX CMBICHT; MOATBEPKAAThH
XapakTepHbIC XUMUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3aMHUCSIMHU YpaBHEHUU
XUMHYECKUX PEAKIIU;

I[IP6 05. cdopMUPOBAaHHOCT, YMEHUH  YCTaHABJIMBAThH
MIPUHAIC)KHOCTh M3YYCHHBIX HEOPTaHUYECKUX "
OpraHMYECKUX BEILECTB K OMPE/IEIECHHBIM KJaccaM U TpyIIaM
COCMHEHMH, XapaKTEpU30BaTh HX COCTAaB W BaKHEHIIUE
CBOMCTBA;  ONpENeNsITh  BUABl  XMMHUYECKHX  CBs3eil
(KoBaJieHTHAsl, MOHHAsS, METAJUIMYECKas, BOJOPOJHAs), THUIIbI




KPUCTAJUIMYECKUX — PEIIETOK KJIaCCU(PHUIIUPOBATH
XUMHYECKUE PEaKInH;

I1P6 07. chopMUpPOBAaHHOCTh YMEHHH HMPOBOIUTH PACUYETHI IO
XUMHYECKUM (HOpMyJaM U YPaBHEHHSM XUMUYECKHX PEaKIUi
C WCIOJIb30BaHUEM (DU3NYECKUX BEIMYUH, XapaKTEPHU3YIOIIUX
BEIICCTBA C KOJIMYCCTBCHHOM CTOPOHBL: MacChl, 00beMa
(HOpMaJIbHBIE ~ YCIIOBMSI) Ta30B, KOJIMYECTBA  BEILECTBA;
MCIIOJIb30BaTh CHCTEMHbIC XMMHUUCCKUE 3HAHHS UL NPUHSTHS
pCLICHUI B KOHKPETHBIX )KU3HCHHBIX CUTYallUsX, CBA3aHHBIX C

BCIICCTBAMU M UX IIPUMCHCHHUCM.

BEIIIECTB;

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpeacTBa MOUCKa,
aHanusa u
HWHTEPIIPETAIIH
nHpopMauu u
nH(pOpMaIIUOHHBIE
TEXHOJIOTUU JIJIS
BBITIOJTHEHHUS 3,124
npodeccnoHanbHOMI
JEeSATETbHOCTH

JInyHOCTHBIE PE3YIBTATHI B YACTH:
LIEHHOCTU HAy4YHOI'O ITIO3HAHHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKu U  OOUIECTBEHHOW MPAaKTHKH,
OCHOBaHHOTO Ha aore KYJIbTYD,

CHOCOOCTBYIONIETO OCO3HAHUIO CBOET0 MecTa B
MOJUKYJIbTYPHOM MHUPE;

COBEpPUICHCTBOBAHHE SI3BIKOBOM M  YHUTATEIbCKOM
KyJbTYpbl KakK CpPEACTBA B3aWUMOJCUCTBUS MEXIAY
JIFOABMU U TO3HAHUS MUPA.

MeTaHpeI{MeTHHC PE3yNIbTaThI:

OsaznexHue

YHUBEPCAIbHBIMH y4eOHBIMU

MO3HABATEJIbHBIMU ACHCTBUSIMMU:
B) paboTa ¢ uHpopmauei:

BJIaJIETh HABbIKAMHU TOJY4YEHUS HHQOpMAUK U3
HUCTOYHUKOB  pa3HbIX  THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIISITh TMOWCK, aHalW3, CHUCTEMaTH3alUI0 U
MHTEpHpEeTalio UHGOPMAIMKU Pa3lIUYHbIX BHUJOB U
dhopm mpecTaBIeHNUs,

CO3/1aBaTh TEKCTHI B Pa3jMYHbIX (popmarax ¢ y4yeToMm
Ha3zHaueHUs HMH(OpMAMK U LEJIEBOM ayauTOpHH,
BbIOMpasi ONTHMaJIbHYIO (OpMYy NpENCTaBICHUS HU

JucuuniuHapHble (IpeAMETHBIE) Pe3yIbTaThl:

I1P6 06. BiaseHue OCHOBHBIMU METOJAaMU HAayYHOI'O O3HAHUSA
BEIIIECTB U XUMHUYECKUX SBJICHUMN (HAOIIOIEHHE, U3MEPEHHUE,
9KCHEPUMEHT, MOJICTUPOBaHUE);

I1P6 07. chopMUPOBAaHHOCTH YMEHHI MPOBOIUTH PACUYETHI IO
XUMHUYECKHM (OpMyJiaM U ypaBHEHHUSAM XUMMUYECKUX PEaKIUH
C HMCMOJb30BaHUEM (U3NYECKUX BEIIMYMH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0beMa
(HOpMallbHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMHUUYECKUE 3HAHMS I MPUHATUSA
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM,;

I[TP6 08. copMuUpOBaHHOCTH, YMEHUW TUIAHUPOBATH U
BBIMOJIHATh ~ XUMMYECKMH  SKCHEpUMEHT  (TpeBpalleHus
OpraHMYECKUX BEUIECTB IPU HArPEBaHUHU, MOTYYEHHE ITUIIEHA
U HW3y4EHHME €ro CBOWCTB, KauyeCTBEHHbIE pEaKIMM Ha
aNbJIETH/IbI, KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTypauus
OENKOB TNpH  HarpeBaHUM, I[BETHBIE peaKkIUu OENKOB;
MPOBOAUTh PEAKIIMM HOHHOTO OOMEHa, ONpeNeNsTh Cpexy
BOJIHBIX DPAaCTBOPOB, KayeCTBEHHBbIE pEaKLUUMU Ha cyibdart-,
KapOOHaT- M XJIOPUJ-aHHOHBI, HA KAaTHOH aMMOHMS; pellaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o TeMaMm "Metamnel" U
"Hemetamnbl") B COOTBETCTBUM C MpaBUJIAMU TEXHHUKH

10




BU3yaJIM3alluu,

— OLICHHBATHb JOCTOBCPHOCTD,
I/IH(l)OpMaI_[I/II/I, cC COOTBETCTBHEC
MOPAaJIbHO-3TUYCCKUM HOPMAaM;

JICTUTUMHOCTD
IIpaBOBbIM n

— BJAJeTh HABBIKAMHU pACMO3HABAHUS W  3aIlIUTHI
nHpopmanuu, uWHGOpPMAIMOHHOW  0E30MaCHOCTH
JTUYHOCTH.

0e30MacHOCTH  MpU  OOpamieHWH ¢  BEHIECTBAMH U
7a00paTOPHBIM 00OPYAOBAaHHUEM; TPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3alucd ypaBHCHHU
COOTBETCTBYIOIIMX PEAKIUA U (OPMYIHPOBATH BBIBOIBI Ha

OCHOBE 3THUX PE3YJIbTATOB;
I[IP6 09. chopMuUpOBaHHOCTP YMEHHS  aHAIM3UPOBATh
XUMHYECKYI0  HH(POpPMAIMIO, TMOJy4aeMyl0 H3  pa3HbIX

UCTOYHUKOB (CpPeICTB MaccoBoi mHpopmanuu, cetb MHTEpHET
U JIpyTHe).

OK 04. Db dexTuBHO
B3aMMO/ICMCTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHjIe

JIn4yHOCTHBIC PE3yJIbTAThI B HaCTH:

TpaXXJaHCKOT'O BOCIIUTAHUA:

— TOTOBHOCTb BC€CTHU COBMCCTHYIO [JCATCIBHOCTL B
HHTCPCCAX I'paKI1aHCKOIro OGH.[CCTBEI;

— YyMEHME  B3aUMOJEWCTBOBaTH C  COLMAJIbHBIMU
WHCTUTYTAMU B COOTBETCTBUH C HMX (DYHKIHSIMH M
HazHAuYCHHUEM.

MertanpeameTHbIE PE3YIbTATHI:

OBnageHue  yYHHUBEPCAIbBHBIMA ~ KOMMYHUKATHUBHBIMHU

NEUCTBUSIMH:

0) coBMeCTHas JIeSITEIIbHOCTb.

— TOHHUMAaTh u HCTOJIb30BATh IIpEeuMyLIECTBa
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

— TMNpUHUMATh  LEJIH  COBMECTHOM  JIESITEIBHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH ACHUCTBUS IO €€
JIOCTUIKEHUIO: COCTaBJISAITh ILIaH JIEVUCTBUH,
pacrpenensarb pojd ¢ Y4eTOM MHEHHH YYaCTHUKOB
00CYKIaTh pe3ybTaThl COBMECTHOU PabOTHI.

Ognangenue YHUBEpPCATbHBIMHU PETyISITUBHBIMH

JICICTBUSIMU:

T) IPUHSATHE ce0s U IPYTUX JIOACH:

— TIPUHUMATh MOTHBBI U apTYMEHTHI APYTHX JIIOJIeH MPH
aHaJIM3€E PE3yNIbTATOB AEATEILHOCTH;

— TMpPHU3HABATh CBOE IPABO M MPABO APYIMX JIIOJAEH Ha

JucuunnuHapHblie (IpeAMETHBIE) Pe3yabTaThl:

I[IP6 08. chopMupOBaHHOCT, YMEHHH IUIAHUPOBATH W
BBIMOJHATh ~ XUMHUYECKUH  JKCHEpUMEHT  (TpeBpalleHus
OpPTaHUYECKUX BEIIECTB NMPU HArpeBaHWH, IMOIyUYEHHE STHUIICHA
U U3Y4YCHHE €ero CBOWCTB, KAueCTBEHHBIE peaKkIHH Ha
albJIETU/Ibl, KpaxMajl, YKCYCHYIO KHCJIOTY; J€HaTypauus
OCeKOB TMpU HArpeBaHUM, IIBETHBbIE pEaKIUU OEIKOB;
MIPOBOJUTh PEAKIIMM HOHHOTO OOMEHa, ONpEeNeNsTh Cpeny
BOJIHBIX PAacTBOPOB, KadeCTBEHHBIE pEaKIMH Ha Cynbdar-,
KapOoOHAT- W XJIOPUA-aHHOHBI, Ha KAaTHOH aMMOHUS; peulaTh
SKCIEpUMEHTANIbHbIE 3aaud 1o TeMaMm "Metamnel" U
"Hemeramnbl") B COOTBETCTBUM C MpPaBUJIAMH TEXHHUKH
0e30macHOCTM  NHpu  OOpalleHMM C  BelleCTBaMH U
1a00paTOPHBIM  O00OpPY/ZOBAaHUEM; TPEICTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIepUMEHTa B (opme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakmuid u (HOpMyIHpOBaTh BBIBOJLI Ha
OCHOBE THX PE3YJIbTaTOB.
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OIUOKHU;
pa3BHBAaTh CIIOCOOHOCTH MOHMMATh MHUP C TMO3UIUU
JPYTOro YeJIOBeKa.

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpepl,
pecypcocOepeKeHuIo,
MIPUMEHSTh 3HaHUS 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsIX

JIngHOCTHBIE PE3YIBTATHI B YACTH:
3KOJIOTUYECKOr0 BOCIIUTAHHUS:

cOPMUPOBAHHOCTh  SKOJOTHMYECKOH  KYJIBTYPHI,
MMOHMMAHUE BIMSIHUS  COLUATbHO-3KOHOMHYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHONW M COLMAIBHOM

cpenbl,  OCO3HAHME  TJIOOAIBHOrO  XapakTepa
IKOJIOTUYECKUX MPOOIIEM;
IUTAHUPOBAHKE M  OCYIICCTBICHUE JCHCTBUH B

OKpYJKalolllelW Cpele Ha OCHOBE 3HAaHMS Leel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENpHATHE ACUCTBUM, MPUHOCIIIUX Bpe.]
OKpYy>KarolleH cpene;

— YMEHHue IIPOrHO3UPOBATh HeOJIaronpusTHbIe
JKOJIOTUYECKHE  IOCJIEACTBHUS  MPEAIPUHUMAEMBIX
JENCTBUMN, TPEAOTBPALATh UX.

MeranpenmeTHble pe3yabTaThl:

OBnanenue YHUBEPCAIbHBIMU y4eOHbIMU

MI03HABATEIbHBIMA JACHCTBHUSIMH:
B) paboTta ¢ uHpopmaruei:

UCIIONIb30BaTh  CpelIcTBa  WMH(MOPMALMOHHBIX U
KOMMYHI/IKaIII/IOHHI)IX TeXHOJ'IOFI/II\/II B peHIeHI/II/I
KOTHUTHBHEBIX, KOMMYHUKATHUBHBIX "
OpTraHHU3aIMOHHBIX 3a1a4 c COOJTIOIEHHEM
TpeOOBaHUN DPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHECHBI,  PECypcoCOEpeKeHUs,  TMPaBOBBIX U
ITHYECKUX HOPM, HOpM uH(MOPMAIIMOHHON
0€30IMacCHOCTH.

JucuunimHapHble (IpeAMETHBIE) Pe3yIbTaThl:

I[TP6 01. chopmupoBaHHOCTh TPEACTABICHHUI: O XUMHUYECKOMN
COCTABJISIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XMMHUU B IIO3HAaHWUU SIBJIEHUN MNpUpOIsl, B (HOPMUPOBAHUU
MBILUIEHUSI M KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOOUMON JJIsi pELeHHUs MPaKTHYECKUX
3a/1a4 U IKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0pOBbIO U IPUPOAHOIL cpefe;

I1P6 10. cdopMHpPOBaHHOCTE YMEHHH COOIIONATh MpaBUIIA
9KOJIOTUYECKH LI€JeCOO00pa3HOro IOBENEHUS B ObITY U
TPYAOBOM JESATENBHOCTH B LIEJIIX COXPAHEHUS CBOETO 3/10pPOBbs
U OKpYy’Karollei NpUPOJHOW Cpelbl; YYHUTHIBATh OIACHOCTh

BO3IIGI710TBPI$I Ha JKHWBBIC OPraHu3MbI OIIPCACIICHHBIX BCHICCTB,
INIOHHMMas CMBICII  ITOKa3aTcJiAd npeneanoﬁ HOHYCTHMOﬁ
KOHICHTpAIHH.
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2. CTpyKTYypa U coep:KaHHe TUCHHUITUHBI

2.1. O0beM yueOHOI JMCHMIIIMHBI M BUABI padoT

Bua yueOHoii padoThl

Oo6bem
yueOHoi
padoThl, yac.

