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MNOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma yueOHoro npeamera OVYIL 10 Xumus npennazHaueHa ajis
U3y4eHUs] XUMHHU B TpodeccuoHaIbHBIX OoOpaszoBarenbHbIX opraHusamnusx CIIO,
peaTM3yIoNMX 00pa3oBaTebHYI0 MPOTPaMMy CpPEIHEro o0Iero oOpa3oBaHHUsS B
npenenax OCBOGHHMS OCHOBHOM oOpaszoBarenbHOi mnporpammbel CIIO Ha 6ase
OCHOBHOTI'0 00111ero 00pa3oBaHus MPHU MOATOTOBKE CIEUATMCTOB CPEIHETO 3BEHA.

PaGouas mporpamma paspabotana Ha ocHOoBe TpeboBanuit ®I'OC cpemnHero
obmiero oOpa3oBaHUs, B COOTBETCTBHM C PexoMeHJanusMu 1O OpTaHU3aIlid
MOJTY4YEHUs CPeIHEro 00111ero 00pa3oBaHUs B IIpeenax OCBOCHHs 00pa3oBaTeIbHBIX
IpOrpamMM CpeTHEro NpoQeccuoHaILHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIIEro
oOpazoBanus, ¢ yaeroMm [IpuMepHOH mporpaMMbl 001Ie00pa30BaTEeIbHON YIeOHOM
JTUACUUTITUHBI « XUMus», pekomeHgoBaHHOU DI'AY «D1UPO» ot 21.07.2015 r.

Conepxanue padoueil mporpaMmmsbl yueOHOT0 peiMera XUMUs HallpaBJIeHO Ha
JOCTUKEHUE CIIETYIOUMX LEeIICi:

dbopmMupoBaHUE y 00yUarOIINXCS YMEHHUS OIEHUBATh 3HAUMMOCTh XUMHUYECKOTO

3HAHMS JJISI KAKIO0TO YEI0BEeKa,
- (dopmMupoBaHUE y 00yUYAIOMMXCS LEIOCTHOTO MPEICTABIECHUS O MUPE U POJIU
XUMHHA B CO3JIaHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MUPA; YMCHHS
00BSACHATh OOBEKTHI M IPOIECCHI OKPYXKAIOMIEH IEeHCTBUTEILHOCTH: MIPUPOTHOM,
COLMAIIbHOM, KYJIbTYPHOM, TEXHUYECKOM CpElIbl, — HCIOJB3Yys I 3TOTO
XUMHYECKUE 3HAHUS;

pa3BUTHE y O0ydJarmuXxcs YMEHU paznnyarh (akThl U OICHKH, CPAaBHUBATH
OIICHOYHBIE BBIBOJIBI, BUJETh MX CBS3b C KPUTEPHUSIMHU OIIEHOK U CBSI3b KPUTEPHEB C
OTPENIEJICHHOM CUCTEMOW  IIEHHOCTEH, QopMyiaupoBatTh U  0OOCHOBBIBATh
COOCTBEHHYIO MTO3UIIHIO;

npuoOpereHne OOyYaloIMMUCS  OIbITa Pa3HOOOPa3HOM  N1EeATEILHOCTH,
MO3HAHUA M CaMOTIO3HAHUS; KIIOYEBBIX HABBIKOB, WMEIOIMX YHHUBEPCAILHOE
3HAYEHHWE JUIA PAa3JIMYHBIX BHUJIOB JIEATEILHOCTH (HABBIKOB peEIIeHUS MpoOieM,
OPUHATHA ~ pEIIeHWH, T[OWCKa, aHamm3a ©u  o0paboTku  mHOpManuwy,
KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHHUECTBA, 0€30TIaCHOTO
oOpallleHHsI C BEUIECTBAMH B TTIOBCETHEBHOM JKU3HHM).



OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IITPEJIMETA

XUMHUSL — 3TO HayKa O BEILIECTBAX, UX COCTABE U CTPOEHHUU, CBOMCTBAX U
NpEBpAIEHUSX, 3HAYEHUH XUMHYECKMX BEIIECTB, MarepuajioB U MPOLECCOB B
NPaKTUYECKOM JAeITeTbHOCTH YEeJIOBEKa.

Conepxanue y4yeOHOTO mpeaMera XWUMHs HAlpaBJIeHO Ha YCBOCHHE
00yJarouMMHCs OCHOBHBIX TIOHATHUW, 3aKOHOB W TEOPHUM XHWMHUH; OBJIAJICHHUE
YMEHUSIMU HAOJIOAaTh XUMUUECKHE SIBJICHUS, POBOJUTH XUMHYECKHIA SKCIIEPUMEHT,
OPOU3BOJUTH pacyeTbl Ha OCHOBE XUMHUYECKHX (OpPMYJ BEILECTB M YpaBHEHUU
XUMHYECKUAX PEAKIIHM.

B npouecce uzyueHust XauMuu y 0Oy4daroImxcsi pa3BUBAIOTCS O3HABATEIIbHbBIE
MHTEPECHl U HMHTEIUIEKTyalIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIbHOM
npuoOpeTeHusl 3HaHWM 10 XUMHUHM B COOTBETCTBUU C BO3HUKAIOIIMMU KU3HEHHBIMU
npo0yieMamMu, BOCTHUTHIBACTCS OEpEeKHOE OTHOIIEHUS K MPUPOJE, MOHUMaHHUE
310pOBOro 00pasa >Ku3HU, HEOOXOAUMOCTH MPEAYIPEKICHUS ABICHUHN, HAHOCSI X
BpE€J 3/I0pPOBBI0O U OKpyXkaromiehd cpeae. OHM OCBauMBAKOT IMPUEMBI I'PaMOTHOTO,
0€301acHOT0 UCITIOJIb30BAHUS XUMUUECKUX BEIIECTB U MaTepHajoB, MPUMEHIEMbIX B
OBITY, CEJIbCKOM XO35MCTBE U HA TPOU3BOJCTBE.

