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1.ITIACIIOPT PABOYEM ITPOI'PAMMBI JUCUIIINHBI
OV 1.07 Xumus

1.1. O6n1acTh NpUMeHEHUS MPOTrPaAMMbI

PaGouast mporpamma SIBISIETCS YaCThIO MPOTPaMMBbI MTOATOTOBKH CHEITHATMCTOB
cpeanero 3BeHa B cooTBeTcTBUU ¢ PI'OC CIIO nmo cnermansHoctu 15.02.15
«TexHonorus MeTasIoo0padaThIBAIOIIETO TPOU3BOACTBAY.

PabGouast mporpamma y4yeOHOW AUCHUIUIMHBI «XHUMHs» pa3zpaboTaHa B
cootrBeTcTBUM ¢ TpedoBaHusmMu PI'OC CIIO mo cnenumanbHoctn 15.02.15
«Texnonoruss  Meramuio00padaTHIBAIOIIETO  MPOU3BOJCTBA»,  YTBEPKAEHHOTO
npukazoM Munucrtepcta oopazoBanus u Hayku PO ot 09.12.2016 1., Nel1561 (pen.
or 17.12.2020) u npuMepHON IPOrpaMMoil y4eOHOW JUCUUIUIMHBI «XUMUSD) IS
Npo(EeCCHOHANIBHBIX ~ O0pa30BaTENbHBIX  OpraHu3aluid,  PEKOMEH]JIOBaHHBIX
@enepanbHbIM  TOCYAAPCTBEHHBIM ABTOHOMHBIM yupexaeHueMm «®denepanbHbli
UHCTUTYT pa3Butus oOpazoBanus» (DPI'AYV«DHUPO») B KauecTBE HNPUMEPHBIX
MporpamMMbl JJis peaiM3alid OCHOBHOW MpO(eCcCHOHANBHOW 00pa30BaTEIbHON
nporpammbel CIIO Ha 06a3ze OCHOBHOro oOIIEero 00pa3oBaHUS C MOJYyYEHHUEM
cpeanero oomero oo6pasoBanus (IIpotrokonm Ne 3 or 21 wroms 2015 .
Peructpammonnsiit Homep perieHzuu 385 ot 23 uronst 2015 r. ®I'AY «DUPO») (c
W3MEHEHUAMU U JonoiaHeHussMu ot 25.05.2017 1.).

1.2. MecTo qucuuminnbl B ctpykrype IHHIICC3

VYyebHas AWCHUIUIMHA OTHOCUTCS K O0O0IIE00pa3oBaTENbHONW MOJATOTOBKE B
CTPYKTYpE MPOTPaMMBI TIOJITOTOBKH CTICITHAIMCTOB CPEIHETO 3BCHA.

1.3. Henu u TpedoBaHus K pe3yibTATAM OCBOECHUS M CHMIJIMHBI.
N3yyeHue AUCHUIUIMHBI HAIPaBiIeHO Ha (POPMUPOBAHKE OOIINX KOMITETEHIIMA:
OK 01. BriOupaTs criocoOsl penieHus 3a1a4 npoheccuoHaaIbHOM 1eITeIbHOCTH
MIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM.
OK 02. OcymiecTBisTh MOUCK, aHAIW3 W HWHTEpPOpETalMi0 WHGOPMALINH,

HE0OXOIUMOM ISl BHIIOTHEHUS 3a]1a4 MPOoGeCcCUOHANBHON JeSTENbHOCTH.

OK 03. IlnanmpoBaTh W peaTM30BBIBATH COOCTBEHHOE MPO(PECCHOHATBLHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. Paborath B KOJJIEKTHBE M KOMaHAE, 3(PPEKTUBHO B3aMMOIECHCTBOBAThH C
KOJIJIEraMU, PyKOBOJICTBOM, KIIMEHTAMM.

OK 07. ConeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH CpeNbl, PeCypcocOepexeHuIo,
3¢ PeKTUBHO ACHCTBOBATH B UYPE3BbIYAHHBIX CUTYAITUSIX.



OK 09. Ucnonb3oBath HH(OpPMALMOHHBIE TEXHOJOTHH B MPOQPECCHOHATBHOMN
JESITEIbHOCTH.

OcBoenne comepxaHus y4eOHOW AUCIUIUIMHBI «XUMUS»  obOecreuynBaeT
JOCTH)KEHHUE 00YYaroUMMUCA CIEAYIOIINX Pe3yJIbTATOB:

JINYHOCTHBIX:

— YyBCTBO T'OPAOCTU M YBaKE€HUS K UCTOPUU U JOCTHIKEHHUSIM OTE€YECTBEHHOM
XUMHUYECKON HayKH; XMMUUYECKH I'PaMOTHOE MOBEEHUE B MPOPECCHOHATBHON
JCSITENIbHOCTY M B OBITYy TpU OOpalIeHMH C XUMHUYECKMMHU BEIEeCTBaMH,
MaTepHalaMy U MPOLECCaMU;

— TOTOBHOCTh K MPOJODKEHHIO OOpa3oBaHWsl U TOBBIIICHUS KBaTU(UKALUA B
n30paHHON NPO(ECCHOHAIBHON IEATENIBHOCTH M OOBEKTUBHOE OCO3HAHHME POJIU
XUMUYECKUX KOMIETEHIUH B 3TOM;

— YMEHHME HCIONb30BaTh JIOCTHKEHUS COBPEMEHHOM XWUMHUYECKOM HAyKH U
XUMHUYECKUX TEXHOJIOTMHA JUJIsi TOBBIIIEHUS COOCTBEHHOI'O MHTEUIEKTYalbHOIO
pa3BUTHUS B BBIOPAHHOM MpodhecCHoHaANIbHOM 1A TENbHOCTH;

MeTanpeIMeTHbIX:

— HCIIOJIb30BAHUE PA3IMYHbBIX BUJOB TO3HABATEIBLHOM ESITEIbBHOCTH U OCHOBHBIX

MHTEIJIEKTYaJIbHBIX Omepanuii (MOCTaHOBKU 3aaaud, (HOPMYJIHPOBAHUS THUIIOTE3,
aHainM3a U CHUHTE3a, CpaBHEHUsA, OOOOIIEHUS, CHUCTEMAaTU3allid, BBISBICHUS
PUYUHHO-CJICICTBEHHBIX CBS3€H, MOMCKAa aHAJIOTOB, (POPMYJIUPOBAHUS BBHIBOJIOB)
JUIS. PELICHUs] MOCTABJICHHOM 3aJa4yd, NPUMEHEHUE OCHOBHBIX METOJIOB NO3HAHUS
(Habmro/ieHHs, HAy4YHOTO OKCIEPUMEHTA) JUIA UW3YYCHUS pPAa3jIM4HbIX CTOPOH
XUMHUYECKUX 00BEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBATHCSI B TPOoeCcCHOHANIbHOM cdepe;

— HWCIOJB30BAaHME PA3JIMYHBIX HCTOYHHUKOB JUIA TIOJIYYECHHS XUMHUYECKOU

nH(pOpManMU, YMEHUE OLIEHUTh €€ JTOCTOBEPHOCTb AJIA AOCTHUXKEHHUS XOPOIIUX
pe3yJIbTaToB B MPO(ecCUOHANBbHOM cdepe;

npeaMeTHbIX:

— chOpPMHUPOBAHHOCTh TMPEACTABICHUN O MECTE XMMHUU B COBPEMEHHOW HAy4HOU
KapTUHE MHUpa; TOHMMAHUWE PO XUMHUM B (POPMHUPOBAHUU Kpyrozopa u
(GyHKIIMOHATBHOM TPAMOTHOCTH YETIOBEKA JJISI PEIICHHS MPAKTUYECKHUX 3a/1a4;

— BJIQJICHUE OCHOBOIIOJIATAIOIIUMHU XUMUYECKUMHU MOHATUAMHU, TEOPUSIMH, 3aKOHAMH
U 3aKOHOMEPHOCTSIMH; YBEPEHHOE TOJIb30BAHHE XUMHUYECKOM TEPMHUHOJIOTHEH U
CHUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMHU METOJaMHU HAyYHOTO MO3HAHUS, UCTIOJIb3yEMbIMU B XUMUHU:
HaOII0ZICHUEM, OMMCAHUEM, U3MEPEHUEM, YKCIIEPUMEHTOM; yMEHUE 00pabaThIBaTh,
OOBSACHSATH PE3yNbTaThl MPOBEICHHBIX OMBITOB W JIeNIaTh BBIBOJIBI; TOTOBHOCTHh U
CIIOCOOHOCTH MMPUMEHATh METObI IIO3HAHUS TIPH PEIICHUH MPAKTHYSCKUX 3a]1a4;

— c(hOpPMHUPOBAHHOCTh, YMEHHsSI JaBaTh KOJMYECTBEHHBIC OIIEHKU U TIPOU3BOJMTH
pacyeThl 110 XUMUYECKUM (pOpMyJiaM U YPaBHEHUSIM;

— BJIQJIeHHE TpaBUJIaMU TEXHUKHU O€301aCHOCTH IMPH HUCMOJIb30BAaHUU XUMHUUECKUX



BEIIECTB;
—C(OPMUPOBAHHOCTh COOCTBEHHOW TMO3UIIMU IO OTHOUIEHUIO K XUMHUYECKOU
uH(pOopMaIK, MOTYy4YaeMO U3 Pa3HbIX HCTOYHHUKOB.