Bcero 4acoB mo qucHMIINHE 72
B TOM YHCIIE:

JIEKLIUA 24
71a00paTOPHBIC 3aHATHS 8
MPAKTUYECKHUE 3aHSATHSI 36
caMoCTOsITelIbHAsi paboTa CTYJCHTA 2
KOHCYJIbTallu1 2

HpOMe)KyTO‘-IHaSI aTTecTalus. 3a4eT C OLIEHKOMU

2.2. TemaTu4ecKHii IJIAH U CO/IePKAHNE TUCIHUIJIHHBI
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Tabmuna 2.2
. Dopmbl
Howmep O06bEM dopmupyembie
HaumenoBanue Tem (pasenos) Copepxanue TeM (pa3aesnoB) TEKYIIETro
TEMBI 4acoB KOMITETCHITUN
KOHTPOJIA
1 2 3 4 5 6
1 cemecTp
Pa3znen 1 OcHoBHbBIE MOHATHS M 3aKOHBI XUuMUH. CTpoeHne aToMa.
Iepunoanyecknii 3axkod u Tadauna JI.A. Menjaeseena.
1 [Tema 1.1 OcHoOBHBIE 3aKOHBI Conep:xanue (JeKuus) 2 OK 01 O,T
xuMHU. OCHOBHbIE TIOHSATHS CoBpeMeHHas MOJIeNb CTpoeHHsT aroMa. CHMBOJIMYECKUMN SI3BIK
XUMHH. 32AKOHBbI CTEXHOMETPUM | XUMHH. XHUMHUYECKUN 3JEMEHT. JJICKTPOHHas KOH(HTyparms
U ra3oBble 3akoHbl. CTpoenne | aroma. Kiaccudpukanms XUMHYECKHX JJIEMEHTOB (s-, p-, d-
aToma. AJICMEHTHI). Banenthbie AJICKTPOHBI. BaneHnTHOCTS.




ONeKTpoHHAas npupona XUMUYECKOMN CBSI3HU.
DIIEKTPOOTPUIIATETHHOCTD. Bust XUMHYECKON CBSI3U
(koBaneHTHas, WOHHAS, METALIMYECKAs, BOJOPOAHASI) W
crocoObI ee 00pa3oBaHUsl.

IIpakTH4yeckoe 3aHsiTHE

Pemrenne 3agaHuii Ha HCIIONIB30BAaHNE XUMHUYECKON CHMBOJIMKH
A Ha3BaHUM COEIUHEHHI MO HOMEHKIATYPE MEXIYHAPOIHOTO
COI03a TEOPETHYECKON M MPUKIAJHOW XUMHUHM M TPUBHUAIBHBIX
HA3BaHMUU JUIS COCTABIICHUSI XUMUUYECKUX (OPMYIT IBYXaTOMHBIX
COeMHEHHH (OKCHIOB, CYIb(HUIOB, THAPUAOB U T.I.) U APYTUX
HEOPraHUYEeCKUX COCIMHEHUN OT/AENIbHBIX KJIaCCOB.
[IpakTrueckue 3agaHUsi Ha YCTAHOBJIEHHUE CBSI3U MEXIY
CTPOCHHEM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB U MEPHOIUYECKUM
W3MEHEHHUEM  CBOMCTB  XMMMYECKHX  OJIEMEHTOB U  HUX
COEIMHEHUI B COOTBETCTBUU € MojoxkeHueMm Ilepuoanueckoit
CUCTEMBI.

113

Tema 1.2 IlepuoguyecKkuii 3aKoH
W MepuoauYecKas cucremMa
raemenToB JI.W.

MenneaeeBa. KBaHTOBbBIE UHCJIA.
[puHIUNBI 3aT10THEH U
aTOMHBIX opOuTaei
DJIIEKTPOHAMHM.

Conep:xanue (JeKuus)

[lepuonnueckass cucrema xumudeckux dsnementoB ..
MenneneeBa. ®uzmueckuii cmbicn llepuogmueckoro 3akoHa
AWM. Menneneesa. 3aKOHOMEPHOCTHM H3MEHEHUS CBOMCTB
XUMHYECKHX JJIEMEHTOB, OOpa3yeMbIX WMH TPOCTBIX |
CJIOXHBIX  BEIIECTB B  COOTBETCTBUM C  IOJIOKEHUEM
XUMUYECKOTOo  siemMeHTta B llepuogmdeckoit  cucteme.
MupoBo33peHueckoe W HaydHoe 3HaueHue Ilepumommueckoro
3akoHa J[.M. Menneneea. Ilpornosst JI.MI. MeHneneena.
OTKpBITHE HOBBIX XMMHYECKUX DJIEMEHTOB.

I[MpakTH4yeckoe 3aHsITHE

Pemrenne npaxkTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN
Ha XapaKTepHU3alhi0 XUMHUYECKUX 3JIEMEHTOB «MeTaumuecKkue
/  HEMEeTAJUTMYeCKHWe CBOWCTBA,  OSJEKTPOOTPHUIATEIHLHOCThH
XUMHUYCCKUX DBJICMCHTOB B COOTBETCTBHU C HUX BJICKTPOHHLIM
CTPOEHUEM U TIOJOXKEHUEM B MEPUOJNYECKON CHCTEME
xumnueckux dsnemeHTtoB J[.MI. MenneneeBa». IlocTpoenue
AJIEKTPOHHO-TpA(PUUECKMX U DJIEKTPOHHBIX CXEM CTPOCHHSI
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OK 01; OK 02;

113




JJICKTPOHHOW  OOOJIOYKM  aToMa,  OMNpeAelieHue  4ucia
3J'ICMCHTapHBIX qaCcTul B aToMeE. 3aKOHOMepHOCTI/I N3MCHCHUSL
XUMHYECKUX CBOMCTB JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U
CIIOKHBEIX  BEIIECTB B  COOTBETCTBUM C  IIOJIOKECHHEM
XMMHYECKOTo 351eMeHTa B Ileproanyeckoil cucteMe.

Pa3znea 2 Xumunueckasi CBf3b.

PacTBOpbI. DJIEKTPOIUTHYCCKAS
nucconuanmsa. OKHCIUTEIbHO-
BOCCTAHOBUTE/IbHbIC PEAKLINH.
OO0wmmue cBeeHHs O

PacTBOpax. JJIeKTPOJIHTHYECKAS]
nucconuanus. Monnnbie

DJNEKTPONHTHI, HEDJIEKTPOIHUTHL. Peaknmmn wWOHHOTO OOMeEHa.
CocraBieHue peakiuii HOHHOTO OOMEHa IyTeM COCTaBJICHUS MX
IMOJIHBIX KW COKpalICHHBIX HWOHHBIX ypaBHCHPIﬁ. KucnotHo-
OCHOBHBIC PCAKIIUH.

IIpakTHYeckne 3aHATHSA
Wonbl. DneKTpOdAUTHI, HEIEKTPOIUTHL. Peakuuu HOHHOTO
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Tema 2.1 O01iue Conep:xanue (JeKuus) OK 01 X1
npeacTaBjeHus 0 XuMuyeckoii | Knaccudukaruss u TUIBI XUMUYECKUX PEaKIUHd C ydacTHEeM
CBA3H. HeopraHmyeckux BelecTB. CocTaBieHUE ypaBHEHHUI peakuui
Buabl xumMu4eckoil CBA3M COCIIMHEHMSI, Pa3JIOKEHUs, 3aMEIICHHsI, OOMEHa, B T.4. PEAKIIHii
(KOBaJIeHTHAasl, METAJNINYECKAS, | TOPEHUs, OKUCIIECHUS-BOCCTAHOBIICHHUSI.
HOHHAasA). VYpaBHEHUS OKHUCJIEHUA-BOCCTaHOBJIEHUA. CTENEeHh OKUCIICHUS.
MexMoJIeKyIsIpHbIe Okucnurens U BoccraHOBUTENb. CocTaBlieHHEe M ypaBHUBaHUE
B3anMMOo/eliCTBUS. OKHCTTUTENHHO-BOCCTAHOBUTEIHHBIX peakuit METOJ0M
Bonopoanas cBs3b. 9JIEKTpOHHOTO OanaHca. OKHCIUTENHHO-BOCCTAHOBUTEIHHBIC
Tunel KPUCTANINYECKUX peaknuu B TpPUPOJE, MPOUZBOJACTBEHHBIX TIpoleccax M
peuieToK. JKU3HEICSITEIbHOCTH OPTaHU3MOB.
ArperaTHoe cocrosinue BemecTs. [IpakTuyeckoe 3ansitue
KonuyectBeHHnbie  oTHomieHuss B XUMUU.  OCHOBHbIE
KOJINYECTBEHHbIE 3aKOHbl B XUMHUU M PACUETHl MO YpPaBHEHHUAM
XUMUYECKUX peakuuil. Moib Kak eIMHHIA KOJMYECTBa
BemiecTBa. MousipHasi macca. 3aKOHbI COXPaHEHHs] MaccChl U
sHepruu. 3akoH AsBorajgpo. MomspHbelii 00beM  Ta30B.
OtHOcHUTENbHAS TUIOTHOCTh Ta30B. PacueTel Mo ypaBHEHUSIM
XUMUYECKUX PEaKIUid C UCIMOJB30BAaHUEM MAacChl, 00bema
(HOpMabHBIEC YCIOBHSI) Fa30B, KOJUYECTBA BEIICCTRA.
Tema 2.2 Duexkrpoautuyeckasi | Coaep:kanue (JieKuus) OK 01; OK 02; 113
muccouuanys U HOHHbIA 00MeH. | Teopus BIEKTPOIUTHYECKON JHACCOLMALINY. Honsr. OK 04; OK 07




ypaBHeHus1 peakuuu. I'maposans
cosieil. CTeneHb OKUCJICHUS.
'YpaBHeHHS OKHCJIUTETbHO-
BOCCTAHOBUTEJIBHBIX
YpPaBHeHUii. DJIeKTPOJIU3.

oOmena. CocTaBlieHHE peaklUii HOHHOTO OOMEHa IyTeM
COCTaBJICHHSI MX TOJHBIX M COKPAIIEHHBIX MOHHBIX ypaBHEHUH.
KucnotHo-ocHOBHbIE peakuuu. 3aJaHvs Ha COCTAaBJICHUE
HOHHBIX PEaKINil U peaklnil THIPOIN3a COJEH.

Pa3pen

3 Kiaccbl HeOPraHu4ecKnX coeTuHeHM .

Tema 3.1 Oxkcuabl ¥ UX
XHMHYeCKHe CBOICTBA.
OcHOBaHNSA U UX XUMHYECKHE
cBoiicTBa. KHcJI0TBI H HX
XUMH4YecKHe cBoiictBa. Coun u
MX XMMH4YeCKHEe CBOIiCTBA.

Conep:xanue (JIeKIMs):

IIpenmer HEOPraHUYEeCKOU XUMHH. Knaccudukanus
HEOpraHM4yeckux BelecTB. IIpocTble M ClOXKHBIE BeIlECTBA.
OCHOBHBIE KJIACChl CJIOXHBIX BEIIECTB (OKCHIIbI, THAPOKCHUIBI,
KHUCJIOTBI, COJNH). B3anMOCBs3b HEOPraHWYECKHX BEIIECTB.
ArperatHble cocTOsiHMA —BeulecTBa. Kpucramimueckue u
amop(Hble BemiecTBa. THMBI KPHUCTAUIMYECKHX PELIETOK
(aromHas, MOJIEKYJIIpHas, HOHHa, MeTaJIJINYeCcKas).
3aBUCUMOCTh  (PM3MYECKMX CBOWCTB BellecTBA OT THIIA
KPUCTAJUIMYECKON  pemieTkd.  3aBUCUMOCTb  XHMHUYECKOU
AKTUBHOCTH BEILIECTB OT BHMJA XHMHUYECKOM CBA3M U THUINA
KpUCTAJUIMYECKOM perieTku. [Ipuarabl MHOrooOpasus BELIECTB.

OK 01; OK 02;
OK 04

0, X1

IIpakTH4eckoe 3aHsATHE

HoMmenknatypa HeOpraHM4ecKHX BEIIECTB: Ha3BaHHME BEILIECTBA
UCXOI W3 HUX XHUMHYECKOM (OpMyJibl WIH COCTaBJICHHE
XMUMUYECKON (opMynbl HMCXOAS M3 Ha3BaHUS BEIIECTBA I10
mexayHapoanoit (MIOITAK) nnu TpuBuaibHOM HOMEHKIATYpE.
Pemenne mpakTHUECKHX  3aJaHUH 1O  KJIAcCHU(UKAIHH,
HOMEHKJIAType M XUMHUYECKUM (OpPMyJIaM HEOPraHHYECKHX
BEILECTB PA3IMYHBIX KJIACCOB (YrapHbIi Ta3, YIJIEKHMCIbIH Tras,
aMMMaK, TalleHasl U3BECThb, HETallleHash U3BECThb, IUThEBAsI COJA
U JIPYTHX): Ha3bIBaThb W COCTAaBJIATH (OPMYJIBI XUMHUYECKUX
BEIIECTB, ONPEAETATh NPUHAIECKHOCTh K KJIaccy.

Hctounnkn Xxumuuecko uHpOpManuu (CpeacTB MacCOBOU
uHpopmanuy, cetb MutepHer u apyrue). Ilouck nupopmannu
110 Ha3BaHMSIM, HJIEeHTH(HUKAaTOpaM, CTPYKTYPHBIM GOpMyJiam.

