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[TpumepHo¥i mporpaMmel 00111e00pa30BaTENbHOM YIeOHOH TUCTIUIITHHEL
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H CCTCCTBEHHO - HAYYHBIX JHCIIMIIIIHMH
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PENEH3WS
Ha pabdouyro nporpammy o0ueoOpazoBaTeIbHON y4eOHOH AMCHMIJIMHbI
OJ(b.08 Xumus, cocTaB/IeHHYIO NIPenoAaBaTeieM
Konnemsxa undopmaTarn u nporpamvupoBanusi Komanauposoii A.B.

[Ipexpcrasiennas Ha pereHsuto paboyas rnporpamma obeobpasoBaTensHON yUeOHON MUCIUTIIHHBL
«XUMHUSY TIpefiHa3HaueHa I peanu3aniu cpefHero obumero obpasoBanus, SBISIETCS YaCThIO IMPOTPaMMBI
HOATOTOBKH CHELHANMCTOB cpejiero 3sena (nanee - [IICC3) B cootBercTBHM ¢ @I'OC o cnenuanbHOCTH
U npuMepHoif TporpamMmoi  obmeobpazoBaresbHOM  yueOHOH IMCHMIUIMHBL «XHMHA» € YYETOM
TEXHHYeCKOro npoduiis noiyJaemMoro npo)ecCHoHanLHOTe 00pa3oBaHusl.

PaGouass uporpamma opoOpena Ha 3acelaHMU UHIJIOBOI KommccHH «MareMaTHUeCKHX U
€CTECTBEHHOHAYYHBIX IUCITUILITHHY.

Pabouas  mporpamMma  oOmeoOpazoBaTenpiiof  AMCHMIUIMHBL  «XMMMA»  BXOJUT B
obmeobpasoBatenpHBlif  yueOHBIE MK M COCTABJE€HA HA OCHOBE IPUMEPHOU  IPOTPaMMEI
obuteobpazosarenpHoi yuebnolt jgucnmmmnel «Xumus» asropel O.C. TI'abpuensn, M.I. Octpoymos,
onobpennoit OI'AY «OUPO» Munobpuayxu Poccuu, 2015, ®epepansHoro rocyaapcTBEHHOIO
obpasoBare/ibHOTO CTAHAPTA MO CIEIHATHHOCTIM CPEeIHEro npodecCHOHaNBHOro 00pa3oBanus.,

[IporpaMMa COEEpXHT pa3lenbl: macrmopT paboueil mporpamMmsl ofieoOpazoBaTensbHOH yueOHOMH
JMCIMIUIMHEL, CTpyKTypa W cojepkanue  obmeobpazoBarenbHOW yueOHOH JMCHMIUIAHEL, YCIOBMI
peanmsanuy pabodelf mporpamMmel obmeobpasoBaTenbHOM yueOHOH JUCIMINMHEEL, KOHTPOJIL M OLEHKA
pe3yJibTaToB 0cBOeHHUs 0b1eobpasoBaTeIbHON yueOHOM qUCHHUIITIHHEL

B macmopre mnporpammel ofo3HaueHbl obnacTh NpHMeHeHWs: pabouel mporpamMMbl, MECTO
muenumuael B erpyxrype HIICC3, nenu u 3amaun yuyeOHOH NUCHUMINIMHBL — TPEOOBAaHUA K pe3yibTaram
OCBOCHMS yIeOHOH NUCIHINIMHBI, KOMYECTBO YACOB HA OCBOCHUE Y4eOHOH AMUCIUILIMHLL

Paszen «Crpyxrypa u cojiepoxanue obieobpasoBarenbHol yueOHOM JUCIMIIMHED) IPEICTABICH:

- obreMoM yueOHOMH JHUCUMIUIMHEI ¥ BUIaMK yueOnoH paborel obyyaromerocs,

- TEMAaTHYeCKHM IUIAHOM H COAEpIKaHHeM y4ueOHOH JIHCHUIUIMHBL, B KOTOPOM PacKpeITa
TOCIIE{OBATENIEHOCTE H3YUEHHUS! Pa3JIe]IoB U TeM IIPOrpaMMBl, cofepiKaHue yueOHOro MaTepuana, BbIIEIeHb
TEOPETHYECKHE 3aHATHs, YPOBHH OCBOEHHUS IMAAKTHYECKHUX €JIMHHL, 00BEM ayIHTOPHBIX MPAKTHYCCKHX
YACOB.

B paspene «YcnoBus peanmsaldH Iporpammel oOmeoOpa3oBaTenbHONH y4eOHOH JUCIHIUIMHED)
obo3mavenns: TpebOBAHMS K MHUHUMAILHOMY MAaTEpPUAILHO — TEXHHYCCKOMY M HH(OpManHOHHOMY
obecredennio peanu3auiy JHCIUILIHHEL

B pasnene «KouTpolnb W OHEHKA pe3ylbTaTroB oOcBoeHMs obmeobpasopaTensHOl yueOHOI
JTHCIUIUIMHED OIpEIeNeHbl pe3ybTarbl 00ydenus (OCBOEHHBIE YMEHHs], YCBOSHHEBIC 3HaHus), (OpMBI M
METO/bI KOHTPOJISI ¥ OLIEHKH PE3yIbTaToB 00ydIeHus.

TemaTHKa TEOPETHYECKUX 3AHSITHI, BH/BI CAMOCTOATE)ILHON paboThl, (POPMBI M METOALI KOHTPOMS U
OLIEHKH pesyipTaToB o0yuyenus oOecreyuBaiOT JOCTIDKEHHE Ieied M 3ajay yueOHOH JHCLHILIMHEIL
«XUMHSIY.

PaGouas mporpaMma mo QUCHHIUIMHE «XHMHAY, paspaborannas npemnopasateiem KomanjaupoBoi
E.B. pexoMeHyeTcs JUisl HCITONb30Banust B yueOHOM IIporiecce.
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1. MACIIOPT PABOUYEM IIPOI'PAMMBI OBLHEOBPAEOBATEﬂbHOﬁ
YHYEBHOU U CHUITJIMHBLI
XUMHUs

I.1. O6macrr npumMenenust paGoueil MPOrpamMmbl: Pean3aliysl CPeIHEero 0bIero
0Opa3oBaHust B Ipe/iesiax IPOrpaMMBbl M0/['OTOBKH CIIELAATIHCTOR CPEIAHEro 3BeHa (
manee — [ICC3) no cnenuansroctsim 10.02.05 O6ecnieuenue unpopmMamonHoH
0e3011aCHOCTH  aBTOMATH3UPOBaHHEIX cucteM 1 09.02.07 MupopmanmoHusie
CHCTEMBI M IPOTPAMMHPOBAHKE, B COOTBETCTBMHM C MPUMEPHOH IIPOrpaMMoi
00111e00pa30BaTeNbHON yUeOHOMH AUCIIHTITHEEl « XUMHAS» /18 TPOheCCHOHAIBLHDIX
obpasoBaTenbHbix opranusanuit asropos ['abpuensa O.C., knu, Octpoymos .1,
AXH, C YYETOM TEXHHYECKOTro Mpo(uiIs MOIy4aeMoro MpoheccruoHanbHoro
o0OpazoBaHusL.

1.2. Meero yueGnoii pucuumunns B crpykrype IIICC3: guciumimna « X uMusy
[NPUHAUIOKUT K Tpymne obmeobpaszosarenbibix [MTICC3, u Hampasiena Ha
JIOCTHDKEHHE  JIMUHOCTHBIX W METallpeJIMETHBIX pPe3ylbTaToB 00ydeHus,
BBITIOJIHEHME TPEOOBAHHUH K IPEJIMETHBIM PE3YIIBTATAM 00YUEHHS,.

1.3. O0mas xapakTepucTHKa yueOHoH JUCHUIIIHHbBI
HMenn w 32524l AMCHHIIHHBI — TPe0OBAHHSA K PE3yJbTATAM OCBOCHHS

JUCHHMILIHHBL:

Pabouas mporpamma OpueHTHPOBaHA Ha JIOCTHIKEHUE CIIEMYFOMIUX PE3YIIBTATOB:

JluuHOCTHBIC Pe3yabTATHI 00yYeHH

— YYBCTBO TOPHOCTH MW YB@OKEHUS K MCTOPUH M JOCTHIKEHHSIM OTEYECTBEHHOMH
XUMUYECKOW HayKu; XHMHYECKH IpaMOTHOE IMOBefeHre B NpodeccuoHanbHoi
HeSITETbHOCTH M B OBITY 1pd OOpalleHWH ¢ XHMHYCCKHMH BelecTBaMMU,
MaTepUalaMy | MPOIeccaMu;

— TOTOBHOCTH K IPOJOIDKEHHIO 00Pa30BAHUSA ¥ TOBBIIIEHUS KBATHM(DUKALUKA B
U30paHHOH NPOhECCHOHANLHON ACATENBHOCTH U 00BEKTHRHOE OCO3HAHNE poiiu
XUMHYECKUX KOMIIETCHIHH B 3TOM;

— YMEHME HCIIONB30BaTh JIOCTHIKCHHS COBPEMEHHOH XWUMWYECCKOM HayKWw H
XMUMHUYCCKUX TEXHOJIOIMH JUI1 MOBBIIIEHHSI COOCTBEHHOTO HHTEJIEKTYAILHOTO
Pa3BUTHS B BBIOPAHHOMN MPOPeCCHOHANBHOMN JIeATeNBHOCTH,