B pe3ynbrare 0CBOCHMS NUCIUIUIMHBI O0YyYarOMUUCs T0KEH 3HATD!
BaKHEHIITNE XUMUYECKHUE TTOHSATHUS: BEIECTBO, XUMUYECKUN AIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJISIpHAsl MAacChl, MOH, ajNIOTPOIUS,
U30TOMbI, XUMUYECKasl CBS3b, JIEKTPOOTPUIATEIBHOCTh, BAJIEHTHOCTh, CTEICHb
OKHCJICHUS, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA 00beM Ta3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, SJEKTPOIHUT
U HEIJIEKTPOJIUT,  DIIEKTPOJIIMTHYECKAs  JAMCCOIMAIMS,  OKHCIUTENb |
BOCCTAaHOBUTENb, OKHCIIEHHE U BOCCTAHOBJICHHE, TEIJIOBOM 3(dexT peaxiuw,
CKOPOCTh XMMHUYECKOHN PEaKINH, KaTallu3, XUMHUIECKOE PaBHOBECHE, YTIIEPOIHBIN
ckeseT, GyHKIMOHAIbHAs TPYIITa, U30MEPHsl, TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XMMHH: COXPAHEHHS] MaCChl BEILIECTB, TOCTOSHCTBACOCTABA
BemecTs, [lepnognueckuii 3akon .M. Menneneena;

OCHOBHBIE TEOPUU XMMHU; XUMUUECKON CBA3H, FMEKTPOJIUTUYECKON TMCCOLMALINY,
CTPOCHHSI OPTaHUYECKUX U HEOPTaHUIECKUX COCTMHEHUH;

BaXKHEHIIME BEIIECTBAa U MaTepHaJIbl: BAXKHEUIIINE METAJIbI U CILIAaBbl; CEpHas,
COJISTHAs, a30THASI M YKCYCHas KUCJOTHI, OJIaropojHbIe Ta3bl, BOJOPOA, KUCIOPO/I,
raJIOTeHbI, IEJ0YHbIE METaJUIbl; OCHOBHBIE, KUCIOTHBIE M aM(OTEPHBIE OKCHIBI U
THIPOKCH/BI, IETOYH, YIJEKUCIBIA W yrapHbIA Ta3bl, CEPHUCTHIM ra3, aMMHUAaK,
BOJIA,[IPUPOIHBIN Ta3, METaH, 3TaH, dTUJICH, alleTHIICH, XJIOPUJ HAaTpHsl, KapOoHAT U
TUAPOKapOOHAT HATPHs, KapOoHaT U Pocdat Kablys, OEH3051, METAHOJ U 3TAHOII,

CIOXHBIE A(QUPBI, JKUPBI, MbLIA, MOHOCaxapuasl (TJOKO03a), AMcCaxapuibl
(caxaposa), mosmcaxapuabl (Kpaxmaja W IEJITI0N03a), aHWJIUH, aMUHOKHCIIOTHI,
O€JIKM, UICKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA, KAyUyKH, TJIACTMACCHI;

B pesynbrate 0ocBOCHUSI TUCHUILTAHBI 00YyYarOUUiCs JOHKEH yMeTh!

Ha3bIBATh. M3YUYCHHBIE BEUIECTBA MO0 TPUBUAIBHOM WJIM MEXAYHAPOIHOU
HOMEHKJIATypE€; ONPEAENATh: BAJICHTHOCTh U CTENEHb OKHUCICHUS XHUMHUYECKHX
3JIEMEHTOB, TUIl XUMUYECKOMN CBSI3U B COCIMHEHHUSX, 3apsa] HOHA, XapaKTep Cpelbl B
BOJIHBIX PACTBOpPaxX HEOPTAaHUYECKUX U OPraHUYECKUX COCAMHEHUU, OKUCIUTEID U
BOCCTaHOBHUTENb, MPUHAJIJIC)KHOCTh BEIIECTB K Pa3HBIM KJIACCAaM HEOPraHUYECKUX U
OPTaHUYECKUX COCIUHEHNU;
XapaKTEepU30BaTh: JJIEMEHThl MajblX MEPUOAOB IO UX TOJOXKEHUIO B
[Tepuomuueckoit cucreme J[.M. MenneneeBa; oOmuMe XUMHUYECKHE CBONCTBa
METAJVIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX W OPraHUYECKUX
COCIMHEHUN;, CTPOCHUE U XHMHUYECKUE CBOMCTBA M3YUYECHHBIX HEOPTaHUYECKUX U
OPTraHUYECKUX COCTUHEHUN; OOBSICHITH: 3aBHCHMOCTh CBOWCTB BEIIECTB OT HX
COCTaBa U CTPOEHUSA, MPUPOAY XUMHUUECKON CBA3M (MOHHOM KOBAJIEHTHOM,
METaJUTMYECKOM M BOJOPOHOM),



3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIMH U MOJIOKEHUE XUMUYECKOTO
paBHOBECHSI OT Pa3IMYHBIX (DaKTOPOB;

BBIITOJIHATh XUMHUYECKUI 3KCIEPUMEHT: MO PACIO3HABAHUIO BAKHEUILINX
HEOPraHMYECKHUX U OPTaHUYECKUX COCTUHEHUN;

OPOBOAMTH:  CAMOCTOSITENIBHBIM  MOMCK ~ XMMHUYECKOW  WHPOpMaluu  C
WCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX H3JaHUM,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  HTepHeTa);  HCHOJbB30BaTh
KOMITBIOTEPHBIE TEXHOJOTUU JUIsi Oo0pabOTKM H Mepefayd  XUMHYECKOU
uH(pOpMAaIUH U €€ TIPEICTABICHUS B Pa3IMYHBIX (hopMax;

CBSA3BIBaTh: U3YUYECHHBIN MaTepuaj co cBoel MpodecCuOHaIbHON IeATeNbHOCTBIO;
pelIaTh: pacuyeTHbIC 3aJJa4l IO XUMHUYECKUM (POpMyJIaM U ypaBHEHUSIM;
HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B PAKTUYECKOMN IEATEIbHOCTH U
MTOBCEHEBHOM KU3HU: ISl OOBSICHEHUSI XUMUYECKUX SIBIIEHUH, IPOUCXOIAIIUX B
pUpOoE, OBITY U HAIIPOU3BOJCTBE;

OnpeaeneHus] BO3MOXHOCTH MPOTEKAaHUsI XMMUYECKUX MPEBPALIEHUN B Pa3IUUYHBIX
YCJIOBHSIX U OLICHKU UX MOCIEACTBUM;

HKOJIOTMYECKU TPAMOTHOTO ITOBEJICHUS B OKPYXKAIOILEH Cpele;

OLICHKU BIIMSIHUSI XUMHUYECKOTO 3arps3HEHUs] OKPYKAIOMIEH Cpelibl HAOpTraHU3M
YeJIOBEKA U IPYTUE )KUBbIE OPraHU3MBI;

O0e3zomacHOro oOpamieHusi ¢ TOPIYMMH M TOKCHYHBIMH BEIIECTBAMU U
71a00paTOPHBIM 000PYJOBAaHUEM;

MIPUTOTOBJIEHUS PACTBOPOB 3aIaHHOM KOHIIEHTPALIMH B OBITY M HA POU3BO/ICTBE;
KPUTHUYECKOM OIIEHKH JTOCTOBEPHOCTH XUMHUYECKON UH(POpMAIUH, TOCTYNAIOIICH U3
Pa3HBIX HICTOYHUKOB.

1.4. Koiu4ecTBO 4aCOB HA OCBOEHHUE MPOTrPaMMbl JUCHMILTHHBI

MakcumanbHON yueOHOM Harpy3ku odydaromierocs — 78 d.



2. CTPYKTYPA U COJAEPKAHUE YYEFHOUIUCIUILIUHBI

2.1. O0beM yueOHOMH TUCHUIIMHBI U BUbI y4e0HOI padoThI

Bux yueOHoI padoThl Obnem
4acoB

O0bem 00pa3oBaTe/IbHOM POTrPaAMMbI 78

B TOM YHCJIC:

TEOpEeTHIECKOe 00yICHHE 38

NPAKTUYECKUE 3AHITHS 20

1abopaTopHbIE 3aHATHUS 20

camocTosATeIbHas paboTa 0

KOHCYJIbTalluH! 0

MIPOMEKYTOUHas aTTecTanus B popme AuddhepeHIInpoBaHHOTO 3a4eTa




2.2. TemaTu4yecKuii IJIaH U coep:KaHue YU4eOHOH TUCHUNIMHBI « XUMUSI»

HaumenoBanue Copep:xkanue yueOHOro MaTepuaJia, jadoparopunie padtorein | O0bém Koabi Y4eOHO-
PAa3/IeJIoB H TeM NPAKTUYECKHUE 3aHATHS, CAMOCTONATEIbHAS padoTa B KOMIIeTeH METOIHYECK
00y4amouuxcs, Kypcoasi padbora (IpoeKr) qacax mi, oe
(¢popmMupoB | obecneueHue
aHMIO
KOTOPBIX
Cmoco0cTB
yet
3JIEMEHT
NMporpamMm
bl
1 2 3 4 5
BBenenue Conep:xanue yueOHOT0 MaTepuaia OK 01, OK 02,
Hayunbie MeTo1bI TO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUN. Poib 2 OK 03, OK 04, 2
AKCIIEPUMEHTA U TEOPUM B XUMHUHU. MOJIeTMPOBaHNE XUMHUYECKUX OK 07. OK 09
mpoliieccoB. 3HaUeHUe XUMUU Tipu ocBoeHnu npodeccuii CI1O u ’
cnenuanbHocTer CI1O TexHuueckoro npoduist
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.
Paznea 1.
Obmas n 44 |OKO01,0KO02
HeopraHuyeckas OK 03, OK 04,
XUMM3H OK 07, OK 09
Tema 1.1. Copnep:xanue yueOHOT0 MaTepuaia
OcnoBueble nousitust | OCHOBHBbIE MOHATHSI XuMuUM. BemectBo. AToM. MoJekyna.
U 32KOHBI XuMHYECKUM deMeHT. Asutotpornus. [IpocTeie U CloXKHbIe 4 2

BCIICCTBA. KauecTBeHHBIN M KOJIMYECTBEHHBIA COCTaB
BCIICCTB. XHUMHUYECKHUE 3HAKU U (1)OpMy.TH)I. OTHOCHTENLHBIC
ATOMHas 1 MOJICKYJISIpHAsA MaCChI. KonuuectBo BCIICCTBA.