Tema 3.2 @U3HKO-XUMHUYECKHE
CBOCTBA HEOPraHUYECKHUX

Conep:xanue (JeKnus)
Metamnsl.  O6mue  ¢u3nyeckue M XMMHUYECKHE CBOWMCTBA

OK 01
OK 02

T, 113
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BelecTB. 3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMHUYECKHX
peaknuii. XumMus 3JIeMEHTOB.
Boaopoa. Ioarpynmna
rajoredoB. [loarpynmna
kuciaopoaa. Iloarpynna asora.
IMoarpynmna yriepoxaa.
Metauibl. O611ue cBoOlicTBA
MeTAaJLJIOB.

MetaioB. CrHocoObl TMONy4YeHHS. 3HAYCHHUE METaUIOB U
HEMCTAJJIOB B IPHUPOAC W KUBHCACATCIBHOCTH 4YCJIOBCKA U
opranu3moB. Koppo3usi MeTaiioB: BHIbI KOPPO3UH, CIOCOOBI
3aIUTHl METAJUIOB OT KOPPO3UHU

Hemertamnpl. OOmue ¢usnyeckne W XHUMHYECKHE CBOWCTBA
HeMmeTauoB. Tunuunele cBoricTBa HemeTamioB [V— VII rpynm.
Krnaccudukamuss 1 HOMEHKJIATypa COSAMHEHWH HEMETAIIIOB.
KpyroBopoTbl OMOTeHHBIX 3JIEMEHTOB B TIPUPO/IE

XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB (OKCHAOB, THIPOKCHIOB, KHCIOT, COJIed U Ap.).
3aKOHOMepHOCTI/I B H3MEHEHHUH CBOWCTB IMPOCTBHIX BCIICCTB,
BOAOPOAHBIX COGHHHGHHﬁ, BBICIINX OKCHJO0B U THAPOKCHUI0OB

I[IpakTHYeckoe 3aHsITHE

CocTaBiieHue YpaBHEHMH XUMHUYECKHUX pEaKLUHA C ydacTueM
MPOCTBIX U CIIOKHBIX HEOPraHMYECKHX BELIECTB: METAIOB U
HEMETAJJIOB; OKCHUAOB METAJUIOB, HEMETAIUIOB U aM(pOTEPHBIX
JJIEMEHTOB;  HEOPraHMYECKUX  KUCJIOT, OCHOBAaHUH U

amdoTepHbIX THJIPOKCHIIOB; HEOPraHUYECKUX couei,
XapaKTEePU3YIOIIUX UX CBONCTBA.
Pemenue HPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX

3alaHuii Ha CBOKMCTBAa, COCTaB, IOJy4eHHE U Oe30macHoe
HUCIOJb30BaHUE BaKHEHIINX HCEOPraHN4€CKUX BCLICCTB B 6BITy
U MPAKTHYECKOW JCATEIHHOCTH YEJIOBEKA.

JlabopaTtopnas  paGora Ne 1  «Upentuduxamnms
HEOPTraHUYECKHUX BEIIECTBY.

Pemienne 5SkcrepuMEHTalIbHBIX 3aJad [0 XUMHUYECKHM
CBOMCTBaM METAJUIOB M HEMETAJUIOB, MO PACIIO3HABAHUIO U
MOJYYEHUIO  COCIUHEHUHA  METAJJIOB W  HEMETaJUIOB
(B3amMOIeHiCTBHE THUIPOKCHAA AQIIOMUHHUS C PacTBOPAMH
KHCIIOT W 1enodeit,). VaeHTudukamuss HEOPraHUYECKUX
BEIIECTB C HCIOJIb30BAaHUEM UX (PU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTepPHBIX KaueCTBEHHBIX peakiuii.
KauecTtBenHsble peakuuu Ha cynbdar-, kKapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATHOHBI METAJJIOB U KATUOH aMMOHUS

OK 04
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Pa3nen 4 BBeieHne B OpraHuyecKyr XHMHIO. YTiaeBoaopoabl. Kuciopoaocoaep:kammue oprannyeckue

COeMHEeHHSI.
Tema 4.1 Knaccudukamusi, Conep:xkanue (J1eKuus) OK 01 X
CTPOeHUEe M HOMEHKJIaTypa [losiBneHne W pa3BUTHE OPraHUYECKON XUMHUU Kak HayKH.
OpPraHu4YecKUX BellecTB. [Ipeqmer opranuueckod XxumMuM. MecTto UM 3HAUYCHUE
Oprannveckasi XHMHA KaK OpraHUYeCcKON XUMHH B CUCTEME €CTECTBEHHBIX HaYK.
Hayka. Teopusi crpoenust XHUMHUECKOE CTPOCHHE KaK MOPSJOK COCIMHEHHS aTOMOB B
OPraHMYeCcKUX COeJUHEHN I MOJIEKYJIE COIIACHO MX BaJICHTHOCTH. OCHOBHBIE IOJIOXKEHUS
A.M. BytiiepoBa. OCHOBHBIE TEOpPUU XUMHYECKOIO CTPOEHUS OpPraHUYeCKUX COECIUHEHHH
MOHATHSA OPraHUYEeCKOH AM. DBytnepoBa. VYTIIIepoAHBIH  CKEJIET  OpraHUYECKON
xumnu. Kinacenpuxanus MOJIEKYJIBI. 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO
OpPraHMYecKMX coeUHEeHUI. cTpoeHus MoneKyn. 3omepust 1 u3omMepsl.
AJIKaHBbI. AJIKEHbI U [Tonsitne o QynkumonaneHOUW Tpymme. Pamukan. IIpuHIMIBI
JAHEeHOBbIE YIJIeBOAOPO/bI. KJIaCCU(UKAIIMU OpraHMYECKUX coeauHeHui. MexayHapoaHas
Auaxunbl. [lukiioankansbl. HOMEHKJIaTypa M TMPUHLUIBI HOMEHKJIATYpbl OpPraHUYEeCKUX
ApomMaTHdeckKne coenquHeHnit. Ilonsitue 00 azoTcomep amux COECTUHEHHSX,
YIJI€eBOAOPOAbI (APEHBI). OMONOTMYECKH aKTUBHBIX BemecTBax (yriieBogax, >KHpax,
Cruptbl. DeHoJIbI. Oenkax M Jp.), BRICOKOMOJIEKYJISIPHBIX COCTUHEHHSIX (MOHOMED,
AJibieru/ibl H KeTOHBI. MOJIUMEP, CTPYKTYPHOE 3BEHO).
KapGoHoBbIe KHCI0THI M MX I[IpakTH4eckoe 3ansiTHE
NPOU3BO/AHbIE. YTJIEBOBI. Homenknarypa opraHu4eckux CO€IUHEHUN OTAENIbHBIX KIacCOB
AMMHBI. AMUHOKHCJIOTBI. (HachIEHHBIE, HEHACBIIICHHbIE U apoOMaTHYECKHE
Beaku. I'erepounkanyeckue YIJIE€BOIOPOABI, CIUPTHI, (EHONBI, AIbJIETUIbI, KETOHHI,
coeIMHEeHUSI. KapOoHOBbIe KHCIOTBI u np.) CocraBieHHEe TOMHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (POPMYJT OpPraHUYECKHX BEIIECTB
OTHENBHBIX  KJIACCOB,  HCHONB3YSd WX  Ha3BaHUA 110
CUCTEeMAaTUYECKOW W TPUBHAIBHON HOMEHKJIAType (DTHIICH,
aleTWieH, TJUIepuH, ¢eHoa, (QopMalblIerus, YKCycHas
KucioTa,  rMuuH).  Pacuersl  mpocteifmedt  popmyibl
OpPraHUYEeCKOM MOJIEKYINbI, UCXOJ U3 3JIEMEHTHOIO cocTaBa (B
%).
Tema 4.2 CpoiicTBa Conep:xanue (J1eKuus) OK 01; OK 113
OpPraHuYecKuX COeAUHECHUM. OU3NKO-XUMHUYECKAE CBOMCTBA OpPraHUYECKUX COEAMHEHUN 02; OK 04
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A3oTocoaepxamue u
reTePoOIMKINICCKUEC
OPraHu4eCKMue COCIMHCHUA.

OTIENbHBIX  KJIaccoB  (0coOEHHOCTH — KiIacCUpUKAUUMU U
HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHYECKHH psAa U oOas
dopmyna; wu3omepusi; (QU3MUECKHE CBOMCTBA; XUMHUYECKUE
CBOMCTBA; CITOCOOBI TIOTYUCHHS):

— TIpeleNbHBIe YIIEBOJAOPOAbl (AIKaHbBI W [HKIIOAJKAHBI).
l'openne mMeTana Kak OJUH U3 OCHOBHBIX MCTOYHHUKOB TEIUIA B
OPOMBIIIIEHHOCTH U ObITy.  CBOWCTBA  NPHPOTHBIX
YIJIEBOAOPOIOB, HAXOXJAEGHHE B TMPUPOAEC K IPUMEHEHHUE
AJIKaHOB;

— HempeaenbHbIE (aJKEHBbI, AQJKWUHbBI W alKaJueHbl) W
apoMaTHuYeCKue YIJIeBOJAOpoAbl. ['OopeHue areruieHa Kak
HMCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU [UIsl CBapKu U
PE3KU METaJJIOB

— KHCJIOpOACOJepKaIlue CoequHeHUsl (CiupThl U (heHOIIbI,
KapOOHOBBIE KUCIIOTHI U A(UPHI, albJACTHIBl U KETOHBI, JKUPHI,
yrineBoabl). [IpakTuyeckoe  NpHUMEHEHHE  ATHIICHIIIMKOIIS,
TIIUIEpUHA, ¢benona. [Ipumenenue dopmanbaeruna,
aleTanbJern1a, YKCYCHOM KHCIOThI. Mpula Kak COJM BBICIINX
KapOOHOBBIX KHCIIOT. MOOIIME CBOMCTBA MbLIIa

— a30TCo/IepKAIUE COCNUHEHUS (aMUHBI W AMHHOKHCIIOTHI,
Oenkn). BricokOMONIEKyYIsIpHbIE COCTUHEHHS (CHHTETUYECKHE U
OMOIOTHYECKU-aKTUBHBIE). MOHOMEp, TOIHMEp, CTPYKTYPHOE
3BeHO. [lomumepusanmsi >TUI€Ha Kak OCHOBHOE HAaIpaBJICHHE
€r0 MCTIOIb30BAHMS.

leneTnueckast CBA3b MEXKAY KJIacCaMH  OPraHMYECKHX
COEIMHECHMI.
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IIpakTH4Yeckoe 3aHsITHE

CBolicTBa OpraHUYECKUX COEAMHEHUW OTIEIBHBIX KJIACCOB
(TpuBMaTbHAA M MEXAyHApoJIHass HOMEHKJIATYpa, XUMHUYECKHUE
CBOWMCTBA, CHOCOOBI TONYYCHHUs): TpeIe/bHbIC (aIKaHbl |
[UKJIOAJIKAHBI), HETPEACIbHbIE (aJIKEHBI, AJTKHUHbBI U aJKa/IUCHBI)
U apoOMaTHYECKHE YIJIEBOJOPOIbI, CIOUPTHI M  (HEHOJbI,
KapOOHOBBIE KUCIIOTHI ¥ 3(pUPBI, albAETH/Ibl U KETOHBI, aMUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUA. 3aJaHus
HAa COCTAaBJICHHE YPABHEHHMH XMMHUYECKUX PEAKLUH C y4acTHEM
OpPraHMYECKUX BEIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS
CocraBieHue cxeM peakiuid (B TOM YHCIIe [0 HPEAIOKEHHBIM
LeNoYKaM IIPEBpalCHU), XapaKTepU3YIOLMX XUMHUYECKUE
CBOMCTBAa OpPraHMYECKHUX COEJUHEHUN OTIEJIbHBIX KJIACCOB,
CHOCOOBI UX MOJYYEHHs M Ha3BaHWE OPraHUYECKHX COEIMHEHUI
[0 TPUBUAIBHOM WJIM MEXKAYHApOJAHONH CHCTEMaTH4eCKOU
HOMEHKJIaType.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN
Ha CBOMCTBA OPraHMYECKUX COEIMHEHUI OTAEIbHBIX KJIaCCOB.
JlaGopaTopnas padora Ne 2 «CBoiicTBa yrieBo10po10B».
TpuBnanbHas U MEXIyHAPOAHAs HOMEHKIIATypa, XUMUYECKHE
CBOWCTBa, CMOCOOBI MOJTY4YEHUs yriieBoaoponoB. [lomyuenue
STUJIEHA W U3Y4YEHUE €ro CBOMCTB. MoaennupoBaHue MOJIEKYJT
U XUMHYECKHX MPEeBpAlICHHI YrIIeBOAOPOJ0B (Ha mpumepe
9TaHa, ITUJICHA, AIICTHJICHA U JIP.) U TAJIOTCHONPOU3BOTHBIX

OK 02
OK 04

Tema 4.3 UnenTudpuxanus
OpPraHM4YecKHX BelecTB, UX
3HaYeHUe U IPUMEHeHue B
OBITOBOI1 M IPOU3BOACTBECHHOIM
AeATeTbHOCTH YeJI0BeKa

Conep:xanue (JeKuus)

buooprannyeckue coenunenus. [IpuMenenne u Onosoruueckas
ponb yrieBomoB. OKHCIEHHE YITIEBOJOB — MCTOYHHMK SHEPIHU
KMBBIX OpraHn3MoB. OONacTH NPUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamenns OenkoB muimyM B opraHu3Me. buomormueckne
¢yakuuu  OenkoB. buonornyeckue QyHkuumm xupoB. Poib
OpPraHMYeCKOM XUMHMM B pPELICHUHM MpoOJieM MHUILEBOH
Oe3omacHOCTU

Ponp  opraHuueckoli  XMUMHM B PEHIEHMH  [IPOOIEM
SHEPreTUUECKOM 0e30MacHOCTH, B PAa3BUTUU  MEAMLUHBI,

OK 01
OK 02
OK 04
OK 07
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CO3/IaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB SHEPTrUU
(ampTEepHATUBHBIE HUCTOYHUKHU SHEPIHH). OnacHocTh
BO3JICHCTBUS HA JKMBBIE OPTraHUW3Mbl OPraHUYECKUX BEILECTB
OTAENBHBIX  KJIAcCOB  (YII€BOAOPOABI, CIUPTHL,  (EHOJHI,
XJIOPOPTaHMYECKUE MPOM3BOJHBIC, ANbAETHIBI M Jp.), CMBICH
1oKa3aTessi MpeaesIbHO JOMYCTUMOM KOHIIEHTPAINH

IIpakT4yeckue 3aHATHSA

Wnentuduxanuss OpraHUYECKHX  COEJUHEHMH  OTAENbHBIX
KJIaccoB (Ha TpuMepe alblerujioB, Kpaxmala, YKCYCHOM
KHUCJIOTBI, O€JIKOB M T.I.) C HCIOJB30BaHHEM HX (hU3HKO-
XMMUYECKUX CBOMCTB M XapaKTEPHBIX KaUECTBEHHBIX PEAKIUH.
Henatypauust Oeika mnpu HarpeBaHuu. lIBeTHble peakuu
OenkoB. BO3HMKHOBEHHME AHAJIMTUYECKOTO CHUTHajla C TOYKH
3pEHUs] XUMUYECKUX MIPOLIECCOB MPU MPOTEKAHUHN KaueCTBEHHOM
peaKkuuy, MO3BOJIOMEH HICHTU(PULIUPOBATh IPEIJIOKECHHbBIE
OpraHN4ecKue BEIleCTB.

