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1.IMTACIIOPT PABOYEW ITPOI'PAMMBbBI JUCIHUILINHBI
OV 1.07 Xumus
1.1. ObaacTh NpUMeHEeHH s MPOTrPaAMMBbI

PabGouass mporpamma y4eOHOW HNUCHMIUIMHBI SBJISETCS YacThlO MPOrPaMMBbI
MOATOTOBKM CHEUHAIMCTOB cpenHero 3BeHa B coorBerctBUM ¢ PI'OC CIIO mo
crnenuaibHOCTH 15.02.09 « AITUTUBHBIE TEXHOJIOTHI.

PabGouass mporpamMmma yueOHOW JOUCHUIUIMHBI «XHUMHSA» pa3paboTaHa B
coorBeTcTBUM ¢ TpedoBanusmMu DI'OC CIIO no cnenuanbHoctn 15.02.09
«ANIUTUBHBIE  TEXHOJOTHUW»,  YTBEPXKAEHHOrO  MpUKa3oM  MHHHCTEpCTBA
obOpazoBanuss u Hayku PD ot 22.12.2015 1., Nel506 (pen. ot 17.12.2020) wu
IPUMEPHON MpOrpamMMoi y4eOHOM NUCHUIITUHBI « XUMHUS» IS TPOPECCUOHATIBHBIX
00pa3oBaTeNbHbIX OpraHu3aluu, PEKOMEHI0BaHHBIX denepanbHbIM
roCyJIapCTBEHHBIM aBTOHOMHBIM yupexJeHreM «DenepaibHblii UHCTUTYT Pa3BUTHUS
oOpazoBanus» (PI'AY «DPHUPO») B KauecTBe MNPUMEPHBIX MPOrPaMMbl IS
peanu3alnuyu OCHOBHOM mpodeccuoHanbHOM oOpa3oBatenbHOM nporpamMmbl CITO Ha
0a3e OCHOBHOT'0 001Iero o0pa3oBaHus C MOJIYYEHUEM CPEAHETo 00IIero 0opa3oBaHus
(ITpotoxon Ne 3 ot 21 uronst 2015 r. Peructpanmonnsiit Homep perieHsuu 385 ot 23
utoiia 2015 r. ®I'AY «®UPO») (c u3MeHeHusiMu 1 1onoiHeHusmMu ot 25.05.2017 r.).

1.2. Mecto nucuumiauabl B cTpykrype IIINCC3

VYyeOHasi IUCUUIUIMHA OTHOCUTCS K 00111€00pa30BaTebHON NOATOTOBKE B
CTPYKTYp€ MPOrpaMMbl IOJATOTOBKHU CHEUAINCTOB CPEAHETO 3BEHA.
1.3. Henu u TpedoBaHUs K pe3yJbTATaM OCBOEHUS TUCHUILIMHBI.

N3yyeHune NUCUUIITMHBI HAllpaBieHO Ha (JOPMHUPOBAHUE OOIIMX KOMIIETEHIIMIA:
OK 01. TIlonumaTh CyIIHOCTh W COLMAJIBHYIO 3HAYUMOCTh CBOCH Oymyiein
npodeccuu, NposIBIATh K HEW YCTOMUMBBIA HHTEPEC.
OK 02. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BEIOMPATh TUIIOBBIE METO/IbI U
CIOoCOOBI BBIMOJHEHUS NMPO(EeCCUOHANBHBIX 3a/1a4, OEHUBATh X 3(PPEKTUBHOCTD U
KAa4eCTBO.
OK 03. Ilpuaumath penieHus: B CTaHIAPTHBIX U HECTAHIAPTHBIX CUTYalUSX U HECTH
32 HUX OTBETCTBEHHOCTb.
OK 04. OcymiecTBisTh MOWCK M HUCIIOIb30BaHUE HH(POpPMAIUH, HEOOXOIUMOM IS
(G ()EKTUBHOTO BBIMOTHEHUSI MPOQPECCHOHANBHBIX 3a7a4, MNPOGEeCCHOHAIBHOTO H
JUYHOCTHOTO Pa3BUTHS.
OK 05. MHcnonb3oBath HHGOPMAIIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJIOTMH B
poheCCUOHATIBHON JIEITEIIbHOCTH.
OK 06. PabGorate B kojuiekTuBe, dS(PGHEKTUBHO 0OMATHCS C  KOJIJIEramu,
PYKOBOJICTBOM, ITOJTYMHEHHBIMHU.
OK 09. OpueHTHpOBaTHCA B YCIOBUAX CMEHBI TEXHOJOTHUH B MpodheCcCHOHATHHON
JESTEILHOCTH.

OcBoeHnue cojepkanus y4eOHOM TUCIMIUINHBI « XUMUs» 00€CTIeUnBaeT JOCTHIKEHUE
OOYJarOIMMUCS CIEAYIONNX Pe3yJbTATOB:



JINYHOCTHBIX:

— YyBCTBO TOPJOCTHM W YBAKEHHUS K HWCTOPUU U JOCTHKEHHUSAM OTE€UYECTBEHHOM
XUMHUYECKON HAYKH; XUMHUUECKHA IPaMOTHOE TIOBEJICHUE B MPO(ECCHOHATBHON
ACSITEIbHOCTH W B OBITYy TpH OOpalleHMH C XUMHYECKUMH BEIIECTBAMH,
MaTepuajIaMHiy MPOLECCAMMU;

— TOTOBHOCTh K TMPOJODKCHHIO OOpa3oBaHHS W TOBBIINICHUS KBaJHU(PHUKAIUU B
n30paHHON TPOo(decCHOHATBHON AESITETPHOCTH U OOBEKTHBHOE OCO3HAHHE POJIH
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

— YMEHHE MUCIOJb30BATh JOCTHUKEHUS COBPEMEHHOW XUMHUYECKOW HAyKH U
XUMHUYECKUX TEXHOJOTMM JJisi TMOBBIIIEHUS COOCTBEHHOTO WHTEIIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaIbHON NeATEeIbHOCTH;

MeTamnpeIMeTHbIX:

— HCTOJIb30BAHKE PA3TMYHBIX BUJIOB MIO3HABATEIIBHOU IESITENBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX oOlepauui (IOCTAaHOBKHM 3aiayu, (OpPMYJIUPOBAHUS THIOTE3,

aHajgM3a W CHUHTE3a, CpaBHEHUS, OOOOIICHMS, CHCTEeMaTH3allud, BBISBICHUS
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH, OMCKA aHAJIOTOB, (DOPMYJIMPOBAHUS BHIBOJIOB)JIS
pellIeHUsI TIOCTABJICHHOW 3ajaud, MNPUMEHEHHUE OCHOBHBIX METOJOB ITO3HAHUS
(HaOmrofieHNsI, HAYYHOTO OKCIEPUMEHTA) JUISI M3YyYCHHUs Pa3IdYHbIX CTOPOH
XUMHUYECKUX O0OBEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJKMBATHCS B IIpodeccuoHaIbHOM chepe;

— UCIOJb30BAaHUE PAIMYHBIX HMCTOYHUKOB [IJII TMOJYYEHUS XUMHUYECKOU

uH(OpMaIMK, YMEHHE OIICHUTh €€ JIOCTOBEPHOCTb JUISl JIOCTHXKEHHS XOPOIIUX
pe3yNbTaToB B podeccuoHanbHOU cepe;

npeAMeTHbIX:

— c(OPMUPOBAHHOCTh MPEJCTABICHUNA O MECTE XMMHH B COBPEMEHHOW HAy4YHOI
KapTUHE MHUpa; I[OHUMAaHUE POJU XUMHUM B (HOPMUPOBAHMH Kpyrozopa u
(yHKITMOHATHLHOM TPaMOTHOCTH YeJIOBEKA JIJISI PELICHUs MPAKTUYECKUX 3aJ1ay;

— BJIQJICHUE OCHOBOIIOJIAralOIMMU XUMHUYECKUMHU MOHATUSIMHU, TEOPUSIMHU, 3aKOHAMUHU
3aKOHOMEPHOCTSMH; YBEPEHHOE TMOJIb30BAHUE XHUMHUYECKONM TEPMHUHOJIOTUEN U
CHUMBOJIMKOM;

— BJIQJICHHE OCHOBHBIMHM METOJIAMH HAy4YHOI'O MO3HAHUS, UCIIOJIb3YEMbIMUA B XUMUH:
HaOJIIOICHUEM, ONHUCAHUEM, W3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh,
OOBSCHSATH PE3yJbTAaThl MPOBEIACHHBIX OMBITOB M JENaTh BHIBOJABI; TOTOBHOCTHh H
CIIOCOOHOCTH MPUMEHSTh METO/IbI IO3HAHUS TPU PEIICHUH MPAKTHYECKUX 3a/1a4;

— c(hOpPMHUPOBAHHOCTh YMEHHUSI J]aBaTh KOJMYECTBEHHBIC OLICHKU U MPOU3BOIUTH
pacyeTsl 0 XUMUYECKUM (POPMYJIaM B YPaBHEHUSM;

— BJIQJICHUE TPaBWJIaMH TEXHUKH O€30MAaCHOCTH MPH HUCMHOJBb30BAHUM XUMHYECKUX
BEILIECTB;

—C(OPMHUPOBAHHOCThL COOCTBEHHON TO3UIIMKM TIO OTHOIICHUIO K XUMHYECKOU
nH(popMaIuu, moJrydaeMoi 13 pa3HbIX HICTOUHUKOB.

