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1.IIACHOPT PABOYEM TPOI' PAMMBI JUCLIUIIJINHBI
OV /1.07 Xumus

1.1. Ob6aacTh NpUMeHEeHHs MPOTrPAMMBbI
PaGouast mporpamma sIBIsIeTCST 4acThIO MPOTPAMMBI TTOJATOTOBKU CIEIHAIMCTOB

cpeadero 3BeHa B coorBeTcTBUM ¢ DPI'OC CIIO mo cnemumansHoctu 15.02.10
«MexaTpoHHKa 1 MOOWIIbHASI pOOOTOTEXHUKA (ITO OTPACISIM)».

PabGouass mnporpamma y4yeOHOM AMCHMIUIMHBI «XUMHsD» pa3paboTaHa B
COOTBETCTBHUU c tpeboBanmsiMmu DPI'OC CIIO mo cnenuansHoctu 15.02.10
«MexaTpoHnka W MoOOWJIbHash poOOTOTEXHUKA (MO OTPaCisiM)», YTBEPKIAEHHOTO
npuka3oM MunucrtepctBa oOpazoBanus U Hayku P® ot 09.12.2016 r., Nel550 (pen.
or 17.12.2020) u npuMepHOIl HporpamMmoil y4eOHON IUCUUILIUHBI «XUMUSD» IS
npodheCCUOHAIBHBIX 00pa3zoBaTeIbHBIX OpraHu3aIui, PEKOMEHIOBAaHHBIX
®denepaibHBIM  TOCYJIAPCTBEHHBIM ~ aBTOHOMHBIM ~ yupexJeHuem «DeaepaibHbIA
WHCTUTYT pa3Butus obOpazoBanus» (PI'AY «DUPO») B kauecTBe NpPUMEPHBIX
MporpamMMbl ISl peaju3allii OCHOBHOM mpodeccHoHaNbHOM 00pa3oBaTelbHON
nporpammbl CITO Ha 6a3ze 0OCHOBHOIO 00111eT0 00pa30BaHUs C MOJYYCHUEM CPEIHETO
obmero oopazoBanus (IIporokon Ne 3 ot 21 utons 2015 r. PerucrpaninoHHBIA HOMED
peuen3un 385 or 23 wurons 2015 1. ®I'AY «DOUPO») (¢ U3MEHEHUSIMH W
nonoyiHeHusiMu ot 25.05.2017 r.).

1.2. Mecto nucuumiuabl B cTpykrype IIINCC3
VYyebHas quCHMIUIMHA OTHOCUTCA K 00Ie00pa30BaTeIbHOM MOATOTOBKE B CTPYKTYpe
MIPOTPaMMBI IOATOTOBKH CIICIIMAIICTOB CPEIHETO 3BEHA.

1.3. Ileau u TpeGOBaHUA K pe3y/IbTATAM OCBOECHUS IUCUMILIMHBI.

N3yueHnne TUCIUILTNHEI HAITPaBIeHO Ha ()OPMHUPOBAHNE OOIIMX KOMIICTCHITHIA:

OK 01. BwiOupath cnocoObl perieHus 3agad npodhecCUOHATBHOM eATeTbHOCTH
MIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. OcymecTBnsaTh TMOWCK, aHaIW3 W HWHTEpHpeTanuio  uHGOpMAIUH,

HEOOXOMMOM I BBHIIOTHEHUS 33434 Npo(eCCHOHATBHON ACSITENbHOCTH;

OK 03. IInanupoBaThb M peaJU30BbIBATb COOCTBEHHOE MNPOPECCUOHATBHOE W
JMYHOCTHOE Pa3BUTHE;

OK 04. PabGoTtath B KOJIJIEKTHBE U KOMaHJE, 3(P(HEKTHBHO B3aUMOICHCTBOBATH C
KOJUIETaMH, PYKOBOACTBOM, KJIMCHTAMU;

OK 07. CopnelicTBOBaTh COXPAaHEHHMIO OKpYXKAIOLIEH Cpelbl, pecypcocOEpeKeHHUIO,
3¢ (}HEeKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX;

OK 09. Hcnonw3oBaTh HWH(POPMAIMOHHBIE TEXHOJOTHHM B NPOodEeCCHOHATBLHOMN
JeSITeIbHOCTH.

OcBoeHue cojepkaHusi y4yeOHOM  JUCHMIUIMHBI — «XUMHUsS»  obOecreunBacT
JTOCTHKEHNE 00YYaIOIUMUCS CISAYIONUX pe3yabTaToB:



JIMYHOCTHBIX:
— YyBCTBO TOPJAOCTHM W YBAXEHHUS K MCTOPUHU M JOCTHIKEHUSIM OTEUYECTBEHHOU
XUMHUYECKON HAyKH; XUMUUECKH I'PAMOTHOE MOBEJICHUE B TTPOPECCHOHATBHON
JESATETPHOCTH U B OBITY TIPH OOpaIieHuH ¢ XUMUYCCKUMH BEIECTBAMHY, MaTepHATIaAMH
U TIPOIIECCaAMHU;

— TOTOBHOCTh K TPOJOJDKCHHIO 00pa30BaHUS W TOBBIINICHUS KBaIU(UKAIIUU B
n30paHHON TPOGECCUOHATIBHOW JEATEIbBHOCTH U OOBEKTHMBHOE OCO3HAHUE POJIU
XUMHYCCKUX KOMIICTCHITUI B 3TOM;

— yMEHHE UCIOIb30BaTh JIOCTHIXKEHMS] COBPEMEHHOM XHMHUYECKONW HAyKu H
XUMHYCCKUX TEXHOJIOTHH IS TTOBBIIICHHS COOCTBEHHOTO

WHTEJUICKTYaJIbHOTO PA3BUTHS B BRIOPaHHOMW MPOQECCHOHATBHON AEITETLHOCTH;
MeTanpeaMeTHbIX:

— HCIOJIb30BAHME PA3JIUYHBIX BHUJIOB MO3HABATEJIBHON ACATEIBHOCTH W OCHOBHBIX
MHTEIJIEKTYaJIbHBIX Olepanuii (MOCTAaHOBKU 3ajadyd, (OpMyIHpOBaHUS THIIOTE3,
aHajgM3a W CHUHTE3a, CpPaBHEHUS, OOOOIIECHMS, CHCTEeMaTU3allud, BBISBICHUS
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH, TOMCKA aHAJIOTOB, (POPMYITMPOBaHUS BHIBOJIOB) JJIsI
pellieHusT TMOCTABJIICHHOW 3a7ayd, MPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHUSA
(HaOyrofieHrs, HAYYHOT'O OKCIIEPUMEHTA) JUIA M3YYCHHUS Pa3IMYHBIX CTOPOH
XUMHUYECKUX O0OBEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJKMBATHCS B IIpodeccroHaabHOM chepe;

— UCIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB IS TTOTYYEHUS] XUMHUYECKOW MH(MOpMAaIINH,

YMEHHE OIICHUTHh €€ JOCTOBEPHOCTh [UISI JOCTIIKEHHUS XOPOIIUX pe3ylbTaTOB B
npodeccuoHabHOM cdepe;

npeIMeTHbIX:
— chOpPMUPOBAHHOCTh MPEJCTABICHUNA O MECTe XMMHHW B COBPEMCHHOM Hay4HOMU
KapTUHE MHUpa; T[OHMMAaHUE POJU XUMHM B (DOPMUpPOBAHMM Kpyrozopa u
(GYHKIIMOHATBLHOW TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsS] MPAKTUUECKUX 3a/1a4;

— BJIQJICHUE OCHOBOIOJIATAIOIIMMU XUMHUYECKUMH MOHSATUAMU, TEOPUSIMHU, 3aKOHAMHU
U 3aKOHOMEPHOCTSMH; YBEPEHHOE I0Jh30BAaHUE XUMHUUYECKOW TEPMUHOJIOTHEH W
CHUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMU METOJAaMU HAyYHOTO MO3HAHUS, UCTIOIb3YEMbIMU B XHUMUMU:
HaOIIOICHUEM, ONHUCAHUEM, W3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHUE 00palaThiBaTh,
OOBSCHSATH PE3yJbTAThl MPOBEACHHBIX OMBITOB M JENAaTh BHIBOJBI; TOTOBHOCTH H
CIIOCOOHOCTH MPUMEHSTHh METOIbI IO3HAHMSI IPU PEIICHUH MPAKTUYECKUX 3a1a4;

— c(hOpPMHUPOBAHHOCTh, YMEHHUS JaBaTh KOJMYECTBEHHBIC OIEHKH U TIPOU3BOIUTH
pacyeTsl 0 XUMHUYECKUM (POPMYJIaM B YPaBHEHUSM;

— BJIAJICHUE TPABWJIAMU TEXHUKH OE30MACHOCTU IMPHU HCIOJIH30BAHUN XUMUUYECKHUX
BEILIECTB;

—  chOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMK  TI0  OTHOUIIEHUIO K
XUMHUYECKON nHpopmaruu, MOoJTy4aeMoun u3 pa3HbIX HMCTOYHHUKOB.