OK 01
OK 02
OK 04
OK 07

Pa3zjen 5 Kunernueckue u TepMoguHAMHYECKIE 3AKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX PeaKkuuii.

10

Tema 5. CkopocTh
XHMHYECKHX peaKluil.
XuMHYeCKoe paBHOBECHE.
Kiaaccnduxanusa XuMmu4ecKux
peakuuii. TemioBbie 3 peKTHI
XUMHYECKUX PeaKIuid.
CxopocTh XUMHUYECKOH
peaknuii. XumMmn4yeckoe
paBHOBecHe.

Conep:xanue (JeKuus)

CKOpOCTh peakiiy, €€ 3aBUCHUMOCTb OT Pa3IUYHBIX (DaKTOPOB:
IIPUPOJIBI pearupyrommx BEIIECTB, KOHLEHTpaLUuu
pearupyromux  BEIIeCTB,  TEMIEpPATypbl W ILIOLAAH
pPEaKIMOHHOM MmoBepXHOCTU. TeroBble 3PPEKThl XUMHUECKUX
peakuii. DK30- U S3HIOTEPMUUECKUE, PEAKIIUU.

OOpatumocTs peaknuil. XUMHUYECKOE€ PaBHOBECUE U €0
CMeEIlECHNE noj  JeiicTBUeM  pa3iIM4HbIX dbaxTopos
(KOHLEHTpALUsl PEareHTOB WM MPOAYKTOB PEaKLUU, aBJICHUE,
TeMmreparypa) UL CO3[JaHHUS  ONTUMAJIBHBIX  YCJIOBHH
NPOTEKaHUs XuMudeckux nponeccos. [Ipuanun Jle Hlatense.

2

IIpakTH4YecKkHe 3aHATUA

PemreHne mnpakTHMKO-OPUEHTHUPOBAHHBIX 33JaHAM HA aHAIN3
(GakTOpOB, BIMSIOIUX HAa M3MEHEHHE CKOPOCTH XHMHUYECKOM
peaKknuy, B T.4. C MO3MLUH HKOJOTHMYECKU LEIeco00pa3HOro
NOBEJCHUA B OBITY U TPYAOBOH JEATEIBHOCTH B IEJAX
COXPAaHEHUS CBOErO 3J0pPOBbsl M OKPYXKAIOLIEH IPUPOIHOI

OK 01
OK 02
OK 04

113
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CpeIbl.
Pewenue [IPAKTUKO-OPUEHTUPOBAHHBIX 3a1aHUM Ha
npumeHenue npuHiuna Jle-Illatenpe s HaXOXKIESHUS
HaIlpaBJIEHUSI CMEIIEHUS! PaBHOBECHS XUMHMUYECKOW peakluud
aHaim3 (AKTOPOB, BIUSIONIMX HAa CMEIIEHUE XHUMHYECKOTO
paBHOBECHSI.

Pa3nes 6 PacTBopbl.

11

Tema 6. ITonsaTHe o
pacTBopax.

Conep:xanue (JeKuus)

PactBOopeHne kak ¢u3uKo-xuMuueckuil mnpouecc. PacTBopsbl.
CrocoObl  IPUTOTOBJIEHUS  PACTBOPOB.  PacTBOpUMOCTH.
MaccoBast 0511 pacTBOpEeHHOro BelecTBa. CMbICT MOKa3aTesst
IPEeJebHO JIOMYCTUMON KOHIEHTPALUHU U €r0 HCIIOJIb30BAHUE B
OLIEHKE 3KOJIOTNYECKOil 6e3011aCHOCTH.

[TpaBuia SKOIOTHYECKH LIENeCO00Pa3HOTO MOBEICHHS B OBITY H
TPYJAOBOM AESITEIBHOCTU B LENSIX COXPAHEHUSI CBOETO 370POBbS
U OKpY’Karolled MPUPOAHON Cpefibl; ONACHOCTh BO3AEHCTBUS Ha
YKUBBIE OPraHU3MbI ONPEIECICHHbIX BELLECTB.

IMpakTnyeckue 3aHATUS

Pemenne npakTUKO-OPHUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUI
Ha PacTBOPBI, UCIIOJIb3yeMbIe B OBITOBOM M MPOU3BOICTBEHHOM
JIeSITEIIBHOCTHU YEJIOBEKA.

JladopaTopnasi padota Ne 3 «[IpurotoBiieHrE PacTBOPOBY.
[IpuroroBnenue pacTBOpPOB 3aJaHHOW MacCcOBOW JI0OJIEH
PacTBOPEHHOTO BEIIECTBA, MPOBEAECHUE PEAKIUNA HOHHOTO
oOMeHa, OmpeleleHne Cpeabl pPacTBOPOB BEIIECTB C
MOMOINBI0  YHUBEPCAIBHOTO  HMHAMKaTOpa  (KHCIas,
HEWTpanmpHas, IeNoYHas). 3aJaHus Ha COCTaBJICHUE
WOHHBIX peakiuii. PemeHrne mpakTHKO-OpPUEHTHPOBAHHBIX
pacyeTHBIX 3aJaHUi Ha pacTBOPBI, MCIOJb3yeMble B
OBITOBOM M IPOM3BOJICTBEHHOM JIEATETLHOCTH YETIOBEKA

OK 01
OK 02
OK 04
OK 07

T, 113

Paznen 7 Xumus B

OBITY M IPOU3BOICTBEHHOM 1eATEILHOCTH YeJIOBEKA.

12

Tema 7. Xumus B 0bITY 1
NPOU3BOACTBECHHOIM
AeATeIbHOCTH YeJI0BEKA.

Conep:xanue (JeKuus)
Hogselimue nocTwkeHHs XUMHUYECKOM HAYKM M XUMHAYECKOU

TeXHOJOTHH. Pojb XUMHHM B OO€CIIeUeHUHU BKOHOFI/I‘{CCKOI\/'I,

OK 01
OK 02

0,1

22




SHEPreTUYeCKO M TUIIeBOM 0e30MmacHOCTH, pPa3BUTUH OK 04

MmeauiuHbl. IlpaBuna Tmoucka W aHaIM3a XUMHYECKOM OK 07
“H(pOpMAIUU U3 Pa3TUIHBIX UCTOUYHHUKOB.
CamocrosiTeibHAs padoTa 2

ITouck u aHanu3 KeicoB 0 NPUMEHEHUH XUMHUYECKUX BEIIECTB
W TEXHOJOTWHA ¢ ydeToM Oyaymed mnpodeccHoHaTbHOMI
NESTeIbHOCTH 10 TeMaM: BaKHEHIINE  CTPOWTENbHBIC
MaTepHualibl, KOHCTPYKIIMOHHBIE MAaTepUalbl, KPAaCKH, CTEKIIO,
KepaMHKa, MaTepuaibl JUIS SJIEKTPOHUKH, HaHOMAaTepHalbl,
TCKCTUJIbHBIC BOJIOKHA, UCTOYHUKU DHCPIrur, OPpraHuICCKUC U
MUHEpaJIbHble  yJNOOpeHMs, JIeKapCTBEHHblE  BEIECTBa,
OBITOBAs XUMHUSI.

3amura: IIpeacraBineHue pe3yabTaTOB pELICHHsS KEHCOB B
(dbopMe MUHH-JIOKJIa/Ia C MTPe3eHTaIeH

KouncyabTamus 2

Bcero yacos 72

[Mpumeuanue. OpMbI TEKYIIIET0 KOHTPOJIS ycrieBaeMocTu: npakTuueckoe 3amanue (I113), xumuueckuit aukrant (X/1), moxmaast ([1), ompoc (O),
tectupoBanue (T).
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2.3. PeriameHT pacnpenesenusi BUA0B padoor no aucuumiaute ¢ 10T

JlaHHAasT TUCIUTUIMHA MOXKET OBITh pealn30BaHa C IPUMEHEHUEM JTUCTAHIIMOHHBIX
obpazoBarenbHbIx TexHonorui (JJOT). Pacnipenenenue BumoB yueOHO# paboThl, hopmaToB
TEKYIIETr0 KOHTPOJIS peicTaBiIeHbl B Tabuie:

Tabruya — Pacnpedenenue u0oe yuebHou pabomul u mekywel ammecmayuu

Buja yueOHoii padboThl DopMaT nNpoBeeHUsl
JIeKIMOHHBIE 3aHATHS YactuyHo ¢ npumenenueM JIOT
[IpakTHueckue 3aHsATUs Yactuuno ¢ npumenenueM JJOT
CamocrosiTenpHas paboTa YacTtuuno ¢ npumenenueM 10T
Tekylmuii KOHTPOJIb Yactuuno ¢ npumenenueM JJOT
[IpoMexxyTouyHas arrecTauus KonrakTHas aynuropHas pabora

JlocTyn K CcHCTeMe JHMCTaHIIMOHHBIX OOpa30BATENBHBIX  OCYIIECTBIIACTCS  KaXKIbIM
00YJaOIIMMCS CAMOCTOSITEIBHO C JII0O0T0 ycTpoiicTBa Ha mopTaie: https://sziu-de.ranepa.ru. [Tapossb
Y JIOTHH K JTUYHOMY KaOWHETY / TpO(UITIO IPEIOCTABIISICTCS CTYJACHTY B ACKaHATE.

Bce ¢GopMBI TeKymiero KOHTPOJIS, MPOBOJUMBIC B CHCTEME AWCTAHIIMOHHOTO OOydYeHUS,
OILICHUBAIOTCSI B CHCTEME JUCTAHIMOHHOTO 0O0ydeHus. JlocTynm K BHIEO M MaTepuayiaM JICKIIHA
NPEJOCTABIICTCS B TEYCHHE BCEro ceMecTpa. JocTym K KaxaoMy BHIY PadOT M KOJIUYECTBO
MIOTIHITOK HA BBHITIOJHCHHE 3aJaHUSI TIPEJOCTABIISETCS HA OTPAHMYECHHOE BPEMS COTJIACHO PETJIAMEHTY
JUCIUIUIAHEL, onyonrkoBanHOMYy B CJ1O. IIpenonaBartenb OlEHUBACT BBHITIOJHEHHBIC 00YJAOIIHMCS

pabotsl He o3aHee 10 pabounx aHEH mociie OKOHYaHUSI CPOKa BHIMTOJTHEHUS.

3. MartepuaJjsbl TeKylero KOHTPOJIsl YCIeBAeMOCTH H NMPOMEKYTOYHONH aTTecTAUH
00y4ar I XCs

3.1. ®opmMbl U MeTOAbl TEKYLIEro KOHTPOJA YCIeBAeMOCTH W NPOMEKYTOYHOI
arTecTaluu 00y4aromuXcs

@DOpMBI TEKYILETO KOHTPOJIS YCIIEBAEMOCTH:

IIpakTnuyeckne 3amanmsa (II3) — oTo 3amaHMss, ¢ NMOMONIBIO KOTOPBIX Y YydalIuxcs
(bOpMUPYIOTCS U PA3BUBAIOTCS MPABWIbHBIC TPAKTUYECKHUE IEHCTBHUSL.

HpaKTI/I‘IGCKI/Ie 3aaHus B paMKaxX H3YUCHHUSA OUCHHUILIIWHBI «XUMHA» MpEaACTaBJICHLI
pelLlIeHHEeM 33/1a4, COCTAaBJICHUEM XUMHUECKUX (POPMYI U ypaBHEHUH XMMUYECKUX PeaKIUil.