B pesynbpTare ocBOEGHUSI JUCHUIUIMHBI O00YYarOIIUICS JOJDKEH 3HATh:



Ba)KHEHMITHE XMMHUYECKIE TTOHATHS: BEIECTBO, XMMHUUYECCKHU DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsi M MOJIEKYJISIpHAs MacChl, MOH, AJIOTPOIHA,
W30TOMbI, XUMHUYECKasi CBS3b, DJICKTPOOTPHULATEIHLHOCTb, BAJICHTHOCTb, CTEIEHb
OKHCJICHHs, MOJIb, MOJIApHas Macca, MOJSIPHBIM 00BbEeM Tra3000pa3HbIX BEIIECTB,
BEIIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPHI, JICKTPOIUT U
HEDJICKTPOJIUT, DJICKTPOJIUTHUYECKAS JTUCCOIMALINS, OKHUCIUTEIhL M BOCCTAHOBUTEIID,
OKHCJICHHE U BOCCTAHOBJICHHUE, TEIUIOBOM A(PGhEKT peakiuu, CKOPOCTh XUMHUUYECKOM
peaKkIuy, Katajiu3, XMMHUYECKOe PaBHOBECHE, YIVIEPOJIHBIN CKeeT, (yHKIIMOHATbHAs
rpyIina, u30Mepusi, TOMOJIOTHS;

OCHOBHBIEC 3aKOHBbl XUMHUHU: COXPAHEHHUSI MAaCChl BEIIECTB, IMOCTOSHCTBA COCTaBa
BenecTB, [lepuoanueckuii 3axon /[.1. Menneneesa;

OCHOBHBIEC TEOPUH XUMHUU; XUMUYECKOU CBSI3HU, AICKTPOJIUTHUYECKON IUCCOIMAIINU,
CTPOCHUSI OPTaHUUECKUX U HEOPTaHUUECKUX COCTUHEHUN;

BOKHEHIIINE BEUIESCTBA M MATEPUAIIbI: BAXKHEUIIIME METAJIBI U CIUIaBbI; CEpHas,
COJIsTHAsl, a30THAsA M YKCYCHAasl KUCJIOTBI, OJIarOpPOJIHBIE Ta3bl, BOJAOPO, KHUCIOPOJ,
rajioreHbl, IIEJIOYHbIE METAJUIbl; OCHOBHBIC, KUCJIOTHBIE M aM(pOTEPHBIC OKCUJbBI U
TUAPOKCHUIBI, IIEJI0YH, YTIJIEKUCIBIN U YrapHBIi ra3bl, CEpHUCTBIN a3, aMMHUaK, BOJa,
NPUPOJHBIA a3, METaH, 3TaH, JTWICH, aleTHICH, XJIOPHUA HaTpus, KapOOHAT U
IrUAPOKapOOHAT HATpHs, KapOoHaT U (ocdaT Kanplusa, O€H301, METAaHOI U 3TAHOJI,

CJIOXHBIE A(UPBI, KUPBI, MbUIa, MOHOCAXapu bl (IJIIOK03a), Ucaxapuibl (caxaposa),
noJiucaxapuabl (Kpaxmal v 1eJUII0J103a), aHUINH, aMUHOKHCIIOTHI, OCJIKH,
HMCKYCCTBEHHBIC U CUHTETUYECKHUE BOJIOKHA, KAYYYKH, TJIACTMACCHI;

B pe3ynbrare oCBOCHUSI JUCHUILUIMHBI OO0YYarOIIUNCS TOKEH YMETh:

Ha3bIBaTh. M3YYCHHBIE BEIIECTBA MO TPUBHAIBHOM WIM MEXKIYHAPOIHOU
HOMEHKJIAType; OIpEAesaTh. BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHYECKUX
3JIEMEHTOB, THUII

XUMHMYECKOM CBSI3M B COCAMHEHMSX, 3aps] HOHA, XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKMX W OpPraHMYeCKUX COCIUHEHUM, OKHUCIUTENb U
BOCCTAHOBUTENb, MPUHA/JICKHOCTh BEIIECTB K Pa3HbIM KJjlaccaM HEOPTaHWYECKUX U
OpraHUYECKUX

COCIMHECHUM;

XapaKTEPU30BaTh: AJIEMEHTHI MAJIbIX TIEPUOJIOB T10 UX MOJIOKEeHUIO B [lepuoanueckoit
cucreme .M. MenpaeneeBa; oOmue XMMHAYECKHE CBOMCTBA METAJNIOB, HEMETAILIIOB,
OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX W OPTaHWYECKUX COCJUHECHUM; CTPOCHUE U
XMMHUYECKUE CBOMCTBA M3YUYECHHBIX HECOPraHMYECKUX U OPTAaHUYECKUX COCTUHEHUI;
OOBSICHSITH: 3aBUCHUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS, MPUPOIY
XUMHUYECKOU CBSI3HM (MOHHOM KOBAJIEHTHOM, METANINYECKON U BOJAOPOIHON),
3aBUCHUMOCTh CKOPOCTU XUMHYECKOM pEakiuu U TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS OT Pa3JIMYHBIX (PAKTOPOB;

BBIMIOJHATh ~ XUMHYECKUM  DKCIEPUMEHT: TI0  PACMO3HABAaHUIO  Ba)KHEUIIHMX
HEOPraHUYE€CKUX M OPTaHUYECKUX COCAMHCHUI;

IIPOBOAUTE: CAMOCTOSITSIILHBINA IMTOMCK XUMHUUYECKON MH(GOPMAIIUH C UCIIOJIH30BAaHUEM
Pa3IUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3JIaHUN, KOMIBIOTEPHBIX 0a3



JIaHHBIX, pecypcoB MHTepHeTa); HCHONb30BATh KOMIIBIOTEPHBIE TEXHOJOTHUU JUIS
00pabOTKM U Mepeladyl XUMHUYECKOW HH(POPMALIUK U €€ MPEACTABICHUS B Pa3TUYHBIX
dhopmax;

CBSI3BIBATh: M3YUYEHHBI MaTepHall CO CBOCH MPOdeCCHOHATBHOU NEATEIbHOCTHIO;
peniaTh: pacyeTHbIC 3aJa4M 10 XUMHUYECKUM (HOpMyJiaM U YPaBHEHUSIM;
UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUUECKOU JESITEIbHOCTU U
NOBCEIHEBHOM KU3HH:

sl OOBACHEHUS] XUMHUYECKUX SIBIICHUU, MPOUCXOISAIIMX B MPUPOJE, OBITY U Ha
MIPOU3BOJICTBE;

ONPENEIICHUS] BO3MOKHOCTH NMPOTEKAHUSI XMMUYECKUX NPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSIX U OLIEHKH MX MOCJIEACTBU;

DKOJIOTMYECKU TPAMOTHOTO ITOBEICHUS B OKPYXKAIOILEN CpEaeE;

OLICHKM BJIMSIHHSI XUMHYECKOTO 3arpsi3HEHUSI OKPYKAKOWIIEH Cpellbl Ha OpPraHu3M
YEJI0BEKA U IPYTHUE )KUBBIE OPTaHU3MBI;

6e30macHOro o0palieHus C TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMH U JIA00PATOPHBIM
000pyI0BaHUEM;

MIPUTOTOBJICHHS PACTBOPOB 3a/IaHHOM KOHIICHTPALIUU B OBITY ¥ Ha TIPOU3BOJICTBE;
KPUTHUYECKON OIEHKH JOCTOBEPHOCTH XUMHUUYECKOW MH(OpMalMM, MOCTyMArOmend 13
Pa3HbIX UCTOYHUKOB.