B pe3ynbTaTe OCBOCHHS TUCIUIUIMHBI 00YYarOIIUNACS JOHKEH 3HATh:
BaXHEHUIIINE XUMUYECKHE TIOHATHUS: BEIIECTBO, XUMUYECKHI JJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIHHBIC aTOMHAas W MOJICKYJIApHAs MacChl, MOH, aJUIOTPOIUS,
M30TOIbI, XUMHUYECKasi CBS3b, 3JICKTPOOTPUIATEIILHOCTh, BAJICHTHOCTH, CTCIICHb
OKHUCJICHUS, MOJIb, MOJISIpPHAs Macca, MOJAPHBIM 00BEM Ta3000pa3HBIX BEIICCTB,
BEIIIECTBA MOJICKYJIIPHOTO W HEMOJICKYJIIPHOTO CTPOEHUS, PACTBOPHI, SJICKTPOJIUT
HEAJICKTPOJIUT, DJCKTPOIUTHYCCKAS TUCCOIHMAIINS, OKHCINUTEIh W BOCCTAaHOBUTEID,
OKHCJICHHUE M BOCCTAHOBJICHWE, TETUIOBON 3(P(EKT peakiuu, CKOPOCTh XUMHUCCKOU
peakIuu, KaTaims, XUMUYECKOE  paBHOBECHE, YTIIEPOTHBIN CKeJIeT,
(GyHKIMOHATBHAATPYIITIA, ©30MEPHS, TOMOJIOTHS;
OCHOBHBIC 3aKOHBl XHMHH: COXPAaHEHHUS MAacChl BEIIECTB, IOCTOSTHCTBA COCTaBa
BemecTs, [lepnonnueckuii 3akon JI.M1. Mennaeneena;
OCHOBHBIC TEOPUH XHUMHUHU; XUMUYECKON CBSI3U, DJEKTPOJMTUYECKON THUCCOIUAINH,
CTPOCHHUS OPTaHWYECKUX U HEOPTAHNYECKUX COCTMHEHUN;
BOKHCUIITHE BEIICCTBA U MAaTEPHAIBI: BAKHEHTITE METAJIJIBI M CIIIaBhI; CepHas,
COJISIHAsI, a30THAs M YKCYCHasi KUCIOTHI; OJAropoJIHbIE Tasbl, BOJOPO, KHUCIOPO],
raJIOreHbl, MIEJOYHbIE METaJUIbl; OCHOBHBIC, KUCIOTHBICE U aM(OTEpPHBIC OKCHIBI U
TUAPOKCHUIBI, TIEJIOYH, YIJIEKUCIIBIA U YTapHBI ra3bl, CEpHUCTHINA T'a3, aMMHAaK, BOJIA,
MPUPOJHBIA Ta3, METaH, 3TaH, JTHIEH, AlETWICH, XJOpHUJ HaTpus, KapOoHAT H
rUApOKapOOHAT HATpHs, KapOoHaT U docdaT Kaablys, OEH30J1, METAHOJ U 3TAHOII,

CJIOXHBIE d(DUPBI, KUPBI, MbLIIa, MOHOCAXapu Ikl (IJIFOK03a), AUcaxapuibl (caxaposa),
nojucaxapuabl (Kpaxmall U 1eJUII0103a), aHWIWH, aMUHOKUCIIOTRI, OSITKH,
HMCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAy4YKH, IJIACTMACCHI.

B pesynbpTare ocBO€HUSI JUCHUIUIMHBI O0YYarOIIUHCS JOJDKEH YMETh:
Ha3bIBaTh. W3YUYCHHBIE BEIIECTBA MO TPUBUAIBHOW WM MEKIYHAPOIHOU
HOMEHKJIATYpE; OMNPEAEIATh: BAJCHTHOCTh M CTEIEHb OKHUCJIEHHUS XHUMHUYECKUX
3JIEMEHTOB, THII
XMMHYECKOM CBSI3M B COEAMHEHUAX, 3apsA]l HMOHA, XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX © OPraHUYECKHUX COCAUHECHWH, OKHUCIHUTENb W
BOCCTaHOBUTENb, TPUHAJICKHOCTh BEIIECTB K Pa3HBIM KJIacCaM HEOPTAHWYECKUX U
OpraHNYEeCKUX
COCIMHECHM;
XapaKTEPU30BaTh: AJIEMEHTHI MAJIbIX MEPUOAOB IO UX MOJ0XKEHUIO B [Ieproandeckoit
cucteme .M. MenzaeneeBa; oOmme XMMAYECKHE CBOMCTBA METAaJJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHMYECKHX COCAWHEHHM; CTPOCHHE U
XMMHUYECKUE CBOMCTBA M3YYECHHBIX HEOPraHMYECKUX M OPraHUYECKUX COCIUHEHUU;
OOBSCHSTH: 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHUS, MPHUPOIY
XUMHYECKOM CBSI3U (MOHHOM KOBAJIEHTHOM, METAJIIINYECKON U BOJIOPOIHON),
3aBUCHUMOCTh CKOPOCTH XUMHYECKOM PEAKIMU U TIOJIOKECHUE XHUMHYECKOTO
PaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;



BBIMIOJHATh ~ XMMHUYECKHM  HAKCHEPUMEHT: MO  PACHO3HABAHUIO  Ba)KHEWIIIHMX
HEOPraHMYECKNUX U OPTaHUYECKUX COCTUHEHUM;

IPOBOJUTE: CAMOCTOSATENbHBIN MOUCK XUMUYECKONH MH(GOPMAIIMKU C UCIIOIb30BaHUEM
Pa3UYHBIX HCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX M3JaHUM, KOMIIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB HMHTepHeTa); HCIOJB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHUU IS
00paboTKM U TIepelayil XUMUYECKON MHGOPMAILIMK U €€ TPEICTABICHUS B PAa3IMYHBIX
dhopmax;

CBA3BIBaTh: M3YyUYEHHBIH MarTepuand co CBOEH MPOPECCHOHAIBHON NESITebHOCTHIO;
peniaTh: pacyeTHbIC 3a7a4u 110 XUMHUYECKUM (HOopMysiaM U YPaBHEHUSIM;
UCIIOJIb30BaTh MPHUOOPETEHHBIE 3HAHUS U YMEHHS B NMPAKTUYECKOW AESITEIBHOCTU U
NOBCEIHEBHOM KU3HH:

JUIsl OOBSCHEHHMS] XUMUYECKUX SIBJICHHUM, MPOUCXOASIIUX B MPUPOJE, OBITY M Ha
ITPOU3BOJICTBE;

ONPENIEIICHUS] BO3MOXHOCTH MPOTEKAHUS XMMHUYECKUX IMPEBPAIICHUI B PAa3IUYHBIX
YCIIOBUSIX U OLIEHKH MX MOCJIEACTBUI;

JKOJIOTMYECKU TPAMOTHOIO ITIOBEICHUS B OKPYXKAIOIIEH CpeLe;

OLICHKM BIIMSHMS XHMHYECKOTO 3arpsA3HEHUS OKpYKAlOUIEd Ccpeapl Ha
OpraHM3M YEJIOBEKA U IPYTHUE )KUBBIE OPTAHU3MBI;

Oe3omacHOro oOpallleHuss C TOPIOYUMH M TOKCHUYHBIMU BEIIECTBAMU U
nabopaTopHbIM 000PYIOBaHUEM;

MIPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHIICHTPAIIMK B OBITY U HAa TIPOU3BO/ICTBE;
KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHYECKOW MHGOPMAIMU, MOCTYIAOIEH 13
Pa3HBIX UCTOYHUKOB.

1.4. Kosim4yecTBO 4acOB HA 0CBOEHHE MPOTPAMMbI M CHHUIIJIHHBI
MakcumanbHON yueOHOM Harpy3Ku oOydaromierocst — /8 .



2. CTPYKTYPA U COJAEPXKAHUE YUEFHOM JUCHUNJIAHBI

2.1. O0bem y4eOHOI TMCHUIJIMHBI U BUABI Y4eOHOI padoThI

Bua yueOHo# padboThI Obnem
4acoB

O0bem o0pa3oBaTe/IbHOM IPOrPaMMBbI 78

B TOM YHCJIC:

TEOPETUYECKOE OOYUCHHE 38

MPAKTHYECKUE 3aHATHS 20

1abopaTOPHBIE 3aHATUS 20

caMoCTosATeNbHas paboTa 0

KOHCYJIbTall1 0

MIPOMEXKYTOUYHAs aTTecTanus B GopMe KOMIUIEKCHOTO
nuddepeHITMPOBaHHOTO 3aUeTa M0 JUCIUIUIMHAM " XUMHUS
"Buosnorusa/Dkonorus”




2.2. TemaTu4eckuii MJIaH U coJep:KaHue YUeOHOH TUCHUILTUHBI « XUMUSD»

HaunmeHnoBanue Coaep:xxanue y4eOHOro MaTepuaJia, jadoparopusie padoreiu | O0bém Koawbi Y4ebdHo-
pa31eioB U TEM INPAKTHICCKHUE 3aHATHHA, CAMOCTOATEC/IbHAA paﬁoTa B KOMIIETEH- |MeToaudYeckKoe
o0yJamuxcs, KypcoBasi padora (IIpoeKT) gyacax i, obecmeyeHme
(popmupoBan
U0
KOTOPBIX
CIocoocTByeT
3JIEMEHT
NMPOrpamMMbl
1 2 3 4 5
BBenenue Conep:xanue yueOHOro MmaTepuasa OK 01, OK 02,
HayuHbie MeTO/1bI TO3HAHMS BELIECTB U XUMUUYECKUX sIBJICHUN. Posb 2 OK 03, OK 04, 2
AKCTIIEPUMEHTA U TEOPUU B XUMUU. MOJIETUPOBAHNE XUMUUECKUX OK 07. OK 09
mpoiieccoB. 3HaUeHHEe XUMHUU TIpu ocBoenuu rpodeccuit CIIO u ’
cneruanbHoctel CITO TexHnueckoro npoduss
poheCCHOHAIBHOTO0 00pa30BaHUsI.
Paznean 1.
Odwmasn u 4 |OKO01,0K02,
HEOPraHNYeCcKas OK 03, OK 04,
XUMHSA OK 07, OK 09
Tema 1.1. Conepskanue y4eOHOT0 MaTepuajia
OcHoBHbIe nousiTusi | OCHOBHBIE NOHATHUA XuMuM. BemectBo. Atom. Moliekyna.
U 32KOHBI XuMu4eCcKnuu aneMeHT. Asutotponus. [IpocThie U CIIOKHBIE 4 2

BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHEIN COCTAB
BEIIECTB. XUMHUUECKHE 3HAKU U (opMyJibl. OTHOCUTEIbHBIE
aTOMHasi U MOJIEKyJisipHast Mmacchl. KonnmyecTBo BeliecTna.