[Ipy CTPYKTYpUpOBaHUM COJEPKAHUA YYEOHOTO MpPEAMETa YUYUTHIBAETCS
00BbEKTUBHAs PEATbHOCTh — HEOOJBIION 00bEM YacOB, OTIYIIEHHBIX HA U3YyUEHUE
XAMUU M CTPEMJICHHE MAaKCHMAaIbHO COOTBETCTBOBATh WM Pa3BUBAIOILETO
o0yuenus. [loaToMy TeopeTnyeckre BOMPOCHI MAaKCUMAIbHO CMEIIEHBl K Hadaly
M3Y4YEHUs] JAUCUUIUIMHBI, C TeM YTOOBI MOCHEAYIOUMHA (akTHUECKUN MaTtepuanl
paccMarpuBajICsl HA OCHOBE U3yYEHHBIX TEOPU.

Peammzanust eqyKTUBHOTO TMOAXOJa K HM3YYEHHIO XUMHUH CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKUX ONEpaldid MBIIUICHUS, KaK aHalu3 U CHUHTE3,
00001IEHNE M KOHKpPETU3allus, CpPAaBHEHWE M AaHAJIOTHs, CHCTEMAaTu3alus U
KJIaccu(uKanus u ap.

B mnpouecce wu3ydeHus XUMUM TEOPETUUYECKUE CBEIACHHS JOTMOJHAIOTCS
JEMOHCTpalMSIMU, J1a0OPATOPHBIMU OMNbITAMH M TNPAKTUUECKUMU 3aHATHUSMH.
3HAUUTEIbHOE MECTO OTBOJMTCS XUMHUYECKOMY SKcHepHUMEHTy. OH OTKpPBIBAeT
BO3MOKHOCTh (DOPMHPOBATH y OOYUYAIOUMXCS CHELUANbHbBIC MPEAMETHbIC YMEHUS:
paboTaTh C BEIECTBAMM, BBIMOJHATH IPOCThIE XWMUYECKUE OIBITHI, YYHUTb
0e30MacHOMY M JKOJIOTMUECKHM TpPaMOTHOMY OOpalleHUI0O C  BEHIeCTBaMH,
MaTepHuaIaMy U MPOLECCaMU B ObITY U Ha IPOU3BOICTBE.

Jli1 opraHu3anuu BHEAYAUTOPHOU CAMOCTOSITENbHOM paboThl 00yYaronmxcs,
oBianeBarommu  cnenuanbHocTiMu  CIIO mpenctaBieH mnepedeHb pedeparon
(IOKJIa10B), MHJIUBUIYAJILHBIX MIPOEKTOB.

B mpouecce u3ydyeHHsT XMMHHM BaXHO (POPMHUPOBaTh HHPOPMALKUOHHYIO
KOMIIETEHTHOCTh oOyuvaroumxcs. [loaToMy mnpu opraHu3anuu CaMOCTOSITEIbHOU
paboThl AaKIEHTUPYETCS BHHUMAaHWE OOYy4YarolMXCs Ha TMOUCKe HHGOpMalUu B
cpeAcTBax Maccmenua, MHrepHere, yuyeOHOW M CHELMAIbHON JIMTEpaType C
COOTBETCTBYIOIIMM O(POPMIICHHEM U MPEICTABICHUEM PE3YIbTATOB.

N3yuenue yueOHOrO mpeamera XuMus 3aBeplIaeTcsl MOJABEACHUEM UTOTOB B
dhopMe dK3aMeHa.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM ILUIAHE

B ydeOHOM mjiaHe mporpaMMbl MOJATOTOBKH CIICIUATIMCTOB CPEIHETO 3BEHA
MECTO y4ye€OHOro mnpenmera XUMHUS - B COCTaBe OOLIMX Y4YEOHBIX IMPEAMETOB,
dbopmupyeMbIx U3 00s3aTeNbHBIX peaMeTHeIX obnacteit PI'OC cpennero ooOIero
oOpa3zoBaHus.

PE3YJbTATBI OCBOEHMA YYEBHOI'O ITPEIMETA

OcBoenue cojaepx)aHusi y4eOHOTO TpeaMera XuMusg, O00eCTIeUrBacT
JOCTUKEHHUE 00YUarOIMMUCS CICAYIOIUX PE3YIbTaTOB:

JAUYHOCHI HBIX:
- YYyBCTBO TOPJIOCTH U YBOKEHUS K UCTOPUU U JTOCTHUKEHHUSIM OTEUECTBEHHOM
XUMHYECKON HayKH; XUMHUYECKH TPaMOTHOE MOBEICHHE B NPOQPecCHOHATLHON
JESITEILBHOCTY W B OBITY Mpu OOpallleHMM C XUMHYECKMMHU BEIECTBaMH,
MaTepUaIaMy U MPOLECCAMU;
- TOTOBHOCTH K ITPOAOJDKEHHUIO 00pa30BaHus M IOBBIIICHUST KBATM(UKAIIMN B U3 -
OpanHOl TIpo¢eCCUOHATBHON NEATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XH-
MUYECKUX KOMIIETEHIIUNA B 3TOM;
- YMEHHE HCIIOJb30BaTh JOCTWKEHUS COBPEMEHHONW XMMHYECKONM HAyKH H
XUMHYECKUX TEXHOJIOTUN JJIsi TIOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYyaIbHOTO
pa3BUTHs B BIOpAHHOU NPO(PecCHOHAILHON NesTEIbHOCTH;