OcHoBHbIEe 3aKOHBI XUMHMHU. CTeXUOMETpUsL. 3aKOH COXPAHEHUS
MaccChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB
MOJIEKYJIIPHOM CTPYKTYpbI. 3aKOH ABOTAPO U CJIEJICTBUS

u3 Hero. PacueTHbie 3a7a4 HA HAXOXKJEHUE OTHOCUTEIILHOM
MOJIEKYJIIPHOM Macchl, OMPEIETIeHHEe MAaCCOBOM JI0JIN
XUMHUYECKUX DJIEMEHTOB B CJIOKHOM BEIIECTBE.

Tema 1.2.
IHepuoanuecknii
3aKOH U
Iepuoauueckas
CHCTEMA XMMHYECKUX
jaemenToB /1. U.
MenaeseeBa u
CTpPOeHHe aTOMAa

Conepxkanue yue0HOro Mmarepuasia
Otkpeitue /. 1. MenneneeBbim Ileproguyeckoro 3akoHa.

[lepnonnueckuii 3akoH B popmynuposke J[. U.Menneneesa.
[lepuonuueckas TabaMIIa XUMHUYECKUX 3JIEMEHTOB — Tpaduueckoe
oToOpaxxeHue NMepruoaudeckoro 3akona. CTpykTypa nepuoandeckoi
Ta0IUIBI: TEPUOJILI (MaJible U OOJIBIINE), TPYNIbI (TJIaBHAS U
o0O0YHas).

ATOM — cioXHas yacTuia. Sapo (IpoToHbI U HEUTPOHBI) U
AJIEKTpOHHas 00oJouka. M3oTomnbl. CTpoeHHEe 3IEKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB MaJIbIX NIEPHO10B. OCOOEHHOCTH
CTPOCHHUS DJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIIIUX
nepuoAoB (MepexoaHbIX deMeHToB). [ToHsTHe 00 opOuTaNsIX. S-, p-
u d-opOutanu. DIeKTPOHHbIE KOHPUTYPALIMH ATOMOB XUMUUYECKUX
sanemeHToB. CoBpemeHHas ¢hopmynupoBka I[lepuoandeckoro
3akoHa. 3HaueHue [lepuoanueckoro 3akona u [lepuoguueckoit
CHUCTEMBI XUMHYECKHUX d1eMeHTOB [[. 1. Menneneesa s pas-
BUTHS HAYKW Y TIOHUMAaHUSI XUMUYECKOW KapTHUHBI MUpa.

JlaGopaTopHoe 3aHsiTHE
MopenupoBanue noctpoenus [leproaudeckoii TaOIUIIBI

XUMHUYCCKHUX OJICMCHTOB.

Tema 1.3.

Conepxkanue yue0HOro Mmarepuasia




Crtpoenue Bemecraa

HNonnas xumuveckas cBsa3b. KaTnonsl, ux ooOpazoBaHue u3 aroMoB
B pe3yJibTaTe Impoliecca OKUCIeHUsl. AHUOHBI, UX 00pa30BaHUE U3
aTOMOB B pe3yJIbTare nporecca BOCCTaHOBIeHUs. IOHHas CBA3b Kak
CBSI3b MEXK/ly KATUOHAMU U AHUOHAMM 34 CUET JIEKTPOCTATUYECKOTO
nputspkeHus. Kimaccudukaiyst HOHOB: IO COCTaBy, 3HAKY 3apsija,
HaJIUYHIO THIPATHON 0005104KU. FIOHHBIE KPUCTAIIIMYECKUE PEIIETKH,
CBoiicTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAILIMYECKOMN PELIETKH.

KoBaJjienTHast xuMu4eckas cB3b. MexaHu3M o0pa3oBaHUs
KOBAJIEHTHOH CBsI3U (OOMEHHBIN 1 IOHOPHO-aKLENITOPHBIN).
DNeKTpoOTpULATENBHOCTh. KOBasIEHTHBIE MOMISpHAS

U HETOJIsIpHas CBsA3U. KpaTHOCTh KOBAJICHTHOM CBSA3H.
MonekyaspHbIE U aTOMHBIE KPUCTAIUIMYECKHE pereTku. CBOMCTBa
BEILIECTB C MOJIEKYJISIPHBIMA U ATOMHBIMHM KPUCTAJUIMYECKUMU
peLIeTKaMu.

MeTtauinueckas ¢Bsi3b. MeTammyeckass KpUCTAIUINYECKAs PEIIETKA
1 METaJUInYecKasi XuMU4YecKast cBsi3b. GU3HUECKUe CBOICTBA
METaJIOB.

ArperaTHble COCTOSIHMSI BEILIECTB U BOJOPOJAHAsA CBsi3b. TBepoe,
YKUJIKOE U ra3000pa3Hoe cocTosiHus BemecTB. [lepexoy BemecTa u3
OJIHOTO arperaTHOro COCTOSIHUSI B IPYTOE.

BonopoaHnast CBs3b.

Yucrble BemecTBa U cMecH. [IoHaTHE O CMecH BEIIECTB.
['omorennsie U reTeporeHnbie cMecu. CocTaB cMeceil: oObeMHas U
MaccoBas J0JIM KOMIIOHEHTOB CMECH, MacCoBas A0JIs

[IPUMECEH.

/{ucnepcHbie cucreMsbl. [lonsaTre 0 qucnepcHON cucTteMe.
JlucniepcHas ¢asza u aucnepcuonHas cpeaa. Kiaccudukanus
JUCIIEPCHBIX cUCTEM. IIoHATHE O KOJUTOMIHBIX CHCTEMAX.




JlaGopaTopHoe 3aHsATHE
[IpuroroBieHue cycrneHn3uu kapOoHaTa Kaiblus B Boje. [lonyuenue

9MYJILCH MOTOPHOI'0 MacJia.
O3HaKOMJICHHE CO CBOMCTBAMM AUCIICPCHBIX CUCTCM.

Tema 1.4. Conepxkanue yue0HOro Mmarepuasia
Bona. PacTBopsbl. Boaa. PactBopsl. PacTBopenue. Boia kak paCTBOPUTEIIb.
PacTtBopuMOCTh BemiecTB. HachllieHHbIE, HEHACHIILICHHBIE,
[EePECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH
ra3oB, )KUJKOCTEH M TBEPBIX BEIIECTB OT Pa3IMYHBIX (DAKTOPOB.
MaccoBasi 10J11 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJIMTHYECKAS
AUCCOLHALHS.

DJIEKTPOJTUTHYECKAS AUCCONUANMSA. DIEKTPOIUTHI U
HEAJIEKTPOIUTHL. DNEKTPOIMTHIECKAs TUcconranus. MexaHn3Mbl
DIIEKTPOJIMTUYECKON JUCCOLMALIMY TS BEIIECTB € PA3JIMYHBIMU
TUIIAMU XUMUYECKOU CBSI3H. [ mapaTupoBaHHbIE U
HErIpaTUpOBaHHbIe HOHBL. CTENEHb 3JEKTPOINTUYECKON
nuccounanui. CUiIbHBIE U clladble 3JeKTPOIUThl. OCHOBHBIE
[TOJIO’KEHHS TEOPUH DJIEKTPONIMTUYECKON AUCCOMatnn. Kucnorsl,
OCHOBAHUS U COJIM KAK DJIEKTPOJIUTBHI.

IIpakTHyeckoe 3aHATHE
[IpuroroBneHune pacTBopa 3aJaHHON KOHLICHTPALIUH.




Tema 1.5.