OcHoBHbBIE 3aKOHBI XUMHUH. CTEXMOMETPUSL. 3aKOH COXPaHEHUS
MacChl BEIIECTB. 3aKOH MMOCTOSIHCTBA COCTAaBa BEIIECTB
MOJIEKYJIIPHOM CTPYKTYpbI. 3aKOH ABOTAJPO U CJIEJICTBUS

u3 Hero. PacueTHble 3a/1a4u Ha HAX0XKAECHUE OTHOCUTEIIbHOM
MOJIEKYJIIPHOM Macchl, ONpe/IeJIeHUEe MaCCOBOM JT0JIU
XUMHUUYECKHUX 3JIEMEHTOB B CJIIOKHOM BEILIECTBE.

Tema 1.2
Iepuoanueckuia
3aKOH U
IHepuoanueckas
cucTeMa XUMHYeCKUX
jaemenToB /1. U.
MenaeseeBa u
CTPOEHHEe aTOMAa

Coaep:xxanue y4eOHOro MmaTepuaJia
Otkpeitre /. . Menneneesbim Ileproanyeckoro 3akoHa.

[lepuonuueckuii 3axon B popmynuposke [1. I.Menneneena.
[Tepuonnueckas TabaMIIa XUMHYECKUX YJIEMEHTOB — Tpadudeckoe
OTOOpaKEHUE EPUOUIECKOTO 3aKkoHa. CTPYKTYypa MepuoanIecKom
TaOJIMIIBL: TIEPUOJIBI (MaJIble ¥ OOJIbINKE), TPYMIBI (TJIaBHAS U

moooyHas).
ATOM — cioHas yactua. Aapo (IpoTOHBI U HEUTPOHBI) U

aNeKTpoHHas o6omouka. M3otomnbl. CTpoeHue 31eKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB MaJIbIX NEPHOI0B. OCOOEHHOCTH
CTPOEHUS IJIEKTPOHHBIX 000JIOUEK AaTOMOB JIEMEHTOB OOJIBIIINX
nepuoAoB (MepexoAHbIX 71eMeHTOB). [ToHsiTHE 006 opOUTaNISIX. S-, -
u d-opOutanu. IIeKTpOHHbIE KOH(DUTYpPAIIUA ATOMOB XUMHUECKHX
anemenToB. CoBpemeHHas popmynupoBka [lepuoaudeckoro
3akoHa. 3HayeHue [lepnoanyeckoro 3akoHa u I[lepuonnueckoit
CHUCTEMBI XUMHUUYECKUX dneMeHTOB 1. 1. Menneneesa st pas-
BUTHS HAYKH W TIOHUMAHUS XUMHUYECKON KapTUHBI MHPA.

JlaGopaTopHoe 3aHsiTHE
Mopenupopanue nmocrpoeHus [lepuoauaeckoii TabIUIIBI

XUMHUYCECKUX IIJICMCHTOB.

Tema 1.3.

Conepsxkanue y4eOHOT0 MaTepuajia




CrtpoeHnue BemecTBa

HNonnasi xumuveckas cBsi3b. KaTnonsl, mx o0pa3zoBaHue U3 aToOMOB
B pE3yJbTATE MPOLECCA OKUCIEHUS. AHUOHBI, UX 00pa30BaHUE U3
aTOMOB B PE3yJIbTATE MPOLECCAa BOCCTAaHOBIECHUS. IOHHAs CBS3b Kak
CBSI3b MEXK]ly KATHOHAMH U aHUOHAMM 32 CUET DJIEKTPOCTATUUECKOTO
npuTsHKeHus. Kimaccudukarys MOHOB: 10 COCTaBY, 3HAKY 3apsijia,
HAJIMYUIO TUJIPATHOM 000710ukH. MIOHHBIE KpUCTATUIMUECKUE PEIIETKH
CBoiicTBa BENIECTB C HOHHBIM TUIIOM KPUCTAJLTMYECKON PEHIETKH.

KoBaJjieHTHast XuMH4YecKas cBA3b. MexaHU3M 00pa30BaHus
KOBAJICHTHOH CBsI3U (OOMEHHBIN U IOHOPHO-AKIIETITOPHBII).
DIIEKTPOOTPULATENBHOCTh. KOoBaneHTHbIE OMISIpHAS

U HETOJIsIpHas CBsi3U. KpaTHOCTh KOBAJIEHTHOM CBSI3H.
MonekyaspHbIE U aTOMHBIE KPUCTAIMYECKUE pereTku. CBOMCTBa
BEILIECTB C MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAIUINYECKUMU
pELIETKAMM.

MeTasindeckas cBsi3b. MeTajuinueckas KpUCTalNIMYCCKas PCUICTKA
1 METaJJIndecKass XuMHuyeckasi CBsi3b. OU3NUCECKHE CBOMCTBA
MCTaJIJIOB.

ArperaTHble COCTOSTHMSI BellleCTB M BOJIOPOAHAaA CBs3b. TBepoe,
KUJIKOE U Ta3000pa3Hoe cocTosiHMs BemiecTB. Ilepexon BemecTsa u3
OJIHOTO arperaTHOro COCTOSIHUS B APYTOE.

BonopoaHast cBsi3b.

Yucrble BemecTBa U cMecH. [IoHATHE 0 CMecH BEIIECTB.
["'omorenHbie U reTeporeHHbie cMecu. CocTaB cMeceii: 00beMHas U
MaccoBas J10JId KOMIIOHEHTOB CMECH, MacCoBasl J0JIs

[IPUMECEM.

/Iucnepcublie cucrembl. [IoHATHE O TUCIIEPCHON CUCTEME.
JlucrniepcHast gaza u qucnepcuonHas cpena. Knaccudukanms
NUCTIEPCHBIX CUCTEM. [IOHATHE O KOJTIOMAHBIX CUCTEMAX.




JlabGopaTopHoe 3aHsITHE
[IpuroroBienue cycrneH3nu kapooHara Kanblius B Boje. [lomyuenue
AMYJIBCUU MOTOPHOTO MacJa.

O3HaKOMJIEHHE CO CBOMCTBAMH IUCIIEPCHBIX CUCTEM.

Tema 1.4.
Boaa. PacTBophbl.
DJIEKTPOJIMTHYECKASA
AMCCOIUALIMSI.

Coaep:xxanue y4eOHOro MmaTepuaJia

Boxaa. PactBopsl. PacTBopenue. Bona kak pacTBOpUTEND.
PactBopuMOCTh BemecTB. HacpllieHHbIE, HEHACBIIICHHBIE,
[IEPECHIILEHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH
ra3oB, KHUJIKOCTEH U TBEPbIX BEUIECTB OT PA3IUYHBIX (PAKTOPOB.
MaccoBast 0JI1 paCTBOPEHHOI'O BEILIECTBA.

DVIEKTPOJIUTHYCCKAA TUCCOUALUA. DIECKTPOIUTHI U
HEAJIEKTPOJIUTHL. DJIEKTPOJUTHYECKAs AUcconranns. MexaHu3Mbl
DIIEKTPOJIMTUYECKON JUCCOLMALIMY IS BEIIECTB ¢ Pa3IMYHbIMU
TAIIAMU XUMUYECKOU CBA3M. | MapaTupoBaHHbIE U
HETUAPATUPOBAHHBIE HOHBL. CTENEHb dJIEKTPOIUTUYECKON
nucconuanuu. CUIbHBIE U Cl1a0ble JIEKTPOIUThI. OCHOBHBIE
[10JIO’KEHMS TEOPUU DIIEKTPOJIUTUYECKON aucconnanuu. Kuciorsl,
OCHOBAHUS U COJIM KaK JJIEKTPOJIMUTHI.

IIpakTHyeckoe 3aHATHE
[IpuroroBneHue pacTBopa 3aJaHHON KOHIIEHTPALIMH.