MeTtanpeameTHble pe3yabTaThl 00y YeH s

— HCIOJB30BaHHUE Pa3NMUYHBIX BH/OB M103HABATEILHON AEATEIHHOCTH U OCHOBHBIX
HUHTEJJICKTYaIbHEIX OIepaliii (IOCTaHOBKY 3aja4u, (POpMYyIUPOBAHMS THIIOTES,
aHalu3a ¥ CHHTe3a, CpaBHEHUS, 0000IIeHUsI, CHCTEMATHU3ALINH, BbISIBIICHUS
IMPUYAHHO-CIIC/ICTBCHHBIX CBA3EH, ITONCKA aHAJIOTOB, (OPMYJIHPOBAHS BLIBOIOB)
JUISL pellieHMs IIOCTaBIIEHHOW 3alaud, IPUMEeHEeHHEe OCHOBHBIX METO0B [IO3HAHHS



(HabJIOAEeHHs, HAYYHOTO HKCHEpPUMEHTA) M M3YYeHHs Pa3IMIHBIX CTOPOH
XHUMHUYECKHX OOBEKTOB M TPOLECCOB, ¢ KOTOPHIMH BO3HUKAeT HEOOXOAMMOCTB
CTAJIKUBATHCS B MpodeccronanbHoi chepe;
—  HCIIOJIb30BAHWE PA3IMYHBIX HCTOYHUKOB [T IOJIyYEHHS] XUMHYECKOU
uH(GOpMaIlii, yMEHHE OILEHUTH €€ NOCTOBEPHOCTH JUIS JIOCTHIKEHHUSI XOPOIIUX
pe3yIILTATOB B TIPO(ECCHOHANLHOMN chepe;

IMpeamernbie pe3yabTaThI 00y4eHUA:

—  c(pOPMUPOBAHHOCTH NPEJCTABIECHAN 0 MECTe XMMHUM B COBPEMEHHOM Hay4YHOH
KapTUHE MUPA;

—  [IOHHUMAaHHE PONM XMMHMM B (POPMHUPOBAHUM KpPYrozopa B (YHKLHOHAILHOH
IPaMOTHOCTH YejoBeKa JJIs1 peLIeHUs IPAKTHYECKHX 3a1a4,

— BJAJEHUE OCHOBOIIOJIArAIOIIUMHM  XUMHYECKMMU IIOHSITHSIMM, TEOPUIMH,
3aKOHAMH 1 3aKOHOMEPHOCTSIMH,;

—  YBEpPEHHOE T10JIb30BAHIE XUMUYECKON TEPMUHOIOTHEN 1 CUMBOJIMKOI;

— BiajicHMe OCHOBHBIMM METOJAMU HAy9YHOTO IIO3HAHMS, HMCIIOJIB3YyeMbIMH B
XUMHAW: HAOJIOJIEHNeM, OlHCaHUEeM, U3MEPEHHEM, 9KCITEPUMEHTOM;

—  yMmenmue o0pabarTpiBaTh, OOBACHATH PE3YNbTATHl IPOBEJCHHBIX OIBITOB U
JleIaTh BEIBOJBL,

—  TOTOBHOCTHL M CIIOCOOHOCTH TPUMEHSATH METOJLI IO3HAHMA IIPU pPEelIeHUH
MpakTHYECKUX 3a1a4;

—  chOopMHPOBAHHOCTH YMEHHSI AaBaTh KOJMYECTBEHHBIE OTIEHKU W NPOU3BO/INUTE
pacyeThl 10 XUMHUIECKUM (DOPMYIIaM M YPaBHEHHUSM,

—  BJAJEHME TPAaBUIAMH  TeXHHUKH O€30IIaCHOCTH IPH  HCIOJIh30BaHWH
XUMUYECKHX BEIECTB;

—  c()OPMUPOBAHHOCTb COOCTBEHHOH IIO3WIMH IO OTHOMIEHHIO K XUMHUYCCKOH
HH(pOpPMAITUH, [0JIy9IaeMON U3 pasHBIX HCTOYHHUKOB.

1.4. lIpoduabnas cocTapisiomas (HanpaBaeHHOCTh) 001meodpasoBaTebHOMH
MUCIUATITHHBI:

Hucrmruimaa « XUMHUAS» ¢ TOMOLIBIO MEKITPEIMETHBIX CBSI3EH CBS3aHA C NPYIHMH
061me0bpazoBaTeNbHBIME U MPOGECCHOHANBHEIMY  JUCLUIIMHAMA  y4eOHOro
rana: «Du3nuka», «ACTPOHOMUSY.

1.5. KoauvecTBo 4HacoB, OTBEJACHHOE HAa  OCBOeHHE MPOrpamMmbl
061meo0pa3zoBaTeILHON Yy4eOHOH JHCHHILIHHBI, B TOM YHUc/Ie:

MaKCUMalbHOH yueGHOW Harpysku 100 wacoB, B TOM umcie: o0s3aTelbHOM
ayIMTOPHOM yueOHO# Harpy3ku obydatowerocs 100 uacos.

1.6. Usmenenusi, BHeceHHbie B pado4dyl0 NporpaMmy 10 CpPaBHEHUIO C
NpHMEPHOii MporpamMmoii no obieodpasoBaTebHOM JHCHHIIHEE « X UMM
HMaunast mporpamMMa pa3padoTaHa Ha OCHOBE MPHUMEPHOW IPOrpaMMEl
0011e00pazoBaTeIbHON YUeOHOH QUCIUIIUHEI « XUMUSD) TS npodeccHOHaIbHEIX
obpazosarensubix opranuszanui / O. C. Tabpuensan, M. I'. Ocrpoymosa. — M. :




Wsparensckuil  neHTp «Akajgemusy, 2015, wu  sBiusiercss d9acThio  yd4eOHO-
mMeToaudeckoro komiuiekca (YMK) no gucriuruimae XuMus U mpegHasHatdeHa sl
00yueHus 00yYaroUTUXCs 110 yueOHHKY:

O. C. I'abpuensH. Xuwmwust juist mpodeccuif u crnenpanbHOCTed TeXHUYEeCKOro
npoduist — M.: Axanemus, 2016r.

B COOTBETCTBMM € Y4eOHBIM IITAHOM IIPOM3BEJAEHO YaCTHUHOE
epepacrpeenerre y4eOHbIX YacoB B 3aBHCHMOCTH OT BaKHOCTH TE€MBI [T
CHENMUaNbHOCTEH, BBIEIEHbI JIOTIOJHATEIbHbIE YUeOHbBIE 9achl 110 TeMam «MeTaiibl
W Hemertamnbl», «Knaccuduranns Heopranmdeckux coeauHenuin», «Crpoenue
BEIIeCTBA» B COOTBETCTBHH C NpodeccHoHalbHON HarmpasieHHOCTEI0 Koirepka
MH()OPMATUKU U IPOTPAMMUPOBAHMS.




2. CTPYKTYPA U COJEPHKAHUE OEUIEOBPA3OBATEJIBHOﬁ

YUYEBHOM JUCHMITIAHBI

2.1. O6bem 06meo6pazoBaTebHO yueGHOoll AHCUMIUIMHLI H BU/IbI yIeOHOMH

paboThl

Bua yaednoii paboThl

Obwvem wacos

IIPAKTUYECKHE 3aHATHI

MakcuMaJabHas yaeOHas Harpyska (Bcero) 100

O6s3aTensHAA ayUTOpHAs yaefuasi HArpy3Ka (Bcero) 100

B TOM YHCJIE:

TEOPETHIECKOE 00yYeHNe 64
36

KOHTPOJIbHbBIE pabOThI

Kypcosast paboTa (IIPOeKT)

IMpomesxkyTounas arrecTauus B popme
- Qughhepernyuposanno20 3a4éma




2.2, Temaruueckuii Iau U cogepkanue y4eGHOH AHCHHIIMEBI Xumus

Haumenopanue
pAa3e/I0B U TeM

Coaepxanue yuebHoro MaTepuaia, 1adopaTopubie paboThI
H IPAKTHYECKHE 3aHATHS, caMOCToATebHAst padoTa
o0yyarommnxcs

Obtbem
HACOB

Yposenn
0CBOCHHS

Brenenue

Hayunbie MeTo/1bl HO3HAHNS BENIECTE W XHMHUUCCKHX siBeHH. Posib
IKCMNEPUMEHTA U TEOPHH B XHMUH. MO/Ie/TMPOBaHHE XUMHUYECKIX
[POLECCOB. 3HAYEHHE XHMUK [IPH OCBOEHUH ClieliHabHOCTE
«Obecnieuenne nidopmalMonHoil HezonacHocTH
aBTOMATH3HPOBAHHBIX cucTeM» W «MHpOpMalMoHHbIe CHCTEMBI 1
[IPOIPAMMHPOBAHUEY

Paznen 1

O0mast u Heopranuyeckas XuMnsa 52 gaca

Tema 1.1

OcHoBHBIE NMOHATHS M 3aK0HbLI XUMHH

1.0crosnwie nonaras xumuu. Bemectso. Atom. Monekyia.
XUMHYCCKHE d1eMeHT. AJutoTporus. [IpocThie U CI0KHEIe
BellecTea, KauecTBeHHBI H KOJHYECTBEHHEIN COCTAB BEIICCTR.
Xumuueckue 3Haky 1 Gopmyitsl. OTHOCHTETLHELIE ATOMEas |
MOJIEKYJLIpHAS Macchl. KoJim4ecTBO BelecTRa.