1.4. Kosim4ecTBO 4aCOB HA 0CBOEHHE MPOTPAMMbI TMCIHHUIIJIHHBI
MakcumanbHOU yueOHOM Harpy3Ku oOydaromierocst — /8 .



2. CTPYKTYPA Y COJEP)KAHUE YYEBHOU U CIIUILINHBI

2.1.00bem y4eOHOM TUCUMILIMHBI U BUbI Y4e0HOI padoThI

Buj yueOHoI padoThI Odnem
4acoB

O0bem o0pa3oBaTe/IbHOM NPOrPaAMMBbI 78

B TOM YHCJIE:

TEOPETHUECKOE O0yUEHHE 38

MPaKTUYECKUE 3aHATUSA 20

1abopaTOpPHBIE 3aHATUS 20

camocTosITeNbHas paboTa 0

KOHCYJIbTallM! 0

MPOMEKYTOUHas arTectanus B popme nudGepeHnnpoBaHHOTO 3a4eTa




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

HaunmeHnoBanue Coaep:xxanue y4eOHOro MaTepuaJia, jadoparopusie padoreiu | O0bém Koawbi Y4ebdHo-
Pa3/ie/ioB H TeM NPaKTHYeCKUe 3aHATHS, CAMOCTONATEeIbHAsI padoTa B KOMIICTEH METOINYECK
o0y4ammxcs, KypcoBasi padora (IIpoeKT) qacax i, oe
¢popMupos | obecneuenue
AHUIO
KOTOPBIX
CIoco0cTB
yer
3JIEMEHT
nporpamMmm
bl
1 2 3 4 5
BBenenne Conep:xanue yueOHOro MmaTepuasia OK 01, OK 02,
Hay4Hbie MeTO/1bl TO3HAHMS BELIECTB U XUMUUYECKUX sIBJICHUN. Posb
3KC}1,'IepI/IMeHTa U TEOpUH B XUMUU. MoenpoBaHUE XUMUYECKUX 2 SE 82’ 8112 gg’ 2
mpoiieccoB. 3HaUeHne XuMuu mpu ocBoenuu npodeccuit CI1O u OK 09’ ’
cneruanbHocTel CITO TexHunueckoro npodusis
poheCCHOHAIBHOTO0 00pa30BaHUsI.
Paznen 1.
Obmast n 44 |OKO01,0K02
HEOPraHNYeCcKas OK 03, OK 04,
XuMusH OK 05, OK 06,
Tema 1.1. Conepsxkanue y4eOHOT0 MaTepuasia OK 09
OcHoBHbIe nousiTusi | OCHOBHBIE NOHATHUSA XuMuM. BemectBo. Atom. Moliekyna.
U 32KOHBI XuMu4eCcKnuu aneMeHT. Asutotponus. [IpocThie U CIIOKHBIE 4 )

BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHEIN COCTAB
BEIIECTB. XUMHUUECKHE 3HAKU U (opMyJibl. OTHOCUTEIbHBIE
aTOMHasi U MOJIEKyJisipHas Macchl. KomuecTBo BeniecTna.




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

u3 Hero. PacueTHble 3a/1a4u Ha HAXO0XKACHUE OTHOCUTEIIBHOM
MOJIEKYJIIPHOM Macchl, ONpe/IeJIeHUEe MaCCOBOM JT0JIU
XUMHUUYECKHUX 3JIEMEHTOB B CJIIOKHOM BEIIIECTBE.

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 3axkon B popmynupoBke [1. I.Menneneena.
[lepuoauyeckas Tabinia XUMUYECKUX DJIEMEHTOB — I'pauyecKkoe
O0TOOpaKEeHUE IEPUOUYECKOTO 3aKkoHa. CTPYKTypa MepruoandecKon
TaOJMIIBL: TIEPUOJIBI (MaJIble ¥ OOJbINKE), TPYNIBI (TJIABHAS U

moooyHas).
ATOM — cioxHas yactuia. Aapo (IpoToHbI U HEUTPOHBI) U

aJeKTpoHHas o6omouka. M3otomnbl. CTpoeHre 31eKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB MaJIbIX NEPHOI0B. OCOOEHHOCTH
CTPOEHUS DJIEKTPOHHBIX 000JIOUEK ATOMOB JIEMEHTOB OOJIBIIINX
nepuoAoB (MepexoAHbIX 1eMeHTOB). [ToHsiTHe 006 opOUuTaNsIX. S-, p-
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 [lepuoanaeckoii TabInIIBI

XUMHUYCECKUX IIJICMCHTOB.

Tema 1.3.

Conepsxkanue y4eOHOT0 MaTepuajia




CrtpoeHnue BemecTBa

HNonnasi xumuyeckasi cBsi3b. Katnonsl, ux oOpazoBaHue U3 aTOMOB
B pE3yJbTATE MPOLECCA OKUCIEHUS. AHUOHBI, UX 00pa30BaHUE U3
aTOMOB B PE3yJIbTATE MPOLECCAa BOCCTaHOBIECHM. [loHHAs CBA3b KAk
CBSI3b MEXK/1y KATHOHAMHU U aHHOHAMHU 32 CUET BJIEKTPOCTATUUECKOTO
npuTsHKeHus. Kimaccudukarys MOHOB: 10 COCTaBY, 3HAKY 3apsijia,
HAJIMYUIO TUJIpaTHOU 00010uKku. MloHHBIE KpUCTAIMYECKUE PEIIECTKH
CBoiicTBa BENIECTB C HOHHBIM TUIIOM KPUCTAJLTMYECKON PEHIETKH.

KoBaJjieHTHast XuMHU4ecKas cBA3b. MexaHU3M 00pa30BaHus
KOBAJIEHTHOH CBsI3U (OOMEHHBIN U IOHOPHO-AKLIETITOPHBII).
DIIEKTPOOTPULATENBHOCTh. KOoBaneHTHbIE OMISIpHAS

U HEToJIsIpHas CBsI3U. KpaTHOCTh KOBAJIEHTHOM CBSI3H.
MonekyaspHbIE U aTOMHBIE KPUCTAINYECKHUE pemeTku. CBOMCTBa
BEILIECTB C MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAJUIMYECKUMHU
pELIETKAMM.

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

ArperaTHble COCTOSIHMS BellleCTB M BOJOPOIHAs CBA3b. TBepoe,
KUJIKOE U Ta3000pa3Hoe cOoCTOsIHMS BellecTB. [lepexos BemecTsa u3
OJIHOTO arperaTHOro COCTOSIHUS B APYTOE€.

BonopoaHast cBsi3b.

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

[IPUMECEM.

/Iucnepcublie cucrembl. [TIoHATHE O TUCIIEPCHOM CUCTEME.
Jucnepcuas da3za u qucniepcuonHas cpeaa. Knaccudukanus
NUCTIEPCHBIX CUCTEM. [IOHATHE O KOJTIOMAHBIX CUCTEMAX.




JlabGopaTopHoe 3aHsITHE
[TpuroroBienue cycrneH3nn kapooHara Kajublius 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. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, KHUJIKOCTEH U TBEPbIX BELIECTB OT PA3IMYHBIX (PaKTOPOB.
MaccoBast 0JI1 paCTBOPEHHOI'O BEILIECTBA.

DVIEKTPOJIUTHYECKAA TUCCOUUALUA. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. DJIEKTPOJUTHYECKAs Aucconranns. MexaHu3Mel
DIIEKTPOJIMTUYECKON JUCCOLMALIMY IS BEIIECTB ¢ Pa3IMYHbIMU
TAIIAMU XUMUYECKOU CBA3U. | mapaTupoBaHHbIE U
HETUAPATUPOBAHHBIE HOHBL. CTENEHb dJIEKTPOIUTUYECKON
nuccouuanuu. CuibHbIE U C1a0ble JIEKTPOIUTBI. OCHOBHBIE
[10JIO’KEHMS TEOPUU DIIEKTPOJIUTUYECKON aucconranuu. Kuciorsl,
OCHOBAHUS U COJIM KaK JJIEKTPOJIMUTHI.

IIpakTHyeckoe 3aHATHE
[IpuroroBneHue pacTBopa 3aJaHHON KOHIIEHTPALIMH.