Tema 1.5.
Knaccupuranus
HEOPraHU4eCKHUX
COeUHEHUN M uX

CBOJICTBa

Conep:xanue yueOHOro MmaTepuasa
KucJiotbl 1 ux cBoiicTBa. KHCIIOTHI KaK 3JIEKTPOIUTHL, UX
KJ1accuUKaIys Mo pa3InyHbIM IpU3HAKaM. XUMHUUYECKHE CBOWCTBA
KHCJIOT B CBETE TEOPHUH IIEKTPOJIUTHIECKON AUCCOIUALIAH.
Oco0eHHOCTH B3aUMO/ICUCTBUSI KOHLIEHTPUPOBAHHON CEPHOM U
a30THOM KUCIOT ¢ MeTasuiaMu. OCHOBHBIE CITOCOOBI MOJYYEHHUS
KHUCJIOTBI.
OcHoBaHus U uX cBOicTBAa. OCHOBaHUS KAaK AJIEKTPOJIUTHI, UX
KJ1accuUKaIUs 110 pa3IUYHBIM NMpU3HaAKaM. XUMUYECKUE CBONCTBA
OCHOBAHUU B CBETE TEOPHUU IIEKTPOJUTUYECKON JUCCOLHAINH.
PazsoxxeHue HepacTBOPUMBIX B BOJI€ OCHOBaHUM. OCHOBHBIE CITOCOOBI
MOJIYYEHHUS] OCHOBAHUM.
Coun n ux coiicrBa. Conu Kak 35eKTpoauThl. Conu cpenHue,
KHCJIbIE U OCHOBHBIE.
XUMHUYECKHUE CBOMCTBA COJIEU B CBETE TEOPUU DJIEKTPOIUTUIECKOU
nucconuanu. CriocoOsl nmoaydeHus coneul. 'maponus coei.
Oxcuapl 1 ux cpoiicTBa. ConeobOpasyroIue 1 HecoJIeo0pa3yrolne
okcuibl. OCHOBHBIE, aM(OTEPHBIE M KUCTIOTHBIE OKCHUJIBI.
3aBUCUMOCTh XapaKTepa OKCUJIa OT CTEIIEHU OKUCIICHUS
00pa3yroIiero ero Metajia. XuMUUE€CKHUEe CBOMCTBA OKCHUIOB.
[lomydeHue OKCHUIOB.

JlaGopaTopHoe 3aHsiTHE
HcnpiTanne pacTBOPOB KUCIIOT HHAMKaTOpamMu. Bzanmoercreue

METAaJIJIOB C KMCJIOTAMHU.

B3anmogeiicTBiE KUCIIOT C OKCHUAAaMU METAJUI0OB. B3anMoienicteue
KHCJIOT C OCHOBAHUSIMHU.

BzaumopencTBre KUCIOT ¢ cojiAMu. McmibITaHME pacTBOPOB
1IEJI0YEeN HHAUKATOpaMu. B3anumMoaerCcTBUE IETIOYEN C COTISIMM.
B3aumopericTBue conen apyr ¢ ApyroM. [ maposms cosei
Pa3IMYHOTO THIIA.




Tema 1.6. Conep:xanue yueOHOro MmaTepuasa
XUMHYeCKHe Knaccupukanus XuMuyecKux peakuuii. Peakuum coenuHeHus,
pa3NoKEeHMsI, 3aMeleHus, oOMeHa. Katanutuueckue peaxkiuu.
ObpaTtumbie 1 HEOOPATUMBbIE PEAKIIHUH.
['OMOreHHbIE ¥ TETEPOTCHHBIE PEAKIINHU. DK30TEPMHUUECKUE U
PHIOTEPMUYECKHUE PEAKIINH.
TennoBoit 3 heKT XuMHUIECKUX peakiuil. TepMoXuMHuIecKue
YpaBHEHUS.
OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHBIC peaknun. CTerneHb
okucieHus. OKUCIUTENb U BOCCTAHOBIIEHNE. BoccTaHOBUTEND 1
OKHUCJeHHE. MeTo 37IeKTpOHHOro OanaHca AJig COCTaBICHUS
YPaBHEHUHN OKHCIIMTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIIUN.
CxopocTh XMMHYeCKHX peakuuii. [IonsaTHe 0 ckopocTH
XUMHAYECKUX PEaKIUi. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIUI
OT Pa3UYHBIX (PAaKTOPOB: MPUPOJIBI PEATUPYIOIIUX
BEILIECTB, NX KOHLIEHTPALIMH, TEMIIEPATYPHI, TIOBEPXHOCTH
CONIPUKOCHOBEHUS U UCIIOJIb30BaHUs KaTaIU3aTOPOB.
Oo0paTumocTb XMMHYECKUX peakuunii. O0OpaTnuMble 1 HEOOpAaTUMBbIE
peakinyi. XMMHYECKOE PAaBHOBECUE U CIIOCOOBI €T0 CMEILICHHUS.

peakuuu

JlaGopaTopHoe 3aHsiTHE
Peakuus 3aMelieHnst MeH KeJIe30M B paCTBOPE MEIHOTO KyIopoca.

Peakuuu, unyniue ¢ oOpa3oBaHUEM OCaJiKa, ra3a UiIu BObI.
3aBUCUMOCTh CKOPOCTH B3aUMOJAECHCTBUS COJSTHOU KUCIIOTHI C
METaJUIaMU OT UX MPUPOABI. 3aBUCUMOCTb CKOPOCTH
B3aUMOJICMCTBYS LIUHKA C COJITHOM KUCIIOTOM OT €€ KOHLEHTPAIUH.

3aBUCHMOCTB CKOpOCTH B3auMoeicTBus okcuaa meau (1) ¢
CEpPHOM KUCIIOTOM OT TEMIIEPATYPHIL.




Tema 1.7.
MeTa/Libl M
HEMETAJLIbI

Conep:xanue yueOHOro MmaTepuaJjia

MeTtasuibl. OcOOEHHOCTH CTPOCHHSI ATOMOB U KPUCTAJLIIOB.
duznueckue cBoiicTBa MeTauioB. Kimaccudukaiiyss MeTamioB mo
PA3IMYHBIM MPU3HAKAM. XUMUYECKHUE CBOMCTBA METAJIJIOB.

OO61He crocoOb! MoTyueHus MeTallioB. [loHsATHE 0 MeTaLTyprumu.
[TupomeTammyprus, THAPOMETAILTYPTHS U DJIEKTPOMETAIITYPTHUSL.
CruiaBbl UEpHBIE U 1IBETHBIE.

HemeTtanabl. OcobeHHOCTH cTpoeHus aToMoB. HemeTtamibsl —
[POCTHIEC BENIECTBA. 3aBUCUMOCTh CBOWMCTB TaJIOT€HOB OT UX
[MOJIOKEHUS B IEPUOINYECKON cucteme. OKUCIUTEIIbHBIE

1 BOCCTAHOBHUTEIBLHBIC CBOMCTBA HEMETAJUIOB B 3aBUCHMOCTH OT MX
MOJIOKEHUS B PSAY JIEKTPOOTPULIATEILHOCTH.

DNEKTPOXUMHUUECKUH Psijl HAPsHKEHU MeTauioB. MeTalioTepMus.

IIpakTHyeckoe 3aHATHE
[Tonyuenue, coOupanue u pacro3HaBaHue ra3oB. Peiienue

OKCIICPUMCHTAJIbHBIX 3a/1a4.

Pa3nen 2.
Opranuyveckas
XUMUs
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Tema 2.1. Coaep:xxanue y4eOHOro MaTepuasa
Ocnosuble nousitust | Ilpeamer opranuveckoit xuMun. IIpupoHbIe, HICKYCCTBEHHBIC U

OpraHu4ecKoi CUHTETHYECKHE OpraHnveckue Bemectsa. CpaBHEHHE
XHMUH K TCOpHS OpPraHUYECKHUX BEIIECTB C HEOPTaHUYECKUMH.
CTpOCHUA BasieHTHOCTh. XMMUUECKOE CTPOEHUE KaK IOPATOK COETUHEHHS
OPraHHYecKHX

. aTOMOB B MOJIEKYJIbI IO BaJIEHTHOCTH.
COeIMHECHUH -
Teopusi crpoeHnsi OPraHMYecKMX COeINHEHU M

A. M. BytiepoBa. OCHOBHBIE MOJIOKEHUS TEOPUN XUMHYECKOTO
ctpoenus. U3omepus u uzoMepsl. XumMuueckue GopMyIibl U
MO/IEITA MOJIEKYJI B OPraHUYECKON XUMUMU.

Kanaccudukanus opranndeckux BemecTn. Knaccudukarus
BEIIECTB MO CTPOCHUIO YTIIEPOJHOrO CKEJIETa U HATUYHIO
GbyHKIHOHATBHBIX Tpymi. ['oMonoru u romonorusi. Hauana
HoMeHknatypsl IUPAC.

Knaccupukauus peakumnii B OpraHn4ecko xumun. Peakinu
NpucoeAUHEHUs! (TUIPUPOBAHUS, TAJIOTEHUPOBAHMUS,
TUAPOrajIoreHUPOBAHMS, THApaTalnn). Peakiiuu oTiiernyieHus
(merupupoBaHusl, JETUIPOTATOTCHUPOBAHUS, JETUAPATALINN ).
Peakunu 3amenenus. Peakuuu nzomepusanum.

JlaGopaTopHoe 3aHsiTHE
N3rorosieHne MoAenen MOJIEKYJI OPTaHUYECKUX BEILIECTB.