MemanpeomemHuix:
- WCIIOJb30BAaHUE PA3JIMYHBIX BHUJIOB [IO3HABATEIbHON JEATEIILHOCTH H
OCHOBHBIX HMHTEJUICKTYAIbHBIX OTepaluii (MOCTAHOBKU 3a7adu, (HOPMYIUp OBaHHUS
TUTIOTE3, aHAIN3a U CUHTE3a, CPaBHEHMS, 0000IICHHS, CUCTEMAaTU3 AN, BhISBIICHUS
IMPUYMHHO-CJIEICTBEHHBIX CBA3€H, MOMCKAa aHAJIOr0OB, (POPMYIMPOBAHUS BBIBOJIOB)
JUI pElICHUs] MOCTABJICHHOW 3a/Ja4yd, MPUMEHEHHE OCHOBHBIX METOJO0B IO3HAHUS
(HaOMIOICHNS, HAYYHOTO SKCIEPUMEHTA) IJISi WM3y4YEHUS Pa3MYHBIX CTOPOH XH-
MUYECKHX OOBEKTOB U MPOLECCOB, C KOTOPBIMU BO3HUKAET HEOOXOAUMOCThH CTall-
KHUBaTbCs B podeccuoHaIbHOU cdepe;
- WCIIOJb30BAaHUE PA3JUYHBIX HCTOYHUKOB JUIA TIOJyYEHUS XHUMHUYECKOU
uHbOpMAIUK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTb ISl JOCTHXKCHUS XOPOIIMX
pe3yabTaToB B MpodecCuoHaIbHOM cdepe;

npeomMemHpIX:
- c(hopMHUPOBAHHOCTH MPEACTABICHUN O MECTE XUMUU B COBPEMEHHOW HAy4YHOU
KapTUHE MHpA; MMOHUMaHUE POJM XUMUU B (POpMHUpPOBAHHMU Kpyrozopa u (yHK-
UOHAJILHOM IPaMOTHOCTHU YEJIOBEKa JIJIsl PEIICHUS TPAKTUUYECKUX 3a/1a4;
- BJIQJICHUE OCHOBOMOJIATAIONIMMHU XUMUYECKUMHU TOHSITHUSIMH, TEOPUSIMU,
3aKOHaMH ¥ 3aKOHOMEPHOCTSAMH; YBEPEHHOE IOJIb30BAaHHE XHUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;
- BJIJICHUE OCHOBHBIMU METOJAMHM HAay4YHOrO MO3HAHHWS, HUCIOJIb3YEMbIMU B
XUMHU: HAOJIFOJICHUEM, OIMCAHUEM, M3MEPEHUEM, OJKCIIEPUMEHTOM; YMEHHUE
oOpabaTeiBaTh, OOBIACHATH PE3YIbTAThl MPOBEACHHBIX OMBITOB W JENaTh BHIBO/IBI;
TOTOBHOCTh U CHOCOOHOCTh MPUMEHSATH METOJbl TO3HAHHWS TMPU PEIICHUH
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MIPAKTUYECKUX 3a7a4;

- c(hopMHUPOBAHHOCTH YMEHHMSI 1aBaTh KOJUYECTBEHHBIE OLIEHKU U MMPOU3BO AUTh
pacueThl 10 XUMMUYECKUM (DOopMysiaM U YpaBHEHHSIM;

- BJIQJICHUE TMpABWIAMH TEXHUKM O€30MAaCHOCTH TMPU  HCIOJIb30BAHUU
XUMHYECKHUX BEIIECTB;

- chopMUPOBAHHOCTh COOCTBEHHOM MO3MIMM MO OTHOIICHUIO K XUMHUYECKOM
uHOpMaIm, moJTy4aeMoi U3 pa3HbIX UCTOYHUKOB.

COIAEPXAHHUE YUYEBHOI'O ITPEJMETA
BBeaenue

Hayunbple MeTOOBI TIO3HAHMS BEUIECTB M XMMHUYECKUX SBJICHUU. Poub
DKCTIEpUMEHTa W TEOPUHU B XUMHUU. MoJennpoBaHUE XHUMHUYECKHX IPOIIECCOB.
3nauenue xumuM npu ocBoeHun mnpodeccuit CIIO u cneunmansHocteir CIIO
TEXHUYECKOTO PO MPOoPEeCCUOHATHPHOTO 00pa30BaHMUS.

Pa3zgen 1. O0Oume noHaTHS M 3aKOHbI XuMHuHU. CTpoeHHe BeleCTBa

1.1 OcHOBHBbIEC MOHATHA M 32AKOHBI XUMWH

OcHoBHble TOHATUS XuMuu. BemectBo. ATtoMm. Monekyna. XuMHYECKUI
aneMeHT. Asutotponusi. IIpocThle W cloXXHble BellecTBa. KauyecTBEHHBIM W
KOJIMYECTBEHHBIM COCTAB BEIIECTB. XUMUYECKHUE 3HAKU U (Popmyssl. OTHOCHUTENbHBIC
aTOMHas ¥ MOJIEKYJIsipHast Macchl. KosimuecTBO BemiecTna.

OcHoBHbIE 3aKOHBI XUMUU. CTEXHOMETPUS. 3AKOH COXPAHEHHUS MACCHI BEIIECTB.
3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB MOJICKYJIIPHOM CTPYKTYphI. 3aKOH ABOTaapo U
CIICAICTBUS U3 HETO.

PacuerHble 3amauyd Ha HAXOXKJICHUE OTHOCUTEIBHOW MOJIEKYJISIPHOM MAaCCHI,
OIPEIETICHUE MACCOBOM JI0JIA XUMHUYECKHUX JIEMEHTOB B CJI0KHOM BEIIECTBE.