2.0cHoBubIe 3aK0HbI XUMuH. CTEXHOMETPHA. 3aK0H
COXpAaIICHHs MACCHI BELIECTB. 3aK0OH TOCTOSHCTBA cocTaBa
BELICCTB MOJEKYIIPHOH CTPYKTYpPhL. 3aKoH ABorajipo u
CIIEJICTBMSI U3 HETO.

3.Pacuernbie 32129 HA HAXOXK/ICHUE OTHOCHTEIBHOI
MOJIEKYJISIPHOH MacChl, OTIpe/ieICHIe
MaCCOBOH JIOIH XUMHUYECKUX DIIEMEHTOB B CIIOXKHOM BEIICCTRE.

Temva 1.2

Hfﬁuomﬂecxnﬁ 3AKO0H H NCPHOTHYECKAS CHCTEMA
Jd.U.Menjencesa

1.ITepuopnueciknii 3axon . Y. Menjeneesa. Otipnitie T,
H. Mengeneessiv Iepronugeckoro sakona. [Tepuoguaeckiit
3aK0H B (popmysmposke JI. Y. Menneneesa.

2.Jlepuongeckas TA6JHIA XUMHYECKIX JIEMEHTOB —
rpaduycckoe oTobpanenue [TepuoaUUecKoro 3aKoHa.
Crpyxrypa Ileprojdeckoii TabMuIb: NCPHOE (MATBIE H
Ooubime), rpymnis! (riasHas u moGoynas).

3.Crpoenne aroma u llepuojuueckuii 3axon JI. 1.
Meunpeneea. Atom — croxmas gactuna. Sjpo (IIPoTOHbI 1
HEHTPOHBI) U 3JIeKTpoHHas 000s104ka. M3otonsr. Crpocuie
SJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MAJILIX IEPHO/IOB.
OcoOEHHOCTH CTPOCHHS HIEKTPOHHBIX 060JI0UEK ATOMOR
IEMEHTOB OOMNBIINX IIEPHOJOB (IEPEXO/IHBIX 3TIEMEHTOB).
HousTre 06 opOuTANsX. 5-, p- i d-0pOUTaIH. DIEKTPOHHEIC
KOH(HUI'YpaLIHH aTOMOB XHMHUECKHX deMeHTOB. COBpeMeHHas
(popmyuposka [Tepruoamdeckoro 3aKoHa. 3HauCHHE
Iepuomrieckoro 3akona u [ leproguueckoi cucTeMs
XHMHYeCKHX sieMenTos JI. M. Menneneea juist passuTus
HayKH ¥ MTOHUMAaHHs XHMHYECKOH KapTHHBI MHPA.

4. Hpaxmuueckoe sauamue 1
Monenuposanue mocrpoenwus [lepuoamuucckoi TabIIUIDT
XUMHYECKUX DIEMCHTORB,

Tema 1.3

Crpoenue Bemecrsa
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1. Monnan xumuyeckas cBsizb. KaTHoHbL, MX 06pasoBamne n3
aTOMOB B PE3YILTATE IPOIECCA OKUCIIEHUA. AHHOHBL, HX




oOpazoBanye 13 aTOMOB B pe3yjbTarTe mpoiecca
poccranoBrenus. MoHnas cBsi3b Kak CBsI3b MEX/(y KaTHOHAMH H
AHMOHAMHE 34 CUCT 3JIeKTPOCTATUYECKOTO HPHTIIKCHH.
Knaccu(pukarnys FOHOB: 110 COCTABY, 3HAKY 3aps/ia, HaIMIHIO
rugpatHoil obonoukh. Monnbie KpUcTaIMuecKue PeleTki.
CRoiicTBa BEIIECTB C HOHHBIM THIIOM KPUCTATHICCKOM
PEIEeTKH.

2. KopaxenTHasi XHMUYECKAs ¢Bs3h. Mexanu3M 0bpa3zoBanus
KOBAJICHTHOH cBA3H (0OMEHHBIH U JOHOPHO-AKIEIITOPHEIH).
DIIEKTPOOTPHIIATEIEHOCTh. KOBanenTHEIC IOJISTPHAS H
HenospHas ceaszu. KpaTiocTh KOBANCHTHOI CRsI3H.
MoJIeKyTIsSIpHBIE W ATOMHBIE KPHCTAJUIHUECKHE PEIIETKH,
CROMCTBA BELIECTB ¢ MOJICKYJISIPHLIMA W ATOMHBIMH
KPUCTAUIMYECKAMHU PEIIEeTKAMH.

3 Metagmgeckast ¢Ba3h. Merammmueckas KpucTannaieckast
pelieTka 1 MeTaIHYecKasi XAMHYecKas cBsish, DusniecKkue
CBOHCTBA METaJlJIOB.

Arperatnpie COCTOSHIS BeIeCTB U BOJAOPOIHASN CB3b.
Trep/ioe, KUAKOE U ra3000pa3HOe COCTOSHHUS BEIIECTB.
ITepexo/1 BEIMECTBA M3 OJHOIO arperaTHOr0 COCTOSHHUS B
opyroe. Bogopomuas cBs3b.

4. IHpaxkmuueckoe 3anamue 2 (2 uaca)

Yucrpie Bemecrea U cMecH. [TondaTie o cMecH BemecTB.
['omorennbie u reTeporennsie cMecu. CocTaB cMecen:
0OBEMHIAS M MACCOBAS JIOJIM KOMIIOHEHTOB CMECH, MaCcCOBas
JIOJISI IPUMECEH.

5. lpakmuueckoe 3anamue 3 (2 uaca)/lucnepcHple
cueremsl [loHATHE 0 JIMcTIepeHOi creTeme. Jlucnepenasn (asa
u gucnepeuonnas cpena. Knaccubuxanus 1ucnepeHbix
cucteM. [ToHATHE 0 KOJUIOMIHBIX CHCTeMaX.

Tema 1.4

Boja. PacTBopbl. DJEKTPOTUTHYECKAS IHCCOLM AN

1.Boaa. PacTeopel. Pacropenue. Boja Kkak pacTBOPUTENIb.
PacTBOpUMOCTE BELIECTB.

Hacelmennsle, HeHachlEHHBIC, [IEPECHILIEHHBIE PACTBOPDL

3aBHCHMOCTH PACTBOPHMOCTH T'a308B, YKHIKOCTEH W TBEP/IBIX
BEILECTB 0T PA3MYHbBIX (PaKTOPOB.

MaccoBas 10Jisl paCTBOPEHHOIO BEIIECTRA.

2. DNeKTpoMTHYeCKAS] AUCCONHANHA. DIIEKTPOTHTHL 1
HEJJIEKTPOUTEL DJIEKTPOIUTHICCKAs

mucconHalys. MexaHusMbl JIEKTPOTHTUYECKOH JIFCCOITHAIIHH
IUTsI BEIECTB C Pa3IHUHbIMH

THIIAMH XUMHYECKOH cBS3U. [ maparnpoBannbe u
Her'HApaTHPOBAHHLIC HOHEL CTeNeHb 2IeKTPOIHTHIECKOH
iccoranuy. CHIBHLIE | cTabbe 3TeKTPOIHTEL OCHOBHBIC
[OJIOMKEHHS TEOPHH TEKTPOIUTHYECKOH TUCCOIHAIITH.
IKUCI0TEL, OCHOBAHHS M COJIM KAK DIIEKTPOJIHTHL

3. Ipaxmuueckoe 3anamue 4 (2 uaca). [IpuroToBIIeHHE
pacTBOpPA 3a/[AHHOH KOHIIEHTPALIHH.

Tema 1.5

Knacenpurxanus HeopraHu4ecKHx coeJUHEeHH

1. Okennel. Kuemorel. Ocanopanus.
Oxcuapl 1 ux ceoiicrsa. Coneobpasyloiye 1
Hecoxeobpaszyrone okcunbl. OCHOBHBIE, aM (POTEPHLIE H
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KHCJIOTHBIE OKCHJIBI. 3aBUCHMOCTE XapakTepa OKCHa OT
CTCHEHN OKHCIIEHUs 00Pa3yIolIero ero MeTajia. X UMHIeCKHe
CBOMCTBA OKCHJIOR. [TomyucHue okcHI0B.

Kucaore! u ux epoiicrBa. Kuciors! kak 9IeKTPOIHTEL, HX
KIACCH(DMKALIS 110 PA3JIMYHBIM [IPU3HAKaM. XHMHYECKHe
CBOHCTBA KMCIIOT B CBETE TEOPUH DIIEKTPOIUTHUECKO
Jucconualmi. OcoOeHHOCTH B3auMO/ICHCTBIS
KOHIEHTPHPOBAHHON CepHOH M a30THOH KHCIIOT ¢ METallJlaMH.
OcHOBHBIE CIOCOOBI MOMYIEHH KHCIIOT,

Ocuosanus u ux coiicrea. OCHOBAHUS KaK JICKTPOIHTHI, KX
KTaccu(uKalys Mo pazinaHbIM IpH3HAKaM. XUMHUECKHE
CBOMCTBA OCHOBAHHH B CBETE TCOPHH HICKTPOIIHTHYCCKOH
Hcconuanum. Pasnoxenue HepacTBOPHMBIX B BOJIE
ocHoBanui. OCHOBHLIC CITOCOOR! TOJTYYEHHS OCHOBAHHI.