Knaccnpuxanus

HEOPraHMu4ecKux

COeIMHEHHUH U UX
CBOJMCTBA

Conepxxanue yue0HOro Mmarepuasia
KucJioTbl 1 uX cBoMcTBA. KHCIIOTBI KaK 3JIEKTPOJIUTHI, UX
KJaccupUKaus M0 Pa3InYHBIM MpU3HaAKaM. XUMUYECKUE CBOMCTBA
KHCJIOT B CBETE TEOPUH JIEKTPOJMTHUECKOW TUCCOIUALNY.
Oco0eHHOCTH B3aUMOIEUCTBUSI KOHUEHTPUPOBAHHON CEPHOU U
a30THOM KUCHOT ¢ MeTauiaMu. OCHOBHBIE CLIOCOOBI MOTYYEHUS
KHCJIOTBI.
OcHoBaHus 1 UX cBOMcTBAa. OCHOBAaHHUS KaK AJIEKTPOIUTHI, UX
KJIacCU(pUKaIUs M0 pa3InYHbIM NpU3HAKaM. XUMUYECKUE CBOMCTBA
OCHOBAaHMI B CBETE TEOPUM JIEKTPOJUTHYECKON JUCCOLMALINH.
Pa3no)xeHrne HepaCTBOPUMBIX B BOJIE OCHOBaHUI. OCHOBHBIE CIIOCOOBI
[MOJTy4YEHNs] OCHOBAaHUIM.
Coun u ux cpoiictBa. Conu kak aekTposuTsl. Conmu cpeanue,
KHCJIBIE 1 OCHOBHBIE.
XUMHAUYECKHE CBOMCTBA COJIEN B CBETE TEOPUU IIEKTPOIUTHIECKOU
nucconuanuu. Criocoosl moayuenus cosie. ['uaponus comnei.
Oxcuabl u ux cBoiictBa. ConeoOpasyroniye u Hecosaeo0pas3yromme
okcubl. OCHOBHBIE, aM(POTEPHBIE U KUCIIOTHBIE OKCH/IBI.
3aBUCUMOCTh XapakTepa OKCUAa OT CTENEHU OKUCICHUS
o0OpasyroIiero ero Mmeramia. XuMUYEeCKHUE CBOMCTBA OKCH/IOB.
[TosryueHnne OKCHIOB.

JlaGopaTopHoe 3aHsATHE
HcnpiTanne pacTBOPOB KUCJIOT MHAMKATOpaMu. B3anmonaencraue

METAJIOB C KUCIIOTAMM.

B3anmopgeiicTBre KUCIOT ¢ OKCHUAaMH MeTaJU10B. B3anMmogelicteue
KHMCJIOT C OCHOBaHMSIMH.

BzaumopencTBrue KUCIOT ¢ cojisMU. McribITaHue pacTBOPOB
IEJI0YEN MHIUKATOpaMu. B3anMonencTBue MIenouen ¢ COJISIMHU.
BzaumopenicTeue conen apyr ¢ apyrom. I uaponus coneun
Pa3IMYHOTO THUIIA.




Tema 1.6.
XUMHYECKHe
peakumnu

Conep:xanue yueOHOT0 MaTepuaia

Knaccudpukauusa XumudecKux peakuuid. Peakunu coequHeHus,
pa3oXeHus, 3amelleHus1, ooMeHa. Karanuruueckue peakiuu.
OOpatumble U HEOOpAaTUMBbIE PEAKITUH.
['OMOreHHbIE ¥ T€TEPOTEHHBIE PEAKIUU. JK30TEPMUYECKUE U
PHIOTEPMUYECKHUE PEAKIUU.
TennoBoit 3¢ hHeKT XUMHIECKUX peakiuid. TepMoXxuMudeckue
YPaBHEHUS.
OKHCINTETBHO-BOCCTAHOBUTEIbHbIE peakuuu. CTEIeHb
okuciieHns. OKHCIIUTENb U BOCCTaHOBJIEHNE. BoccTaHOBUTEND 1
OKHUCJeHHE. MeTo ] 3JIeKTpOHHOro 0anaHca AJis COCTaBICHUS
YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN.
Cxopocts xumMu4eckux peakuuii. [Ionsarue o ckopoctu
XUMHAYECKUX PEAKIUN. 3aBUCUMOCTh CKOPOCTH XUMUYECKUX PEAKIINI
OT Pa3aU4HbIX (PAKTOPOB: MPUPOJIBI PEATUPYIOIINX
BEILIECTB, UX KOHLUEHTPALNH, TEMIIEPATYPbI, IOBEPXHOCTH
CONIPUKOCHOBEHMS U UCIIOJIb30BAHUS KATAIU3aTOPOB.
OopaTumocTb XuMu4eckux peakuuii. OOpaTuMbie 1 HEOOpAaTUMBbIE
peakini. XMMUYECKOE PABHOBECUE U CITOCOOBI €r0 CMEIICHHUS.

JlaGoparopHoe 3ansiTue
Peakius 3aMelieHrs Mein &Kene30M B paCTBOPE MEAHOTO Kymnopoca.

Peaknum, naymme ¢ oOpa3zoBaHUEM OCajIKa, T'a3a UId BOJIBI.
3aBHUCHUMOCTb CKOPOCTH B3aUMOJEHCTBUS COJISTHOM KHUCIIOTHI C
MeTaJIaM1 OT UX TIPUPO/Ibl. 3aBUCHUMOCTh CKOPOCTH
B3aMMO/JICMCTBUS [IUHKA C COJITHOW KHCJIOTOM OT €€ KOHIICHTPALIHH.

3aBUCHUMOCThH CKOPOCTH B3auMoiericTBus okcuaa meau (1) ¢
CEpPHOM KUCIIOTOM OT TEMIIEPATYPHI.




Tema 1.7.
MeTamiasl 1
HEMETAJLIbI

Conep:xanue yueOHOT0 MaTepuasa

MeTtasuibl. OCOOEHHOCTH CTPOCHHSI ATOMOB U KPUCTAJLIIOB.
duznueckre cBorcTBa MeTauioB. Kinaccudukarus MeTamioB Mo
[Pa3IMYHBIM NPU3HAKAM. XUMUYECKHE CBOMCTBA METAJLIOB.

O61ue cnocoObl nmoy4eHus MetauioB. [ToHsTHE 0 MeTaLTypriy.
[TupoMeTamTyprus, 'MAPOMETAIUTYPTHUS U DJIEKTPOMETAILTYPIrHsL.
CrutaBbl YEpHBIE U IIBETHBIE.

Hemertauibl. OcoOeHHOCTH cTpoeHHs aToMoB. HeMeTaibl —
[POCTHIE BELIECTBA. 3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX
[10JIO’KEHUS B epruoindeckoi cucteme. OKUCIUTENbHbIE

1 BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT MX
MOJIO’KEHUS B PSIY SICKTPOOTPUIIATETEHOCTH.

DIIEKTPOXUMHUYECKUN Psifl HAMPSHKEHU MeTauioB. MeTtamiorepMust.

I[IpakTHyeckoe 3aHsATHE
[Tonyuenue, cobupanue u pacro3HaBaHue ra3on. Pemienue

OKCIICPUMCHTAJIbHBIX 3a/1a4.

Paznean 2.
Oprannyeckas
XUMUS
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Tema 2.1. Conep:xkanue yueOHOro Mmarepuasa
Ocnosubie nousaTus | Ipeamer oprannyeckoil xumuu. [IpupoIHbIe, UCKYCCTBEHHBIE U

OpPraHUYeCKOH CUHTETUYECKHE OpraHndeckue Beniectra. CpaBHeHUE
XUMHUH U TEOpHUst OPTaHUYECKHUX BEIIECTB C HEOPTaHUYECKHUMH.
CTpOCHMS BanentHOCTh. XMMHUECKOE CTPOCHUE KAK MOPSAOK COSAMHEHUS
OpPraHuYecKuX
. aTOMOB B MOJIEKYJIbI IO BAJICHTHOCTH.
coeMHeHu

Teopus cCTpoeHHsI OPraHUuYECKUX COeTUHEHUI

A. M. bBytiaepoBa. OCHOBHBIE TTOJIOKEHUS TEOPUU XUMHUUECKOTO
ctpoenus. 3oMepus u uzomepbl. XuMuueckue GopmyJibl u
MOJIEJIA MOJIEKYJI B OPTaHUYECKOU XUMUMU.

Knaccudpukanusa oprannyeckux BemectB. Kiiaccudpuxanus
BEIIECTB M0 CTPOCHUIO YTIEPOIHOTO CKEJIETA U HAJTUUUIO
byHKUIHOHANBHBIX Tpyni. ['omosnoru u romonorus. Hauana
Homenkiatypsl lUPAC.

Knaccudpukanus peakuuid B Opranudeckoi xumuu. Peakinnn
npucoeauHenus (THIPUPOBAHHUS, TaJJOTEHUPOBAHUS,
TUAPOrajJoreHUPOBAHUS, TUApPATAIINK). Peakiiuu oTHienIeHus
(merunpupoBaHus, AETUAPOTATIOTEHUPOBAHUSI, JETHAPATAIIN ).
Peakiuu 3amenienusi. Peakunu nzoMepu3anum.

JlaGopaTopHoe 3aHsATHE
N3rorosieHne Moaeien MOJIEKYJI OPraHUYECKUX BEILIECTB.




Tema 2.2.
YriaeBoaopoasl 4 UxX
NpUpPOJHbIE
HCTOYHUKH

Conep:xkanue yueOHOro Marepuajia

AJIKaHbI. AJIKaHbI: TOMOJIOTUYECKUH PSiJl, U30MEpUS U
HOMEHKJIaTypa alKaHOB. XMMUYECKHUE CBOMCTBA aJKaHOB (METaHa,
3TaHa): FTOPEHHE, 3aMEILICHHE, Pa3JI0KEHNE, IETUAPUPOBAHNE.
[IpuMeHeHre adKaHOB Ha OCHOBE CBOMCTB.

AJIKeHbI. DTUJIEH, €r0 NOJIy4eHHEe (JerIpUPOBAHUEM 3TaHA,
JenoJIMMEepHU3alel Moaud3THiIeHa). ['oMooruueckuil psj,
U30MEpHs, HOMEHKJIaTypa aJlKeHOB. XMMUYECKHUE CBOMCTBA
ATUJIEHA: TOPEHUE, KaYeCTBEHHBIE peakiuu (0OeCIBEUNBaAHNE
OpOMHOI BOJIbI M paCTBOpA MEpMaHTraHaTa KaJiusl ), TUApaTaius,
nonumepusanus. [IpuMeHenne 3TriieHa Ha OCHOBE CBOWCTB.