Hemoncmpayuu

Mopenu aToMOB XUMUYECKUX DJIEMEHTOB.

Mojienu MOJIeKyJT TPOCTHIX M CJIOKHBIX BEHIECTB (IapocTepskHeBbie 1 CTroapTa
— bpurneta).

Kounekuus npoCThIX U CIIOAKHBIX BEIIECTB.

HekoTtopsie BeliecTBa KOJIUYECTBOM 1 MOJIb.

Moaens MosiipHOTO 00beMa Ta30B.

Amnotponus gocdopa, KUCIOPOIa, 0JI0BA.

Ilpogpunvnvie u npogheccuonaivono 3Havumvle INEMEHMbl COOEPHCAHUA.
AnmoTporniHble MoauduKaua yriaepojaa (anmas, rpaduT), KUCIopoaa (KHUCIOPO,
030H), ojioBa (cepoe u Oenoe 0JoBO). [loHATHE O XUMHYECKOW TEXHOJIOTHUH,
OMOTEXHOJIOTUHA U HAHOTEXHOJIOTUH.

CamocTosiTeIbHAs pad0Ta: PEIICHUE pacyETHBIX 33]1a4 110 HAXO0XKICHUE
OTHOCUTEJIbHOM MOJIEKYJISIPHOM MacChl, ONPEIEIICHUIO MACCOBOM 0N XUMUYECKUX
AJIEMEHTOB B CJI0’KHOM BEIIIECTBE.



1.2 Ilepunoanyeckuii 3axon u Ilepuoamueckasi cucTeMa XMMHYECKHX
jeMeHTOB /I.U. MeHaesieeBa U cTpOeHHE aTOMA

Ilepuonunueckuii 3akon J[.M. MenaeneeBa. Otkpoeitie J[.MI. MenaeneeBbiM
[lepmoauveckoro 3akoHa. [lepumomnueckuit 3akoH B (popmymupoBke J[. .
Meneneena.

[lepyoauyeckass Tabiuia XUMHUYECKUX  DJIEMEHTOB —  Tpauueckoe
OTOOpaXeHHE TMEePUOIUYECKOro 3akoHa. CTpyKTypa MEpHOJMYECKON TaOJHUIIbI:
nepuo bl (Maiisie U 00JbIIKe), TPkl (TJaBHas U MOO0YHAas).

Cmpoenue amoma u Ilepuoouueckun 3axkon /I.U. Menoeneesa. Atom —
CJOXHas yvactula. fapo (IpOTOHBI M HEWTPOHBI) M DIIEKTPOHHAs 000JI0YKa.
N3otombl. CTpoeHne >IEKTPOHHBIX 000J0UYEK aTOMOB JIEMEHTOB MaJIbIX MEPHUOOB.
OcoOEHHOCTH CTPOCHHS JJICKTPOHHBIX O0OJIOYEK aTOMOB 3JIEMEHTOB OOJBIIHMX
nepruo0B (repexoaHbIX 31eMeHTOB). [loHsTe 00 opOuTansax. S-, p- u d-opouTany.
DneKTpOHHBIE KOH(PUTYpAITMK aTOMOB XUMHYECKUX JIEMEHTOB.

Cospemennas  dopmynupoBka  [lepmognueckoro  3akoHa.  3HAYCHHE
Ilepnoanueckoro 3akoHa u Ilepuoauueckoi CUCTEMBI XUMUYECKUX d1eMeHTOB [[. 1.
MenneneeBa /il pa3BUTHUS HAYKU U TOHUMAHUS XUMHUYECKOU KapTUHBI MUPA.

Hemoncmpayuu

Pazmuanbie hopmel Tleproandeckoit cucTteMbl XUMHUYeCKuX dieMmeHToB J[. 1.
Meneneena.

Junamuueckue TabJmibl 11l MoJieupoBanus [lepuoinueckoi CUCTEMBI.

DuiekTpU3anus Tell U UX B3aUMOAEHCTBHE.

Jlabopamopnuwiit onvim

MoaenmupoBanne mnocTpoeHus Ilepuoandeckoil  TaOIMIBI  XUMHUYECKUX
AIIEMEHTOB.

Ilpogunvnvie u npogeccuonanvno 3nauumvie INEMeHmMbl COOEPHCAHUS.
PannoaktuBHOCTh. Mcmonb30BaHME pATUOAKTHBHBIX HM30TONOB B TEXHHUYECKUX
Hensix. PEHTreHOBCKOe M3JIydeHHE M €ro MCIO0JIb30BAHHWE B TEXHUKE U MEIUIIMHE.
Mo ienrpoBaHH€e KaK METOJ] TPOTHO3UPOBAHUS CUTYallMM Ha TPOU3BOACTBE.

CamocTosiTesqibHAasi padoTa: MOJEITUPOBAHUE KAK METO/] IPOTHO3UPOBAHUS
CUTYaIluu Ha MPOU3BOJICTBE.

1.3 Crpoenne BemecTBa

HNonnas xumuueckasi cBsizb. KarnoHsl, ux o0OpazoBaHue U3 aTOMOB B pe3yJIbTaTe
npoIecca OKUCIICHUs. AHUOHBI, IX 00pa30BaHKE U3 aTOMOB B pe3yJbTaTe Mpolecca
BOCCTaHOBJIEHUs1. IOHHAs CBSI3b KAaK CBS3b MEXIY KATHOHAMU M aHUOHAMH 34 CUET
ANEKTpOCTaTHUECKOr0 TpuTsHKeHus. Krnaccudukaiys HOHOB: MO COCTaBY, 3HAKY
3apsja, HAIMYUIO THAPATHOW 000J04ku. OHHBIE KPUCTAUIMYECKUE PEIICTKH.
CBolicTBa BEUIECTB ¢ HOHHBIM TUIIOM KPUCTAIUIMYECKOU PEIIETKH.