CucremaTuzanuss — MBbICIUTENbHAS JEATENBHOCTh, B IPOLIECCE KOTOPOW H3ydaeMble
OOBEKTBI OPTraHU3YIOTCS B ONPENCNEHHYIO CHCTEMY Ha OCHOBE BBIOPAHHOTO TMPHUHITUIIA.
OOyyeHue mpolLeccy CUCTeMaTHU3allMM MO3BOJIIET CPOPMHUPOBATH y OOYUYAIOLIUXCS HaBBIK
KJaccu(uKaluy, T.e. pacupeaeneHuss 00beKTOB IO IPyIaM Ha OCHOBE YCTaHOBJIEHHUS CXO/CTBA

U pa3jiniyvv, a TaKXKE Y4YUT YCTaHABJIMBATb HNPUYHUHHO-CICACTBCHHBIC OTHOLICHUA MCKIY
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U3y4aeMbIMH  (aKTaMH, BBIACIATH OCHOBHblE €OUHUIBI MaTepuana. CucreMaTH3aluu
MPEeIIeCTBYET aHAIU3, CHHTE3, 0000IICHHEe, CPABHEHHUE.
Kpurepuu onieHuBanus:

Oyenku «omauyHoy» 3aCiIy’)KMBAET CTYACHT, €CJIM OH MOJHOCTbIO U MPABWIBHO BBITOIHUII
3aJjaHus U3 MIPAKTHYECKON pabOThl, BEPHO U MOJHOCTHIO OTBETHII Ha JOMOJHUTEIbHBIEC BOMPOCHI,
CJIeNiall BEPHBIN U MOJHBIN BBIBOJI IO pe3yJIbTaTy padOoThI;

Oyenku «xopouio» 3acily>KMBAET CTYJIEHT, €CJIM OH MOJIHOCTHIO U MPABUIBHO BBITOTHUII
3aJjaHusl U3 MPAKTUUYECKON paboThl, 3aTPYAHIETCS] OTBETUTHh Ha JOIOJHUTEIBHBIE BOIIPOCHI MU
HE cJiesalt/c/ieniana HeBepHbIi BBIBOJ 10 Pe3yNbTaTy paboThI;

Oyenku «y00671emeopumenbHoy 3aciay)XKUBAaeT CTYACHT, €CIM OH HE TOJHOCTBIO MIIH
YaCTUYHO HEBEPHO BBIMOJIHUI 33/IaHUS U3 MPAKTHUECKON pabOThI, 3aTPyAHSETCS OTBETUTh Ha
JIOTIOTHUTEJIbHBIE BOMPOCHI WIIM HE CJIeJIall/c/ieNiaa HeBEPHBIM BBIBOJ [0 PE3YNbTaTy paboThI;

Oyenka «HeyO0081emMBOpUMENbHO»  CTaBUTCA  CTYICHTY, KOTOpPBI  HENpaBUIBHO
BBITIOJTHIUT 33JJaHUS U3 TIPAKTHYECKON paOOThI HITM COBCEM MX HE BBITIOTHHIL.

Xumuveckuii AukTanT (XJI) — MeToX, KOTOPBI OTHOCHTCS K MHUCHBMEHHOW (opme
KOHTpOJIA 3HaHui ywammxcs. [Ipu mpoBeneHMM XUMHUYECKMX JUKTAHTOB AKTHUBU3ZHPYETCS
MBICJIUTENIbHASL JEATEIbHOCTh YYalllUXCA, CaMOIPOU3BOJIBHO 3alIOMUHAIOTCS CHEUaIbHbIC
CBEJICHHUS T10 MpeaMeTy. XUMHUYECKUN JUKTAHT HECET JOMOJHUTEIbHBIC CBEICHUS K M3ydyaeMOu
TeMe, MIOMOTaeT MOHATh MPUMEHEHUE XUMUYECKUX 3HAHUN B MPOU3BOJACTBE, MEIUIIMHE, OBITY.
OH NOATBEpPXKIAECT CBSI3b HAYKU C KU3HBIO, OCYILIECTBIISIET MEXKIIPEAMETHBIE CBSI3U, PA3BUBAET
KpyTo30p, LIUPOTY U HAYYHOCTh B3IJIAJI0B, YCUIIMBAET MOTUBALIMIO K U3YYEHUIO MPEIMETA.

Kpurepun onenuBanus:

Oyenku «omauyHo» 3aCIIy)KUBaeT CTYJEHT, €CIU OH OTBEeTW] mpaBwibHO Ha 90%
BOITPOCOB TECTA;

Oyenku «xopowio» 3acCIyUBAaeT CTYIEHT, €CJIM OH OTBETWUJI MPAaBUIBHO Ha YacTh
BonpocoB 70%-90%;

Oyenku «yoosremeopumenvHoy 3aCIyKUBAET CTYIEHT, €CIM OH IpPaBHUJIBHO OTBETHI
gacTh Bonpoco 50%-70%;

Oyenxu «Heyo00s81emeopumenbHoy 3aciy>KUBaeT CTYACHT, €CIU OH MPaBUILHO OTBETHUII
MeHee yem Ha 50% BOMpoCoB.

Hoxaaasl ([) - aTo camocrosaTensHas yueOHO-UCCIen0BaTeNbCckas paboTa CTyIeHTa, T
aBTOP PACKPBIBAET CYTh MCCIEAYEMOU MPOOIEeMBbI, MPUBOAUT PA3TUYHBIE TOUKH 3PEHUS, a TAKKE
coOcTBeHHBIE B3MUIAALI Ha Hee. ColepikaHne MaTepuala JOHKHO OBITh JIOTUYHBIM, M3JI0KEHHE

MaTepuaia HOCUT MPoOJIeMHO-TIOUCKOBBIN XapakTep.
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[TpumepHBbIe ATanbl paboThl HAJ AOKIAIOM: (HOPMYJIUPOBAHUE TEMBI (TeMa JTOJDKHA OBITH
AKTyaJIbHOHM, OPUTMHAIIBHON M WHTEPECHOM MO COACPNKAHHIO); MOA00P W U3Yy4eHHUE OCHOBHBIX
UCTOYHHKOB TI0 TEMe; CcocTaBieHHe Oubnamorpaduu; oO0paboTKa H  CHUCTEMaTH3aIHA
uHpopMaluy; pa3paboTKa IUIaHA; HaNKMCaHWE JOKJIaAa; MyOJIMYHOE BBICTYIUICHHE C
pe3yinbTaTaMH HCCeoBaHUS (HAa CEeMHMHape, Ha 3acellaHud MPEAMETHOTO KpyXKKa, Ha
CTYZCHYECKON Hay4YHO-TIPAKTHYECKON KOH(EPEHIINHU, Ha KOHCYIbTAIINN).

JloxJtax 1OJKEH OTpaKaTh:

- 3HAaHHE COBPEMEHHOT'0 COCTOSIHUS TPOOJIEMBI;

- 000CHOBaHKE BHIOPAHHOM TEMBbI; HCIIOJIb30BAHUE U3BECTHBIX PE3YJIbTATOB U (DAKTOB;

- TOJHOTY UUTUPYEMOW JIUTEPATypbl, CCHUIKM Ha padOThl YUYEHBIX, 3aHUMAIOIIHUXCS
JAHHOU TIPOOJIEMOIi;

- aKTYaJIbHOCTh MOCTABICHHOW MPOOJIEMbI; MaTepual, MOATBEPKAAOIINNA HAaydYHOE, THO0
MPaKTUYECKOE 3HAYEHHUE B COBPEMEHHOE BpPEMSI.

BricTymienue ¢ 1oki1agoM MpoaoKaeTcsl B TEUCHUE 5-7 MUHYT. BeICTynieHne cryaeHTa
C JIOKJIAJIOM JIOJDKHO COIIPOBOXKJAAThCA Ipe3eHTanueil. BeicTynaromemy CTyIEHTy, 10
OKOHYAHUU MPEJCTABICHUS JOKJIaga, MOTYT ObITh 3a/I1aHbI BOIIPOCHI 110 TEME JOKIa/a.

PexomMenayemslit 00beM Jokiaga— 2-3 cTpaHUIIbI IEYaTHOTO TEKCTA.

Kpurepuu oneHuBaHus:

Oyenku «omauuno» BBICTABISETCS B TOM CJIy4ae, €CIU TeMa pacKpbiTa MOJHOCTHIO;
Mpe/cTaBieH OOOCHOBaHHBIK 00BEM HHPOpPMALMM;, H3IOKEHHE MaTepuaiga JIOTHYHO,
JOCTYIIHO,

Oyenku «xopouioy BBICTABIISIETCS B TOM CIIy4yae, €Clid TeMa packpbITa XOpOLIo, HO HE B
MOJIHOM 00béMe; uH(pOpMallMU TNPEACTABIEHO HEJOCTaTOYHO; B OTAEIBHBIX CIydasx
HapyllleHa JOTUKa B U3JI0)KEHUH MaTepualia, HE COBCEM JIOCTYITHO;

Oyenxu «yoosiemeopumenbHo» BBICTaBISETCS B TOM CiIy4ae, €CIM PacKpbhITa mainas
yacTb TEMbl; IMOUCK HH(OpMaMM TNpPOBEAEH IOBEPXHOCTHO; B M3JIOKEHUH MaTepuaia
OTCYTCTBYET JIOTHKA, JOCTYTHOCTb;

Oyenxa «HeyOo8remeopumenbHo» BBICTABISETCS B TOM Cllydae, €CId CTYJIEHT He
BBITTOJIHWIT JOKJIaJ.

Omnpoc (O) - 5T0 OCHOBHOM BHJ YCTHOM NPOBEPKH, MOXKET HCIIOIb30BATHCS Kak
(bpoHTaNbHBIA (HAa BOMPOCH MpENoJaBaTeNsi IO CPaBHUTEIBbHO HEOOJBIIOMY 00BEMY
MaTepuanga KpaTKhe OTBETHI (Kak MpaBHIIO, C MECTa) Jal0T MHOTHE OOydaroIuecs), Tak |
WHIUBUAYAIBHBIN (MIpOBEpKa 3HAHUK OTAENbHBIX oOyuatomuxcs). KoMOMHUpOBaHHBIHN OMpoC -
OJIHOBPEMEHHBIN BBI3OB ISl OTBETa Cpa3y HECKOJBKUX OOYYaroIIMXCs, U3 KOTOPBIX OJHUH

OTBCYACT YCTHO, OAWH-/ABA TI'OTOBATCA K OTBCTY, BBIIIOJHAA HAa JOCKEC PA3JIMYHBLIC 3aIllMCH, a
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OCTaJIbHBIE BBINOIHSIIOT 3a OTACIBHBIMU CTOJIAMU WHIVBUAYaJIbHbBIE
IIACbMEHHBIE UJIU IIPAKTUYECKUE 3a1aHUs IPEIIOAaBaTes.

Kpurepuu onieHuBanus:

Oyenku «OmMau4HOy 3aciy’KUBAeT CTYJEHT, €CIM OH CBOOOJHO U MPABUIBHO OTBETHUII
Ha ITOCTABJICHHBIM BOIIPOC, 3HAET OCHOBHBIE TEPMHUHBI U ONPEAEICHUS IO TEME, OTBEYAET Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI;

OyeHkKu «xOpouio» 3acITy’>KUBaeT CTY/CHT, €CJIM OH CBOOOJIHO M MPaBMJILHO OTBETHUJ Ha
IIOCTABJICHHBIM BOIIPOC, 3HAET OCHOBHBIE TEPMUHBI M OIPEIEICHHS IO TEME, 3aTPYyAHSICTCA
OTBETUTH Ha JIOIIOJHUTEIILHBIE BOIIPOCHI,

Oyenxu «y0061emeopumenbHoy 3acily>KUBaeT CTY/IEHT, €CJIM OH IPABUIBLHO OTBETUJI Ha
IIOCTaBJICHHBIM BOIPOC, HO IPU 3TOM IUIOXO OPUEHTHUPYETCS B OCHOBHBIX TEPMHMHAX H
OIIpEAEICHUSX 110 TEME, HE MOXKET OTBETUTH Ha JOIIOJIHUTENBHBIE BOIIPOCHI;

Oyenka «Hey0061emeopumenbHoy CTaBUTCS CTYIEHTY, KOTOPBIA HEMPAaBUIIBHO OTBETUI
Ha BOIIPOC MJIM COBCEM HE 1Al OTBETA.

TecrupoBanue (T) — 3ananus, ¢ BapuanTamu oTBeTOB. Kputepnn oneHuBanus

Oyenku «OmauyHo» 3aciy’KUBaeT CTYIEHT, €CIM OH OTBeTWJ mpaBwibHO Ha 90%
BOIIPOCOB TECTAa,

Oyenku «xopouio» 3acily’)kKMBaeT CTYAEHT, €CIM OH OTBETWJ IPaBUIBHO Ha YacTh
BorpocoB 70%-90%;

Oyenku «y0061emeopumenbHoy 3aCIyXKUBAaeT CTYAEHT, €CIM OH IPaBHWIBHO OTBETUII
gacTh BonpocoB 50%-70%;

Oyenku «Heyo0061emeopumenbHoy 3aciayKUBAeT CTYIEHT, €CIM OH IPAaBUIbHO OTBETUII
MeHnee yem Ha 50% BOIpocoB.

Dopmvl mekyujeco KOHMpOA.

ITpomesxyTouHas arrectanus NpoxoauT B popme auddepeHnnpoBaHHOrO 3a4eTa.

Kpurepun onenuBanus:

OneHka 0OydaloIIMXCSl  OCYIIECTBISETCS  MpENnojaBaTeleM IyTeM IPOBEJEHUs
IPAKTUYECKUX  3aHATHUH, YCTHBIX  ONPOCOB, XWUMHUYECKMX JUKTAHTOB, IIPOBEIEHUS
IPOMEXYTOUYHOIO TECTUPOBAaHUS, a TaKXkKe IpPH HTOTOBOM arTecTaluM OOYydYaroUIMXCs IO
yuebHOM muciuruiiHe. [IoMHMO KadyecTBEHHBIX IOKa3aTejeill MpOMCXOIUT OlIEHKa KadecTB
JMYHOCTH, CIOCOOCTBYIOIIMX IE€PEXOAY 3HAHUN B YOEKIEHHS, BHYTPEHHHE MOOYIUTENbHbIE
MOTHBBI, II03HABaTEJIbHAas AKTUBHOCTb M HMHTEPEC, CAMOCTOSTEIBHOCTb, KPUTUYHOCTD,
HOJIOKUTEIbHAS yuyeOHasi MOTHUBAIIMSL.