Juenbl n kaydyku. [loHsTHe 0 IMEHAX KaK yTIeBOJAOPOIax C
JBYMSI TBOMHBIMU CBSI3SIMU. CONPSKEHHBIE TUEHBl. XUMUYECKUE
cBoiicTBa OyTaaueHa-1,3 u u3onpeHa: odbeclBeunBaHUE OPOMHON
BOJIBI ¥ TIOJTUMEPHU3aNNS B Kaydyku. HaTypanbHbIN 1
CUHTETHYECKHUE Kayuyku. Pe3una.

AJNKUHBI. AlleTWIeH. XMMHUYECKUEe CBOMCTBA alleTUJIEHA: TOPEHHUE,
o0OeclIBeUBaHHE OpoMHOI BO/JIb, IIPUCOETUHEHU
XJOpoBOJOpOJAa U ruaparanud. l[IpumeHenue aunerwieHa Ha
OCHOBE CBOMCTB.

MexxkiaccoBas U30MeEpHUsI C AJIKATAUCHAMH.

Apenbl. ben3on. Xumuueckue cBoicTBa O€H301a: TOpEHHE,
peakiuy 3amenieHus (TaJloreHupoBaHNue, HUTPOBAHHUE).
[Ipumenenue OeH30J1a HA OCHOBECBOMCTB.

IIpupoaHbie HCTOYHUKH YIJI€eBOAOPOAOB. [[prpoaHbIi ras:
COCTaB, IPUMEHEHNE B KAYECTBE TOILINBA.

Hedtb. Coctas u nepepabotka Hedtu. [leperonka nedpru.
HedrenpomaykTsi.




JlabopaTtopHoe 3aHsiTHE
O3HaKOMJIEHHE C KOJUIEKI[MEN 00pa3lioB HEPTH U MPOTYKTOB €€

nepepadoTku. O3HAKOMIICHHE C KOJUICKITUEH KaydyKOB H
oOpasramMu U3eIui U3 Pe3UHBI.

Tema 2.3.
Kucsopoacoaep:kang
He OpraHnvyecKue
coeTUHEeHHUs

Conepxkanue yue0HOro Mmatepuasia

Cnuptsl. [Toxydenue 3TaHos1a OPOKEHUEM TIIFOKO3BI U
ryujipatanuen dTieHa. [ uapokcuibHas rpyIa Kak
dbyukimoHanpHas. [loHaTHE O IPEETbHBIX OJJHOATOMHBIX

CIIUPTAax.

XUMHYECKHE CBOMCTBA ATAHOJIA: B3AUMOJICHICTBUE C HATPUEM,
o0pa3oBaHuE MPOCTHIX U CJIOKHBIX IPUPOB, OKUCIICHUE B
anpnerun. [ I[pumenenre 3TaHoIa HA OCHOBE CBOMCTB.

AJIKOTOJIN3M, €T0 MOCIEICTBUS ISl OpraHUu3Ma Ye€JI0BEKa 1
MPEIYIPEKICHUE.

['munepuH Kak npeacTaBUTE b MHOTOATOMHBIX CIIUPTOB.
KauecTtBeHHas peakiys Ha MHOTOATOMHBIE CLIUPTHI.
[IpumeHenue rimnepuHa.

®enos. Puznyeckre U XUMUYECKHUE CBOMCTBA (peHoa.
B3anmHoe BHsHUE aTOMOB B MOJIeKyJIe (peHo1a:
B3aUMOJICHCTBUE C TUJIPOKCUIOM HATPHS U a30THOM KUCIIOTOM.
[Ipumenenue heHo1a Ha OCHOBE CBOMCTB.

Aabaeruasbl. [Toustue 06 anpaerunax. AnpaeruaHas rpymmna
KaK (yHKUIHOHAIbHAS.

dopMaibJIeTHA U €r0 CBOMCTBA: OKUCIICHUE B
COOTBETCTBYIOLLYIO KUCIIOTY, BOCCTAHOBJIEHUE B
COOTBETCTBYrOIMH criupT. [loiryueHne anbaeruioB OKUCIEHHEM
COOTBETCTBYIOIMX cnupToB. [Ipumenenue hopmanpaeruaa Ha
OCHOBE €TI0 CBOMCTB.

KapGonoBblie kuc0Tbl. [ToHsATHE O KAPOOHOBBIX KUCIOTAX.
KapOokcunbpHas rpymnmna Kak ¢yHKIIMOHATbHASI.
["'omomnoruueckuii psi MpeaeabHbIX 0THOOCHOBHBIX KapOOHOBBIX




kucaort. [lonyuenne kapOOHOBBIX KHCIOT OKUCIEHUEM
abAEeTUI0B. XUMHUYECKHE CBOMCTBA
YKCYCHOM KUCJIOTBI: OOIIME CBOICTBA C MUHEPAIbHBIMU
KHUCTIOTaMU U peakius stepuduxarmu. [Ipumenenue ykcycHoi
KHCJIOTBI HA OCHOBE CBOMCTB. BbICIINE JKUPHBIE KUCIIOTHI

Ha IpUMEpE NaTbMUTHHOBOW U CTEAPUHOBOM.

Caoxnblie 3¢upsbl 1 KUpbI. [lonyyeHue clioxHbIX 3PUPOB
peakuuel srepupukanuu. CiaoxHsie 3pUpbI B IPUPOJE, UX
3HaueHue. [Ipumenenue cinoxHbIX 3()UPOB HA OCHOBE CBOMCTB.
XKupsl kak cioxHbie 3¢upsl. Kiaccupukanus Kupos.
XHWMHYECKHE CBOWCTBA KUPOB: TUAPOIN3 U THAPUPOBAHUE
XKUIKHAX )KUPOB. [[puMeHeHne )KUpOB Ha OCHOBE CBOMCTB. MbLa.
YraeBoasbl. YTIIE€BObI, X KIaCCU(PUKALIMA: MOHOCAXAPHIbI
(rmroko3a, ppyKTO3a), AUcaxapusl (caxapo3a) U MoJIMcaxapyibl
(Kkpaxmai ¥ 1eJII0103a).

['rox03a — BEMIECTBO C ABOMCTBEHHOUN (PYHKITMEH —
JIBIETUAOCIIUPT. XUMUYECKHE CBOMCTBA IIFOKO3bI: OKUCIIEHUE B
IJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE
opoxxenue. [I[puMeHeHre TIII0K03bl HA OCHOBE CBOMCTB.
3Ha4YeHHE YIIIEBOJOB B )KMBOM MPUPOJIE U KU3HH YEJIOBEKA.
[lonsATHE O pEaKIMAX MOJIN-

KOHJICHCAlMU U TUAPOJIN3a HA IPUMEPE B3aUMONPEBPAILICHUN:
IIFOKO3a <> MOJIMCaxapy.

JlaGopaTopHoe 3aHsATHE

PacTBOpeHuUe TIHIIeprHA B BOJIC M B3aMMOICHUCTBUE C THIPOKCUIOM
menu (I1). CBoiicTBa yKCYCHOM KHCIIOTBI, OOIINE CO CBOWCTBAMHU
MUHEPAIBHBIX KUCIIOT. J{0Ka3aTeIbCTBO HENMPEIeILHOTO XapaKTepa
KHJIKOTO KUPA.

B3aumoieiicTBIE IITFOKO3bI U caxapo3bl ¢ ruapokcuaom meau (11).
KauecTBeHHas peakuus Ha Kpaxmal.




Tema 2.4,
A3oTcoaep:xamue
OpraHm4yeckKue

COeIMHEeHMS.
I[Hosumepsl

Conep:xanue yueOHOT0 MaTepuaia

AmuHbl. [Tonsatue 06 amuHax. Anudaruiyeckue aMUHbI, UX
KJ1accuduKaIys 1 HOMCHKJIaTypa. AHUJIMH KaK OpraHu4eCKOe
ocHoBaHue. [lonydeHne aHuIMHA U3 HUTPOOEH30JIa.

[IpumeHeHne aHnIMHA HA OCHOBE CBOMCTB.

AMMHOKHCJI0TBI. AMUHOKHUCJIOTBI Kak aM(oTepHbIe

T YHKIIMOHATBHBIC OPTAHUYECKHIE COSTMHCHUS. X MMUYECKUE
CBOMCTBA aMMHOKHCJIOT: B3aUMOJSHCTBHUE C MIEJI0YaMU, KUCJIOTaMU
U JIpYT ¢ ApyroM (peaxuus moJukoHAeHcanuu). [lentuaHas cBs3b U
nojunenTuasl. [ [pumMeHeHne aMUHOKHCIIOT HA OCHOBE CBOWCTB.
Beaxu. [leppuunas, BropudHasi, TpeTHYHAS CTPYKTYPHI OCIKOB.
XHUMHUYECKHE CBOMCTBA OEIKOB: TOPEHUE, ICHATYpallnsl, THIPOJII3,
[BETHBIC peakiuu. bruomorndeckue QyHKINMU

OCJIKOB.

Ioaumepsl. benku u monmmcaxapuibl Kak OMOMIOIUMEPHI.
ILnacTtmaccsl. [lonydenne nomMepoB peakuuen MoIMMEpPU3auy 1
TTOJIMKOHICHCALIMH.

TepMoIuIaCTUYHBIC U TEPMOPEAKTHBHBIE TIJIACTMACCHI.
IIpencraBurenu racTMace.