KoBanentHas xumudeckas CBsA3b. MexaHn3M 00pa3oBaHUs KOBAJICHTHOU CBS3H
(0OMEeHHBIM M JOHOPHO-AKIENTOPHBIN). DJICKTPOOTPHUIATEILHOCTh. KoBasleHTHBIE
MOJISIpHAsE U HENOJIsIpHas CBsA3H. KpaTHOCTh KOBAJNEHTHOU CBsI3U. MOJNEKYISpHBIE U
aTOMHBIE KpUCTaUTMYeCKre penerkd. CBOMCTBA BEUIECTB C MOJEKYJISPHBIMU U
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ATOMHBIMU KPUCTAUIMYECKUMU PELIETKAMM.

Meraumueckass  CBsA3b. MeTaummueckas KpPUCTAUIMYECKas peleTka |
METAIUTMYECKAs XUMHUUYECKasd CBI3b. PDU3NUECKHE CBOKCTBA METAJIIOB.

ArperatHple COCTOSIHUSI BELIECTB M BOJOPOJHAS CBs3b. IBEpHOE, KUIAKOE U
ra3oo0pa3zHoe cocTosiHUSI BemiecTB. llepexos BemiecTBa W3 OJHOTO arperaTHoro
COCTOSIHUSA B Apyroe. BogopoaHas cBs3b.

Yucteie BemiecTBa M cMmecu. lloHstue o cmecu BeniecTB. I'OMOreHHbIE M
rereporennele cmecu. CocTaB cMecel: 00beMHass 1 MaccoBasi JOJIM KOMIIOHEHTOB
CMECH, MaccoBas J10Ji1 IPUMECEH.

Hemoncmpayuu

Mopenb KpUCTAUIMYECKON PELIETKU XJIOpUIA HATPUS.

OOpa3ubl MHUHEPAJIOB € HMOHHOM KPUCTALIMUECKOW PpELIETKOW: KaJblLIUTa,
rajmra.

Mojen KpUCTAUIMYECKUX PELIETOK «CYXOro jpia» (WM Hojaa), anMasa,
rpaduTa (UM KBapIia).

[IpuOophl Ha XKUJIKUX KpUCTAIIIAX.

Jlabopamopnwie onvim vl

[IpuroroBnenue cycreH3nn kapOoHaTa Kajlblivs B BOJIE.

Ilpogunvnvie u npogeccuonanvno 3Hauumvie INeMEHmMbl COOEPIHCAHUAL.
[TonsApHOCTB CBSA3M M NOJAPHOCTH MOJIeKyJbl. Konnencanus. TekydecTs. Bo3roska.
Kpuctammszamusa. Cyomuvanmst u gecyonuManus. AHOMaMn (GU3NIeCKUX CBOMCTB
BOJIbI. JKuaKue KpucTayibl.

CamocTrosiTennbHasi padoTa: MogennpoBaHue KpUCTALIMYECKUX PEILIETOK
XJIOpUa HATPUSl, CYXOro JibJia, ainMasa, rpadura.

1.4 lucnepcHbIe CUCTEMBI

[lonsitrie 0 mucnepcHoM cucteme. JucnepcHas ¢aza u AUCTIEepCUOHHAS Cpea.
Knaccuduxkarms gucnepcHbix cucteM. [loHATHE O KOJTOMIHBIX CUCTEMAX.

Hemoncmpayuu

OO6pa3ibl pa3aMuHbIX JUCTIEPCHBIX CUCTEM: IMYJbCHUN, CYCIIEH3U, a3p030Jiei,
resied U 30JIEH.

Koarymsinus.

Cunepesuc.

Oddext Tunnans.

Jlabopamopnvie onvimul

[IpuroroBnenue cycreH3nn kapOoHaTa Kalblivs B BOJIE.

[lonydyeHue 3MyiabCHA MOTOPHOTO MacJa.

O3HaKOMJIEHHE CO CBOMCTBAMM JUCHEPCHBIX CUCTEM.

Ilpogunvnvie u npogeccuonanvno 3Hauumvie INEMeHmMbl COOEPHCAHUSL.
Kunkue xpuctaubl. MuHepaibel M TOpPHbIE TMOPOAbI KaK IMPHUPOJHBIE CMECH.
OMylbCUM M CyCHEH3UH. 30JIM (B TOM 4HCie a’po3oiu) u remu. Koarymsims.
Cunepesuc.

CamocTosiTesnibHasi padoTa: MoienpoBaHue JUCIIEPCHBIX CUCTEM.



1.5 Boaa. PacTBOpbI. Di1eKTPOJIUTHYECKAS TACCONNATIMS

Bona. PactBopsl. PactBopenue. Boma xak pactBoputens. PacTBopumocTh
BelleCTB. HackIlleHHbIE, HEHACBIIIEHHBIE, MEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTD
PacTBOPUMOCTHU Ta30B, )KUJIKOCTEH U TBEPJIBIX BEIIECTB OT Pa3IMUHbBIX (PaKTOPOB.

MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA.