2. Conu 1 mx epoficrea. Comu kak anexrponutsl. Cosn
Cpe/uIne, KMC/Ible M OCHOBHBIC, XUMHUUYECKHE CBOCTRA comell B
CBCTE TEOPHH JIEKTPOIMTHYECKON Juccoruaiyu. CrocoOn!
noJtydenust coseil. ['uaponus conei.

3. Hpaxkmuyeckoe 3anamue 5 (2 uaca). CpoficTBa KHCIOT |
OcHOBaHMIL McribiTanne pacTBOPOB KHCIIOT MHIMKATOPAMH.
BsaumoneiicTBie MeTANIOB ¢ KHCIOTAMH.

BzaumozelicTere KHCIOT ¢ OKCHIAMH METAIIIOR.
BzaumojieiicTBre KHCIOT ¢ OCHOBAHHUAMH.

BzaumogelicTBre KHCIOT ¢ COJISAMH.

Herprranue pacTBOpOB miesioueii HHjiMKaTopaMy.
BaanmoiecTBHE HIETOYEH ¢ COMSIMM.

PasjioskeHne HepacTBOPUMEIX OCHOBAHHIA.

4. Ipaxkmuyeckoe sanamue 6 (2 waca). CroiicTBa coreii.
Bzaumopeiicteue coseli ¢ meramiamu, BaauMmomeic e coseit
ApYT ¢ apyroM. ['Haponus coned pa3indioro THIIA.

Tema 1.6

XHMHYECKHEe Peaknuu

. Knacenuxanus xamudeckux peaknuii. Peaxin
COCIIMHEHHSI, PA3JIOEHUS, 3aMEITICHHsI, OOMeEHa.
Karanutuueckue peakuun. O6parumble 1 HEOOPATHMEBIE
peakiu. ['oMOreHHbIC I TeTepOreHHbIE PEAKIIHH,
OK30TepMHUYECKHE H SH/IOTCPMUYECKHE peakIuy. | eroroil
abdext xumuyeckux peaxirii. TepMOXHMHUYCCKIE YPABHEHHSL.
OxucIHTeNLHO-BOCCTAHOBUTENbHbIE peakiuy, CTencHs
okHcienus. OKHCINTeNh B BOCCTAHOBIIEHHE, BOCCTaAHOBHTEN L
U OKHCIeHHEe. MeTo)[ 3eKTPOHHOr0 Oaianca Iyl COCTABICHHSI
YPABHCHUH OKHC/IMTCIBHO-BOCCTAHOBUTEILILIX pEaKIIUiL.
Cxopocrs xumuveckux peaknuii. [Tomstre o ckopocTtn
XMMHYCCKUX PeaKIHH. 3aBHCHMOCTD CKOPOCTH XHMHUYECKUX
PeaKIHH OT pa3MHYHbIX (PAKTOPOB: IPHPO/ILI PEATHPYIOIINX
BELIECTB, HX KOHLEHTPALUH, TEMIIEPATYPBI, MOBEPXHOCTH
COIIPUKOCHOBCHHS M MCIIONB30BaHUA KATAJIM3ATOPOB.
ObpaTtamocTs XuMuYecKkux peakuuii. O6paTHMbie 1
HeoOpaTHMble PEeAKINH. XUMHYECKOE PABHOBECHE H CLIOCOORI
€r0 CMEITeHMUS,

2. Hpakmuueckoe 3anuamue 7 (2 waca). OKHCUTENLHO-
BOCCTAHOBHTEIbIbIE PEAKIIII
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3. Hpaxmuuecxoe 3auamue 8 (2 ywaca). Vonnbie peakium.
Peaxiius 3aMeIeHRsI ME/TH JKEJIE30M B PACTBOPE MEJIHOTO
Kynopoca. Peakin, uayiue ¢ o0pasoBanuem 0cajika, Iaza Ui
BOJIDI.

4. Mpaxkmuueckoe sauamue 9 (2 uaca). Cropocrs
XMMHYECKO peakiuy. 3aBUCUMOCTH CKOPOCTH
B3AMMOICHCTBHSI CONAHON KUCIIOTLI ¢ METAILUIAMY OT HX
TTPHPOJIBL.

3aBUCHMOCTH CKOPOCTH B3aHMOJICHCTBHIS LIUHKA C COIAHOM
KUCIIOTOM OT ee KOHIIEHTPaIHH.

3aBHCHMOCTE cKOpocTH B3aumoeicTrus okera mean (1) ¢
CepHOl KUCIOTOH 0T TEMIICPATYPEL

Tema 1.7

MeTamabl 1 HEMETAJLIBLI

1.MeTamasl 0 uX xuMH9ecKkue csoiicrea. OcodennocTy
CTPOCHHS ATOMOB H KPHCTAIUIOB. PH3MUECKHE CBOHCTBA
metaos, Kiraccudukarys METAIIIOB [0 Pa3/IHIHbIM
Ipu3HaKaM. XMMIUECKHe CBOHCTBA METAIIOB.
DIEKTPOXAMUYCCKUH PsI HAIIPSKEHUH METAIIIOR.
MeranmoTepMusi.

O6mue cnocobLI MoJydenns MeTamIoB. [lousarue o
Metayuryprud. [lupomeramryprus, THIPOMETAIITY s |
snekTpoMeTaty pris. Ciasbl Y4EPHBIE U IIBCTHBIE.

2. Hemeramubl OcobeHHOCTH CTPOCHHS aTOMOB, HemeTasiibl
— [IPOCTHIE BEECTBA. 3aBHCHMOCTE CBOKCTB TAIIOTCHOB OT HX
IOJIOIKEHHS B [Ieproinyeckolf cucreme. OKHCIHTENBIbIE

¥ BOCCTAHOBUTEIbHbBIE CBOMCTBA HEMETAIIJIOB B 3aBUCHMOCTH
OT MX TOJOXKEHHUS B PALY

3ICKTPOOTPHIIATEIIEHOCTH.

3. Hpaxmuueckoe 3anamue 10 (2 uaca). Metanant 1
HeMeTAJUIbI. 3aKajika i OTIycK ctajiu. O3HaKoMIIEHHE CO
CTPYKTYPaM¥ Ceporo u 0EIoro 4yryHa.

PacrioznaBanue pyj xKelesa.

[Mony4enve, codUpaHUe U PACIIO3IIABAHHE a308.

Paszaen 2.

Opranugecxas xumus 44 yaca

Tema 2.1

Ocnognble ROHAMUA OP2AHUMECKOU XUMULL U meopus
CHIPOEHUA OP2AHUYECKUX COCOUHEH LI

1. Hpeamer oprasnveckoii xuvun. Teopust crpoenns
opranmueckux coeguuennii A. M. bytaeposa IIpupojHere,
HCKYCCTBEHHBIC M CHHTETHYECKHE OPIraHHYCCKUE BELIEeCTBA.
CpaBHelne OpraHHuecKHX BEIIECTE ¢ HEOPTaHHICCKUMU,
BaneuTHocTs. XMMHYIECKOE CTPOCHUME KaK IMOPSII0K
COEJMHCHIS aTOMOB B MOJICKYJIBI TI0 BAJIEHTHOCTH.

Teoprs CTPOEHHUS OpraHueckux coenuuenui A. M.
bytneposa. OCHOBHBIC IONOKEHHS TEOPHH XUMHIECKOT0
crpoenus. M3omepust 1 H30Mepbl. XUMUHYECKHE (POPMYJIBI 1
MOJIEIH MOJCKYJI B OPraHHIeCKOM XHMHH.

2. Knacenpuxanus opranveckKux BeniecTs.
KnaccuuKkaIis BerecTs 10 CTPOSHHIO YTIICPOIHOTO CKENETa
¥ HAJIMYMIO (PYHKIMOHAIBHBIX TPYIIL I'OMOIOrH ¥ FOMOJIOTHSL.
Havana nomenxmatypst [UPAC.

Knaccupuranus peakuuii B opranuaeckKoi XHvHm.
Peakiuy nprcoe/IMHeHHs (T [PUPOBAHHS, TATOTeHHPOBAH U,
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THJIPOTalIOTeHUPOBAH ML, THpaTalum). Peakiinu oTiernienns
(JleruipupoBanus, AT HJPOIalOreHUPOBAHMS, (eI HIIPATALIUH).
Peaxiiuu 3amenenns. Peakiimi H3oMepusaium.

3.MIpakmuyeckoe sanamue I11. V3sroropieHwe Momencit
MOJIEKYJT OPTAHMYECKHX BELIECTB.

Tema 2.2

Yaneeooopoowvr u ux npupoonsie ucmounuxu

14

1. Amreanbi. AJIKaIb: rOMOJIOTHYECKUH ST, H30MEPHS 1
HOMEHKJIATYpa alKkaHOB. X AMHYECKHC CBOHCTBA alKaHOB
(MeTana, sTaHa): ropeHue, 3aMEIICHEE, PA3I0KEHHE,
Jerujipuposanue. [IpuMencnre aqkanos Ha OCHOBE CBOHCTB.