BoaokHa, ux kiaaccupurkanus. [lomyuenne BonokoH. OTnenbHbIE
MPEJICTABUTENIM XMMHUUYECKUX BOJIOKOH.

JlaGopaTopHoe 3aHsATHE

PactBopenue O6eKoB B BOJIE.

Oo6HapyxeHue 0eJIKOB B MOJIOKE U MSICHOM OyJIbOHE.
Jlenatyparus pactBopa 6eika KypruHOTO siifIia CIIUPTOM,
pacTBOpaMM COJIEH TSKENbIX METAJIOB M MPU HAarpPEBAHUH.

IIpakTHUyeckoe 3aHATHE
Pemrenue sxcriepuMeHTAIBHBIX 3a/1a9 HA UICHTH(UKAITHIO

OpraHU4Y€CKHX COCIUHECHUMU.

IIpakTHyeckoe 3aHATHE
Pacno3naBaHue macTMacc U BOJIOKOH.




IIpomexyTouyHasi arrectauus B (popme 1 PpepeHupoOBaAHHOIO 3a4eTa

Bcero
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3.YCJIOBUSI PEAJIN3AIIMA PABOYEN ITPOTI'PAMMBbBI
3.1. TpeGoBanusi K MUHUMAJIBLHOMY MATEPHAJIbHO-
TEXHUYECKOMY 00ecTieYeHHI0 00y4YeHUs MO0 TUCUMUILINHE

Peanuzanus paboueid mporpamMmsl JVCLUTLIAHBI Tpedyer HaJIn4us
y4eOHOro KabuHeTa XUMUHU.

MynbTUMEIUIHBIA KOMILJIEKC (KOMIIBIOTEP C JIMIEH3UOHHBIM IMPOTPAMMHBIM
obOecrieueHueM, TMOJKIIOUYEH B CEThb C BBIXOJOM B HMHTEPHET, MPOEKTOP, IKpaH JUis
npoekTopa, KoJoHKM (aynuo). PabGoyee wmecTto mnpenopaBaTens, pabdodne MecTa
obOygaroruxcst (25 MecT), KOMIUIEKT y4eOHO-METOIUYECKON MOoKyMeHTaruu, Komruiekt
o0opyIoBaHUs ISl IEMOHCTPAIlMK OMBITOB W OPTaHM3AIlMN TMPAKTUKA U JTAOOPATOPHBIX
paboT; HaboOp Mojenell KpUCTAIMYECKUX PEMIETOK; KOMIUIEKT MOJENeH aTOMOB MJis
COCTaBJICHUS] 0OBbEMHBIX MOJIENIEN MOJIEKYJ CO CTEPKHAMHU (JIEMOHCTPAIMOHHBIN); MOJEINb
«CTpoeHue aroMay»; KOMIUIEKT MOJEJed MO0 XMMHUYECKUM IMPOU3BOACTBAM; MPUOOp IJIs
NOJIyYEHHS Ta30B; MPUOOp JJI 3JIEKTPOJIM3a PACTBOPOB COJIEH; peakThBbl. KOMIIIEKT 1ist
coopku muctuiuisitopa. Komriekt mepHoit mocynbl. HabGopel XMMHUECKMX pPEaKTHBOB.
Anmapat ana guctwuianuu Boasl (220 B). [entpudyra nemonctpanvonsas. CnupToBka
nabopatopHas Jswmrtag. Tepmomerp xkuakoctHou (0-100 rpan.). VYcraHoBka mis
buapTpOBaHMs MO BakyyMoM. ['opernika yHuBepcanbHas. [Ipubop a1 OnbITOB 10 XUMHH C
AIIEKTPUUECKUM TOKOM (J1abopatopubiit). [Ipubopsl, HAOOPHI MOCYABl U MPUHAJICKHOCTH
JUIST XUMUYECKOTO DJKCIIEpUMEHTa; HaOOphl XUMHUYECKUX peakTuBoB. [lpubop s
nostyderusi razoB [T, [Ipubop ass nmonydeHus raioni0aaIkaHoB Jab0paTOPHBIiA.

3.2. HudopmannoHHoe odecrieueHue 00ydeHH sl

3.2.1 IleyaTrHble H3MAHUA
OcHOBHbBIE Y4eOHbI€ U31aHUS:

1. Apremenko, A.M. Oprannyeckas xumus : yueOHuk / Apremenko A.M1. — Mockaa :
KnoPyc, 2018. — 528 ¢. — (CITIO). — ISBN 978-5-406-05331-7. — URL.:
https://book.ru/book/924050

2. I'munka, H.JI. O6mas xumus : yuebnoe nocooue / I'munaka H.JI. — Mockaa :
KnoPyc, 2021. — 749 c¢. — ISBN 978-5-406-08333-8. — URL.:
https://book.ru/book/939867

JlonoiHuTeIbHbIEe YUeOHbIe U3IaHUs:

3. O06 o6pazoBanuu B Poccuiickoit @enepanuu: deaep. 3akoH oT 29.12. 2012 Ne 273-D3 (B
pen. @enepanbubix 3akoHOB OT 07.05.2013 Ne 99-@3, ot 07.06.2013 Neo 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot

05.05.2014 Ne 84-®3, o1 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢

n3M., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)
4 Ilpuka3 MunuctepctBa oOpazoBanuss u Hayku P® ot 17.05.2012 Ne 413 «O6

yTBepKIeHUH (eepaTbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEIBLHOTO CTAaHAAPTa CPETHETO


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

(moJytHOT0) 00IIIETO 00PAa30BAHUSI.
5. Ilpukaz MunucrepcrBa oOpazoBanusi U Hayku P® ot 31 nexadps 2015 r. N1578 "O
BHECEHUM W3MEHEHHWH B (eaepalibHbli TOCYJIapCTBEHHBIN 00pa3oBaTEIbHBIA CTaHAAPT
cpenHero oduiero 00pa3oBaHus, YTBEpKACHHBIN MprukazoM MuHuctepcTBa 00pa3oBaHus U
Hayku Poccutickoit @enepanuu ot 17 masg 2012 r. N413"
6. Ilucemo JlemaprameHTa rocylapCTBEHHON MOJUTHUKUA B cdepe MOATOTOBKU pabodmx
kagpoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexkomenmanmu 1o
OpraHW3alMi TIOJYyYCHUS CpPETHEro oOmero oOpa3oBaHUA B TIPEAeiax OCBOCHHS
o0Opa3oBaTeNbHBIX MPOrpaMM CpenHero mnpodeccHoHaTbHOrO O00pa3oBaHus Ha 0Oasze
OCHOBHOTO 00IIero 00pa3oBaHUs C y4eTOM TpeOoBaHW (helepaIbHBIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB W MOJTy4aeMOU MPO(ECCH WM CHEUaTLHOCTH CPEIHETO
po(hecCHOHATBEHOTO 00Pa30BAHUY.

3.2.2. JneKTPOHHBbIE H3IaHNS (3JIEKTPOHHbIE PeCypChl)
7.www.pvg.mKk.ru ( Omummuazga «ITokopu BOpOObEBEI TOPBD»)
8.www.alhimikov.net (O6pa3oBaTenbHbIN CAUT s
IITKOJILHUKOB).
9.www.chem.msu.su (3nekTpoHHast OMOIMOTEKa 10 XMMHH).
10.www.enauki.ru (MHTepHeT-u3AaHue I yuuTened « ECTEeCTBCHHBIC HAyKH»).
11.www.lseptember.ru (MeToauueckas razera «IlepBoe ceHTIOPS» ).
12.www.hvsh.ru (kypHas « XuMHs B IIIKOJIE ).
13.www.hij.ru (kypHaI «XUMUS 1 )KU3ZHBY).

14 .www.chemistry-chemists.com (37eKTpOHHBIH KypHaT « XUMHUKH U XUMHSD ).

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS
JUCHUILIAHBI

KoHTponmb ¥ OIIGHKa pe3ynbTaTOB OCBOCHHS AUCITUIUIMHBI OCYIIECTBIISCTCS
MpernojaBaTeieM B TPOIECCEe TPOBEACHUS TNPAKTUUCCKUX 3aHATHH W
1a00paTOpHBIX PabOT, TECTUPOBAHUS, & TAKXKE BBIMIOJHEHUS OO0YYaIOMIUMUCS
WHIVBUyJIbHBIX 3aJaHU, POEKTOB, UCCIICIOBAHUN.

4.1. ®opmMbl U METOIbI KOHTPOJISI U OLIEHKHU Pe3yJIbTATOB 00y4YeHusl

Pe3yibTaThl 00yyeHusi (0CBOEHHbIE @opMbI 1 METOABI KOHTPOJISI
YMEHHUs1, yCBOEHHbIE 3HAHUS) U OLIEHKH Pe3yJbTaTOB
0o0y4eHnst
N3yuenue JUCITUTUTHHBI WHIUBUTy AJIbHBIC U
HampaBjieHO Ha  (GOpPMHpPOBAHUE (hpOoHTATBHBIE OMPOCHI;

0O0IIMX KOMIIETCHIINHN:

OK 01. BsiGupath  crocoOsl
pemeHus 3amad MpodecCHoHATbHON
NEATETbHOCTH  MPUMEHUTEIBHO K
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pa3INYHBIM KOHTEKCTaM.
OK 02. OcymecTBisaTh  MOWCK,

aHaju3 u WHTEPIPETAINIO
uHopMaIuu, HEOOXOIUMON s
BBITIOJTHCHUS 3a/1a4
po(eCCHOHANILHOM TESITCIIBHOCTH.
OK 03. [TnanupoBath u
peaTn30BbIBATh COOCTBEHHOE
npoecCHOHATbHOE W JIMYHOCTHOE
pa3BUTHE.