Tema 1.5.
Knaccupuranus
HEOPraHU4eCKHUX
COeUHEHUN M uX

CBOJICTBa

Copaep:xanue yueOHOro Mmarepuasa
KucJiotbl 1 uX cBoiicTBa. KHCIIOTHI KaK 3JEKTPOIUTHL, X
KJaccuduKaIys Mo pa3IudyHbIM NpU3HaAKaM. XUMHUYECKHUE CBOMCTBA
KHCJIOT B CBETE TEOPHUH IIEKTPOJIUTHIECKON AUCCOIUALIAH.
Oco0eHHOCTH B3aUMOJICUCTBUSI KOHLIEHTPUPOBAHHON CEPHOU U
a30THOM KUCJOT ¢ MeTautaMu. OCHOBHBIE CLIOCOOBI TTOTYyUYEHUS
KHUCJIOTBI.
OcHoBaHus 1 UX cBOMcTBA. OCHOBaHUS KAK 3JIEKTPOJIUTHI, UX
KJ1accuUKaIYs 110 pa3IMYHBIM MIPU3HAKaM. XUMUYECKHUE CBOMCTBA
OCHOBAHUU B CBETE TEOPHUU IIEKTPOJUTUYECKON JUCCOLHAINH.
Pa3soxxeHue HepacTBOPUMBIX B BOJI€ OCHOBaHUM. OCHOBHBIE CITOCOOBI
MOJIYYEHHUS] OCHOBAHUM.
Coun n ux coiicrBa. Conu Kak 35eKTpoauThl. Conu cpeaHue,
KHCJIbIE U OCHOBHBIE.
XUMHAUYECKHUE CBOMCTBA COJIEW B CBETE TEOPUU DIEKTPOIUTUIECKON
nucconuanu. CriocoOsl nmoaydeHus coneul. 'maponus coei.
Oxcuapl u ux coiictBa. ConeobOpasyroIue 1 HecoJIeo0pa3yrolne
okcubl. OCHOBHBIE, aM(OTEPHBIE Y KUCIOTHBIE OKCHUJIBI.
3aBUCUMOCTh XapaKTepa OKCUJIa OT CTEIIEHU OKUCIICHUS
00pa3yroIiero ero Metajia. XuMHUUE€CKHUEe CBOMCTBA OKCHUIOB.
[lomydeHue OKCHUIOB.

JlaGopaTopHoe 3aHsiTHE
HcnpiTanne pacTBOPOB KUCIOT HHAMKATOpamMu. Bzanmoiercreue

METAaJIJIOB C KMCJIOTaMHU.

B3anmogeiicTBiE KUCIIOT C OKCUAAaMU METAJUI0OB. B3anMoierictBue
KHCJIOT C OCHOBAHHUSMHU.

BzaumopencTBre KUCIOT ¢ cojiAMu. McmibITaHME pacTBOPOB
1IEJI0YEeN HHAUKATOpaMu. B3anumMoaerCcTBUE IETOYEH C COTISIMM.
B3anmoneiictBue cosen apyr ¢ npyrom. I maponus conen
Pa3IMYHOTO THIIA.




Tema 1.6. Copaep:xanue yueOHOro Mmarepuasa
XUMHYECKHe Knaccupukanuss xXumMuyecKux peakuuii. Peakunum coenmHeHus,
pa3NoKEeHMsI, 3aMeleHus, oOMeHa. Katanutuueckue peaxkiuu.
ObpaTtumbie 1 HEOOPATUMBIE PEAKIIHUH.
['OMOreHHbIE ¥ TETEPOT€HHBIE PEAKIINHU. DK30TEPMHUUECKUE U
PHIOTEPMUYECKHUE PEAKIINH.
TennoBoit 3ghekT XuMUIeCKUX peakiuil. TepMoXuMHuIecKue
YpaBHEHUS.
OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHBIC peaknun. CTerneHb
okucieHus. OKUCIUTENb U BOCCTAHOBIIEHNE. BoccTaHOBUTEND 1
OKHUCJeHHE. MeTo 37IeKTpOHHOro OanaHca AJig COCTaBICHUS
YPaBHEHUHN OKHCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
CxopocTh XMMHYECKHX peakuuil. [IonsaTHE 0 CKOpOCTH
XUMHAYECKUX PEaKUi. 3aBUCUMOCTbh CKOPOCTH XUMUYECKUX PEAKIUI
OT Pa3UYHBIX (PAaKTOPOB: MPUPOJIBI PEATUPYIOIIUX
BEILIECTB, X KOHLIEHTPALINH, TEMIIEPATYPHI, TIOBEPXHOCTH
CONIPUKOCHOBEHUS U UCIIOJIb30BaHUs KaTaIU3aTOPOB.
O0paTumocTb XUMHYECKUX peakuuii. O0paTnMble 1 HEOOpAaTUMBbIE
peakinyi. XMMHYECKOE PAaBHOBECUE U CIIOCOOBI €T0 CMEILICHHUS.

peakuuu

JlaGopaTopHoe 3aHsiTHE
Peakuus 3aMellieHnst MeH JKeJIe30M B paCTBOPE MEIHOTO KyIopoca.

Peakuuu, unyniue ¢ oOpa3oBaHUEM OCaJiKa, ra3a UiIu BObI.
3aBUCUMOCTh CKOPOCTH B3aUMOJACHCTBUS COJSTHOU KUCIIOTHI C
METaJUIaMU OT UX MPUPOABI. 3aBUCUMOCTb CKOPOCTH
B3aUMOJICMCTBUS LIUHKA C COJITHOM KUCIIOTOM OT €€ KOHLEHTPAIUH.

3aBHUCHMOCTB CKOPOCTH B3auMoeicTBus okcuaa meau (1) ¢
CEpPHOM KUCIIOTOM OT TEMIIEPATYPHIL.




Tema 1.7.
MeTaiibl M
HEeMETAJLJIbI

Conep:xanue yueOHOro MmarepuaJjia

MeTtasibl. OcOOEHHOCTH CTPOCHHSI ATOMOB U KPUCTAILIIOB.
duznueckue cBoiicTBa MeTauioB. Kimaccudukaiiyss MeTamioB 1o
PA3IMYHBIM MPU3HAKAM. XUMUYECKHUE CBOMCTBA METAJIJIOB.

OO61He crocoOb! MoTyueHus MeTallioB. [loHsATHE 0 MeTaLTyprumu.
[TupomeTamTyprus, FTHAPOMETAILTYPTHS U SJIEKTPOMETAILITYPTHSl.
CruiaBbl UEpHBIE U 1IBETHBIE.

HemeTanabl. 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.

DNEKTPOXUMHUECKUH Psijl HAPsHKEHU MeTauioB. MeTaloTepMus.

IIpakTHYyeckoe 3aHATHE
[Tony4yenue, cobupanue u pacro3HaBanue ra3on. Pemienue

OKCIICPUMCHTAJIbHBIX 3aJ1a4.

Pasznea 2.
Opranuyveckas
XUMUs
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Tema 2.1. Conep:xanue y4eOHOr0 MaTepuasa
Ocnosuble nousitust | Ilpeamer opranuveckoit xuMun. IIpupoHbIC, HCKYCCTBEHHBIC U

OpraHu4ecKoi CUHTETHYECKHE OpraHnveckue Bemectsa. CpaBHEHHE
XHMUH K TCOpHS OpPraHUYECKHUX BEIIECTB C HEOPTaHUYECKUMH.
CTpocHUA BasieHTHOCTE. XMMHUUECKOE CTPOEHHUE KaK IOPAIOK COETUHEHHS
OPraHHYecKHX

. aTOMOB B MOJIEKYJIbI IO BaJIEHTHOCTH.
COeIMHECHNH .
Teopusi crpoeHnst OPraHMYeCKUX COeIMHEHU

A. M. BytiepoBa. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO
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. Peakiunmn
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
NPHUPOJHBIE
HCTOYHUKH

Conep:xanue yueOHOro MmaTepuasia

AJIKaHBbI. AJIKaHbl: TOMOJIOTUYECKUN P, U30MEPHS U
HOMEHKJIaTypa alKaHOB. XUMHYECKHE CBOKMCTBA aJIKaHOB (METaHa,
3TaHa): TOPEHHE, 3aMELICHHE, Pa3I0KEHHE, AETUIPUPOBAHHUE.
[IpuMeHeHne anKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. DTUJIEH, €T0 MOJIyYeHUE (IETUIPUPOBAHUEM 3TAHA,
JenoauMepu3annen noaudTuieHa). ['omonornueckut pan,
MU30MEpHsl, HOMEHKJIATypa aJIKEHOB. XMMUYECKHUE CBOMCTBA
ATUJICHA: TOPEHUE, KAYECTBEHHBIE peakiuu (00ECIBEUNBAHUE
OpOMHOI1 BOJIbI M pacTBOpA IEPMAHTaHATA Kajusl), TUApaTalus,
nosimMmepusanus. [[puMeHenre 3TuiaeHa Ha OCHOBE CBOMCTB.

J{uennbl 1 kayuyku. [loHgTHE O TUEHAX KaK YyIIIEBOJOPOAaXx C
JBYMS IBOMHBIMU CBSI3sIMU. CONPSIKEHHBIE TUEHBI. XUMUUYECKHE
cBoiicTBa OyTaaunena-1,3 u u3ornpeHa: ooeciBeunBaHue OPOMHOM
BOJIbI U TIOJIUMEpHU3AIns B Kayuyku. HatypanbHblii u
CUHTETUYECKHUE KayuyKu. Pe3una.