Tema 2.2.
Yraesopopoasl U X
NPUPOIHBIE
HCTOYHUKH

Conep:xanue yueOHOro MmaTepuasia

AJIKaHBbI. AJIKaHbl: TOMOJIOTUYECKHUN PSiL, U3OMEPHS U
HOMEHKJIaTypa alKaHOB. XUMHYECKHE CBOWCTBA aJIKaHOB (METaHa,
3TaHa): TOPEHHE, 3aMELICHUE, Pa3I0KEHHE, JETUIPUPOBAHHUE.
[IpuMeHeHne anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. DTUJIEH, €T0 MOJIyYeHUE (IeTUIPUPOBAHUEM ITAHA,
JenoauMepu3annen noaudTuieHa). ['omonornueckut pan,
MU30MepHsl, HOMEHKJIATypa aJIKEHOB. XMMUYECKHE CBOMCTBA
ATUJICHA: TOPEHUE, KAYECTBEHHBIE peakiuu (0OeCIBEUNBAHUE
OpOMHOI1 BOJIbI M pacTBOpa IEPMaHIaHATA Kajusl), TUApaTalus,
nosimMmepusanus. [[puMeHenre 3TuiaeHa Ha OCHOBE CBOMCTB.

J{uennbl 1 kayuyku. [loHgTHE O TUEHAX KaK YyIIIEBOJOPOAaXx C
JBYMSI ABOMHBIMU CBSI3sIMUA. CONPSIAKECHHBIE TUEHBI. XUMHUYECKUE
cBoiicTBa OyTaaueHa-1,3 u u3ornpeHa: ooeciBeunBaHue OPOMHOM
BOJIbI U TIOJIUMEpHU3AIns B Kayuyku. HatypanbHblii u
CUHTETUYECKHUE KayuyKu. Pe3una.

AJNKUHBI. ATleTWICH. XUMUYECKHE CBOMCTBA alleTUJICHA: TOPEHHUE,
o0eclBeUBaHHE OpoMHOI BOJIb, IIPUCOETUHEHU
XJOpOBOAOpOJAa W TuApartauus. [IlpuMeHeHwe aleTuiIeHa Ha
OCHOBE CBOMCTB.

MexxkiaccoBast U30MepHs C aIKaIUCHAMMU.

Apenbl. ben3on. Xumuueckue cBoiMCTBa OEH30I1a: TOPEHUE,
peakiuy 3amenieHus (raJoreHupoBaHue, HUTPOBAHUE).
[Ipumenenue OeH30J1a Ha OCHOBECBOMCTB.

IIpupoaHbie HCTOYHUKH YIJI€BOAOPOAOB. [ [pupoaHbIi ra3:
COCTaB, IPUMEHEHNE B KAUECTBE TOILINBA.

Hedth. CoctaB u nepepaborka Hedtu. [leperonka nedru.
HedrenpoaykTsi.




JlabopaTopHoe 3aHsITHE
O3HaKOMIIEHHE C KOJIJIEKIIMEeH 00pa3ioB He()TH U MPOTYKTOB €€

nepepaboTku. O3HaAKOMIIEHHE C KOJUICKIIMEH KayqyKOB U
oOpa3laMu U31eui U3 pe3UHBI.

Tema 2.3.
Kuciaopoacoaep:xaiy
He OpraHnyecKue
coeTUHEHHS

Conepsxkanue y4eOHOT0 MaTepuasia

Couprsl. [Tonydyenue stanona 6poKEHUEM TITIOKO3bI U
rugpartanuen dTuiaeHa. [ mapoKkcunpHas rpymnmna Kak
dbynkimonanpHas. [ToHsTHE O MpeIeTbHBIX OJHOATOMHBIX

CIUpTax.

XUMHYECKHE CBOMCTBA 3TAHOJIA: B3aUMOJICHCTBUE C HATPUEM,
o0Opa30oBaHUE MPOCTHIX U CIOXKHBIX 3(PUPOB, OKUCIICHHE B
anpaerul. [ [pumeneHnne 3TaHona Ha OCHOBE CBOMCTB.

AJIKOTONHU3M, €ro MOCIEACTBHS Il OPTaHU3Ma YEJIOBEKA U
IpEeAYNpPEXKICHUE.

['unepuH kak npeAacTaBUTEIb MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakiys Ha MHOTOATOMHbBIE CITUPTHI.
[IpumeHenue rimnepruHa.

DenoJ1. Puznyeckre U XMMUYECKUe CBOMCTBa (PeHou1a.
B3auMHoe BiMsiHUE aTOMOB B MOJIEKyJe eHoIa:
B3aUMOJECHUCTBUE C TUAPOKCHUIOM HATPUS U @30THOU KUCIIOTOM.
[Ipumenenue ¢peHona Ha OCHOBE CBOMCTB.

Aabaeruasbl. [lorstue 06 anpaerunax. AapJAeruaHas rpymnmna
KaK (yHKUIHUOHAIbHAS.

@opMaNbAETHU]I M €TO CBOMCTBA: OKUCIIEHUE B
COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMM ciupT. [lonyyeHne anpaerunioB OKUCIEHUEM
COOTBETCTBYIOMUX cnupToB. [[puMenenue hopmanpaeruaa Ha
OCHOBE €0 CBOMCTB.

Kapo6onoBblie kucoThl. [ToHsTiue 0 kapOOHOBBIX KUCIOTaX.
KapOoxkcunpHas rpynmna Kak GyHKIIMOHATbHAS.
["oMonorudeckuit psij; mpeAesibHbIX 0JTHOOCHOBHBIX KApOOHOBBIX




kucnort. [lonydyenrne kapOOHOBBIX KUCIOT OKUCICHUEM
anbAErUI0B. XMMUYECKUE CBOKCTBA

YKCYCHOM KUCJIOTBI: 0011I1€ CBONCTBA C MUHEPAIIbHBIMU
KHUCTIOTaMU U peakuus srepudukanuu. [Ipumenenne ykcycHoi
KHCJIOTBI HA OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIIOTHI

Ha IpUMEpPE NATbMUTUHOBOW U CTEAPUHOBOM.

Caoxnblie 3¢pupsbl 1 Kupbl. [lonydeHue cioxHbIX 3GUPOB
peakuueit arepuduxaiuu. CiaoxxHbie 23Upbl B IPUPOJE, KX
3HaueHue. [[pumeHenune cnoxHbIX 3(UpoB HA OCHOBE CBOMCTB.
Kupsi kak cinoxksbie 2¢upsl. Knaccudukarus sxupos.
XUMHUYECKHE CBOMCTBA )KUPOB: TUAPOJIN3 U THAPUPOBAHUE
KUJKUX KUPOB. [ [ppuMeHeHne )KupoB Ha OCHOBE CBOKMCTB. MbLa.
YraeBoasbl. YTIIE€BObI, UX KJIaCCU(PUKALMA: MOHOCAXAPHIbI
(rmroko3a, GpyKTO3a), AUcaxapusl (caxapo3a) U MoJIMcaxapy bl
(Kpaxman 1 1eJUTI0103a).

['mrox03a — BEMIECTBO € IBOWCTBEHHON (DYHKIIMEH —
aJbJIETUAOCTUPT. XUMUYECKUE CBOMCTBA IITFOKO3bI: OKUCIICHUE B
IJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CIIUPTOBOE
opoxenue. [I[puMeHeHne III0KO3bl HA OCHOBE CBOMCTB.

3Ha4YEHHE YTIEBOOB B )KUBOW IIPUPOJIE U )KU3HU YEJIOBEKA.
[ToHsTHE O pEaKUUsIX MOJIN-

KOHJIEHCAIlMU 1 THIPOJIN3a HA PUMEPE B3aUMOIPEBPAILICHHIA:
TJIF0OK03a <> MOJINCAXAPUL.

JlabopaTopHoe 3aHsiTHE
PactBopeHue riumiepruHa B BOJI€ U B3aUMOJEHCTBUE C TUIPOKCHIOM
menu (IT). CBolicTBa YKCYCHOM KUCIIOTHI, OOIIHE CO CBONCTBAMU
MUHEpaIbHBIX KUCIOT. JJ0Ka3aTenbCTBO HEMPEAEIBbHOTO XapakTepa
YKUJIKOTO KA.

B3anMoeiicTBIE TIFOKO3bI M caxapo3bl ¢ ruapokcuaom meau (11).
KauecTBeHHAs peakiiys Ha Kpaxmall.




Tema 2.4.
A3oTcoaepxamue
OpraHuvecKue

COCIMHEHMS.
IHosmmepsl

Conepsxkanue y4eOHOT0 MaTepuajia

Amunsbl. [Tonstue 06 amuHax. AnudaTtndeckue aMuHbI, UX
KJIacCU(pUKAIM U HOMEHKIIaTypa. AHUIIMH KaK OpraHU4ecKoe
ocHoBaHue. [lonyyeHue aHuiIMHA U3 HUTPOOEH301a.

[IprMeHeHne aHUIIMHA HA OCHOBE CBOWCTB.

AMMHOKHMCJI0TbI. AMUHOKHCIIOTHI KaK aM(oTepHbIe
TU(PYHKIIMOHAIbHBIE OPraHUYECKHE COCTUHEHMS. XUMUUYECKUE
CBOMCTBA aMUHOKHCJIOT: B3aUMOJEHUCTBHUE C MIEJI0YaMU, KUCIOTAMH
U JApYT C IpYyrom (peakius NoJuKoHaeHcanun). Ilentuanas cBs3b u
nonunentuael. [IpumeHenne aMMHOKHUCIIOT HA OCHOBE CBOWCTB.
beaku. IlepBuunasi, BTOpU4Hasi, TPETUYHAS CTPYKTYPbI OCJIKOB.
XUMUYECKHUE CBOICTBA OCIKOB: TOPEHUE, ICHATYpalvs, TUAPOIIU3,
LBETHBIE peakiuu. buonornueckue GpyHkumun

O€JIKOB.