2. AnkeHblL DTHIICH, €0 N0JIydYeHHe (JIerupHPOBAHIEM
3TaHa, JemoJiMMeprsalkei nonusruiiena). I'oMmomornueckmii
psill, M30MEPHS, HOMCHKIIATYPA aJIKEHOB. XHMHUUYECKHE
CBOHCTBA HTHJIEHA: TOPEHUE, KAYECTBEHHLIC PEAKIIMU
(obecrpeunBanne OPOMHOIT BOj(bl K PACTBOPA MEPMAHTAHATA
KaItHst), rufparaiusd, nojuMepusanus. [[puMenenne sruiena
Ha OCHOBE CBOHCTB.

3. Tuennt u kayayxn. TTonsatue 0 queHax Kak yriieBofopoaax
C JIBYMST OBOHHBIMH CBA3SIMH. COTIPSDKCHHBIE JMEHEI,
XuMHueckue cBoicTsa Oyrajuena-1,3 1 usonpena:
obeciBeunBanie OPOMHOIT BOBI H 110IAMCPH3AIHS B KaydyKH.
Harypanensiif o cunTernyeckue kayuyku. Pesuna.

4. Ancunbr Anetanen. XMMHUYECKHE CBOMCTBA AllCTUIICHA:
roperne, 00ecuBeYHBaHIE OPOMHOI BOIIBL, IPUCOCTHHEHHIA
XJIOpoBOJlopoJa ¥ rujparanus. 1lpuMenenue arnerniesa Ha
OCHOBE CBOHCTE. MexKiiaccoBas H30MEpHsl ¢ aJiKa [HeHAMEL.
Apenbl benson. Xumuueckue coiictra 6eH30/1a; ropeHue,
PeaKIfiy 3ameledus (TaloreHHPOBaHUe, HUTPOBAHHE).
IIpumenenne OeH30Ia HA OCHOBE CBOMCTER.

5. Ilpupojanble HCTOYHUKH YIJIEBO0POI0B, 1Ipupo/Hbiii ras:
COCTaB, IPUMEHENNE B KaYeCTBE TOIUIUBA.

Hedrs. Cocras u nepepaGorka medtn. Ileperonxa medyTw.
HedrenpoayxTsr.

6. lpaxkmuueckoe 3anamue 12 (2 uaca). O3nakomieHue c
KOJUTEKIHEH 00pa3iloB He(TH i IPOAYKTOB €€ IEPEPAdOTKH.

7. Hpaxkmuyeckoe sanamue 13 (2 waca). OsnakomieHue ¢
KOJUICKIMEH KayuyyKoB U 00pa3liaMyl H3JeIHiH 13 PE3HHEL

Tema 2.3

Kucaopoacoaepsxanime opranuygeckne coeimHeHs

12

1.Conprer u denonst [losnyyenue sranona 6poxeHueM
TIIFOKO3BI U IHApaTalyed sTuieHa. [ '/ IpoKcHIbHas rpynia KaK
(ynkumonansuast. [lonsitue o npefeIbHEX 0HOATOMHBIX
CIUPTax.

XHUMHUYECKHE CBOMCTBA HTAHONA: B3AUMOJICHCTBHE C HATPHEM,
00pasoBaHKe IPOCTHIX ¥ CIOKHBIX H(PUPOB, OKHCICHHE B
anpaery)(. [ Ipumenenue sraHona Ha OCHOBE CBOMCTB.
AJIKOTIOJI3M, €T0 TOCHCACTBUS ISl OPraHu3Ma YeIoBeKa 1
[peayIpexICHHE.

['Jiunieprn Kak IpejicTaBuTellh MHOTOATOMHBIX CIIPTOB.
®enost. PU3HYECKUE H XUMUUCCKHE CBOWCTBA (peHoIIa.
Bsanmuoe Brmsnme aToM0oB B MoJIekyJie (peHona:
B3aUMOIEHCTBHE C TUAPOKCHIOM HATPHS U a30THOI KHCIOTOH.
IIpuMenenue eHoa Ha OCHOBE CBOMCTB.
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2. Albjiernapbl 1 KapOonoBbie KUCA0THL LloHsTie 00
asnbjleruaax. Abaern/nas rpynmna Kak (yHKIHOHAIbHAs.
MGopMaBIeri/ 1 6ro CBOHCTBA: OKHUC/ICHHE B
COOTBETCTBYIOILYIO KHCIOTY, BOCCTAIIOBIIEHHE B
cooTBeTCTRYROIUE crupt. Ilonyuenue anbJleruion
OKHCIICHIEM COOTBETCTBYIONIUX CIIUPTOB. lIprMencrue
(opmansiernaa Ha OCHOBE €T0 CBOHCTB.

Kap6onosble KHeIoThL TTonarue 0 KapdOHOBBIX KMCIIOTAX.
Kap6okcuiibHas rpyrna Kak (yHKiponaibHas.
TOMOJOTHYECKHH Psiji TPENEIIbHBIX 0JIHOOCHOBHBIX
kapOOHOBBIX KicsoT. Honydenne kapOOHOBBIX KHCIOT
OKHC/IEHHCM ANBICIH/I0B. X MMIUCCKHAE CBOHCTRA yKCYCHOH
KHUCIIOTHI: 00IIMEe CBOHCTRA ¢ MUHEPAILHBIMH KHCIOTaMH 1
peaxims sreprudukariy. [Ipumenenne ykeyCHOW KHCIOTRI Ha
OCHOBE CBOMCTB. BhICIIHE JKHPHBIE KMCIOTLI

Ha IpUMEpe TaTbMHTHHOBOH B CTEAPHITOBOH.

3. Cinosxubie 2(pupsbl, JKUPLI, yriaeBojabl [lomyienne
CHOXKHBIX aupon peakimeil srepuduraruu. CroxHbIe dPHPLI
B IPHPOJIE, UX 3HaucHue. [[pUMEHEHHE COMKHBIX 9PUPOR Ha
OCHOBE CBOMCTB.

YKupbl kak crnoxHbie s(Gupol. Kinaccudurarust ;kHpos.
XUMHUECKIE CBOMCTBA IKHPOB: THIAPOIK3 U THIPUPOBAHHEC
JKHIKAX KHPOB. | [puMeHen e JKHpoB Ha OCHOBE CBOHCTE.
Meina.

VrieBoAbl. Y IIIEBOBL, HX KiiaccH(PHKaLMs: MOHOCAXapH)(bL
(rmoko3a, ppykrosa),

mEcaxapuIel (caxaposa) i Toaucaxapy/ibl (Kpaxmai u
HETII0I03a).

[TI0K03a — BELIECTBO C BOHCTBCHHOH (yHKIIHCH —
AllbIETHIOCTIHPT. XUMHUYECKHE CBOMCTBA MITIOKO3BL: OKHCIICHHC
B [JIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT,
crprosoe 6porkerHue. [IpuMenen e rIIOK03k! Ha OCHOBE
CBOMCTB.

3HauyeHue YIJIEBOIOB B JKHBOH MIPUPOJIE M HKU3HU YEIIOBCKA.
IToHATHE O PEAKIHSX HOJHKOHICHCALME 1 MMPOIU3a Ha
[IPUMEPE B3aHUMOIIPEBPAIIIEHHH: ITIOK03a <> MOJIICaXapy/I.

4. Hpaxkmuuecroe sauamue 14 (2 waca). CBoHACTBA CIIMPTOB.
PacrBopenye ITMIEPHIHA B BOJIC M B3aUMOJIEHCTBHE C
ruipokcraoM Meau (11).

5. IHpaxmuueckoe 3aHamue 15 (2 yaca). CpoiicTBa
opranuyeckux kucaor. CBoHcTBa yKCYCHOH KUCTIOTEL obime
CO CBOMCTBAMH MUHEPAILHEIX KHCITOT.

6. HMpaxkmuueckoe sanamue 16 (2 uaca). CroiicTsa RKHPOB U
yriaerojios. JloKa3arenseTBo HENPEIebHOTO XapaKkTepa
JKHIIIKOTO JKHUPA.

BzauMoaeicTBHE [IIOKO3bI H CaXapo3bl ¢ THAPOKCHIIOM MC/IH
(11).

KavecTpeHHas peakiius Ha KpaxMal.

Tema 2.4

A’SOTCO,[!CI)}KRHIHG opraHuvecKue coefHHeH sl HOJ]I/IMepbl

12

1. Amunbr [oaaTue 06 avuHax. AnndaTnyecKie aMUHBL, HX
Kraccu(hUKaIMsl H HOMEH-

KIarypa. AHMIIMH Kak opragpyeckoe ocnosanue. [loryucaue
AHHJIMHA B3 HUTPOOEH30J1a.




[a—

[F'S]

[Ipumenenne anuimHa ma 0CHOBE CBOWCTB.

2. beaxn. [Tepeudnas, BTOpUYHAS, TPETHIHAS CTPYKTYPDI
Oenkor. XuMHUeCckne croicTRa

OCIIKOB: TOPCHHEE, JAEHATY PALHS, I'MAPOJIN3, HBETHHIC PEAKIHH.
bronornueckne Gpyuxumun

OEJIKOB.

3.ITosmumeprl. bejiky i mosucaxapunl Kak GHOIOIMMCPEL.

4. Mnactmacest. [Toxydenue NoaMMEpPOB peakimeit
MOTHMEPHU3AIHN U TTOJIMKOHIEHCALIHH,

Tepmoriactuunpie u  TEPMOpPEAKTHBHBIE  TLIACTMACCHI.
IpencraBuresu miacTMace.