OcHOBHbIE TTOKA3aTeNH, KOHKPETU3UPYIOIINE KPUTEPUU 3HAHUM CTYAEHTOB — 3TO OLEHKU

5 «OTINYHO», 4 «XOPOIIO», 3 «YAOBIETBOPUTEIHLHOY, 2 «HEYIOBICTBOPUTEIHHO.
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Or1eHKa CTYJIEHTOB IIPOBOJUTCS IO IBYyM OCHOBHBIM OJIOKaM:

— npeoMemHOCmb 3HAHUU — TIOJHOTA,

MPOYHOCTh 3HAHUH,

YPOBCHbL BOCIIPOU3BCIACHUS

yCBaUBacMoOro COACpPKaHus Hu CBs3C BHYTPU HCEro, CBA3U MCKAY OTACIBHBIMHU YaCTAMU

COJICpKaHUs TIPU 3aKPEIUICHUU U aKTyallu3alliy 3HAaHUH, YMEHHIA; CTETICHh TPEOOpa30BaHus,

PEKOHCTPYKINH U c(hOPMHUPOBAHHOCTU HOBBIX 3HAHUM, YMEHUH;

- O606W€HHOCI’I’Zb 3HAHULL — DTO cucTeMaTrusanus, yMCHHUC CTPOUTH MCEKIIPEAMCTHBIC CBsA3H,

HCII0JIB30BAaTh IIOJYUYCHHBIC 3HAHHUA BHE KOHTCKCTA yqe6H0171 JUCHUITIINHBI.

Onenka

IIpenMeTHOCTH 3HAHUM

O0001IeHHOCTH 3HAHM

<Ga4YTCHO-OTINYHO»

N3noxenue noy4eHHbIX 3HAaHUU
B YCTHOM, MUCbMEHHOUN WJIN
rpaduueckoit popme, MOIHOE, B
CUCTEME, B COOTBETCTBHUHU C
TpeOOBaHUAMH YUeOHOI
MIPOrPaMMBI; IOIYCKAIOTCS
€IMHUYHbIC HECYIIECTBEHHBIC
OLIMOKHU, CAMOCTOATEIHHO
UCTIPaBJIsIEMbIEC CTYJCHTaMHU

Brizenenue cyiecTBEHHbIX
MPU3HAKOB U3YYEHHOTO C
MMOMOUIBIO ONEPAlMi aHATIN3a U
CHHTE3a; BBISBJICHUE TPUUYUHHO-
CIICACTBCHHEIX CBSI3CHi;
(dbopMynHUpOBKa BHIBOJOB U
000011eHHIT; CBOOOIHOE
OTIEPUPOBAHUE U3BECTHBIMHU
(hakTamMu U CBEICHUSIMHU C
HCIIOJIb30BAHMEM CBEJICHUN U3
JIPYTHX IPEIMETOB

«3a4YTCHO-XOpPOIIO»

N3noxxeHre nomy4yeHHbIX 3HAHUN
B YCTHOM, MUCbMEHHON U
rpadgudeckoit popme, MOJHOE, B
CHCTEME, B COOTBETCTBHUH C
TpeOOBaHUAMH YUeOHOI
MPOTPaMMBI; TOTTYCKAOTCS
OT/IeJIbHbIE HECYIIIECTBEHHBIE
OLIMOKH, HCTIpaBIsieMble
CTY/IGHTaMH I0cJIe YKa3aHUs
MperoiaBaTesisi Ha HUX

Brinenenue cymecTBeHHBIX
NPU3HAKOB U3yYEHHOTO C
MIOMOMUIBIO OTIEPAINii aHAIN3a U
CHHTE3a; BBISIBICHUN IPUYHMHHO-
CIIC/ICTBEHHBIX CBSI3€H;
(dhopmMyTupOBKa BHIBOJOB U
0000111eH1H, B KOTOPBIX MOTYT
OBITh OT/ICbHBIC HECYIIIECTBCHHBIC
OLIMOKM; TTOITBEPIKICHUE
U3yYCHHOTO U3BECTHBIMH (haKTaMu
U CBEJCHUSIMU

«3a4TEHO-
Y/I0BJIETBOPUTEIILHO

N3noxenne nory4eHHbIX 3HAHUU
HETOJIHOE, OJHAKO JTO HE
MPEMSTCTBYET YCBOCHUIO
MIOCJIEAYIOLIETO IIPOTPAMMHOTO
MaTepHana; J10IyCKarTCs
OTJIENIbHBIE CYIIECTBEHHbIE
OLIMOKH, UCTIPABJICHHBIE C
ITOMOUIBIO IPENIOAABATENS

3arpyHEHUS TIPH BBITIOJTHECHUH
CYIIECTBEHHBIX MPU3HAKOB
W3YYCHHOTO, P BBISIBJICHUN
MPUYUHHO-CJIEICTBEHHBIX CBA3EH U
(hopMyITUPOBKE BHIBO/IOB

«HEC 3a4YTCHO-
HCYIOOBJICTBOPHUTECIBHO

W3noxxenne yuebHOro MmaTepuana
HENOJHOE, 0ECCUCTEMHOE, UTO
NIPENATCTBYET YCBOECHUIO
nocneayromeil yaeoHoit
nH(pOpMaIIUY; CYIIECTBEHHbIE
OLIMOKH, HEUCIIPABIISIEMbIE JTAXKE C
MTOMOMUIBIO IPETOAaBaATENS

beccucremHoe BeiieneHmue
CITy4aifHBIX PU3HAKOB
WU3YYCHHOTO; HEYyMEHHUE
MIPOU3BOIUTH MPOCTEHUIITHE
oTiepaIiiy aHalln3a U CHHTE3a,
ZenaTh 0000IIEHN, BBIBOIBI
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3.2 OueHOYHBbIE CPeCTBA TEKYIEro KOHTPOJIA YCIIeBAeMOCTH 00yYaloInXCs

IpakTnueckoe 3ananue (I13):
1. Kakoe xonuuecTBO BeriecTBa (MoJib) cossinoi kucinotel HCI cogeprxutcst B pactBope
maccoi 80,3 r?
2. CocrtaBbTe 3JEKTPOHHYIO POpMYITy U TpadUUYecKyr0 CXeMY paclpe/iesIeHUs JIEKTPOHOB B
aTOMe€ aTIOMUHUS.

3. HazoBute yriieBogopo/Isl 0 MEKIyHAPOTHOM HOMEHKIIATYPE:

CHs
|
1) CHs—-C - CH2 - CHzg;
|
CHs3
CHs3

|
2) CHs— CH=C — CH;-C — CHs ;

| |
C>Hs CHs3

3) CH,=CH - C=CH - CHs

|
CsH7

4)CH3—-C=C-CH-CH2-CH-CHs
| |
CHs CHs
4. CocTaBbTe CTPYKTYpHBIE (OPMYIIBI YTIAEBOIOPOAOB 110 UX HA3BAHUSIM:

1) 2-mernn-3-3TUIITIEHTAH;
2) 4,4-numernirekced-1;
3) mentamuen — 1,4

4) 3,3-mumernmnOyTuH-1

Xumuyeckuid AMKTAHT (X/):

1. | Xumus —3T0 HayKa O BEIIECTBAX M UX NMPEBPALICHUSX. Ha

2. | AToM — 3TO MeJTbUaiIIasi XMMUYECKH JISITMMast YaCTHIIA. Her

3. | [Ipu3HAK — 3TO OTIUYMTENFHOE CBOWCTBO, O0IIee /ISl BCeH TPYIIIBI MaTepPHAaIoB Jla
WJIU BELIECTB.

4. | BemiecTtBo — 3TO TO, U3 YEro COCTOSIT MPEIMETHI U TEJa. Ha

5. [ Ilpoctoe BemiecTBO COCTOUT U3 ATOMOB Pa3HBIX XUMHUYECKUX HJIEMEHTOB. Her

6. | Xumuueckuii eMeHT — 3TO COBOKYITHOCTh aTOMOB OJIHOTO BHJIA. a

7. | Marepuan uMeeT XMMHUYECKUI COCTaB U CBOICTBA, KOTOPbIE MOTYT U3MEHSTCS B Ta
HEKOTOPBIX Mpeesax.

8. | CoemmHenns — 3T0 MpOCTHIEC BEMIECTRA. Her

9. | CnoxHble BemecTBa — 3TO BEIIECTBA, COCTOAIINE U3 HECKOIBKUX XUMUIECKHX Jla
JJIEMEHTOB.

10. | ®usnyeckue CBOWCTBA — 3TO CBOMCTBA BEIIECTBA, KOTOPBIC HE 3aBHUCAT OT Ha
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BO3JICUCTBHS HA BEHIECTBO JPYTUX MATEPHAJIOB UM BEUIECTB.
11. | Monekyna — 3To MepUYaiiias XMMHUYSCKH JSIMMasi YacTHUIIA. Ja
12. | AToMm — 3TO MepyYaiiiias XMMHYECKH HEICIMMasl YaCTUIIA. Ha
13. | Xumudeckue cBOHCTBA — 3TO CBOMCTBA BEIIECTBA, KOTOPBIC XapaKTEPU3YIOT
CITOCOOHOCTB ATOTO BENIECTBA BCTYNATh B XMMUYECKOE B3aUMO/ICHCTBHE. Jla
14. | Xumuyeckas peakius — 3TO sIBJICHUE, KOTOPOE HE COMPOBOKIACTCS U3MEHEHUEM Her
BEIECTBA WM 00pa30BaHMEM HOBOT'O BEIICCTRA.
15. [ Xumuueckas peakuus — 3T0 XUMHUYECKOE SIBJICHHE. a
16. | ®usnyeckue sIBICHUS HE COPOBOXKIAIOTCSI 00pa30BaHNEM HOBOT'O BEHIECTBA. a
17. | Xumudeckre CBOMCTBA BEIIECTBA HE 3aBUCAT OT CTPOSHHUS BEIIECTBA. Hert
18. | Muaekc moka3pIBaeT YMCIO aTOMOB XUMUYECKOTO AJIEMEHTA, COACPKAIIETOCS B Jla
KOHKPETHOM BEIIECTBE.
19. | YpaBHEeHHE XUMHYECKOM PEAKIIMK — 3TO YCIOBHAS 3allUCh XUMHUYECKOTO IpoIiecca Jla
WJIM XUMHYECKOU peaKIlnH.
20. | Xumuueckas GopMya — 3TO yCIOBHAsI 3allUCh COCTABa BEIECTBA. Ja

Tembl noxkaana (/):

© o N gk wdPE

OCHOBOITOJIO)KHUK NTEpUONYECKON cucTeMbl dsieMeHToB [I. 1. Mennenees.
KauecTBenHble peakiiii B HEOPraHMUYECKON XUMHUH.

MuHepanbHas BOJa - YHUKAIbHBIN Jap IPUPOIbIL.

HckyccrBo hoTorpaduu u Xumusi.

Anxumusi-mMarvsi Wiv Hayka?

DTaHO: BeIMyaiiiiee 6J1aro Wi CTPaIrHoe 3J0.

3aMeHUMbIE U HE3aMEHHUMbIE aMUHOKHCIIOTHI.

Mus! 0 nUTaHUU.

buotexHonorus u reHHas HHIXCHCPUA.

10. XuMus ¥ 3KOJIOT U,

11. MonexynsipHast KyxHsl.

Bomnpocs! qas onpoca (O):

1. Kakwue BemiectBa oTHOCATCS K 3ekTponuTaM? Ilepedncinnure OCHOBHbIE MOJIOKEHUS
TEOPUU IEKTPOJIUTHIECKON AUCCOLUALINH.

2. Kaxue HeopraHW4ecKHe COeMHEHUS Ha3bIBAIOTCS OKcuaaMu? [IpuBennTe XuMUYeCcKue
peakLuu, XapaKTepU3yIoIue CBOMCTBA OKCUIOB.

3. Kakue oprannueckue BeliecTBa Ha3bIBAIOTCS CIUPTaMU?

4. HazoBuTe ypOBHM OpraHH3alluU CTPYKTYPhl OCIKOBBIX MOJIEKYJI, OXapaKTEPU3yUTe UX.

Tect (T):

1. TlonoxxuTenbHO 3apsKEHHAst YacTUIA Ha3bIBAeTCA
1) snexkTpoH
2) WpOTOH
3) wHeiiTpoH

2. Slnpo aToma JTUTHS COCTOMUT U3 3 MPOTOHOB U 4 HEUTPOHOB. CKOJIBKO BOKPYT siipa

BparacTCs 3JICKTPOHOB
1) 3
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2) 4
3) 7
3. Kakwe 4acTuirpl MPOBOASAT IEKTPUIECKUI TOK B PACTBOPE JIEKTPOTUTOB?
1) arombl
2) MOJICKYJIBI
3) HOHBI
4) TpPOTOHBI
4. Kucnotsl — 310
1) CrnoxHble BelecTBa, 00pa30BaHHBIC AaTOMAMH METAJIJIOB U KUCIOTHBIMUA OCTaTKaMH.

2) Cil0KHbIe BEleCTBa, KOTOPbIE COCTOSIT U3 AaTOMOB BOJIOPO/Ia, CIIOCOOHBIX
3aMelaThCsl HA AaTOMBbI METAJJIOB H KHCJIOTHBIX OCTATKOB.

3) CroXHBIE BELIECTBA, B COCTaB KOTOPBIX BXOJSAT aTOMBI METAJIOB, COSAMHEHHBIC C
OJIHOW MJIM HECKOJIbKUMHU T'UAPOKCOTPYIIIIAMH.