IMoaumepsl. benku u noaucaxapu bl Kak OMOMOJIUMEPBHI.
ILmactmaccsl. [lonydeHne moauMepoB peakuen MoJIuMepru3anuy 1
IIOJINKOHICHCALIMH.

TepMonIaCTUYHBIE ¥ TEPMOPEAKTUBHBIE TIJIACTMACCHI.
[IpencraBurenu riacTMace.

Bousiokna, ux kaaccupukanus. [lonydenue BonokoH. OtaenbHbIe
IIPEACTABUTENIN XUMHYECKHUX BOJIOKOH.

JlaGopaTopHoe 3aHsiTHE
PactBopenue 6eaKoB B BOJIE.
OO6napy:xeHue 0eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.

JeHaryparus pacTBopa 0eika KypuHOTO sSifiia CIIUPTOM,
pacTBOpaMHU COJIEH TSKENBbIX METAIJIIOB U ITPU HATrPEBAHUH.

IIpakTHYyeckoe 3aHsATHE
Pemienue skcnepuMeHTaNbHBIX 3a7a4 Ha UJICHTU(DUKAITUIO

OPTraHUYECKUX COCIUHECHUMN.

IIpakTHYeckoe 3aHsATHE
Pacno3naBaHue miacTMacc ¥ BOJIOKOH.




IIpomexkyTouHasi arrecTanus B (popMe KOMILIEKCHOTO AU depeHIIMPOBAHHOIO 3a4€Ta
no qpucuuminaaMm " Xumuga" |, " Buosgorus/Jxonorus”

Bcero
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3. YCJIOBUS PEAJIN3ALIMU PABOYEM ITPOT'PAMMBI

3.1. TpeOoBanusi K MUHUMAJBHOMY MATEPHAJIBbHO- TEXHHYECKOMY 00ecre4YeHU 0
o0y4eHUsI O IUCHUIIHHE

Peanuzauus pabouell mporpaMMbl TUCHMILUIMHBL ~ TpeOyeT  Hauu4yusi  y4yeOHOro
KaOMHEeTa XUMHH.

O6GopynoBanne y4eOHOro KaOuHeTA:

MynbTUMEANMHBI ~ KOMIUIEKC (KOMIIBIOTEp C  JHUIICH3UOHHBIM  MPOTPAMMHBIM
obOecrieueHreM, MOJKIIOUEH B CETh C BBIXOJIOM B HHTEPHET, MPOEKTOp, AKpaH s
npoekTopa, koyioHku (aynuo). PabGouee Mecto mnpenogaBaTens, pabouue MmecTa
oOyuaromuxcst (25 MecT), KOMIUIEKT Y4eOHO-METOAUUECKON AoKyMeHTauu, KoMriekt
o0opymoBaHus AJIs AEMOHCTPAILIMU OIBITOB W OPTaHMU3AIMH MPAKTUKU U JTaOOPaTOPHBIX
pabot; HAOOp MoAeNel KPUCTANIMYECKUX PEIIETOK; KOMIUIEKT MOJENEH aTOMOB IS
COCTaBJEHUSI OOBEMHBIX MOJEJIEH MOJEKYJI CO CTEpPXKHSIMHU (JIEMOHCTPALMOHHBIN);
monenb «CTpoeHHne aTroma»; KOMIUIEKT MOJENed MO0 XUMHYECKHM IMPOU3BOJICTBAM;
npuoOOp AJIs MOITYYEHUs Ta30B; NpUOOp IS AJIEKTPOIU3a PACTBOPOB COJIEH; PEAKTHUBHI.
Kommnexkr nns  cObopku auctwimstopa. Kommuiekt wmepHoir mnocyasl. HaGopsl
XUMHUYECKUX PEAKTUBOB. Ammapar s AucTwusiuuu Boael (220 B). Llentpudyra
neMoHcTpannonHas. CrimproBka nabopaTopHas autas. Tepmometp xuakocTHoi (0-100
rpaa.). YcraHoBka i (uUiabTpoBaHUS MOJA BakyyMoM. l'openka yHHUBEpcajbHas.
[Tpubop 1151 ONBITOB IO XMMHUH C JIEKTPUUECKUM TOKOM (1abopaTtopHsiif). [Ipubopsl,
HAOOpbl MOCYIbl U NPUHAUIEKHOCTU JJIi XHMHUYECKOTO SKCIEPUMEHTa;  HaOOpHbI
XUMHUYECKUX peakTuBOB. [Ipubop nns nmomydenus razos [T, TTpubop nns momydeHus
rajlon10aJIKaHOB J1a00PaTOPHBIH.

3.2. HNudopmanuonHoe odecneyeHne 00yueHust
321 Ileyaruble U3TaHUA

OcHOBHBIC YUeOHBbIC M3AaAHUSA:
1.Apremenko, A.W. Opranunyeckast xumust . yaeOHuk / Aptremenko A.Ml. — Mocksa :

KnoPyc, 2018. — 528 ¢. — (CIIO). — ISBN 978-5-406-05331-7. — URL.:

https://book.ru/book/924050
2. I'muaka, H.JI. O6mas xumus : ydueOHoe mocobue / I'muaka H.JI. — Mocksa

KunoPyc, 2021. — 749 c¢. — ISBN 978-5-406-08333-8. — URL:
https://book.ru/book/939867

JdonosHuTE ILHBIEC YUeOHbIEC U3IAHUS:

3. OO0 obpazoBannu B Poccuiickoit deneparuu: dhenep. 3akoH ot 29.12. 2012 Ne 273-
d3 (B pen. PeaepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-D3,
ot 02.07.2013 Ne 170-®@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-d3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®@3, ot 05.05.2014 Ne 84-®3, or
27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m., BHeceHHbIMU DenepabHBIM
3akoHOM OT 04.06.2014 Ne 145-®@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

4. Tlpukaz MunucrepctBa obpazoBanust U Hayku PD ot 17.05.2012 No 413 «O6
yTBEpXKICHUH (eaepalbHOTO TOCYIAapCTBEHHOTO 00pa3oBaTeIbHOTO  CTaHIapTa
cpemHero (ITOJTHOTO0) 001Iero 00pa3oBaHUs.


https://book.ru/book/924050
https://book.ru/book/939867

5. IIpuka3z Munucrepcta oopazoBanus u Hayku P® ot 31 nexadps 2015 r. N 1578
"O BHeceHMM W3MEHEHUW B (delepalbHbI TOCYAAPCTBEHHBIH 00pa3oBaTeNbHbBIN
CTaHAApT CpeAHero oOuiero odpa3oBaHMs, YTBEPXKICHHBIN NpukazoM MHHHCTEpCTBA
obpazoBanus u Hayku Poccutickoit ®denepanuu ot 17 mas 2012 r. N413"

6.ITucekmo JlemaprameHTa TroOCyAapCTBEHHOM TOJUTUKH B cdepe MOATOTOBKU
pabounx kampoB u JIIO MwunobOprayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHIaMM MO OpraHU3allMU TONY4YEHHUS CpeaHero oOlmiero oOpa3oBaHHS B
mpenesax OCBOEHHS 00pa3oBaTeNbHBIX MPOrPaMM CPETHEro MpoQecCHOHATBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIET0 O0Opa3oBaHUS C Y4YETOM TpeOOBaHUM
denepanbHBIX TOCYIAPCTBEHHBIX OOpa30BAaTENbHBIX CTAHAAPTOB U  IOJIy4aeMOM
npodeccun UiM CenuaIbHOCTH CPEAHET0 MPO(PEecCHOHATBEHOTO 00Pa30BAHUS.

3.2.2. DeKTPOHHBIE N31aHUA (3JIEKTPOHHBbIE PeCypPChl)

7.www.pvg.mk.ru (Omumnuana «[Tokopr BOpOOBEBBI TOPBD»)

8.www.alhimikov.net (O6pa3oBaTeIbHBIN CAWT AJIS IIKOJIBHUKOB).
9.www.chem.msu.su (DnekTpoHHas OUOIUOTEKA 10 XUMHUH).

10.www.enauki.ru (WHTepHeT-u3AaHue s yuuteneil «EcTtecTBeHHBIE HayKm»).
11.www.l1september.ru (Meroguueckas razera «llepBoe ceHTAOPs»).

12.www.hvsh.ru (;xypHain «Xumus B IKOJIE»).

13.www.hij.ru (kypHan « XUMUS U KUZHBY).

14.www.chemistry-chemists.com (3J€KTpOHHBIH JKypHaT «XUMHKH € XUMUSI).



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCIUIIJIMHBI

KoHTponnb U oOleHKa pe3yibTaTOB OCBOEHUS JAUCHUUIUIMHBI  OCYIIECTBISETCS
[penojaBaresieM B MpoLiecce MPOBEACHUS MPAKTUUYECKUX 3aHATUN U J1a0OPATOPHBIX
paboT, TECTUPOBAHMS, a TAaKXKE BBINOJIHEHUS OOYyYalOIUMUCA WHIMBUAYaJIbHBIX
3aJIaHul, TPOEKTOB, UCCIIEAOBAHMIA.