DIIEKTPOIUTUYECKA ~ JUCCOLMALMA.  ODJEKTPOJMTBI W HEIJIEKTPOMUTHI.
DIIEKTPOJIUTHYECKAS TUCCOUUANUA. MeXaHU3MblI SJIEKTPOIUTHYECKON TUCCOUUAAN
IUIsl BEHIECTB C PA3JIMYHBIMU THUIAMU XHUMHUYECKOU CBSI3H. ['MOpaTupoOBaHHbIE U
HEruApaTUpOBaHHbIE HOHBL. CTENEHB JIEKTPOJMTUYECKON tuccoruan. CHUIIbHBIE U
ciaabpie  3NeKTPOJUTHl. (OCHOBHBIE TMOJOKEHUS TEOPUU  DIEKTPOJIUTHUECKOMN
nucconuranuu. KucnoTel, OCHOBaHUA U COJIA KaK JIEKTP OJIUTHI.

JHemoncmpayuu

PacTBOpHMOCTB BEWIECTB B BOJE.

Colupanue ra30B METOJ0M BBITECHEHHS BOJIBI.

PactBOpeHUME B BOJE CEPHOM KUCIIOTHI U COJIEH aMMOHUS.

OO6pa31el KPUCTAUIOTHUIPATOB.

N3rorosieHne runcoBOM MOBA3KH.

HcnbiTanue pacTBOPOB  JJIEKTPOJMTOB M HEAIEKTPOJMTOB HAa MPEAMET
IUACCOLMALNY.

3aBUCUMOCTD CTEIIEHU AJIEKTPOJUTHUYECKOW TUCCOLMALMH YKCYCHOM KHCIIOTHBI
OT pa30aBJeHusl pacTBOpA.

JIBM>KEeHHE OKpAIIEHHBIX HOHOB B JIEKTPUYECKOM IIOJIE.

[IpuroToBiIeHUE KECTKOU BOJABI U YCTPAHCHUE €€ KECTKOCTH.

HNonuTtsl.

OO6pa31bl MUHEPATBLHBIX BOJI PA3JIMYHOTO HA3HAUYECHHUS.

Ilpakmuueckoe 3anamue

[IpuroToByieHHE pacTBOpPA 3aJAHHOW KOHIIEHTPALIVH.

Ilpoghunvnsie u npogheccuonanvro 3nauumole Inemenmul cooepicanusi. Pac-
TBOPEHUE KaK PU3UKO-XUMHUUeCcKui nporiecc. TemmoBbie 3pPeKTsl npu pacTBOPEHUH.
Kpucrammoruaparsl. Pemenne 3a1a4 Ha MacCOBYIO JJOJIF0 PAaCTBOPEHHOTO BEIIECTBA.
[IpumeHeHre BOJBI B TEXHMYECKHX Iesix. KecTKOCTh BOABI U CIIOCOOBI ee
ycTpaHeHusi. MuHepanbHbIE BOBI.

CamocrosiTesqibHasi padoTa: MPUTOTOBIICHUE PACTBOPOB 33JaHHOM
KOHLEHTPaLuH

Pa3zgen 2. Opranuveckasi XuMus

2.1. OcHOBHbBIE NOHATHS OPraHMYECKON XMMHUM U TEOPHS CTPOEHH S
OpPraHuYeCKUX COeJUHECHUI

IIpenmer opranndeckor XuMud. [ Ipupo1HbIe, HCKYCCTBEHHBIE U CUHTETUYECKUE

OPTraHNYCCKUC BCIICCTBA. CpaBHeHI/Ie OPraHNYCCKUX BCHICCTB C HCOPTraHNUYICCKHUMMU.
Banentnocth. XumMudeckoe CTPOCHHUC KaK IOPAAOK COCAMHCHHA arOMOB B
MOJICKYJIbI 110 BAJICHTHOCTH.
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Teopusa ctpoenuss oprannueckux coeaumHeHuii A. M. bytiepoBa. OCHOBHbIE
MOJIOKEHUSI TEOPUU XUMHUYECKOTO CTpoeHus. M3omepus U n3omepbl. XUMUYECKHUE
(GhopMyIBI 1 MOJIESTH MOJICKYJT B OPTaHUYECKON XHUMUH.

Knaccudukarmus opranudyeckux BemiecTB. Kiaccudukaiuss BelmecTs 10
CTPOCHHIO YTJIEPOIHOTO CKejeTa M HaIMuuio (yHKIIMOHAIBHBIX Tpyni. ['oMomnoru u
romouiorusi. Hauana nomenknatypst I[UPAC.

Knaccudukarus peakiuii B opraHnyeckod Xxumuu. Peakiuu npucoeamHeHus
(rumpupOBaHUs, TAIOTEHUPOBAHUS, THIPOTATOTEHUPOBaHNUS, THIpaTaluu). Peakimn
OTIICIUICHUST  (AErHIpUpPOBAHUSA, JIETUAPOTAIOTCHUPOBAHUS,  JETUApATALIN).
Peakiuum 3amemenus. Peakiuy nzomepusanuu.

Hemoncmpayuu

Mopaenu MoJIeKys1 TOMOJIOTOB U U30MEPOB OPraHUYE€CKUX COEAUHEHU.

KauectBeHHOE OOHapykeHHE YTIIEpoJa, BOAOPOJAa M XJOpa B MOJEKYyJax
OPraHUYECKUX COCTUHEHUN.

Jlabopamopnbwtii onvim

N3roToBneHrne Moaenen MOJIEKYJl OPTaHUYECKUX BEIIECTB.

Ilpoghunvnvie u npogheccuonanvrno 3nauumole 31emenmul cooeprcanus. 1lo-
HATHE O cyOcTpare W peareHTe. Peaknmuu OKHCJICHHS W BOCCTAHOBJICHUS
opra"Huudeckux BemiecTB. CpaBHEHHUE KJIaCcCU(PUKAIUUA COSTUHEHUH U Ki1acCUuUKaIuu
peaKkyii B HEOPraHU4ECKOU U OPTaHUYECKOU XUMUHU.