5. BsiOepuTe psiji AByXOCHOBHBIX KUCIIOT:
1) H>COs, HBr, H3POgy;
2) H2S0s, H2CO3, H2SiOg;
3) H2COgz, H3BO3, HCI.
6. XwumMudeckas CBs3b B KPUCTAJIC OKCHIA KaJIbIIHs:
1) xoBalleHTHas HEMOJISAPHAs;
2) KOBAaJCHTHAs TOJISAPHAS;
3) MeramMyecKas;
4) WoHHAas.
7. CoeIMHEHUSIMU C KOBAJCHTHOM HETOISPHOM U MOHHOM CBSI3BIO SBIISIOTCS
COOTBETCTBEHHO:

1) oxcuxa pocdopa n okcHI HATPHUS;
2) XJIOpU HATPHSI U XJIOP;
3) a3oT u cynbhun HATPHSL;
4) XJIOpH[ KaJbIUs ¥ XJIOPOBOJOPO/I.
8. BriOepuTe 1Ba BHICKA3bIBaHUS, B KOTOPHIX TOBOPHUTCS O CelIeHEe KaK 0 XUMUUECKOM
DIIEMEHTE:
1) CeneH - XpynKkuil OecTaIMid Ha U3JIOME HEMETalT YEPHOTO [IBETA.
2) CereH He cIOCOOCH rOpeTh Ha BO3AyXe CAMOCTOSTENBHO.

3) CeseH BXOAUT B COCTAaB AKTHBHOIO IIEHTPa (pepMeHTOB MeTadoIm3mMa
HYKJICMHOBBIX KHCJIOT, JIMIIM/10B, TOPMOHOB.

4) CeJieH - aHAJIOT cepbl ¥ MPOSIBJISIET CTENEHN OKHCJIeHus -2, +4 u +6.

5) CerneH B 4MCTOM BHJIE MIMPOKO UCIIONB30BAJICS B cepeauHe 20-ro Beka B BOSHHOI

TEXHHUKE.

3.3.  OueHouHbIe CPeACTBA MO JUCUMILIMHE 115l IPOMEKYTOYHON aTTecTAluH

HpOMe)KYTO‘—IHaH arreéctanus IMPOBOAUTCA B COOTBECTCTBHU C yqe6HBIM IIJTaHOM
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paboueii mporpammoii B (opme muddepeHIMpoBaHHOTO 3a4eTa, K KOTOPOMY OOYYaroInuiics

AO0ITYCKACTCA IMPU YCIIOBUH BBIIMOJIHCHUA BCCX MMPAKTUUCCKHUX U CaMOCTOATCIIbHBIX pa60T.

JuddeperunrpoBanHbIi 3a4€T MPOBOAUTCS B BUIE TeCTOBOM padboThl. Tect cocrout u3 40

Sa,I[aHI/Iﬁ Pa3sHOIro YpOBHA CIOXKHOCTH, YTO ITIO3BOJIACT HNPOBECPUTH AOCTHKCHHUA CTYACHTOM

YPOBH:A 00s13aTeIbHOM HOATOTOBKH IIO TEMaM.:

OCHOBBI CTPOCHUSI BEILIECTBA

XUMHYECKUE PEAKIUU

CrtpoeHue 1 CBOICTBAa HEOPraHUYECKUX BELIECTB

CrtpoeHue 1 CBOICTBA OPraHUYECKUX BELIECTB

Kunernueckne u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH IHIPOTEKAHUS XUMHUYECKUX
peaxkuuii

PactBOpsI

Xumust B ObITY U IPOU3BOACTBEHHOW JACATEIHHOCTH YEJI0BEKa

Tect Kk 3a4éTy ¢ OLeHKOI

Bbi0epuTe BepHble BADUAHTHI OTBETA:

1. K ankanam OTHOCHUTCS BELIECTBO, UMEIOLIee HOopMyTy

1) CnHon
2) CnHZn-Z
3) CnHon+2
4) CnHZn—G
H30oMepoM OKTaHa SIBIISETCS:
1) 2 — meTwa — 3 3THIINICHTaH
2) 2,3 — TUMETHIINEHTaH
3) 3 —osrunrentaxn
4) 3 — MEeTUJIOKTaH
CrpykrypHas popmya BemecTBa 2 — METUINEHTEH — 1 - 310
1) CHs— CH(CHs) - CH2— CH =CHz
2) CHsz - CHz - CH2 - C(CH3) = CH>
3) CH2 =C(CHz) — CH2 — CH(CH3s) — CH3
4) CHz=C(CHz) - CHzs
OTHH ¥ alleTHIIEH — ATO
1) romomnoru
2) W30MephI
3) OJHO M TOXE BEIIECTBO
C KaKuM U3 TIEPEYHCIICHHBIX BEIECTB PearupyeT METaH:
1) NaOH
2) HNOs3
3) CO:
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4) CaOo
6. HasBanwme HecootBercTByMomiee peakiuu CHz — COH + H2 — C2HsOH
1) nmpucoenuHeHHe
2) TUAPUPOBAHUE
3) ruaparamys
4) BOCCTaHOBJICHHE
7. Peakius 00pa30BaHUs CIOXKHBIX 3QUPOB HA3bIBACTCS:
1) KpeKuHTr
2) sTepUHUKALHS
3) neruaparanu
4) NOJIMKOHIEHCAIUH

8. DunexTpoHelTpanbHas YacTUIA, COCTOAIIAs M3 IOJOXKUTEIBHO 3apsDKEHHOTO sipa |

OTPHIATEIBHO 3aPSHKCHHBIX JIEKTPOHOB 3TO:
1) arowm;
2) BEIIECTBO;
3) mpoToH;
4) 5IEKTPOH.

9. SIBnenue CYII€CTBOBAaHUA HECCKOJIBKUX IMPOCTHIX BCHICCTB M3 OJHOIO0O MU TOI0 IKC

XHMHYECKOTO 3JIEMEHTA 3TO. ..
1) XUMHYECKOE SBJICHHE;
2) CTEXHOMETpHUS,
3) ammorpornus;
4) (usnyecKoe sBICHUE.
10. Kak HaiiTH OTHOCHUTEIILHYIO aTOMHYIO Maccy dJieMeHTa?
1) no popmyie
2) mOCMOTpETh B TAONIUIlY MeHeneeBa;
3) mocMOTpeTh B TabJIHIly pACTBOPUMOCTH;
4) B 3amavax oHa BCEr/ia JaHa.
11. XuMu4yecKHe DJIEMEHTBI, aTOMBI KOTOPBIX  OTJAlOT  DIEKTPOHBI €
SHEPreTHYECKOTO YPOBHS 3TO:
1) okucnuTenwy,
2) BOCCTaHOBWTEJIH;
3) MeTass;
4) HeMmeTaJlTbl.

BHCIIHETO

12.T'oMoreHHasi cucTtemMa, COCTOSIIIAs U3 PACTBOPUTEIIS, YACTUIl PACTBOPEHHOTO BENIECTBA U

HPOJYKTOB UX B3aUMOJICHCTBHUS 3TO:
1) pactBop;
2) HAaCBIIICHHBII PacTBOp;
3) mepeHachIEHHBIH PacTBOD;
4) HeHaCHIIIEHHBIH PacTBOP.

13. COCI[I/IHCHI/ISI, KOTOPBIC B BOJAHBIX paCTBOpPAX IMOYTHU IMMOJHOCTHIO JUCCOITMUPYIOT HA MOHBIL

3TO:
1) cnaOblie FMEKTPOIUTEI,
2) CHIIbHBIE 3JIEKTPOJIHTHI;
3) KHCIIOTHI,
4) OCHOBaHWS.
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14. BeiGepuTe U3 MPEeACTABICHHBIX BEIIECTB KUCIOThI, HA30BHUTE €€:
1) BaSOq;
2) NaOH;
3) CuO;
4) HSOs.
15. BeibepuTe 13 NpeCTaBICHHBIX BEIIECTB OCHOBAHMUSL:
1) CuSOyg;
2) KOH;
3) HCI;
4) HSOs.
16. BeiGepuTe 13 MpeacTaBICHHBIX BEIIECTB COJIU:
1) HNOs;
2) Ba(OH);
3) HI;
4) CuCl..
17. Xumus uzydaer:
1) npupoaHbIC SIBICHUS,
2) cnocoObl MOIYYCHHUS BEIIECTR;
3) cocras, cTpocHUE, CBOWCTBA U NIPEBPAIICHUS BELICCTB;
4) opraHMYeCKHE BEIIeCTBA
18. BriGepuTe 13 MpeaCTaBICHHBIX BEIIECTB CUIBHBIC AJIEKTPOIIUTHI:
1) HNOg;
2) HCN;
3) H:S;
4) HI.
19. TIpornecc pacmasa BeniecTBa Ha HOHBI IIPH €r0 PACTBOPEHUH WIIU PACIUIaBICHUH 3TO:
1) sneKTpoIMTHYECKAs JUCCOIUALINS;
2) DIIEKTPOXUMUYECKAs TUCCOIIUAIIHS
3) ruaponus;
4) ruIpupoBaHHE.
20. CootHectu (opMyIbl U Ha3BaHUS KUCIIOT:

1. cepHast KMCIIOTa; A) HNO3
2. cosisiHas KUCIIOTA; b) HC1

3. a30THas1 KUCJIOTA; B) H2SO4
4. pocdopHas kucnora I') H3POg4

21. BLI6epI/ITC METAJUI U3 CIICAYIOIMIUX XUMUYCCKUX 3JICMCHTOB:

1. Au
2. CI
3. S
4. C

22.YT0 moKa3bIBaeT MOPSIKOBBIN HOMEpP DJIEMEHTA!
1) 3apsn sapa
2) ATOMHYIO MacCy
3) Ywcao u30TOmnoB
4) Yucio HEHTPOHOB
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23. B rpynmnax cBepxy BHU3, PaANYC:

1) yBenmuumBaercs

2) yMEHbIIaeTCs

3) He u3MeHseTCS

4) W yBenMYUBACTCS, U YMCHBIIIACTCS

24. V13 naHHBIX BEIIECTB BHIOEPUTE CIIOKHOE BEIIECTBO:

1) cepHast KHCIIOTa;
2) iiox;

3) anmas;

4) 030H.

25. Kup obpasyeTcs B pe3ynbTaTe B3auMOICHCTBHS

1)
2)
3)
4)

CTeapHHOBOfI KHUCJIOTBI U METaHOJIa
OJICMHOBOM KHUCJIOTHI U ATUJICHTJIUKOJISI
afeTajJpAcruaa v riimucpuHa
TIIMOCprHa U MaJbMUTHHOBOM KHUCJIOTHI

26. XUMAYECKUN 3JIEMEHT - 3TO

1)
2)

3)
4)

BU/J] aTOMOB C OZIMHAKOBBIM 3apsI0M Spa;
JJIEKTPOHEUTpabHAs 4YAaCTHLA, COCTOSINAA U3  IIOJIOXKHUTEIBHO
aTOMHOTIO SApa U OTPULIATEIIBHO 3aPSKEHHBIX 2JIEKTPOHOB;
OTPHLIATEIIBHO 3aPSKEHHBIN HOH;

IIOJIOKUTENBHO 3apsKCHHBIN HOH.

27. SInpo aToma COCTOUT U3 YaCTHIIL:

1)
2)
3)
4)

HEHUTPOHOB U AJIIEKTPOHOB
MIPOTOHOB U HEUTPOHOB
MPOTOHOB U 3JIEKTPOHOB
HEUTPOHOB

28. DnexkTpoHHAas (HOpMyIIa BHEITHETO 3JIEKTPOHHOTO CIIOSI MarHUs

1)
2)
3)
4)

3st
352 2p’
352 2p?
352

29. IlepnoIM4HOCTh B U3MEHEHUU
CBOWCTB XUMHUYECKUX IJIEMEHTOB SIBJISETCS pE3yJIbTaTOM
NEPUOIUNYECKOT0 MOBTOPEHUS YUCIIA JIEKTPOHOB Ha BHEIIHEM YPOBHE B aTOME;

1)
2)
3)
4)

BO3pacTaHus 3apsja sAapa;
BO3PACTaHMS YKCJIa HIIEKTPOHOB HA BHEITHEM YPOBHE;
BO3PACTaHMs 3apsijia sjapa U YKcia SJIEKTPOHOB Ha BHEIIHEM YPOBHE

30. ln1s1 coneld M OCHOBHBIX OKCHIOB XapaKTePEH BHJl XUMHUECKOU CBS3H

1)
2)
3)
4)

HOHHAas

KOBAJICHTHAA HCIIOJIApHAaA
MCTAINIMYCCKaA
KOBAJICHTHAA MMOJIApHAas

31. AnmotTpornHble MOAH(DHUKALINH - ITO

1)
2)
3)

0O2u O3
02 1 SO2
02 1 SO3
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4) O2u CO2
32. Peakuusi, ypaBHEHHE KOTOPOI
Zn +2 HCI = ZnCl; +H21 oTHOCHTCS K peakuusim:
1) coenuHeHus
2) pa3IoKeHHs
3) 3amernieHus
4) obmeHa
33. McTuHHbIE paCTBOPHI HMEIOT pa3Mephl AUCIIEPCHBIX YACTHII
1) wmecnee 1 um
2) ot 1 g0 100 uM
3) 0omeel00 M
4) pasHo 100 HM
34. Kuciotsl uMeroT hopMyiy
1) CO:
2) H2COs
3) K2COs
4) NaOH

35.00BEM raza BOIOpOAa, OOpa3ymINErocs NpH B3aMMOJCHCTBHM IMHKA Maccoud 6,5

rpaMMOB C XJIOPOBOJOPOIHON KUCIIOTOW 1o ypaBHeHHIO peakuuu Zn +2 HCl = Zn Cl;

+H2?1 cocraBinser:
1) 22,41
2) 11;2 m;
3) 1,12
4) 2,24 .