OK 04. Paborath B KOJUICKTHBE H
KOMaHJIe, 3 peKTUBHO
B3aMMOJICHCTBOBAaTh C KOJIJICTaMHU,
PYKOBOJICTBOM, KIIMEHTAMHU.

OK 07. ConelicTBoBaTh COXpaHEHUIO
OKpY>Karomen cpenpl,
pecypcocoepexkennto, 3PGHEKTUBHO
JIEUCTBOBATH B Ype3BbIYaNHBIX
CUTYaIIUsX.

OK 09. Hcmnonp3oBaTh
nH(QOpMAIIMOHHBIE  TEXHOJIOTHH B
npoeccCuoHaNbHOM NeITeIbHOCTH.

XUMHYECKUMN TUKTAHT;
CaMOIIPOBEPKA;
B3aUMOITPOBEPKA;
TECTUPOBAHUE;
nmpakThueckas pabora;
naboparopHas paboTa

OcBoenue COJIepKaHUS y4ueOHOMI
JTUCIUTUIMHBL ~ «XUMHSD»  O0ecreynBaeT
JIOCTHKEHHE OOYYAIOMIUMUCS CIETYIOIINX
pe3yJabTaToOB:

JIMYHOCTHBIX:

— UYyBCTBO TOPJOCTH U YBKEHHSI K
UCTOPUHU U TIOCTH)KCHHUSAM OTCUCCTBCHHOU
XUMUYECKON HAYKU; XUMHYECKU
rpaMOTHOE TIOBEICHUE B
npoeCCUOHANILHON JIEATEIbHOCTH U B
OBITYy TIpU OOpAIlIEHUH C XUMUYCCKUMU

BEIIICCTBAMH, MaTepraIaMH u
Iporeccamu;

- TOTOBHOCTH K IPOIOJHKCHHTO
oOpa3oBaHHs U TIOBBITIICHUS

KBTI (UKAITAH B n30paHHOM

WHIUBUTy IbHBIC U
(poHTaJIbHBIE
OIPOCHI; XUMHUYECKUHN
JTUKTAHT,
CaMOTMPOBEPKa;
B3aMMOIIPOBEPKA;
TECTUPOBAHUE;
pakTH4ecKas padbora;
nabopatopHas padoTa




MpOoECCUOHAIBHON ~ JEATETbHOCTH U

00BEKTUBHOE OCO3HAaHUE ponu
XUMUYCCKUX KOMIIETEHITUH B 3TOM;

— YMEHHME UCIOJIb30BaTh JOCTHKECHHUS
COBPEMEHHOW XHMMHMYECKOM HAyKH H
XUMHUYECKUX TEXHOJIOTUM TUTSE
MTOBBIIICHHUS] COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO pa3BUTHS B
BBIOpaHHOM npodeccuOHaATbHON
JeSITeIbHOCTH;

OcBoeHnue conepkaHusi yueOHOM
JUCHUIUIMHBI « XUMUsD» 00€CIeYnBaeT
JOCTUKEHHE 00yUarOIUMHUCA
CJIEIYIOIINX Pe3y/IbTATOB:

METalpeaAMETHLIX
— HCIIOJIB30BaHUC
I103HABATEIbHOU

pPa3JIMYHBIX  BHUJOB
JICSTCIbHOCTH |
OCHOBHBIX HMHTEIJIEKTYaJIbHBIX
onepanmit (TOCTaHOBKH 3a1a4H,
dbopMyJIMpOBAHUS TUIIOTE3, aHAIU3a H
CHHTE3a, CpaBHEHHsS,  0000IICHHUS,
CHCTEeMaTHU3aIl1H, BBISIBJICHUS
MPUYUHHO-CJICACTBEHHBIX CBsI3CH,
MOMCKa AaHaloroB, (HOPMYJIUPOBAHUS
BBIBOJIOB) JIJISl PELICHUsI MOCTaBJICHHON
3aJa4H, MPUMEHEHUE OCHOBHBIX
METOJIOB  TO3HaHWs  (HAOIIOACHUS,
Hay4YHOTO SKCIIEPUMEHTA) JIJIsl U3yUCHUS
Pa3IMYHbBIX CTOPOH XAMHUYECKUX
00OBEKTOB M IIPOIECCOB, C KOTOPHIMH
BO3HHKAET HEOOXOAUMOCTD

CTJIKUBAThCI B  MPOQPECCHOHATBHOMN
chepe;

- HCIIOJIB30BAHUC paBJ'II/I‘-IHBIX
HUCTOYHUKOB JJIA Honyqum[
XUMUYECKON  uHpOpMalui, yMEHUe

OLICHUTh €€  JIOCTOBEPHOCTb  JIS
JOCTHKECHHSI XOPOIIUX PE3yJIbTaTOB B
npodeccruoHanbHOM cdepe;

WHIUBUTy AJIbHBIE U
(poHTaJIbHBIE
OTIPOCHI; XUMHUECKUN
JTUKTAHT,
CaMOIIPOBEPKa;
B3aMMOTIPOBEPKA;
TECTUPOBAHUE;
MpaKTH4ecKas padora;
nabopaTopHas paboTa




OcBoeHue conepkanus yueOHoU
JUCHUILTUHBI «XUMHUS» 00eCIIeunBaeT
JOCTHKEHHE OOYyYarOIIMMUCS CIEYOIINX
pe3yJIbTATOB:

npeAMeTHbIX:

— chOpMHPOBAHHOCTh TPEACTABICHUN O
MECT€ XMMHU B COBPEMEHHOM Hay4yHOMU
KapTHHE MUpPA; MOHUMAHUE POJIM XUMUHU
B (QopMHUpOBaHMU  Kpyrozopa H
(YHKIIMOHATBHON I'PaMOTHOCTH
YesloBeKa ISl PEIICHUs NPAaKTUYECKUX
3azay;

- BJIaACHHUC OCHOBOIIOJIararommuMun
XUMHUUYCCKUMHU TIOHATHUAMH, TCOPUAMHU,
3aKOHaMH u 3aKOHOMCPHOCTAMMU,

YBEPEHHOE TOJb30BaHUE XUMHUYECKOU
TEPMUHOJIOTUEN U CHUMBOJMUKOM;

—  BIAQJCHHE OCHOBHBIMH  METOJaMH
HAyYHOTO TIO3HAHWSI, MCIOIb3yEMbIMU B
XUMHH:  HaOJNIOJICHWEM,  OIMCaHHUEM,
U3MEpPEHUEM, HKCIIEPUMEHTOM; YMEHHE
0o0pabaTbIBaTh, OOBSICHATH PE3YJIbTATHI
MIPOBE/ICHHBIX OTIHITOB U JIETIATh BHIBOJIBI;
TOTOBHOCTh M CHOCOOHOCTH TNPUMEHSThH
METOIbl  TO3HAHWUSI TPU  PEIICHUU
IPAKTUYECKUX 33]1aY;

— c(opMUpOBaHHOCTh YMEHHUS [1aBaTh
KOJIMYECTBEHHBIC OIEHKU W TIPOU3BOJAUTD
pacdeTsl MO XHUMHYECKUM (opmyram u
ypaBHEHUSIM;

—  BIAJCHWE  TMpaBUJIAMH  TEXHUKHU
0e30macHOCTH  TPU  HKCIIOJIB30BAHUU
XUMHUYECKUX BEIIECTB;

—Cc(hOpMUPOBAHHOCTD COOCTBEHHOM
MO3UIMHU MO0 OTHOIIECHUIO K XUMUYECKOU
nHpOpMAIH, TONIyYaeMOH W3 Pas3HbBIX
MUCTOYHHKOB.

WH/IMBUyabHbIC U
(bpoHTaNbHbIE
OIIPOCHI; XUMHYECKUI
JTUKTAHT;
CaMOIIPOBEPKA;
B3aMMOIIPOBEPKa;
TECTHPOBAHUE;
npakThyeckas paboTa;
nabopaTtopHas paboTa

B pesynbrare OCBOCHHSI — TUCIMILTAHBI
0OyJaromnuiics T0HKEH 3HATh:
BaXHCHIINE  XUMHYECKHE  TOHATHS:
BEIIECTBO, XUMHUYECKHH JIEMEHT, aTOM,

VHJIUBUTyAJIbHBIC U
(bpoHTaNIbHbBIE
OITPOCHI; XUMUYECKUAMN
JIUKTAHT;




MOJIEKYJIa, OTHOCHUTEIIbHbIE aTOMHasi |
MOJIEKYJIIpHAsi Macchl, HOH, aJFIOTPOIIHS,
W30TOIIbI, XUMHYECKast CBSI3b,
AIEKTPOOTPUIIATEILHOCTh, BaJIEHTHOCT,
CTENEHb OKUCIEHHUS, MOJb, MOJIIpHas
Macca, MOJISIPHBIA 00beM Ta3000pa3HbIX
BEIIECTB, BEIECTBA MOJEKYJISIPHOIO H
HEMOJIEKYJIIPHOTO CTPOEHHUS, PacTBOPHI,

QJICKTPOJIUT )41 HCOJICKTPOJINT,
QJICKTPOJIUTHICCKAs Aucconuaius,
OKHUCIIUTCIIb u BOCCTAHOBUTCIIb,

OKHCIICHHE U BOCCTAHOBJIEHUE, TEIUIOBOU
3 PeKT peakunu, CKOPOCTh XUMHUUECKOM
peaxkumu, KaTajus, XAMHYECKOE
paBHOBECHE, YIJIEPOIHBIN CKEJIET,
dyHKIIMOHANBHAA Tpynmna, H30Mepus,
TOMOJIOTHS;