S.pakmuyeckoe 3anamue 17 (2 waca). CroiicTBa GeIKOB. 2
Pacrsopenue 6ernkos B Boze.

OOuapysKkenne 6eIIKOB B MOJNIOKE H MSCHOM OYJIbOHE.
Hewaryparius pacteopa Gelika KypUHOTO sila CIHpTOM,
PACTBOPAMH COJIEH TSKCIIBIX

METAIIOB W IIPH HATPCBAHWH.

6. lpaxmuueckoe 3anamue 18 (2 uaca). lnacrmaces u 2
BOJIOKHA. PellcHue sKcrepuMenTallbIbIX 33,144 Ha
HJIEHTH(MKALIIIO OPTAHMYECKUX COCTHHEHHIT,
Pacno3HaBarme mracTMace ¥ BOJIOKOH.

Juddepennuposannnii 3auét 2

JU1s XapakTepHCTHKE YPOBHS OCBOCHHS y4eOHOr0 MaTeprala HCIIONIB3YIOTCSA CIIE/YIONTHE
0003HAYCHHSI:

— O3HAKOMHMTE/ILHEIH (y3HABAHHE H3yUYeHHBIX OOBEKTOR, CBOHCTB);

— PENPOJIYKTHBHEIH (BBIIOIHEHHUE JCATEILHOCTH 110 00PA3Iy, HHCTPYKITHH, METO{HYCCKIM
PEKOMEHIAIMSAM HITH 110]] PYKOBOJCTBOM IIPero/iaBarens);

— NIPOYKTHBHLIH (ILIAHAPOBAHKE H CAMOCTOSITEIHOC BEIIOIEHHE JIESTEIEHOCTH, PEIICHHE
IPOOTIEMHBIX, CHTYALIHOHHBIX 3a)IaHHuil).
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2.3 XapaKTepHCTHKA 0CHOBHBIX BHIOB y4eOHOH /1esTe b HOCTH 00y a10 muxcst

Copep:xanue XapaKTepuCTHKA OCHOBHBIX BHIOB /IESTEJILHOCTH CTY/I€HTOB
o0y4denus (na ypoBHe yueOHBIX AefcTBHil)
Baskneiinmue VMEHHEC NaBaTh OLpENE/eHHe M OMepHpoBaTh CIECAYIONMMH XUMHUCCKHMH
XUMHYeCKHe MOHSATHSIMM,  BEHIECTBO,  XMUMHUYCCKHH  3JIEMEHT,  aTOM,  MOJICKYJIa,
MOHATHS OTHOCHTE/IFHBIC ATOMHAs U MOJEKYJISIPHAS MacChl, HOH, a/UTOTPOINA, H30TOIIbI,

XUMWUECKas: CBS3b, DJICKTPOOTPUIATENLHOCTD,  BAICHTHOCTh, — CTCICHB
OKHCJICHMSI, MOJIb, MOIISIPHASI MACCA, MOJLIPHBIH 00BEM ra3000pasHbIX BEIICCTR,
BCIIECTBA MOJIEKYJISIPHO TO M HEMOJIEKYISIPHOIO  CTPOEHMHA, PaCcTBOPBL
AEKTPOIHT U HEDJIEKTPOIIHT, DIEKTPOJIM THICCKAs AHCCOHAIIS, OKUCITHTCIb 1
BOCCTAHOBUTEND, OKHCICHHE W BOCCTAHOBIICHHE, TEIIOBOH d(dekT peakiuy,
CKOpOCTh ~ XUMHUCCKOH  peakiiM, Karaad3, XHMHYECKOE paBHOBCCHE,
YIJIEPOMHBIH cKesiet, PYHKIMOHANLHAS TPYIITa, H30MEPHs, TOMOJIOTH

) cHOBHBIC 3aK0OILI
XHUMHAH

DopMyIMPOBAHHE 3aKOHOB COXPAHEHHSI MacChl BEHIECTB W IOCTOSHCTBA
cocraBa BEleCTB.

VeTanoska IPUYHHHO-CIEICTBEHHOM CBA3H MEXKJIY COJICPIKaHHEM HTHX 3aKOHOB
U HaNMcaHHeM XHUMWYECKHX (OpMyIl H ypaBHEHHH.

VeTaHOBKA OBOJIONMOHHOM CYIIHOCTH MCHJICTCEBCKOH M COBPEMCHHOH
(hopmyTHpoBOK Heproanyeckoro 3axona JI. M. Menzeneesa.

O6nscHenre (PH3MUECKOTO CMBIC/A CHMBOIMKH TEPHOJIMYECKOH  TaOIHIIbI
xumuueckuax onementos JI. M. MenjenieeBa (HOMEpOB DJICMEHTa, IEPHO/IA,
TPYTIIEI) U yCTAHOBKA TPHYMHHO-CIIE/ICTBCHHOH CBA3HM MEIK/TY CTPOCHHCM aTOMa
¥ 3aKOHOMEPHOCTSIMM M3MEHCHHS CBOMCTB DJIEMEHTOB W 0OPA3OBAHHBIX HMH
BEIECTB B IIEPHO/JIax | TPYIIax.

XapakTepHCTHEA HIEMEHTOB MaIbIX i OONBIIHX EPHOA0B 110 UX HOTIOKEHHIO B
[Mepuoueckoit cucreme . M. Mennesneesa

OcHoBHBIE TEOPHH
XHMUH

VeTaHOBKA 3aBHCHMOCTH CROMCTB XMMHUCCKHX BCUIECTB OT CTPOCHUI aTOMOB
00pa3yIONIIX UX XUMHUYECKHX DIIEMEHTOB.

XapakTepucTHKa BAKHEHIIINX TUIOB XHMHYCCKHX cBsA3el U OTHOCHTCIIEHOCTH
ITOH THIIOJIOIHH.

QObICcIedHe 3aBUCUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa W CTPOCHHMI
KPHCTATTTHYECKHX PEIIETOK.

DopMyJIMPOBKA ~ OCHOBHEBIX — IMOJIOKEHHH  TEOPHH JIEKTPOITHTHYECKOH
JMCCOTMALME U XapaKTEPUCTHKA B CBET€ DTOH TEOPHH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTAHHYECKHX COEAUICHHH.

MDopMyJMPOBKA OCHOBHBIX IIOJOJKCHUH TEOPHH XHMHHYECKOTO CTPOCHHA
OPIaHAYCCKUX COC/IMHENMA U XapaKkTepUCTHKa B CBCTE TOHW TEOPHH CBOHCTB
OCHOBHBIX KJIaCCOB OPIraHHYECKUX COETUHCHHM

Baueiinmmue
BemecTsa i
MAaTepHAJIbI

XapakTepuCTHKA COCTaBa, CTPOCHHS, CBOFCTB, IOIYyYEHHS W TIPHMEHCHHS
parkreimmux Meraiios (IA u II A rpyin, amoMWHHES, JKeIe3a, a B CCTECTBEHHO-
HAYYHOM [PO(HIe i HEKOTOPEIX d-3JIEMEHTOB) U HX COEJIMHEHUH.
XapakTepucTHKa COCTaBa, CTPOCHMS, CBOMCTB, HOJYHCHUS H IpUMEHEHH
pavcreimax nemeramnos (VI A, VIIA, VIA rpymnm, a rawke azota u goedopa,
yrIepofia i KPEMHHS, BOLOPO/IA) H HX COE/IHHCHHH.

XapakTepucTHKa CcOCTaBa, CTPOCHHMS, CBOMCTB, IIONYUCHMSI M [IPHMCHEHHA
BaXHEHIIMX KIACCOB YITICBOJOPOJOB (AIKAHOB, IHKIOAIKAHOB, AIKCHOB,
AIIKMHOB, apeHOB) W HX HauOOIEEe 3HAYHMBIX B HAPOIHOXO03HCTBEHHOM TINIAHE
IpeICTaBATEICH.

AHAJIOTHYHAS XapPAKTEPHCTHKA BAKHCHINMX MPEICTABUTEICH JPYTHX KJIACCOB
OPraHHYecKuX COeMHEHHH: METAHOIA H 3TAHONA, CIIOXKHBIX 3 HMpOB, KUPOB,
MBUL, AILAeTHA0B ((hopManbIAeruioB U aneTaNbICIuIA), KETOHOB (allcToHa),
KapOOHOBBIX KHCIOT (YKCYCHOH KHCIIOTBL, UL €CTECTBCHHO-HAY THOTO rpoduJist
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PeNCTaBUTEIIeH  APYIUX  KIIACCOB  KHCIOT), MOHOCAXAPHJIOB  (IJIIOKO3EI),
JMCaxXapujioB (caxaposbl), HOMMCAXapUIOB (KPaXMalia H HEIII03bL), AHMIHHA,
AMHHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX H CHHTETHYCCKHX BOJIOKOH, Kay4yKOR,
TLIACTMACC

XHMHYeCKHIT I3BIK
H CHMBOJIHKA

Mcenonb3opanne B yuebHoil n podeccHOHATBHON JESTENBHOCTH XUMHUYECKHX
TCPMHUHOB H CHMBOJIMKH. Hazpanue HU3YYCHHBIX BCIIECTRB I10 T}’)HBHEUH:HOI:'I HITH
ME)I{J[yIIﬂpOJIIIOﬁ HOMCHKIIATYPE M OTpa)KCHHEe COCTaBa STHX COC,[[HHEH_Hﬁ C
HOMOIIBIO XHMHUUYCCKHX (DOpPMYIJIL.