AJNKUHBI. AlleTHiieH. XUMHUYECKHE CBOMCTBA alleTUJICHA: TOPEHHUE,
o0eclBeUBaHHE OpoMHOI BOJIb, IIPUCOETUHEHU
XJOpOBOJOpOJAa H ruaparauus. lIpuMmeHeHne aneTwineHa Ha
OCHOBE CBOMCTB.

MexxkiaccoBast U30MepHs C aIKaIUCHAMMU.

Apenbl. ben3on. Xumuueckue cBoicTBa OEH30I1a: TOPEHUE,
peakiuy 3amenieHus (raJoreHupoBaHue, HUTPOBAHUE).
[Ipumenenue OeH3051a Ha OCHOBECBOMCTB.

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

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




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

nepepaboTku. O3HaAKOMIIEHHE C KOJUICKIIMEH KayqyKOB U
oOpa3laMu U31eNTui U3 pe3UHBI.

Tema 2.3.
Kuciaopoacoaep:xaiy
He OpraHuyeckKue
coeIMHEHHS

Copep:xanue yueOHOro MmaTepuasia

Couprsl. [Tonydyenue stanona OpoxKEHUEM TITIOKO3bI U
rugpartanuen dTuiaeHa. [ mapoKkcunpHas rpymnmna Kak
dbynkimonanpHas. [ToHsTHE O peNeIbHBIX OJJHOATOMHBIX

CIUpTax.

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

AJIKOTONHU3M, €ro MOCIEACTBHS Il OPTaHW3Ma YEJIOBEKA U
IpEeAYNpPEKICHHE.

['unepuH Kak mpeacTaBUTEIb MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakiys Ha MHOTOATOMHbBIE CITUPTHI.
[IpumeHenue rimeprHa.

DenoJ1. PuznYecKre U XUMUYECKUe CBOMCTBA (PpeHoJ1a.
B3auMHoe BiMsiHUE aTOMOB B MOJIEKyJe eHoIa:
B3aUMOJECHUCTBUE C TUAPOKCHUIOM HATPUS U @30THOU KUCIIOTOM.
[Ipumenenue ¢eHona Ha OCHOBE CBOMCTB.

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

@opMaNbAETHU/I M €TO CBOMCTBA: OKUCIICHUE B
COOTBETCTBYIOILYIO KUCJIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIMM ciupT. [lonyyeHne anpaerunioB OKUCIEHUEM
COOTBETCTBYIOMUX cnupToB. [[puMenenue hopmanpaeruaa Ha
OCHOBE €r0 CBOMCTB.

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




kucaort. [lonydyenne kapOOHOBBIX KUCIOT OKUCICHUEM
anbAErUI0B. XMMUYECKUE CBOKCTBA

YKCYCHOM KUCJIOTBI: 0011I1€ CBONCTBA C MUHEPAIbHBIMU
KHUCTIOTaMU U peakuus strepudukanuu. [Ipumenenne ykcycHoi
KHCJIOTBI HA OCHOBE CBOMCTB. BBICIINE KUPHBIE KUCIIOTHI

Ha IpUMEPE NAIbMUTUHOBOW U CTEAPUHOBOM.

Caoxnblie 3¢pupsbl 1 Kupbl. [lonydeHue cioxHbIX 3GUPOB
peakuueit arepuduxaiuu. CiaoxxHbie 23Upbl B IPUPOJE, KX
3HaueHue. [[pumenenne cnoxxHbIX 3(pUpPoOB HA OCHOBE CBOMCTB.
Kupsi kak cinoxksbie 2¢upsl. Knaccudukarus sxupos.
XUMHUUYECKHE CBOMCTBA )KUPOB: TUAPOJIN3 U THIPUPOBAHUE
KUJKUX KUAPOB. [ [ppuMeHeHne )KupoB Ha OCHOBE CBOKMCTB. MbLia.
YraeBoabl. YTIIE€BObI, X KIaCCU(PUKALM: MOHOCAXaPHIbI
(rmroko3a, GpyKTO3a), AUcaxapusl (caxapo3a) U MoJIMcaxapy bl
(Kpaxman 1 1eJUTI0103a).

['mrox03a — BEMIECTBO € IBOWCTBEHHOU (DYHKIIMEH —
aNbJIETUAOCTUPT. XUMUYECKUE CBOMCTBA IITIOKO3bI: OKUCIICHUE B
IJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE
opoxenue. [I[puMeHeHne III0KO3bl HA OCHOBE CBOMCTB.

3Ha4YEHHE YTIEBOAOB B )KUBOM MPHUPOJIE U )KU3HU YEJIOBEKA.
[ToHsTHE O pEaKUUsIX MOJIN-

KOHJICHCAIlMU U THIPOJIN3a HA PUMEPE B3aUMOIPEBPAILICHHIA:
[JIFOK03a <> MOJIUCcaxapul.

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

B3anMoieiicTBIE TIFOKO3bI M caxapo3bl ¢ ruapokcuaom meau (11).
KauecTBeHHAs peakiiys Ha Kpaxmall.




Tema 2.4.
A3oTcoaepxamue
OpraHuvecKue

COCIMHEHMS.
Hosmumepsbl

Conepsxkanue y4eOHOT0 MaTepuasia

Amunsbl. [Tonstue 06 amunax. Anudatndeckue aMuHbI, UX
KJIacCU(pUKAIMs U HOMEHKIIaTypa. AHUIIMH KaK OpraHU4ecKoe
ocHoBaHue. [lonyyeHue aHuiIMHA U3 HUTPOOEH301a.

[IprMeHeHne aHUIIMHA HA OCHOBE CBOWCTB.

AMHUHOKHCJI0TBHI. AMUHOKHUCIIOTHI KaKk aM(pOTEepHbIE
TU(PYHKIIMOHAIbHBIE OPraHUYECKHE COCTUHEHMS. XUMUUYECKUE
CBOMCTBA aMUHOKHCJIOT: B3aUMOJEHUCTBUE C MIEI0YAMU, KUCIOTAMH
U APYT C ApYyroM (peakius nojJuKoHaeHcanun). [lentuanas cBssb u
nonunentuael. [IpumeHenne aMMHOKHUCIIOT HA OCHOBE CBOWCTB.
beaxnu. IlepBuunasi, BTOpUUHAsI, TPETUUHAS CTPYKTYpPbI OEJIKOB.
XUMUYECKHUE CBOMCTBA OCIKOB: TOPEHUE, JIEHATYpaIUs, THAPOIU3,
LBETHBIE peakiuu. buonornueckue pyHkunu

O€JIKOB.

IMoaumepsl. benku u noaucaxapuibl Kak OMOMOJIUMEPBHI.
ILmactmaccsl. [lonydeHne noauMepoB peakuuei moJauMepu3anuy 1
IIOJINKOHICHCALIMH.

TepMonaCTUYHBIE ¥ TEPMOPEAKTUBHBIE TIJIACTMACCHI.
[IpencraBurenu riacTMace.

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

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

JeHaryparus pacTBopa 0eika KypuHOTO sSifiia CIIUPTOM,
pacTBOpaMH COJIEH TSKENBIX METAIJIOB U IIPU HATPEBAHUH.

IIpakTHYyeckoe 3aHsATHE
Pemienue skcnepuMeHTaNbHBIX 3a7a4 Ha UJICHTU(UKAITUIO

OPTraHUYECKUX COCIUHECHUMN.

IIpakTHYeckoe 3aHsATHE
Pacno3naBaHue miacTMacc ¥ BOJIOKOH.




IIpomexyTouHast arrectauus B popme 1u(pepeHIHPOBAHHOIO 3a4YeTa

Bcero
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3. YCJIOBUS PEAJIN3AIIMA PABOYEHN ITPOT' PAMMBI

3.1. TpeGoBaHUsA K MUHUMAJIbHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecreyeHUI0 O0y4YeHHsl M0 JUCHHUILTIMHE
Peanuzanus paboueit mporpaMMbl JTUCHUILTAHBI TpEOyeT HaIU4us y4eOHOT0
KaOMHEeTa XUMUHU.