36.AM(1)OTepHI>Ie COCAUHCHUA — 9TO COCIMHCHMA, KOTOPLIC B 3aBUCHMOCTH OT YCHOBHﬁ,

B3aMMO/ICHCTBYIOT C BELICCTBAMHU
1) kucnoramu;

2) OCHOBaHHSIMU;

3) KHCIOTaMH M IeJI0YaMU;

4) TpOCTHIMU BEIICCTBAMHU

37.CepHas KMCIIOTa U TUIPOOKCH]] HATPHS IPUMEHSIOTCS B aKKYMYJIATOPHBIX OaTapesix, Tak

KaK OHHU:
1) HEedIEeKTPOIHUTHI
2) ciabble 3JEKTPOIUTHI
3) CHIBHBIC AJIEKTPOIHUTHI
4) cpemHUE IEKTPOTUTHI
38. [IpumeHeHre METaJUIOB B Ka4eCTBE MPOBOJHUKOB OCHOBAHO Ha CBOMCTBAX
1) tBEPmOCTH
2) DIEKTPOIPOBOIHOCTH
3) MIacTUYHOCTH
4) TermIonpOBOJIHOCTb
39. CkopoCTh XMMUYECKOW peaKIiMy TOPEHHUS CePhl B KUCIOPO/IE YMEHBIACTCS TPH
1) yBenUYEHHH KOHIICHTPAI[MH KUCIOPOa
2) TIOBBIIICHUH TEMITEPATYPHhI
3) NOHWXEHHHU TeMIepaTypbl
4) yBeJIMYCHUU KOHIICHTPAIIMU OKCHUIa cepbl (4)

36



40. OTHOCHUTEIIBHAS MOJIEKYJISIpHAs Macca yriaekucioro raza CO2 cocTaBiser:
1) 123;
2) 44;
3) 18;
4) 46.

KpI/ITepI/II/I OLCHKH aTTCCTAalMOHHOI'O TECTa

KosmnyecTB0o HAOpaHHBIX 02J1710B Ouenka
40 — 36 5 (OTJIMYHO)
36 —28 4 (xoporto)
28 — 20 3 (yIOBIETBOPUTEIHHO)
20-0 2 (HEeyIOBJIETBOPUTEIILHO)

4, MeToauueckue YKazaHus QJas oﬁyqammnxcﬂ 10 OCBOCHHUIO TUCHHUIIIMHBI

[Ipucrynas x uzydenuto qucuumuiniabl BJ[.12 Xumus, cTyAeHT JOKEH 03HAKOMUTHCS C
cojiepkaHueM jaaHHoW «PaOoueil ydeOHOW mporpamMmbl AMCLUUIUIMHBDY C TE€M, YTOOBI HMETh
4eTKOoe Mpe/ICTaBlIeHUe O cBOeil padore.

N3yuenne JUCLUIIIMHBL  OCYIIECTBJIIETCSI. HAa  OCHOBE  BBIJAHHBIX CTYICHTY
IIpernojaBaTesieM PEKOMEHIallui 110 BBIMOJIHEHUIO BCEX 3a/laHui, IPETyCMOTPEHHBIX Y4eOHBIM
IJIAHOM ¥ IIPOTPaMMOM.

B nepByto ouepenp HEOOXOOUMO YACHUTH LEdb M 3aJaud H3y4yaeMOH AMCLUIUIMHBL,
OLICHUTh O00BEM MaTepuajlia, OTBEIECHHOIO Uil M3YyYEHHsS CTYIEHTaMH CaMOCTOSITENIBHO,
o100paTh OCHOBHYIO U JONOJHUTENIBbHYIO JIMTEpaTypy, BBIIBUTH HauOOIee BaKHbIE
poOJIEMBI, CTOSIIHME [0 BOIPOCAM U3y4yaeMOil TUCIIUITIIMHBI.

BeinmonHeHnue 3ajaHuil OCYIIECTBIAETCS B COOTBETCTBHMM C Y4YeOHBIM IUIAHOM U
nporpaMMoil. OHM  JOJKHBI  BBIIOJIHATBCA B COOTBETCTBUHM C  METOJIUYECKUMU
PEKOMEHIallUsIMM, BBIAAHHBIMM IIPETOJIABATENIEM, M IIPEJICTABICHBl B YCTAHOBJICHHBIE
IIPENOAABATEIIEM CPOKHU.

W3yuas mepBOMCTOUYHUKH, L[€I1eCO00pa3HO 3aKOHCIEKTHPOBATh TOT MaTepual, KOTOPBIH
HE COOOIIaNICS CTYJEHTaM Ha JICKITUAX.

Ha 3aHATHAX JEKIMOHHOTO M MPAaKTUUYECKOTO XapakTepa CTyAEHTaM [uid paboThl

TpeOyeTcs: TeTpaab AJIs 3alUCH JSKIUI U 3aIaHui.
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5. YueOHas quTepaTypa u pecypcbl HHPOPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOM
ceru "UHTepHeT"
OcHoBHas nuTeparypa
. bopucos, A. H., Xumus : yueonuk / A. H. bopucos, E. C. Octporasnos, T. b. boiiiosa,
JI. T1. ApmameBa. — Mocksa : KnoPyc, 2024. — 331 c. — ISBN 978-5-406-11987-7.
— URL: https://book.ru/book/950237 (mata oOpamenus: 26.09.2023). — Teker :
3JIEKTPOHHBIN.
JlononnurenpHas IuTeparypa
. Andunorenora, WM. B. Xwumusa: y4eOHMK W TIPaKTUKYM IS CPEIHETO
npodeccuonansHoro oopazosanusi / M. B. Andunorenona, A. B. badkos, B. A. [Tonkos.
— 2-e u31., ucrp. u non. — Mocksa: M3narensctBo HOpaiit, 2022. — 291 c.
. Ieronuxuna, H. A. O6mas xumus: yuebnuk ans CIIO / H. A. Uleronuxuna, JI. B.
Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.
. Xumus. 10 xmace. Yrmyonéunsiii yposens : yueOHuk/ B.B. Epemun, H.E. Ky3bpmenko,
B.U. Tepenun, A.A. JIpo3znos, B.B. Jlyaun; nox pen. B.B. Jlynuna. — M.: [Ipocsenienue,
2022. — 446, [2] c.: nn.
. Uepnuxosa, H. 0. Xumus B foctynHoM u3noxeHuu: yuebnoe nocodue ans cmo / H. FO.
UepnukoBa. — 2-¢ m3a., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN
978-5-8114-9500-9. — Texkct: snektpoHHbId // JlaHb: 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/195532 (mata obpamenus: 14.10.2022).
— PexxuMm goctyna: 1y aBTOpH3. MOJIb30BaTeNeH.
. IleBuunpina, JI. B. Xumus: yueOnoe nocodue / JI. B. lleBuunpina, A. . AnapueB. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Tekcr:
SNEKTpOHHBI  //  JlaHb:  2JeKTpoHHO-OMOnMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/118505 (nata obpamenus: 14.10.2022). — Pexum goctyna:
JUISL aBTOPH3. MOJIb30BaTEIIEH.
. bmunos, JI. H. Xumus: yaebnux mans CIIO / JI. H. baunos, U. JI. Ilepdunosa, T. B.
CoxonoBa. — 2-e u3a., crep. — Cankrt-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-
5-8114-7904-7. — Tekct: 31eKTpoHHBIN // JlaHb: 31€KTPOHHO-OMOIMOTEYHAs cHCTEMA.
— URL: https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexum
JoCTyMa: JIIsl aBTOPU3. MOJIb30BaTeNeH.
. T'abpuensa, O. C., JlpicoBa, I'. I'. Xumus: xkHura Uis mpenojaBaTens: y4e0.-MeTOos.
mocobue. — M. Akamemus, 2012. - 332 c.
HNuTepHeT-pecypcesr:

. www.hemi.wallst.ru (O6pa3oBaTenbHbIi CAUT IS IIKOJBHUKOB « XUMHUSI»).

38


http://www.hemi.wallst.ru/

www.alhimikov.net (O6pa3oBaTenbHBINH CAUT /IS IIKOJILHUKOB).

WWW.chem.msu.su (DnekTpoHHast OHOJIMOTEKA [0 XUMHH).

https://sites.google.com/site/himulacom/ (OGpa3zoBarenbHbIN CaNUT: XUMYJIST)

a > w DN

OnekTponHo-6ubanoreunas cucrema (ObC) «YHuBepcuteTckas OMOIMOTEKA OHIIAMHY

www.biblioclub.ru

6. hvsh.ru — Xypnuan «Xumus B mkose».
7. https://postnauka.ru/themes/chemistry — neknum 1o xumuu Ha caiite I[locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nmonymsipHbIil IPOeKT «DJIeMeHThl 00bIIoi Hayku» (pu3uka, XuMus, MaTeMaTHKa,
aCTPOHOMHS, HAayKM O >U3HU, Hayku o 3ewiie). HoBocTM Hayku, KHMIM, Hay4HO-
MOMYJISIPHBIE CTAThH, JIEKLIUH, SHIIUKIIONEINH.

8. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nonyssipHOroO XypHana «llorennuamn». Kypnan uzgaéres ¢ 2005 r., ¢ 2011 r.
— pazaen «XuMus».

9. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HayYyHO-IIOMYJISIPHOTO JKypHaja «XuMmus U xu3iby. JKypHan uznaéres ¢ 1965 r.

10. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpbITast 37EKTPOHHAsE OMOIHOTeKa XUMUdeckoro moprana «Chemnety, conepxut yueOHbIe
1 MH(QOPMALMOHHBIC MaTEepPHalbl JJIsl MIKOJIHHUKOB M yuuTeneid. B Held MOXXHO HailTh
y4eOHUKM 10 O0medl ¥ HEeOpraHW4ecKod XHMMHUHM, OpraHM4YecKod XHMMUH,
MyJIbTUMEANAMATEPHAIIbl, a TAKXKE 3a7ja4 XMMUYECKHUX OJIMMITNAJ C PELICHUsIMH, 3aa4n
BCTYNUTEIbHBIX 3K3aMEHOB 1151 a0UTYpUEHTOB.

11. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

HNudopmannonHsle Matepuanasl 00 oauMnuanax: MockoBcKoi ropojckoii, Beepocceuiickoid,
Menpeneesckor, MexnayHaponHon. IlpuBeaeHsl  3am1auyd  TCOPETUYECKUX U
SKCIIEPUMEHTAJILHBIX TYPOB, OJIPOOHBIE pPELlIeHus], CIUCKU U (poTorpadun nodeauTenei.

12. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema AUCTaHIMOHHOTO OOyuYeHMsl, HalpaBleHHas B MEPBYIO O4yepeab Ha MOJATOTOBKY K
OJIMMIIMAZIAM BCEX YPOBHEH — OT IIKOJBHBIX N0 MexayHaponHoil. CalT COIEpKUT
OTPOMHOE KOJIMYECTBO 33/]a4, CTPYNIIMPOBAHHBIX KAK IO TEMaM, TaK W IO OJIMMIIHAaM.
[To BceM OCHOBHBIM pa3zjielaM XMMUU MPUBEIEH TEOPETUUECKUIM MaTepuan U pa3oOpaHsbl
peLIeHUs TUIIOBBIX 3a/1a4.

13. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HaHoTexHONorusM. OCHOBHas Lelb — pa3BUTHE OOpa3oBaHUS B 00JaCTH

HAHOTEXHOJIOTHUH 1 IMOATOTOBKA K MHTCPHET-0JIMMITUA/IC 110 HAHOTCXHOJIOTUSM.
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14. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHass wHpOpMAIMS O XHMHYECKUX DOJEMEHTaX M WX CBOWCTBax (Ha
AHTJIMHACKOM SI3BIKE).

15. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3bIuHBIN CAUT O CBOMCTBAX XUMHUUYECKUX DJIEMEHTOB.

16. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuit  callT  OHJAiH-0Opa3oBaHUs,  COJNEPKHUT  MHOTO  HMHTEPECHBIX
00pa3oBaTeNbHBIX KYPCOB M BUJCOJIECKIIMN JJIs IIKOJIBHUKOB, CTYJJICHTOB U y4UTelNeH.

17. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBII B MUPE XUMUU MHPOPMALIMOHHBIN
HUHTEPHET-pecypc (CalT MIaTHBIN).

18. http://www.organic-chemistry.org/

HOpTaJ'I 110 OpFaHI/I‘{CCKOﬁ XAMHM Ha aHTJIMHCKOM SI3BIKE.

19. http://www.Xxumuk.ru

CaliT 0 XUMHU: KJIACCHYCCKHE y‘IC6HI/IKI/I, CIIPaBOYHHKHU, OHIUKIONCINHU, IIOHUCK
OpraHNM4YCCKHUX U HCOPIraHUYCCKHX peaKHI/Iﬁ, COCTaBJICHHUC ypaBHeHI/Iﬁ peaKHHﬁ.

20. http://orgchemlab.com/

CaiiT, NoCBALEHHBINA IPAKTUUECKOI paboTe B 1abopaTOpuu.

6. MaTepuanbHo-TexHHYecKas 0a3a, MHGPOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE

o0ecrnieyeHne U MHPOPMAIMOHHBIE CIIPABOYHbIC CHCTEMBI

Jlnist peanu3anuy MPOrpaMMbl TUCIUTUTAHBI TOJDKHBI OBITH TIPETYCMOTPEHBI CIIETYIOIINE
crelManbHble TOMEIIeHUs: Y4eOHbIH KaOWHeT XMMHUM W/MIM Yy4eOHOM XMMHUYEeCKOH
1a00paToOpUH.

Ob6opynoBanue yueOHOro kKabuHeTa (HarjsgHble MOCOOMs): HaOOphl IIAPOCTEPKHEBBIX
MOJIENIell MOJIEKYJ, MOJENH KPUCTAJUIMYECKHX PEIIeTOK, KOJUICKIMH MPOCTHIX M CIOXHBIX
BEIIECTB H/WJIM KOJUIEKIIMHM MOJMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ M MHHEpaJoB, TabiuIa
MeneneeBa, yueOHble GUIbMBI, IU(POBEIE 00pa30BaTENbHBIE PECYPCHI.

TexHunueckue cpeacrBa OOy4YeHMs: KOMIBIOTEp € YCTPOWCTBAMU BOCHPOHU3BEJIECHUS
3ByKa, IPUHTEP, MYJbTHUMEIHUA-IIPOCKTOP C DHKPAHOM, MYJIbTHUMEIMIHAs JOCKa, YyKa3Ka-
MIPE3EHTEp AJIs IPE3CHTALNH.
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