OCHOBHBIE 3aKOHbl XHMHH: COXPaHEHUS
MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa
BemiecTB, l[lepumommueckuit 3akon JI.U.
Menpaeneena;

OCHOBHBIE TEOPUU XUMUH; XUMUYECKON
CBsI3H, ANEKTPOTUTHIECKON
JTUCCOLIMAIMNA, CTPOCHHS] OPTaHUYECKUX U
HEOPraHMYE€CKUX COCAUHECHUN;
BAKHEUIIIME BEIIECTBA W MaTepHaJIbL:
BAJKHEUIIIME METAJUIbI U CILIABBI; CEpHAas,
COJIsIHasl, a30THAs U YKCYCHasi KHCJIOTHI;
OJlaropoJHbIE Ta3bl, BOJOPO, KUCIOPO,
rajoreHsl, HIEJIOYHbIE  METaJUIbl,
OCHOBHBIC, KUCIIOTHBIC U aM(DOTEpHBIE
OKCHUJIBI W  THUAPOKCHUIBI,  UIEIOYH,
YIJIEKUCITBIN u yTapHBIN rassl,
CEPHUCTHIN ras, aMMHMaK, BOJIA,
NPUPOAHBIN ra3, METaH, ATaH, TUJIEH,
alleTUJICH, XJIOPU/I HATpHs, KapOoHAT U
rUAPOKapOOHaT HaTpusi, KapOOHAT U
docdar kanpiys, 06H30J1, METAHOJI U
ATaHO,

CIOXHBIC  3(QUpBI,  KHUPHI,  MbLJIa,
MOHOcCaxapuabl (TJIFOK03a), JArcaxapuibl
(caxapoza), monucaxapuabl (Kpaxmail H
[[EJUTI0JI03a), AHWJIUH, aMHHOKHUCIIOTHI,
OcKH,

HUCKYCCTBCHHBIC U CUHTETUYECKUE

CaMOIIPOBEPKA;

B3aMMONPOBEPKA,

TECTUPOBAHUE;
npakTUdeckas padora;
naboparopHas padoTa




BOJIOKHA, KaY4yKH, IJIaCTMACChI;

B pe3ynbprare 0OCBOCHHS NUCHUILIMHBI

00YJaOIIHIACS TOJDKEH YMETh: VHIMBUIY JIBHBIC 1

Ha3bIBaTh: M3YYCHHBIC BEIIECTBA IO (poHTaNBHbIC
TPUBUAJIBHOW WM  MEXIAYyHapOIHOMN OIPOCHI; XMMUYCCKUN
HOMEHKIJIATypE; OIIpEeNENIATE: AVKTAHT;
BAJICHTHOCTh M  CTENEHb  OKUCIJICHMS CaMOIIpOBEPKa,
XUMHUYECKUX IJIEMEHTOB, THUII B3aMMOIIPOBEPKa,
XUMHAYECKOU CBSI3M B COCIVHEHHSIX, TECTUPOBAHUE;
3apsii MOHA, XAapakTep Cpeabl B BOIAHBIX npakThyeckas padboTa;
pacTBopax HEOPraHWYECKUX u naboparopHas padoTa

OPraHUYCCKHUX COGI[HHGHPIﬁ, OKHUCJIUTCIIb
N  BOCCTAHOBHUTCIIb, IIPHUHAIICKHOCTD

BEIIIECTB K pa3HBIM KJaccam
HEOPTraHUYECKUX U OPTAHUYECKUX
COCIUHCHMI;

XApaKTCPU30BaATh: JJICMCHTBI MAJIbIX
IICPHUOJ0B I10 ux ITOJIOXXKCHHNIO B

ITepuonnueckoi CHUCTEME J.N.
Mennencena; obmIne XAMUYCCKHUC
CBOMCTBA METAJLJIOB, HEMETAJJIOB,

OCHOBHBIX KJIACCOB HEOPTaHUYECKUX H
OPTraHUYECKUX COCAUHEHUN; CTPOEHUE U
XUMUYECKHE  CBOMCTBA  HW3YUYCHHBIX
HEOPTaHUYECKUX u OpTraHUYECKUX
COCIMHEHUN, OOBSACHATH. 3aBHCUMOCTh
CBOMCTB BEIIECTB OT HX COCTaBa |
CTPOECHHUS, MPUPOJY XUMUUYECKOW CBSI3U
(MOHHOM KOBAJIEHTHOM, METAJIIMYECKOMN
Y BOJIOPOTHOM),

3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
pEAKIMM U TIOJIOKEHUE XUMHYECKOTO
PaBHOBECHS OT Pa3IUIHBIX (DAKTOPOB;

BBITIOJIHATD XUMMYECKUM
OKCIICPUMCHT: I10 pacino3HaBaHHIO
Ba)KHCUILIMX HCOPraHN4CCKHX 151

OPraHUYECKUX COCIMHCHUMN;
MPOBOJIUTh: CAMOCTOSITEJIBHBIN TTOUCK

XUMHYECKOU uH(popmMauu c
UCIIOJIb30BaHUEM Pa3TUYHbBIX
HMCTOYHHKOB (HAYy4YHO-TIOITYJISIPHBIX

W31aHUN, KOMIIBIOTEPHBIX 0a3 JIaHHBIX,
pecypcoB UHHTepHeTa); HCMIOIB30BaTh
KOMIIBIOTEPHbIC TEXHOJIOTHUHU TS




00pabOTKM M TMepeladyd XUMHUYECKOU
uHbopMallMM W €€ TMpeACTaBICHUS B
pazIuyHbIX hopmax;

CBSI3bIBATh. W3YyYECHHBIM Marepuail co
CBOEH npodeccuOHaATbHON
NEATEIbHOCTBIO;  pellaTh. PACUETHBIE
3a/layd M0 XUMHUYECKHM ¢opMynaMm H
YpaBHECHUSIM;

HCIIOJb30BaTh MPUOOPETEHHBIC 3HAHUSA
Y YMEHHS B IPAKTHUUECKOUN JEATEIIbHOCTH
Y TIOBCETHEBHOM KU3HU:

JUISL O0OBSICHEHUS XUMHUUYECKUX
SABJICHUN, NPOUCXOIAIIMX B MPHUPOJE,
OBITY U Ha TIPOU3BOJICTBE;

ONPEAECTICHNUS BO3MOXHOCTH IPOTEKAHUS
XUMUYECKHUX MPEBPALICHUNA B pa3TMYHBIX
YCIIOBHSIX Y OLICHKHU UX MOCJIEICTBUM;
3KOJIOTUYECKHA TPAMOTHOTO MOBEACHUS B
OKPYJKaroIIEH CpeLE;

OILICHKH BIIMSTHUS XUMHAYECKOTO
3arpsA3HEHUS] OKPYXKAIIIEH Ccpenbl Ha
OpraHu3M 4YE€JOBE€Ka M JAPYTUE€ JKUBBIC

OpTaHHU3MBI;
6e30macHOro OOpalieHusl C TOPIOYUMHU U
TOKCHUYHBIMH BEIICCTBAMHU u

71a00paTOPHBIM 000PYJOBAHUEM;
IPUTOTOBJIEHUSI  PACTBOPOB  3aJaHHOM
KOHIIEHTpalluu B ObITYy W  Ha

MIPOU3BO/ICTBE;
KPUTUYECKOM OLIEHKH JIOCTOBEPHOCTHU
XUMHAYECKOU uH(popmanuu,

HOCTYHaIOHleI;'I N3 Pa3HbIX HCTOYHHUKOB.

4.2.DoH/1 OLIEHOYHBIX CPEACTB /1Jisl MPOBEAeHUsI TEKYIIero KOHTPOJISI U
NMPOMEKYTOYHOM aTTeCTAMU 00y4AKOIIUXCH MO TUCIHUIINHE.

Ioka3aTesnn U KpUTEPUH OLICHUBAHUS KOMIIETECH UM
IToka3aTrenmn W KpUTEpUM OLECHHMBAHUS KOMIIETEHUHUN OTPAXKEHBI B KOMILIEKTE
KOHTPOJIbHO-OLIEHOUHbIX cpeacTB. (IIpunoxenue 1).

KoHTpoJIbHBIE M TeCTOBBbIE 3a1aHUS
[lepeueHb BOMPOCOB, KOHTPOJBHBIE M TECTOBBIC 3aJaHUsl, HEOOXOJUMBIC IS
OLICHKM pe3yJbTAaTOB OOYyYEHHUS XapaKTepU3yIoUX (HOPMUPOBAHHE KOMIIETEHUUN
HpPECTaBICHBI B KOMIUIEKTE KOHTPOJIbHO-0IIEeHOYHBIX cpeacTB. ([Ipunoxenue 1)



MeTozmqecxne MaTepHuaJibl

MeTtonuueckue  MaTepHWalbl,  ONPEACNAIONINE  TPOLEAYPhl  OICHUBAHUS
pe3yabTaTOB  OOy4YeHUsS  XapaKTepm3ymIuxX  (HOPMUPOBAHHE  KOMIICTCHIIHMA
NPEJCTABICHBl B METOIAMYECKHX PEKOMEHIAIMSIX IO BBIMOJHEHUIO TMPAKTHYSCKUX
pa6ot (IIpunokenue 2), mabopatopusix padot (IIpunoxenue 3) .