4.1. PDopMbl U METOABI KOHTPOJIAA M OLIEHKH Pe3yJIbTaTOB 00y4eHust

Pe3yabTaThl 00yueHHs (0CBOEHHbIE YMEHUS, @opMBbI 1 METO/IBI KOHTPOJISI U
YCBOEHHbIE 3HAHHUS) OLIEHKH pe3yJbTAaTOB
o0y4eHus
W3ydeHre MUCHUIUIMHBI HAMpaBiIeHO Ha (OPMUPOBAHUE
00X KOMIETCHIIUH: WHVUBUIYIBHBIC U
OK 01. Beibupats criocoObl pemieHus 3a1a4q (GpOHTAIBHBIE ONPOCHI;
HpO(beCCHOHaHBHOfI XUMHYECKHI JUKTAHT,
eI TENIbHOCTU IIPUMEHUTEILHO K pasnuuHblM | CaMOIIPOBEPKa,
KOHTEKCTaM; B3aMMOIIPOBEPKA;
OK 02. Ocy1iecTBisTh NOUCK, aHAIH3 U TECTUPOBAHNUE;

UHTEepHpeTanuo  uHopManuyu, HeoOxomumon s | MPAKTHICCKAA pabora;
BBITIOJIHEHUS 3214 TPO(ECCUOHATTBHOM JAeSTEIbHOCTH; naboparopHas padora
OK 03. ITimanupoBats u

peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U
JUYHOCTHOE pa3BUTHE;

OK 04. PaboTaTh B KOJUIEKTHBE B KOMaH[IE, 3P (HEKTUBHO
B3aMMOJICHICTBOBaTh C KOJUIETaMH, PYKOBOJICTBOM,
KJIMCHTaMH,

OK 07. CopeiicTBOBaTh COXPAHECHHIO OKPYKAFOIICH
cpensl, pecypcocOepexeHuto, 3pHeKTUBHO IeiCTBOBATH
B YUPE3BBIYAIHBIX CUTYAIUSX;

OK 09. Ucnonb3oBath HHGOPMALMOHHbBIE TEXHOJIOTUU B
poECCHOHAIBHON JESTEIIbHOCTH.

OcBoeHue coaepkaHusl yueOHOM AUCHUIUINHBI « XUMHUS» | WHIUBUIYaJIbHBIE U

o0ecreynBaeT JOCTH)KEHUE 00yUaroIMMUCS CIEAYIOMNUX | (PPOHTAIBHBIE OIPOCHI;

pe3yJbTaToB: XUMHYECKUM TUKTaHT;

JIMYHOCTHBIX: CaMOIIPOBEPKa;

— UYyBCTBO TOpPAOCTHM M YBaXEHHI K MCTOPUHU U | B3aUMOIIPOBEPKA;
JOCTHIKCHHUSIM OTEUYECTBEHHOW XWUMHUYECKOM HAyKH; | TECTUPOBAHUE;

XUMHNYCCKHN T'paMOTHOC IIOBE€ACHUC B IIpaKTAUYICCKasd pa6OTa;
HpO(I)eCCHOHaHLHOP'I ACATCIBHOCTH U B 6BITy pu HaGopaTopHaH pa60Ta
06paH_[eHI/II/I C XUMHUYECCKUMHU BCIICCTBaMU,

MaTepuaiamM 1 NpoLeccaMu;

— TOTOBHOCTh K TMPOJOJDKCHHIO O0Opa3oBaHUs U
TTOBBIIIICHHS KBTI (UKAITIT B n30paHHOI
npodeCCUOHATTBHON  JIEATEIPHOCTH U OOBEKTUBHOE
OCO3HaHHE POJIH XUMUUYECKUX KOMIIETEHLIUN B 3TOM;

— YMEHHUE UCIOJIb30BaTh JOCTUKEHHSI COBPEMEHHOM
XMMHUYECKOW HAYKH U XUMUYECKUX TEXHOJOTHUM JUIsI




MOBBIIICHUS COOCTBEHHOT'O MHTEIUICKTYAIbHOTO
pa3BUTHS B BRIOPAaHHOM POQECCHOHATIBHOM
JESITEIbHOCTH;

OcBoenue  coxepkaHusi  y4eOHOHW  JAMCHUIUIMHBI
«XuMHus» 00ecreyrBaeT JOCTHKEHHE O0YJaroIIMMHUCS
CIEYIOLIUX Pe3y/IbTaTOB:

MeTanpeaMeTHbIX:

— MCHOJBb30BAaHHE PA3JIMYHBIX BHUJIOB IO3HABATEIHLHON
JCATEIFHOCTH W OCHOBHBIX  HHTEJUICKTYaJbHBIX
ornepauuii (MOCTAaHOBKH 3a7ayd, (HOpMYyIHPOBAHUS
TUIIOTE3, aHAJIM3a U CUHTE3a, CPAaBHEHUS, 0000ILEHHU,

CHUCTEeMaTHU3alllH, BBISIBJICHUS MPUYUHHO-
CJIEICTBEHHBIX CBsI3€EH, MOUCKA aHaJIOT OB,
bopMyIUpOBaHUS BBIBOJIOB) TSt peleHus
MOCTaBJICHHOW  3a7a4d, MPUMEHEHHE OCHOBHBIX
METO/JOB  MO3HaHusi  (HAONIOACHHS,  HAYYHOTO

HKCIEPUMEHTA) JJIs HU3YyYEHHUs pAa3IMYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M IPOILIECCOB, C KOTOPHIMHU

UHIUBHyaIbHBIC U
(GpoHTaNTBHBIE OMPOCHI;
XUMHUYECKHI JUKTAHT;
CaMOIPOBEPKa;
B3aMMOITPOBEPKA;
TECTHPOBAHUE;
npakTHyecKas paboTa;
naboparopHas paboTa

BO3HHUKACT H€O6XOI[I/IMOCTI> CTAJIKUBATbCA B
npodeccuoHanbHOM chepe;

- HCIIOJIB30BaHHUEC Pa3IINIHBIX HUCTOYHHUKOB JJIA
NOJYYCHUsT XUMHYECKOH WHPOpPMaLuu, YMEHHE
OLICHUTh €€ JIOCTOBEPHOCTh [UIS  JIOCTHIKCHUS
XOPOIINX PE3yNIbTaTOB B MpodeccuoHambHOM cdepe;
OcBoeHue  coaepxaHUsi  y4eOHOW  JTUCHUIUIMHBI

«XuMHs» 00ecneunBaeT JOCTHKEHNE 00ydaroUMMHUCs
CIIEYIOIUX Pe3yJabTATOB:

NpeIMeTHBIX:

— c(OpMHUPOBAHHOCTD MPEICTABICHUNA O MECTE XUMHHU B
COBPEMEHHOM HAay4yHOW KAapTUHE MHpa; NOHHUMAHHE
poiM XuMHUM B (OPMHMPOBAHUM Kpyrozopa H
(YHKLIMOHAIBHOM  IPaMOTHOCTH  4YeJOBeKa s
pEILIeHUs MPAKTUYECKUX 3a/1ay;

— BIAQJCHHE OCHOBOINOJArarmlMMU XHMHUYECKUMU
MOHSITUSMH, TEOPUSMU, 3aKOHaMU u
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHNE
XUMHYECKON TEPMUHOJIOTHEN U CUMBOJIMKO;

— BIQJCHHE OCHOBHBIMH  METOJAAMH  HAy4HOTO
MO3HAHUS, UCIIOJIb3YEMbIMU B XUMUU: HAOIIOIEHUEM,
ONKMCAHUEM, H3MEPEHUEM, SKCIEPUMEHTOM; YMEHHE
00pabaTbiBaTh, OOBSICHITH PE3yJIbTAaThl MPOBEAECHHBIX
ONMBITOB M  JIeNaTh  BbIBOJBI; TOTOBHOCTb W
CIIOCOOHOCTh MPHUMEHSTh METOJbl TMO3HAHMUS TpU
peIIeHNH IPaKTUYECKUX 3a/1a4;

— c(OpMUPOBAHHOCTh YMEHHUS /1aBaTh KOJINYECTBEHHbIE
OLICHKH U MPOU3BOJIUTH pPACUEThl MO XUMHYECKUM
dbopmysam U ypaBHCHHSIM;

— BJIQJICHUE NPAaBUJIAMU TEXHUKHM O€30IaCHOCTU IpH
UCIIOJIb30BAHUU XUMHUECKUX BEIIECTB;

—Cc(OPMHUPOBAHHOCTh  COOCTBEHHOM
OTHOLICHUIO K XUMUYECKOU
N10JIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

HO3UIMK  TIO
uHpopManuy,

WH/IMBU/yaJIbHBIE U
(bpoHTaTIBHBIE ONPOCHI;
XUMHYECKUH TUKTAHT;
CaMOIPOBEPKa;
B3aUMOIPOBEPKa;
TECTUPOBAHUE;
IpaKkThyeckas padora;
nabopaTopHas paborta




B pesynbTare OCBOEHHS AWUCHUILIUHBI OOyYaromIUHCs
JIOJIDKCH 3HATh:

Ba)KHEHIIIIE XAMUYCCKHE IMOHSTUS: BCIIECTBO,
XUMHYECKHH DJIEMEHT, aTOM,

MOJIEKYJIa, OTHOCUTEJbHBIE aTOMHAas W MOJIEKYJIApHas
MaccChl, MOH, AJJIOTPOIUS, U30TOMBI, XUMUYECKAsI CBA3b,
AJNEKTPOOTPHUIIATEIIBHOCTD, BaJICHTHOCTb, CTCIICHB
OKHCJICHUS, MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIA 00BeM
ra3zo00pa3HbIX BEIIECTB, BEIIECTBA MOJICKYJISIPHOTO H
HEMOJICKYJIIPHOTO CTPOEHHMS, PAaCTBOPBI, JICKTPOJIUT U
HESJICKTPOJIUT,  DJICKTPOJUTHYECKAs]  JUCCOLMAIIUS,
OKHCJIMTENh M  BOCCTAHOBHTEIb, OKHCJICHHE U
BOCCTAHOBJICHHE, TEIIOBOU 3(P(EKT peakiuu, CKOPOCTh
XUMHYCCKOM peakiuu, KaTajius, XHUMHYECKOE
paBHOBECHE, YIIEPOAHBIA CKeNeT, (yHKIMOHATbHAs
rpyIa, U30Mepusi, FTOMOJIOTUS;