CamocTosiTenibHasi padoTa: MPOBEICHUE PEAKIINNA OKUCIICHUS -
BOCCTAHOBJICHUS C TPOIYKTaMU MUTAHUS.

2.2Y1J1eBOA0POAbI U UX MPUPOAHbIE HCTOYHUKH

AnkaHbl. AJKaHbl: TOMOJIOTUYECKUAN P, U30MEPHUS U HOMEHKJIATypa aJIKaHOB.
XUMUYECKHE CBOMCTBA AIKAHOB (METaHa, 3TaHa): TOPEHHE, 3aMEILIEHNE, PA3JIOKEHHUE,
nerupupoBanue. [[ppuMeHeHne ankaHoB HA OCHOBE CBOWCTB.

AJIKEHBI. DTUIIEH, ero MOJTyYEHUE (IeruapupoBaHUEM  OdTaHa,
JenoJIMMepHu3alrei NoJIMITHIeHa). [ 'oMoIornyeckuii psii, i30Mepusi, HOMEHKIIaTypa
QIKCHOB. XHMMHYECKME CBOMCTBA OTWICHA: TOPEHUE, KAaYECTBEHHBIC PEAKIINU
(oOecuBeunBaHre OPOMHOM BOJBI M pacTBOpa MEpMaHraHaTa Kajus), THApATaIus,
noaumepuzanus. [I[puMeHenue 3TuiieHa Ha OCHOBE CBOMCTB.

Jnensl u kayuyku. [lIoHATHE O JUEHAX KAK YTIEBOIOPOAAX C ABYMS IBOMHBIMU
cBs3siMu. CoNpsiKEHHbIE THUEHbl. XUMUYECKUE CBOMCTBA OyTaaueHa-1,3 u u3omnpexa:
obeciiBeUMBaHUE OPOMHOI BOJBI U MOJUMEpH3alus B Kaydyku. HarypanbHbiil u
CHUHTETUYECKHUE KayuyKd. Pe3una.

Anxusbl.  AnerunieH.  XUMHUYECKHE  CBOWMCTBA  allETWICHA: TOPEHHUE,
oOecuBeunBaHre OPOMHOM BOJBI, MIPUCOEIUHEHUH XJIOPOBOAOPOIa U THIpATALUSI.
IIpumeHeHne aneruiieHa Ha OCHOBE CBOMCTB. MeXKinaccoBasi HM30MeEpUs C
AJIKaIHCHAMM.

Apennl. benszon. Xumudyeckue CBOHCTBAa O€H30J1a: TOpPEHHE, PEAKIIUH
3amelieHus (ra- JIoreHupoBaHue, HUTpoBaHUE). [IpumeHeHne OeH30Jla HA OCHOBE
CBOMCTB.

[IpupoagHbBIE ICTOYHUKH YTJIEBOIOPOI0B. I IprpoaHbIA ra3: cocTaB, IPUMEHEHUE
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B Ka4eCTBE TOIUIMBA.

Hedts. CoctaB u nepepadotka Hedtu. Ileperonka nedru. Hedrenpoaykror.

JHemoncmpayuu

['openue MeTaHa, 3TuiIeHa, alleTUIICHA.

OTHolIeHWE MeTaHa, »JTWJICHA, aleTWwieHa U OeH3ojla K pacTBOpam
repMaHTraHara Kajus 1 OpoMHOM BOJIE.

[losyueHue »STuieHa peakuMend JAerujpaTallid dTaHOJA, alleTUIeHa —
THJIPOJIU30M KapOua KabIusl.

Paznosxenune kaydyka mpu HarpeBaHWU, UCTIHITAHHUE MPOTYKTOB PA3JIOKCHUS Ha
HEMnpeeTbHOCTb.

Komnekmust o6pasnos Hedtu u HedrenpoaykroB. Komnekuus «KameHHbIN
yroJib U MPOAYKIUS KOKCOXUMHUECKOTO POU3BOICTBA.

Jlabopamopnvie onvimul

O3HakoMJIeHHE C KOJUIEKIIMEe 00pa31ioB He()TH U MPOIYKTOB €€ mepepadoTKH.

O3HakoMJIEHHE C KOJUIEKLMEN KaydyyKOB U 00pa3liaMu U3/1eluil U3 pe3UHBbI.

Ilpogpunvnvie u npogheccuonanvno3nauumole 31emenmol cooeprcanus. Ilpa-
Bwio B. B. MapkosuukoBa. Krmaccubukanmmss W Ha3HAUYCHHE KaydyKOB.
Knaccudukanwys u Ha3HaYeHWe pe3rH. BykaHu3anums Kaydyka.

[losyueHue areTusieHa MUPOJIM30M METaHa U KapOUAHbIM criocoOoM. Peakius
noJmMepu3alui - BUHWIXJIopuAa. llomuBMHMIXIOpUA W €ro  NpUMEHEHHeE.
Tpumepusanus aneruieHa B OCH30J1.

[lonstue o006 oskcTpakiuu. BoccTaHoBieHne HUTPOOEH307a B  AHWIMH.
I'omonorunueckuit psa apeHos. Toiryos. HutpoBanue tonyomna. TpoTuit.

OcHOBHBIE HaNPaBJICHUs MPOMBIIUICHHON TIepepaboTKU MPUPOTHOTO rasa.

[TomyTHEIN HeTAHOM Ta3, ero nepepadoTKa.

[Iponiecchl MPOMBINICHHOW TiepepadOTKH He(TU: KPEKUHT, PU(OPMUHT.
OkTaHOBOE YUCJIO OEH3MHOB U LIETAHOBOE YUCJIO IU3EIbHOTO TOIUIM Ba.

Koxkcoxummuueckoe NpoOU3BOICTBO U €r0 MPOIYKIIHS.