O6opynoBanue yueOHOro kabuHera:

MynbTUMEIUIHBIA KOMIUIEKC (KOMIBIOTEp C JIMIEH3UOHHBIM MPOrPAMMHBIM
oOecrieueHneM, MOAKIIOUEH B CETh C BBIXOJOM B HHTEPHET, MPOEKTOp, IKpaH s
IpoeKkTopa, KoJoHKM (ayauo). PaGouee Mecrto mnpenojaBatens, paboyue MecTa
oOyuaromuxcst (25 MecT), KOMIUIEKT y4eOHO-METOIUYECKON IOoKyMeHTauuu, Kommiekr
0o0opy/oBaHus UId JEMOHCTpALlMM ONBITOB M OPraHU3alMM MPAKTHUKU U JIaOOpAaTOPHBIX
paboT; Habop Mojened KPUCTAUIMYECKUX PELIETOK; KOMIUIEKT MOJENeHd aToOMOB MJis
cocTaBlieHUs] 00OBEMHBIX MOJIENIEH MOJIEKYJ CO CTEPKHAMHU (JIEMOHCTPALIMOHHBIN); MOAEIb
«CTpoeHne aToMay»; KOMIUIEKT MOJENEW MO0 XMMHUYECKUM IMPOU3BOJCTBAM; MPUOOp AJs
NOJIYYEHHS Ta30B; NMPUOOp IJIs 3JIEKTPOJIM3a PACTBOPOB COJIEH; peakThBbl. KoMIIEKT 1is
coopku muctuiuisitopa. Kommuekr mepHod mocynbl. Habopbl XMMHUYECKMX pPEaKTHBOB.
Anmapat aia guctwusanun Boasl (220 B). Hentpudyra nemonctpanronnad. CoupToBka
naboparopHas sutas. Tepmomerp xkuakoctHod (0-100 rpan.). VYcraHoBka st
(GunpTpOBaHMs MO BaKyyMoM. ['opesnika yHuBepcanpHast. [Ipubop niist onbITOB O XUMHH C
AIEKTPUUECKUM TOKOM (J1abopatopubiit). [Ipubopsl, HAOOPHI MOCYABl U MPUHAMAJIEKHOCTH
JUISL XUMHUYECKOTO SKCIEpPUMEHTa;  HAa0Opbl XMMHUYECKHX peakThBOB. [Ipubop s
nostyaerusi razoB [1I1I. [Tpubop ass nmonydeHus raion0aaIkaHoB Jab0paTOPHBIi.

3.2. HudopmanmoHHoe odecriedeHue 00ydeHHsI
3.2.1I1eyaTHbIe U3AAHUSA

OcHoOBHbBIE YUeOHbIC U3TAHUSA:
1.Apremenko, A.W. Opranndeckas xumus . yueOuuk / Apremenko A.M1. — Mockaa :

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

https://book.ru/book/924050
2. I'munaka, H.JL. OOmas xumus : ydyeOHoe nocobue / I'muaka H.JI. — Mocksa :

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

JlonoJHUTeIbHbIE y4eOHbIe U3IaHUsI:

3. O6 o6pazoBannu B Poccutickoit denepanmu: deaep. 3aKOH OT

29.12. 2012 Ne 273-®3 (B pen. denepanbubix 3akoHoB oT 07.05.2013 Ne 99-03, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-d3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-d3, ot 27.05.2014 No 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeCeHHbIMU DenepanbHbiM 3ak0OHOM 0T 04.06.2014 No 145-D3, B pea. ot 03.07.2016,
c u3M. oT 19.12.2016.)

4. 1lpuka3 MunucrtepctBa obpazoBanuss u Hayku PD or 17.05.2012 Ne 413 «O6


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

yTBepXKAeHUH (eJepalbHOr0 TOCYJAapCTBEHHOTO 00pa3oBaTelIbHOIO  CTaHJApTa
cpenHero (IOJTHOTO0) 001Iero 00pa3oBaHUs.

5. [Ipuka3z MunucrtepctBa oopazoBanus u Hayku P® ot 31 gexabps 2015 r. N 1578 "O
BHECCHUHU U3MEHEHUH B (peliepaIbHbIil roCcy1apCTBEHHBIN

00pa30BaTeNbHBIN CTAHIAPT CPETHETO 00IIEro 00pa30BaHUs, YTBEPKICHHBIHI

npukazoM MuHucrtepcTBa oOpa3oBanusi U Hayku Poccuiickoii ®enepanuu ot 17 mas

2012 r. N413"

6.Ilucemo JlemapTtameHTa TOCYIApCTBEHHOW TOJUTHKH B cdepe MOATOTOBKH

pabouux kaapoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHIaMM MO OpraHU3allMU TONYYEHHUS CpeaHero oOlmiero oOpa3oBaHHS B
npeaenax OCBOCHHs 00pa30BaTENBHBIX MPOrpaMM CpPeIHEro MpodecCHOHATBHOTO
oOpa3oBaHusl Ha 0a3e OCHOBHOro OOIIEro o0Opa3oBaHHS C Y4eTOM TpeOoBaHUI
denepadbHBIX TOCYIApPCTBEHHBIX OOpa30BAaTENbHBIX CTAaHAAPTOB U  IOTy4aeMOi
poQeCCuu WK CIEeNUATLHOCTH CPETHEr0 MPOPECCUOHATIBHOTO 00pa30BaHUM.

3.2.2. DaeKTpoHHBIE H3IaHUA (3JIEKTPOHHBIE Pecypchl)
7.Wwww.pvg.mk.ru ( Onmumnuana «I[Tokopu BopoObEBbI TOPHI»)
8.www.alhimikov.net (O6pa3oBaTe/bHBIN CAUT AJ1s
IIKOJIbHUKOB).
9.www.chem.msu.su (3aekTpoHHas ONOIMOTEKA 1o XMMHK).
10.www.enauki.ru (nHTepHeT-u31aHue 1)1 yauTeneid « EcTecTBeHHbICHAYKI»).
11.www.1september.ru (Mmetoaudeckas razera «IlepBoe CEHTIOPS).
12.www.hvsh.ru (xypHan «XuMus B IIKOJIEY ).
13.www.hij.ru (GkypHam « XUMUS | KU3HbY).

14. www.chemistry-chemists.com (31eKTpOHHBII KypHaT «XUMUKA U XUMUSD).

4. KOHTPOJIb M  OLEHKA PE3VJLTATOB  OCBOEHUS
JTACHATIIINHBI

KoHTponb 1 omeHKa pe3yIbTaTOB OCBOCHHS TUCIUTIIMHBI OCYIICCTBIISICTCS
MpernojiaBaresieM B MPOIECCe MPOBEACHUS MPAKTHUECKUX 3aHITHH U
1abopaTOpHBIX PabOT, TECTHPOBAHUS, & TAKXKE BBHIMOJHEHUS OO0YyYaroUUMUCS
WHAVMBUYAJIbHBIX 3aJaHHUM, IPOCKTOB, UCCICIOBAHUM.

4.1. ®opMbl 1 METOAbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4eHuUs!

Pe3yabTatbl 00y4eHns (0CBOCHHbIE DopMbI U METOABI KOHTPOJISI
YMEHHUS, YCBOCHHbIEC 3HAHMS) U OLICHKH Pe3yJibTAaTOB
o0yueHusi



http://www.pvg.mk.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/

N3yyenne AUCIUTUITMHBI HAMIPABJICHO Ha
dbopmMupoBaHre OOIIMX KOMITETEHIIUMN:
OK 0l. Ilomummarb  CyIIHOCTH U
COIIMAJIbHYI0 3HAYMMOCTb CBOEH Oymyuiein
npodeccun, MpOsBIATh K HeW YCTOMYHBBIN

UHTEpEC.

OK 02. Opranu3oBbiBaTb COOCTBEHHYIO
JeSITeIbHOCTD, BHIOUPATH TUIIOBBIE METOJIbI
U CHocoObl BBITIOJTHEHUS
npodeccoHaNbHbIX 3a/a4, OIEHUBATh HX
3¢ (PEKTUBHOCTH U KaYECTBO.

OK 03. [Ilpunumare  pemeHus B
CTaHJAPTHBIX U HECTAHIIAPTHBIX CUTYAITHIX
Y HECTH 32 HUX OTBETCTBEHHOCTb.

WHIVBHUIYyaJIbHBIE U
(bpOHTAIILHBIE OMPOCHI;
XUMUYCCKUHN TUKTAHT;
CaMOIIPOBEPKa;
B3aUMOTIPOBEPKA;
TECTHUPOBAHKE;
npakThdeckas padora;
naboparopHas pabota

OK 04. OcymecTBiasiTh MOUCK U
UCIIOJIb30BaHUE uH(bOopMaIIny,
HE0OXO0IUMOM JUIst 3¢ PEeKTHBHOTO
BBITIOJIHEHUS TMpOo(decCUOHATBHBIX 3ajad,
npoecCHOHaTBbHOTO ¥ JIMYHOCTHOTO

pa3BUTHA.
OK 05. Hcnonb3oBaTh HH(DOPMAMOHHO-
KOMMYHUKAIIMOHHbIE TE€XHOJIOTHH B

npoheCCUOHAIBHOM JIeSITETLHOCTH.

OK 06. Paborate B  KOJICKTHUBE,
3pPeKTUBHO 00mAaThCA C  KOJUIETaMH,
PYKOBOJICTBOM, IMOTYUHEHHBIMH.