OCHOBHBI€ 3aKOHBI XUMHUU: COXPAHEHUS MACChl BEIIECTB,
MOCTOSIHCTBA COCTaBa BEWIECTB, llepmoandeckuil 3aK0H
JI.1. MeHneneeRBa;

OCHOBHBIE  TEOPHUM XHMHH; XHMHYECKOW  CBSI3H,
AJIEKTPOJIUTHUYECKON JIFCCOLMAINH, CTpPOCHUS
OPTraHWYECKUX U HEOPTaHUYECKUX COCTUHEHUI;
BOKHEHIIME BEIIECTBA W MaTepuajbl: BaKHEHIINE
METAJIJIbI U CILJIaBbl; CepHas,

COJIsSiHAs, a30THAs M YKCYCHas KHUCJIOTHI, OIaropojHbIe
ras3pl, BOJOpPOJA, KHUCIOpPOJA, TaJlOT€Hbl, UIEJIOYHBIC
METaIlJIbl; OCHOBHBIE, KHCIOTHBIE U aM(OTepHbIE
OKCHUJIbI M THAPOKCU[BI, IIEJIOYH, YIIECKUCIBId U
YrapHbIl ras3bl, CEpHHUCTBIA Ta3, aMMHaK, BOJa,
MPUPOJHBIN ra3, METaH, 3TaH, TUIEH, alleTUJIEH, XJIOPU]T
HaTpus, KapOOHAT U TUAPOKapOOHAT HATPHS, KapOOHAT U
docdar xkanpuus, 0eH30J1, METAHOJ U ITAHOI,

CIOXHBIE A(UPBI, KUPBI, MbBUIA, MOHOCAXaPHUIbI
(rmroko3a), AuWcaxapuiel  (caxaposa), MOIUcCaXapuibl
(kpaxmall ¥ IEJUII0JIO3a), AHWJIMH, aMHUHOKHCIIOTHI,
OenKw,

HUCKYCCTBCHHBIC W CHHTETUYECKHE BOJIOKHA, Kay4dyKH,
IJIACTMACCHI.

B pesynbraTte OCBOSHHS AUCHUIUIMHBI OOYYarOIIHIACS
JIOJDKEH YMETh:

HA3bIBATh: I/I?)y’—IeHHI)Ie BEIIeCTBA I10 TpHBHﬂJ'IBHOﬁ NN
MEXIyHAPOAHOU HOMEHKJIATYpPE; ONPENIETATh:
BAJICHTHOCTH nu CTCIICHb OKHCJICHUA XUMHUYCCKUX
3JIEMEHTOB, THII

XI/IMI/I'—IGCKOﬁ CBA3M B COCIWHCHHUAX, 33135[}1 HOHa,
xapaKTep cpem)l B BOJHBIX paCTBoan HeOpFaHI/I‘—IeCKI/IX
nu OpFaHI/I‘—IeCKI/IX COG)II/IHCHPlﬁ, OKHCIINTCIIb 158
BOCCTAHOBUTEJb, NMPHUHAJICKHOCTh BEIIECTB K Pa3HBIM
KJIacCaM HEOPTaHMYECKHX U OPTaHUYECKHUX

COCIUHCHMIA,

XapaKTepPU30BaTh: AJIEMEHTHI MaJIBIX IEPHUOJOB 1O MX
nonoxkenuto B llepumonmnueckor  cucreme  J.U.
MeneneeBa; oOIMe XMMHYECKUE CBOMCTBA METAJIJIOB,
HEMETaJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U
OPTraHWYECKUX COCIMHCHHH; CTPOCHHWE W XHUMHYECKHE

WH/IMBUIyalIbHBIC U
(bpoHTaTIBHBIE ONPOCHI;
XUMHYECKUH TUKTAHT;
CaMOIIPOBEPKa;
B3aUMOIIPOBEPKa;
TECTUPOBAHUE;
npakTHyecKas paboTa;
nabopaTopHas pabora




CBOMCTBA U3YYEHHBIX HEOPTAHUYECKUX U OPraHUYECKUX
COENMHEHNI; OOBICHITE: 3aBUCMOCTh CBOYMCTB BEILIECTB
OT MX COCTaBa U CTPOEHUS, IPUPOAY XUMHUUYECKOMN CBA3U
(MOHHOM KOBaJIEHTHOM, METAJUIMYECKOM U BOJOPOIHOM),
3aBUCUMOCTh  CKOPOCTH XUMHYECKOM pEaKkUuu U
MOJIOKEHUE XHMMHYECKOrO PABHOBECUS OT Pa3IMYHBIX
(baxTopoB;

BBITIOJIHATH XAMHAYECKHM SKCIEPUMEHT: (0]
pacloO3HAaBAHUIO  BAXKHEUIIMX  HEOPraHUYECKUX U
OPraHMYEeCKUX COCIUHCHUH;

MPOBOJAUTH: CAMOCTOSATENIbHBIM TMOUCK XUMHYECKOU
uH(popMaIuu c HCIIOJIb30BaHUEM pa3IMYHbIX
HCTOYHHKOB (HayYHO-TIOMYJISIPHBIX W3JaHUI,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HWHTepHera);
WCIIOJIb30BaTh  KOMIBIOTEPHBIE  TEXHOJOTHM IS
00paboTKK W Tepenayr XUMUIecKol HHpopMauu u ee
MIPEJICTABJICHUS B Pa3IMYHbIX (hOpMax;

CBA3BIBATh:  M3Y4YCHHBIA  MaTepual  CO  CBOEH
npodeccuoHaIbHON JEATEIbHOCTBIO; peuiars:
pacueTHple 3aJa4d [0 XUMHYECKUM ¢opMmyiaM U
YPaBHEHUSIM,;

HUCITIOJIB30BAaTh HpI/IO6p€TeHHH€ SHAaHUA W YMCHUSA B
MPAKTUYECKOU JIESITEIbHOCTH U TTOBCEIHEBHOM JKU3HU:
JJIA O6’I)$ICH€HI/I$I XUMHUYCCKUX ﬂBJIeHI/II\/JI, MMPOUCXOAAIINX
B IIPHUpPOJie, OBITY U Ha MMPOU3BOJICTBE;

OnpeaAcICHUA BO3MOXHOCTH TMPOTCKAHUSA XUMHYCCKUX
npeBpameHHﬁ B pPa3JIMYHBIX YCIOBHUAX W OLCHKHU HX
MMOCJICICTBHIA

9KOJIOTUYCCKHU T'paMOTHOI'O IOBCACHHA B OKPY)KaIOHICfI

cpere;
OLCHKHN BIIMAHUA XUMHYCCKOT0 3arpsa3HeHUus
OKpyXaromien Cpenbl Ha OpraHM3M 4YelloBeKa W
JIPYTHUE )KUBBIE OPTaHU3MBI;

Oe3omacHoOro oopamieHus ¢ TOPIOYUMH |
TOKCUYHBIMU B€IIIECTBAMU U J'[a60paT0pHBIM
obopynoBaHueM;

MIPUTOTOBJIEHUS PACTBOPOB 3aJaHHOM KOHIIEHTPAIIMU B
OBITY U Ha MPOU3BO/ICTBE;

KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XHUMHYECKOU
nH(pOpMaIIH, TOCTYMAIONIEH 13 Pa3HBIX HCTOUHUKOB.




4.2. MoHA OUEHOYHBIX CPeACTB /JIA MNPOBeJdeHUs] TeKyllero KOHTPOJIS u
NMPOMEKYTOYHOM ATTECTANNH 00YYAOIIMXCS M0 JUCHUILTHHE.

IMoka3zaTe/n U KPUTEPUM OLIEHNBAHUS KOMIIETEeHIM
[lokazatenn © KpPUTEPUU OLCHHUBAHUA KOMIICTCHIIMH OTPaXXEHbl B KOMILUICKTE
KOHTPOJIbHO-O1IEHOUHBIX cpenctB. (IIpunoxenue 1).

KoHTpoJsibHbIE M TeCTOBBIE 32IaHUS
[lepedyeHb BOMPOCOB, KOHTPOJbHBIE U TECTOBBIE 3a/laHUsI, HEOOXOAUMBIE JJI OICHKU
pe3ynbTaToB  OOydYeHUS  XapakTepu3yroumx  (GopMupoBaHHE  KOMIETEHIUH
MPE/ICTABIICHBI B KOMILJIEKTE KOHTPOJIbHO-OLIEHOUHBIX cpeacTB. ([Ipunoxenue 1).

MeTtoauyeckue MaTepHuaIbl
MeTonuueckne MaTepHallbl, ONPEACISIONINE TPOIEAyPhl OICHWUBAHUS PE3YIhTATOB
o0Oy4eHHST XapakTepm3ylImux (GopMuUpoBaHHE KOMIICTEHIIMHA TPEACTABICHBI B
METOJMYCCKIX PEKOMEHIAMMIX IO BBITIOJHEHUIO MpakThdeckux padot (IIpmmoxenue
2), nabopatopHsix padot ([Ipunoxenue 3).