OTpaxkeHHe XEMHYCCKHX IPOLECCOB € IMOMOIILIO YPABHEHHH XUMHWUYECKHX
peaximi

XuMH4geckue
peaknuu

ObbsicHenne CYMHOCTH XHUMHYECKUX TPOIIEccoB. KiraceHprKaius xuMuaecknx
PEAKIIHH 110 Pa3JIMYHbBIM HPH3HAKAM: YHCIY U COCTABY TIPOYKTOB H PEarcHTOB,
TernoBoMy  aexty, Hanmpapienuio, (ase, HAIMUHIO  KATATH3ATOPA,
HU3MEHCHHIO CTENCHEH OKUCIIEHHS DBIEMEHTOB, 00pasyIolMX BelecTBa.
Yeranoska NpU3HAKOB OOIIEro W PasiMYHOrO B THIOJOIHH PeaKimil s
HCOpranmyeckod u opranudeckodl xumuu, Knaccuuuukanus Bemects u
IIPOLIECCOB €  TOYKH 3PEHHS  OKHCIIEHUI-BOccTaHoBlieHus. CocrapliieHne
YPaBHEHHUI PEaKIMii ¢ IOMOIIBIO MeTOA DIEKTPOHHOT0 Garanca. OObsICHeHE
3aBUCUMOCTH CKODOCTH XMMHYECKOH PEaKIHH W ITOJIOKEHHS XHMHUYECKOTO
PABHOBECHS OT PasiIHYHBIX (PAKTOPOB

XuMagecKuit
3KCIIEPHMEHT

Briionuenue XMMHYECKOTO 9SKCICPUMEHTA B [OTHOM COOTBETCTRHH C
lpasuniamu OesonacuocTd. Habmonenue, GuKcais U ONHCAHIE Pe3yILTATOB
IIPOBEJICHHOTO DKCIICPHMEHTA

XuMugeckas
undopmamms

TIpoBezenne  caMOCTOATENBHOTO —IIOHMCKA XHMHUECKOH HH(OpPMALHH ¢
HCTIOJIb30BAHUCEM  PA3IIMYHBIX HCTOYHUKOB (HAYUHO-TIOMYISIPHBIX H3/IaHHI,
KOMIBIOTEPHBIX ~ 0a3  [aHHBIX, pecypcoB Mureprera). Mcmons3oamme
KOMIBIOTCPHBIX  TEXHONOTHH it 00paboTKM ¥ Iepefadd  XMMHYEcKoit
MH(DOPMAIHK U ee IIPCACTABICHHUS B PA3THUHBIX (OpMax

Pacuers no

XHMHYECKHM
hopmysiam u
YpaBUECHHAM

YCTaHOBKA 3aBUCHMOCTH MEJLY KA9eCTBEHHOH 1 KOJIHYECTBEHHON CTOPOHAMMU
XMMUYECKHX OOBEKTOB M IPONECCOB. PelIeHWEe pacueTHBIX 3a7ad  I10
XUMHYECKHM (DOPMYyTTam B ypaBHEHHIM

Mpodunbroe n
upogeccHoHaATbLHO
3HAYMMOE
cojiepIiKaHNe

OOpsACHEHHE XUMHYECKHX SIBICHHIL, IIPOMCXOJSINEX B IPUPOJie, ObITY H Ha
IIPOH3BOJICTRE,

Ormpe/ienienne  BO3MOXKHOCTEH [POTEKAHHS XHMHUYCCKHX [PCBpALCHUH B
pasmaiHeX - yenoBusix. CoOiofieHHe HpaBHII  OKOJOIMYECKH T'PAMOTHOTO
[OBE/ICHUA B OKpYKaIomIeH cpesie. OuenKa BIHsSHUST XHMHUCCKOTO 3arPSI3HEHI
OKPY)KAFOIICH CPE/bl Ha OPraHu3M UENOBEKa W JIPYTHE JKHUBBIC OPIaHH3MBL
Cobmojienre npaBmi Ge301acHOT0 OGPAIEHHs ¢ TOPIOYMME H TOKCHUHEIMH
BCIIECTBAMH,  aboparopueiM — obopymoBaHueM. IlogrortoBka —pacTBOpOR
3a/lalHON KOHLEHTpaluu B OBITY M HA NPOH3BOJCTBE. KpuTHUeCKas oreHKa
AOCTOBEPHOCTH ~ XHMUYECKOH HMH(DOPMALIMH, MOCTYNAIOMEH W3 pasHbIX
HCTOYHHKOB
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3. YCJOBHUS PEAJIMBALIAU ITPOT'PAMMBI OBLIIEOBPA3OBATEJILHOM!
JUMCHUATTJIUHbI
3.1. TpeboBanusi K MUHHMANbHOMY MaTepHAJbLHO-TEXHHYECKOMY 00ecredeH o
Peanmzanus yueOHOW JACIMTIIHBI OCyIIecTBIseTcs B Kabunere XUMun
O6opynoBaHue :
Crieruasin3upoBaHHast MeOeb:
Cron cTyaeH4yecKuid ABYXMEeCTHBIH — 13 1.
Crynpst cTyAeHIeckne — 26 IIT.
Cron (yunurTenbcknid) — 1 mir.
Cryn (yuutenbsckuii) — | mir.
Mocka (menosast) — 1 mIT.

TexHugeckwe cpencTBa 00yueHHUs:
MynsTumeua-npoexTop - | mr.

DKpaH ¢ IeKTPOIPUBOAOM — | 1IT.

KomoHKw JUIs BOCIPOU3BEISHUST ayino — | ImT.
KowmmretoTep npenogasarens — | 1.

[lepedeHp JUIIEH3MOHHOTO MTPOrPAMMHOI0 00eCIIeUeHHsI:
1) AatuBupycras 3amura: ESET NOD32
2) Windows, Microsoft Office

Yuebno-HarasiHbIE MaTepuan (Guiabmbl, TaOIUITEL, HAOOPHI KOJI-JIEKIUHA, HA0OPBI I
cOOpKM MOJIEKYJI

3.2. Y4yeGHo-MeTOoAHYeCKHIT KOMILIeKe 00uieo0pa3oBaTe/IbHOH y4e0HoM
AHCUMIJIHHBI, CAHCTEeMATH3UPOBAHHBIN N0 KOMIIOHEHTAM.

. HopmaTuBHBIA KOMIJIEKT:

Vuebnnrii mian, @I'OC, [Tacnopr kabwnerta, Pabouas mporpamma, KT

2. MetonnuecKkui:

Meroauueckre pa3padoTKH YPOKOB, TEXHOJIOTUYECKME KAPThI, CLIEHAPUU OTKPEITBIX
MEPOIPUATHH;

3. MetroJiH9ecKUH KOMIIJIEKT TEM:

3aganus Ui CaMOCTOSTENBHOM paboTel, peKOMEHIAIINU K 1a00paTOpHBIM U
IpaKTHIECKUM padoTaMm, MaTepUallbl ISl 3aKpeIUIeHUs U IPOBEPKH 3HAHUH I10 TEMaM,
4, KoMIIJIeKT KOHTPOJISI 3HAHUW U YMEHUN CTYIEHTOB:

Koutponeasie padoTsr, TecTsr, [lepeueHb BOIIPOCOB U TUIIOBEIX 33[a4, BKIIFOYAEMBIX B
BOIPOCHI TSI MU PepeHupoBaHHOTO 3a4éTa, IepedeHb JINTEPATyPhl, HOPMATUBHO-
TEXHHUYECKUX TAOJHII, JTOKYMEHTAIINH, HATJIAIHbIX TOCOONM, TEXHHYECKUX CPEJICTB,
JOITYCKAeMBbIX MPU MPOBEJCHUH IK3aMEHA.

3.3. UudopmanuoHHoe — KOMMYHHKANHOHHOE obecnieyenue 00yueHus

Ilepeuennb peKOoMeHTyeMbIX yueOHbIX U3/IaHHM, HuTepHeT-pecypcos,
JONOJHUTELHOH JIUTEePATYPHI

OCHOBHBIE UCTOYHHKH:
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1. Epoxun FO. M., Kosanesa M. b. Xumus s npodeccuii U crenuanibHOCTEH
TEXHMYECKOI0 W  ECTeCTBEHHO-HAYYHOTO Tpoduieil: y4eOHWK JUIS  CTY/I.
yupex/ieHuit cpen. mpod. obpaszosanus. — M., 2018.