OK 09. OpueHTHpOBaTHCS B YCIOBHUAX
CMEHBI TEXHOJIOTH B MPOo(ecCHOHATBHON
NeSTETHLHOCTH.




OcBoeHue COJIEp KaHUS yueOHOU
IUCHMIUTUHBL ~ «XUMUs»  o0ecreynBaeT
JIOCTIDKEHHE OO0YYaloUIMMHUCS CIETYIOLUX
pe3yJIbTATOB:

JIMYHOCTHBIX:
— YyBCTBO TOPJOCTH W YBaXKCHHI K
HCTOPHUH U JIOCTH)KCHUSM OTEYCCTBEHHOM
XUMHYCCKON HayKH; XHUMHYCCKH
rpaMOTHOE MIOBEJICHHE B
MpOoeCCUOHATTEHON NIESITEIBHOCTH W B
OBITY TIPH OOpANICHHHM C XUMHYCCKHMHU

BEIIECTBAMH, MaTepHrallaMu U
poLeccaMu;

- TOTOBHOCTh K POAOIKEHUIO
o0pazoBaHUs u TTOBBIIIICHUS
KBaJIM(pUKATIU B n30paHHON
npodeCCUOHAIBHOW ~ JCSATEILHOCTH U
00BEKTHUBHOE OCO3HAaHUE ponu

XUMHAYECKUX KOMIIETCHIIUN B 3TOM;
— YMEHHE UCIOJIb30BATh JOCTHUKEHUS
COBPEMEHHOW XMMHMYECKOM HAyKH U

XUMHUYECKHUX TEXHOJIOTHM TUIs
MTOBBIIIICHUS COOCTBEHHOTO
UHTEJICKTYaTbHOTO pa3BUTHS B
BbIOpaHHOU npodhecCHoHaATLHOM

JESITCILHOCTH;

WHIWBHUIYaJIbHBIE U
(bpoHTaJIbHBIE
OTIPOCHI;, XMUMHYCCKUN
JTUKTaHT;
CaMOIIPOBEPKa,
B3aUMOIPOBEPKA;
TECTHUPOBAHKE;
npakTuyeckas paboTa;
naboparopHas padoTa




OcBoeHnue COJIEp KaHUS yueOHOU
OUCUUIUIMHBL  «XUMHA»  OOecleynBaeT
JIOCTIDKEHHE OO0YYaloUIMMHUCS CIETYIOLUX
pe3yJIbTaTOB:

MeTanpeIMeTHbIX:

—  HCIOJIb30BaHUE  PA3UYHBIX  BUJIOB
MI03HABaTEIbHOM JeSITeTbHOCTH u

OCHOBHBIX MHTEJJICKTYaJIbHBIX ONepalui
(mocTaHOBKM 3ajauu, (POpMyJIUpPOBAHUS
TUIIOTE3, aHAJIM3a U CUHTE3a, CPABHEHUSI,
00001IeHMS, CUCTEMaTH3aIuH,
BBISIBIICHUS ~ TPHYMHHO-CJICICTBEHHBIX
CBsI3EH, MOHCKa aHaJIOT OB,
dbopmyIUpoOBaHUS BBIBO/IOB) JUISt
pelIeHus MMOCTABJIEHHOU 3a7a4u,
MIpUMEHEHNE OCHOBHBIX METOJI0B
no3HaHus  (HaOmOIEeHMs,  HAY4YHOIO
AKCIIEPUMEHTA) LTS U3YUYCHUS
Pa3IUYHBIX CTOPOH XUMUYECKUX
O0OBEKTOB U TPOIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOIUMOCTh
CTAJIKUBAThCSI B MpOodecCUOHATHLHOU
cdepe;

— WUCIOJIb30BAaHUE PA3IUYHBIX HUCTOYHHKOB
I TOJTyYEHUS XUMHUYECKOUN

uHpopmManuu, YMEHHE OLEHUTh €€

JOCTOBEPHOCTh ISt JTOCTHXKECHUSA
XOPOLINX pe3yJIbTaTOB B

npodeccuoHanbHOM cdepe;

WH/IMBHUIYAJIbHBIC U
(bpoHTaTBLHBIE OIIPOCHL;
XUMHYECKUN TUKTAHT;
CaMOIIPOBEPKa,
B3aUMOIPOBEPKA;
TECTUPOBAHUE;
IpaKTU4ecKas padoTa;
naboparopHas pabota

OcBoenue COJIepKaHMs y4aeOHOM
OUCLMIUIMHBL  «XUMHUs»  o0ecreyrBaeT
JOCTH)KEHHUE OOYYarOIMMHUCS CIETYOLIUX
pe3yJIbTaTOB:

npeaAMeTHbIX:

—c(hOopMHpPOBAaHHOCTh  MPEACTAaBICHUM O
MECTE€ XUMHHU B COBPEMEHHOM HAY4YHOU
KapTUHE MHUPA; TOHUMAHUE POJIM XUMHH
B (GopMuUpOBaHMH  Kpyrosopa H
(GYHKIIMOHATBHOU IrPaMOTHOCTHU
YeloBeKa IS pEelIeHUs] MPaKTHYECKUX
3a1ad4;

WHIUBUTyJTbHBIC U
(bpoHTaNbHbIE
ONPOCHI; XUMHUYECKUHN
JTUKTAHT;,
CaMOIIPOBEPKa;
B3aMMOITPOBEPKA;
TECTUPOBAHUE;
MpaKTH4ecKas padboTa;
nabopaTopHas padoTa




- BJIAJICHUE OCHOBOTIOJIATAOIIMMHU
XUMUYECKUMU TIOHSITUSMH, TEOPHUSIMH,
3aKOHaMH u 3aKOHOMEPHOCTSIMH;
YBEPEHHOE TMOJIb30BAHHE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

—  BIAJEHHE OCHOBHBIMHU  METOJIaMH
HAay4YHOTO MO3HAHMWsI, UCIOJIb3YEeMbIMHU B
XUMUU:  HAOJIOJICHUEM,  OIHUCAHUEM,
W3MEPEHUEM, SKCIEPUMEHTOM; YMEHHUE
0o0pabaTpiBaTh, OOBICHATH PE3YIHTATHI
MIPOBEJICHHBIX OMBITOB U JI€JIaTh BBIBO/IbI;
TOTOBHOCTh M CIIOCOOHOCTh HPUMEHSTH
METOAbl  TO3HAHUS NPU  PELICHUHU
NPaKTUYECKUX 33/1a4;

— c(opMuUpOBaHHOCTh yMEHHUSA JaBaTh
KOJINYECTBEHHBIE OIEHKU U MTPOU3BOJIUTH
pacyeTsl M0 XUMHUYECKUM (opmyliam u
YPaBHEHUSIM;

—  BIIaJICHHME  TpaBWIaMU  TEXHUKU
0e30macHOCTH  TPU  HUCIIOJIb30BaHUU
XUMHYECKUX BEIIECTB;

—C(pOpPMUPOBAHHOCTh CcOOCTBEHHOM
MO3ULINK 10 OTHOLIEHHUIO K XHUMHUYECKON
nHpopMaIuu, MOJIydaeMOM U3 pa3HbIX
HMCTOYHHUKOB.

B pesynbrare OCBOEGHUS — JUCIMILIMHbBI
00yyJaroIuiics JOJDKEH 3HaTh:
BAOXHEHUIINE  XUMHUYECKHE  TIOHATHS:
BEIIECTBO, XUMUYECKUI 2JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE AaTOMHas U
MOJIEKYJISIpHAsl Macchbl, HOH, aJJIOTPOIIHS,
U30TOIIbI, XUMHYECKast CBSI3b,
AJIEKTPOOTPHULIATETBHOCTh, BaJEHTHOCTD,
CTENEHb OKHCIEHUS, MOJb, MOJIApHas
Macca, MOJSIpHBIA 00BEM Tra3000pa3HbIX
BEILIECTB, BEILECTBA MOJIEKYJISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHUS, PAaCTBOPHI,

AIEKTPOJIUT n HEDJICKTPOJIUT,
ANEKTPOJIUTUYECKAS JIACCOLIMAIINS,
OKHCJIUTEID 51 BOCCTAaHOBHTEIb,

OKHCIICHHE W BOCCTAHOBJICHUE, TCILIIOBOM
3 deKT peakun, CKOPOCTh XUMHUYECKOM
peaKIuu, KaTaJn3s, XUMHYECKOE
paBHOBecHE,  YIJICPOJIHBIN CKeJIeT,

WHIUBUyaJTbHBIC U
(hpOHTAJILHBIE OMPOCHI;
XUMUYCCKUN TUKTAHT;,
CaMOIIPOBEPKa;
B3aMMOITPOBEPKA;
TECTUPOBAHUE;
MpaKTU4ecKas padora;
naboparopHas pabota