HOHOHHHTGHBHMG HCTOYHHU KM

Hnrepuer-pecypent:
www. pvg. mk. ru (ommmiinana «llToxopu BopoObeBbI rophl»).
www. hemi. wallst. ru (O6pazoBaTenbHBIH calT ST ITKOTBEHUKOB « X HMUSIY ).
www. alhimikov. net (OGpazoBaTenbHbIA calT JUisl IIKOJLHHKOB).
www. chem. msu. su (DnekTponnas OUOIMOTEKA 10 XUMHHL).
www. enauki. ru (MHTepHeT-u3gaHue st yuutelieil « EcTecTBeHHBIE HAYKH ).
www. lseptember. ru (Merojuueckast razera «IlepBoe ceHTAOPS).
www. hvsh. ru (;kypran « XuMus B LIIKOJIEY ).
www. hij. ru (OKypHanm « XUMWST 1 KHA3HBY ).
www. chemistry-chemists. com (9JIeKTpOHHBIN KypHAT « XUMUKH U XUMUS ).
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4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHMS
OBILIEOBPA30OBATEJNRHON YYESHOM JUMCLIAILIAHDI
JCIUIUIMHBL  OCYIIECTBIISIETCS
IperojiaBaTtejeM B Ipolecce IPOBEJCHUS MPAKTUYECKUX 3aHsMTHH, J1ad0opaTopHbIX
paboT, TECTUpPOBAHUS, a TaKKe BBINOJHEHUS OOYUYAIOMIMMUCS WHIMBUIYaIbHEIX

Konrpons ¥ OLEHKAa pe3yjpTaToOB OCBOCHUS

3alaHAN, TIPOEKTOB, UCCIIeIOBAHUH,

OpanHOH TIpopeccHOHAILHON  JIEATELHOCTH M OOBeKTHBHOE
OCO3HAHHE POJIM XH-

MHYECKMX KOMIETEHLUH B 3TOM;

—— YMEHHE HCTOJb30BaTh JOCTHKEHUS COBPEMEHHON XMMHUCCKOR
HayKHd M XHMHYC-

CKHX TEXHOJIOTHH JU1st NOBbILLCHHS cobCTBEHHOrO
HHTEJUICKTYaJIbHOTO Pa3BHTHs

B BEIOpaHHOH npoheccHOHaNnbHOH AedTelbHOCTH;
MeTanpeaMernble pesyJibTaThI 00yYeHus:

——  HCIONL30BAHHE  pa3lIMYHbIX  BHUAOB  TIO3HABATENIEHOMH
AESTENBHOCTH U OCHOBHBIX

HITEIJIEKTYalbHBIX omneparui (mocranoBku 3a/1a4H,
(opMyIIMpoBAHKSA TUIIO-

Te3, aHallM3a U CHHTE3a, CPABHEHHS, 00001IEeH s, CHCTeMaTH3alIH,
BBISIBJCHUSA

TPUUYMHHO-CIIEICTBEHHBIX CcBsIzeH, [OMCKa AHAaJIOrOB,
bopmynupoBatus BEIBOJOB)

JUISL PEIIEHMs 1OCTABJIEHHOR 3ala4d, [PHMeHeHHe OCHOBHBIX
METO/IOB 1103HAHHS

(HabsuojleHus,  HAy4HOIO  HKCHEPMMEHTA) Ul M3ydeHHs
pasiuuHbIX CTOPOH XH-

MHYCCKUX OOBEKTOB M MPOLECCOB, C KOTOPBIMH BO3HHKAET
HE0OXOAUMOCTE CTall-

KMBATLCs B lIpodeccHOHaNbHOM cdepe;

Koabl
hopm
HpYyem
ng PopMBI ¥ METOBI
Pesyabrarnl o0yuenus . KOHTPOJISI M OLCHKH
P pe3yJbTaToB
o0yueHns
KOMII
CTCHIY
Ui
JInaHOCTHBIE pe3yibTaThl 00YYeH s OK1 1. BXoano# KouTponk 3HaHHH
: 00y4aloLMXCs 3a Kype
OK2 yp
—— YYBCTBO FOPJIOCTH H YBOKECHUA K MCTOPHH M JIOCTHIKEHHSIM OCHOBHOIO 06111ero
OTEYECTBCHHON XHMHU- OK3 obpa3oBaHus 0 JHCLUIIIHHE
YecKOM  HayKH;  XMMmW4eckd — rpamorHoe  nopegenne B | OK4 «XHAMHI.
npoeccHOHANIBHOM AeaTeMh- OKS5 2. Tekylwuit KOHTPOIIL B
HOCTH W B ObITY Npy 00pallleHHd ¢ XUMHYECKHMH BeLeCTBAMH, OK6 (opme:
MaTepHallaMH U —  TEeCTHPOBaHHE cpe3a
[poLeccamu; OK7 SHAHMH 10 TeMaM
—= TOTOBHOCTh K MPOOJKeHHIO oOpaszoaHus u nossieHus | OKE pas/enoB AMCIUTTHHEL
KB&JIHd)HKHL{HH B HU3- OK‘9 — TIpoBepKa

CaMOCTOSITENbHBIX PadoT.
3. PyGexHblit KOHTPONE B
(popme zauéta
4. ITpomexyTounas
arrecrauus & popme
JudepeHIUpoBaHOro
3auéra
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—— HCHOJB30BAHKME PA3IMUYHBIX HCTOUHMKOB JUIL  IOJIYHEHMS
XUMHUECKOH HA(GOpPMaIiM, YMEHHE OLEHHThL e JTOCTORCPHOCTh
JUTSA IOCTHIKEHUS XOPOLLUX Pe3YIbTATOR

B ripodeccronanbHoii cdepe;

NPEeIMETHRIX:

—  CchOPMHUPOBAHHOCTL  IIPEACTABICHUH O MecTe XWUMMM B

COBpPEMEHHOH HayUHOH

KApTHUHE MWpa; [OHMMaHHe POoJn XUMHK B (DOpMHUPOBaHUU

KpYrosopa u (pyHk-

HHOHANBEHON MPAMOTHOCTH YeOBeKa [T PEIeHHs NPaKTHYeCKHX

3ajad;

—— BJIAJICHHE OCHOBOTIONATAIOITAMH XUMHUTCCKUMU TTOHSITHAMM,

TEOPHAMH,  3AKOHAMM M 3aKOHOMEPHOCTIMH,  YBEPEHHOEC

MOJIL30BAHUE XHUMWUYECKOH TEPMUHOI0MMEN 1

CHUMBOJIMKOH;

—— BJlAJIeHMe OCHOBHBIMH METOLAMK HAYUHOTI'O TO3HAHM,

HCTIOJIL3YEMBIMH B XMMHWH:  HAOMIOJICHMCM,  OTHUCAHHEM,

M3MEPeHHeM, IKCTIEPHMEHTOM; yMelHe 00pabaTeiBarh, 00 bICHAT

peSyﬂ}:TaThl ﬂpQBeﬂ,El'll'!bIX OILITOB M ACJIaTh BbIBO/ALI, TOTOBHOCTH

"

CHOCOOHOCTE  [PUMEHATE  METO/bl  IO3HAHWSA [IPH  PELIEHHH

MPAKTHISCKIX 38/1at;

== chOpMHUPOBAHHOCTL YMEHUs J1aBaTh KOJIMYECTBEHHbIC OLEHKU

H IPOUZBOJIHTH

pacucThl TIO XMMHUYECKHM (hOpMYNaM H ypaBHEHHAM,

——  BJAJCHME [PAaBRMIaMM  TeXHUKM  0e30nacHoCTH  1IpH

HCTIONIE30RAHHH XMMHUECKHX BELIECTR;

—— c(hOpMHUPOBAHHOCTL COOCTBEHHOHN [O3ULIKM 110 OTHOUIEHHIO K

XUMHUYECKOH HHDOPMAITHH, TTOMYHAeMOH U3 Pa3HBIX HCTOUHHUKOB.

TIpeamernnie pe3yasTaTHI 00yICHHS:

—  chopMHPOBAHHOCTL TIPEJCTABIICHWH O MecTe XWUMHH B
CORPEMEHHOH HAYHIHOH KapTHHE MUpa;

—  [OHHMAHHME PONM XUMHH B (DOPMHPOBAHUW KpPyrosopa #
(DYHKIHOHAEHOH TIPaMOTHOCTH YeMOBEKa JIIs PELIEHHs
MpakTHYECKHUX 3a1a4;

—  BIJAJCHHE OCHOBOIOJIATATONHMH XHUMHUICCKUMH TTOHITHSIMH,
TCOPHAMH, 3aKOHAMH W 3aKOHOMEPHOCTAMH,

—  YBePeHHOE [OJIb30BAHME XUMUUECKOH TECPMUHONOMMEH W
CHMBOJTHKOIH;]

—  BN4AEHHE OCHOBHBIMM METOLAMH HAay4HOI'O [O3HAHMI,
HCIIONE3YCMBIMH B XMMHH: HaOJIOfEHHEM, OTHCAHHEM,
H3MEPEHHUEM, IKCTIEPUMEHTOM;

—  yMeHue obpadaTbiBaTh, OOBACHATE pe3YALTATHI
[IPOBEJICHHBIX OILITOB U Je/1aTh BEIBOMLI,

—  TOTOBHOCTH M CMOCOOHOCTL [PUMEHSTL METOAbl [103HAHUS
1P PELUCHUY [IPAKTHUECKUX 33/1a4;

—  chOopMHPOBAHHOCTE  YMCHHS  [JlaBaTh  KOIHUECTREHHbIE
OEHKH M MPOU3BOAUTL PACUETHI 110 XUMHUYeCKUM (popMyliaM
U YPaBHEHHSAM;

—  BAafieHME  MpaBMiaMM  TEXHMKH  0e301acHOCTH  [1pH
MCIIOJIb30BAHMY XUMHUYECKHX BELLECTE;

—  c(opMHPOBAHHOCTE COOCTBEHHOH TO3UITMH TI0 OTHOIIEHHIO K
XUMHUECKOH — WMHOpMAaLHK,  [IOJIydaeMOH W3 pasHbIX
HCTOUHHKOR,
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