GyHKUMOHANBHAS Tpynmna, H30Mepus,
TOMOJIOTHS,;

OCHOBHBIE€ 3aKOHBI XMMHH: COXpPaHEHUS
MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa
BemiecTB, llepuonnueckuit 3akon JI.M.
Meneneena;

OCHOBHBIE TEOPUM XHMHH;, XUMHUYECKOU
CBSI3H, DJIEKTPOJIMTUUECKON TUCCOLIMAIINH,
CTpOCHUS OpraHUYeCKHUX u
HEOPTraHUYECKUX COCTUHEHUN;
BaXHEHINIME BEIIECTBA M MaTEpHUAIIbI:
Ba)KHEHIIINE METAJUTbI U CIIABbI; CEpHAas,
COJITHAs, a30THAsi U YKCYCHAasl KHCIIOTHI;
O5aropoJHbie Tra3bl, BOJOPOJ, KHUCIOPO/,
TaJIOTCHBI, IICIOYHBIC METaJLTbI;
OCHOBHBIC, KHCJIOTHBIE U aM{pOTEpHBIE
OKCHUIABI W  THAPOKCHIBI,  IIEJOYH,
YIJIEKUCIIBIA U YyTapHBIA Ia3bl, CEPHUCTHIN
ra3, aMMHaK, BOJa,lIPUPOTHBIN Ta3, METaH,
9TaH, STWIEH, alleTUWICH, XJOPHUJ HaTpusi,
KapOOHAT U TUAPOKApOOHAT HATpHA,
kapOoHatr u Qocdar kampuus, OCEH30I,
METaHOJI U ATaHOII,

CIIOKHBIE  3(UpBL,  KUPBL,  MBbLIA,
MOHOcaxapuabl (TII0K03a), IUCaXapUIbI
(caxapo3a), mosmcaxapuabl (KpaxMal u
LEJIJTI0JI03a), AHWIWH, aMHUHOKHCIIOTHI,
OeNKH, UCKYCCTBEHHBIE M CHHTETHUYECKHE
BOJIOKHA, Kay4yKH, TJIACTMACCHI;

B pesynprare OCBOEHHS JUCHUUILIAHBI
0Oy4JaroIuiics JOHKEH YMETh:
Ha3bIBaTh. H3YYEHHBIC BEIIECTBA IO
TPUBUAJIBHOW  WJIM  MEXIAYHApOJIHOU
HOMEHKJIATYpE; ONPENEIATD:
BAJICHTHOCTh U  CTENEHb OKHUCJIEHUS
XUMUYECKUX 3JIEMEHTOB, TUI
XMMHYECKOM CBSI3M B COEOUHEHUSX,
3apsi] UOHA, XapakTep CpPeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX u
OPTraHUYECKUX COEIUHEHUN, OKUCIUTEIIb
U  BOCCTAaHOBUTEIb, MNPUHAIJICKHOCTD
BEIIECTB K pa3HbIM KJ1accaM
HEOPraHUYECKUX U OPTaHUYECKUX

WHINBHUIYaJIbHBIE U
(bpoHTaNbHbIE
OMNPOCHI; XUMHUYECKUN
JTUKTAHT,
CaMOIPOBEPKa,
B3aMMOINPOBEPKA;
TECTUPOBAHKE;
MpaKTU4ecKas padbora;
nabopaTopHas padoTa




COCJIMHCHM;
XapaKTEepPU30BaTh:  BJEMEHTHl  MaJbIX
NEpUOJIOB MO  HUX  IOJOXKEHUIO B

[lepunoanueckon cucreme JL.A.
Menaencena; oo1Ine XUMHUYECKHUE
CBOICTBaA METaJIJIOB, HEMETAaJIOB,

OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX U
OPraHUYECKUX COCIWHEHUW;, CTPOCHUE W
XUMHUYECKUE CBOICTBA W3Yy4YEHHBIX
HEOPraHUYECKHUX 151 OPTaHUYECKUX
COCIMHEHUM; OOBACHATH: 3aBUCHUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHMS, MPUPOAY XHUMHUYECKOWU CBA3U
(MOHHOM KOBaJICHTHOM, METAJTMYECKOU U
BOJIOPOJTHOM),

3aBUCUMOCTb ~ CKOPOCTM  XHMHUYECKOU
peaKUMU U IIOJIOXKEHUE XUMHUYECKOTO
pPaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;
BBIITOJTHATh XUMUYECKUI SKCIIEPUMEHT: 110

pacno3HaBaHUIO BAKHENIIINX
HEOPTraHUYECKUX u OpPraHUYECKUX
COCIUHCHU;

MPOBOAUTL:  CAMOCTOSITEJIbHBIA  TMOUCK
XUMUYECKON uH(popMaru Cc
UCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHHKOB
(HAyYHO-TIOIYJISIPHBIX U3JIaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
HNurtepnera); HCTOJIb30BaTh
KOMITbIOTEPHBIE TE€XHOJIOTUU TUIs1

o0paboOTKM W Tepenayl XUMHUYECKOU
nHpopMaluu U €€ TMPEICTABICHUS B
pazIuyHbIX hopMax;

CBSI3bIBATh: HW3YUYCHHBIA MaTepuans co
cBOEH npodhecCHoHATLHOM
NEeATENIbHOCTBIO;  pellaTh:  PAaCUETHbBIC
3a/a4d M0 XUMHUYECKUM (dopMysiaMm U
yYpaBHEHUSIM,;

UCIIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS U
YMEHUSI B MPAKTUYECKOU JEATEIbHOCTU U
MMOBCEIHCBHOM JKM3HU:

JUIsT OOBSICHEHHSI XUMWYECKUX SIBJICHHM,
MPOUCXOJAIIMX B MPUPOJE, OBITY W Ha
MIPOU3BO/ICTBE;

OTIPENICJICHUS] BO3MOKHOCTH TPOTEKaHUs
XUMUYECKUX TPEBPAIICHUN B Pa3INIHBIX




YCIIOBUSX U OLICHKU UX MOCJIEACTBUM;
AKOJIOTUYECKHU TPAMOTHOTO TMOBEJCHUS B
OKpYXalolllel cpejie;

OIICHKH BIIMSTHUS XUMHYECKOTO
3arpsA3HEHUS] OKpYXKalolllel cpeapl Ha
OpraHu3M 4YEJIOBEKa W [Pyrue KUBbIC

OpTaHH3MBEI;
6e3o0macHOro oOpaIlieHus ¢ TOPIOYUMH U
TOKCHYHBIMH BEIIIECTBAMU u

J1a00paTOPHBIM 000PYIOBAHUEM;
IIPUTOTOBJIEHUSI PACTBOPOB  3aJaHHOM
KOHIIGHTpAallik B OBITYy W  Ha

MIPOU3BO/ICTBE;
KPUTUYECKOW OLIEHKH JIOCTOBEPHOCTHU
XUMUYECKON uH(bOopMaIIny,

HOCT}’H&IOH.[GI\;I M3 Pa3HbIX UCTOYHHUKOB.

4.2. ®OoH OLEHOYHBIX CPEACTB /Jisi NMPOBeJeHHUS TEKYIIero KOHTPOJISA H
NMPOMEKYTOUHOM aTTecTAlMU 00YYAIIMXCS M0 JUCHUILUIUHE.

IHoka3zaTean u KpUTEPHH OLIEHUBAHNUSI KOMIIETEeHIIHI1
[lokazatenu W KpPUTEPUM OLICHUBAHUS KOMIIETEHIIMM OTpaX€Hbl B KOMILUICKTE
KOHTPOJIbHO-OLIEHOUHBIX cpencTB. (IIpunoxenue 1).

KoHTpoJ/bHBIE M TeCTOBBIE 3a1aHUA
[lepeueHp BOMPOCOB, KOHTPOJIbHBIE M TECTOBBIE 3aJlaHUs, HEOOXOAMMBIE AJISi OLICHKH
pe3ynbTaTOB ~ OOYYEHHUsI  XapaKTepu3ylolUX  (QOpMUpPOBaHME  KOMIETEHIIMM
MPEICTABIICHBI B KOMIUJIEKTE KOHTPOJbHO-OLIEHOUHBIX cpeacTB. ([Ipunoxenue 1)

MeToanuyeckue MaTepuasibl
MeTtoaudeckre MaTepuaibl, OMPEACSISIIONINE TPOIEAYPhl OICHUBAHHUS PE3yJIbTaTOB
oOydeHus1 XapakTepusyrommx (OPMUPOBAHHWE KOMIIETEHIIMH TMPEICTaBICHBl B
METOJMYECKIX PEKOMEHAIUAX IO BBIMOJHEHUIO mpakTrueckux padot (IIpumoxenue
2), nabopatopusix padot (IIpunoxenue 3).