CamocTosiTesqibHAsI padoTa: MpoBeeHNE KAUECTBEHHBIX PEaKIIUil Ha
HenpeenbHbIE YTIIEBOJOPOIbL

2.3 Kuciaopoacoaep:kamme opraHndeckue coeanHeHUsI

CmupTtel. Tlonmydenue staHosia OPOKEHUEM TIFOKO3BI M THIpaTalyel THIICHA.
['unpokcunbHas rpymmna Kak (QyHKOMOHaTbHAs. [loHSATHE O mMpeaenbHBIX
OJTHOATOMHBIX COUPTAX. XUMHUYECKHME CBOWCTBA JTAHOJIA: B3aUMOJIEMCTBHUE C
HaTpueM, oOpa3oBaHUE MPOCTHIX M CJOXKHBIX A(UPOB, OKUCICHUE B albJCTHI.
[IpumeHeHne 3TaHOJIa HA OCHOBE CBOMCTB. AJKOTOJIM3M, €ro MOCJEICTBUS IS
OpraHu3Ma 4YeJIOBEKa U MPEAYNPEKICHUE.

['mnepuH  kak TOpeACcTaBUTEIh MHOIOATOMHBIX cHHUpTOoB. KauecTBeHHas
peakiusi Ha MHOTOATOMHBIE CIUPTHI. [[puMeHeHue rimuepuna.

@enon. Pusznueckre W XUMHUYECKHE CBOMcTBa (eHoNa. B3ammuoe BiusHUE
aTOMOB B MoOJIEKyJie (peHOJa: B3aUMOJICHCTBHE C THIPOKCUIOM HATpHsl U a30THOU
kucyoToil. [Iprumenenue gpenona Ha OCHOBE CBOMCTB.

Anmpaerunsl. IlonsitTue 00  anmpaerupax. AnbpaerujHas  TpyIna  Kak
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bynkunoHanbHast. Gopmanbaerua v ero CBOMCTBa: OKUCIEHUE B COOTBETCTBYIOIILYIO
KHUCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOLIMK CnupT. llonydeHue ampaerugion
OKHCJICHMEM COOTBETCTBYIOIIMX cUPTOB. [IprMenenue Gpopmanbaeruaa Ha OCHOBE
€ro CBOWCTB.

Kap6onosbeie kucioTel. [loHsTHe 0 KapOOHOBBIX KHcHOTaxX. KapOokcuiabHas
rpymnmna kak QyHKIuoHambHast. ['oMoNorudeckuid psa MpeelibHbIX 0JTHOOCHOBHBIX
KapOOHOBBIX KUCJOT. [lomydeHne kapOOHOBBIX KHCJIOT OKHCJIEHHEM albJETHUIOB.
XUMUYECKHE CBOWCTBA YKCYCHOM KHCJIOTBI: OOIIME CBOWCTBA C MHUHEPAIbHBIMU
KHUCIIOTAaMH U peakiust 3Tepudu- kauu. [[pumMenenne ykCyCHOM KHCIOTHI Ha OCHOBE
CBOWCTB. BpICIIME )KMPHBIE KUCJIOTHI HA TPUMEPE MATBbMUTUHOBOW M CTEAPUHOBOM.

Cnoxuble >@upbl U xkupbl. l[lomydeHue cloXHBIX 3(PUPOB peakueit
srepudukannu. CroxxHbie 3QUpbl B IPUPOJIE, UX 3HaUeHHE. [[puMeHeHne coKHbIX
3(UpPOB HA OCHOBE CBOUCTB.

Kups! kak cioxusie 3gupbl. Knaccudukanus xupoB. XuMHueckiue CBOMCTBA
YKUPOB: THAPOJIA3 YU TUAPUPOBAHKE KUJKUX KUPOB. [[pumMeHeHune ;kupoB Ha OCHOBE
CBOMCTB. MpbLia.

VYraneBoawl. YriaeBoabl, HX KiaccupuKamms: MoOHOcaxapuabl (TIOKO3a,
bpykTo3a), ucaxapubl (caxapo3a) ¥ nmojucaxapuabl (Kpaxmai U HeJUTI0I03a).

['moko3a — BemeCTBO € JBOMCTBEHHON (QyHKUMEH — aibJeru10CHupT.
XVMHUYECKAE CBOMCTBA TIJIIOKO3bl: OKHMCJIEHHE B TIJIFOKOHOBYK)  KHUCJOTY,
BOCCTAHOBJICHHE B COPOUT, cTupTOBOE OposkeHue. [IpruMeneHme riroko3sl Ha OCHOBE
CBOMCTB.

3HaueHUe YriaeBOJOB B JKUBOM MPUPOJE M XU3HM 4yenoBeka. lloHsatue o
peaKkuMsIX NOJUKOHIACHCAUMA M THUAPOJIM3a Ha INPUMEPE B3aMMONIPEBPALCHUN:
IJIF0K03a -0- MOJIMCAXapH/I.

Jemoncmpayuu

Okucnenue cuupTa B albJACTUI.

KauecTBeHHBIE peakiii Ha MHOTOAaTOMHBIE CIIUPTHI.

PactBopumocTh (heHoa B BOJI€ IpH OOBIYHOM TEMIIEpaType U HarpeBaHUH.

KauecTBeHHbIE peakiK Ha (PEHO.

Peakiuus cepeOpsHOro 3epkaa ajibJIerua0B U TIIFOKO3bI.

OKucIIeHUE anbJETUA0B U IIIIOKO3bl B KUCIOTY C TOMOIIBIO THAPOKCHIA MENH
(I). KauectBeHnas peakiys Ha kpaxmail. Kosmekiys 3pupHbIX Macer.

Jlabopamoprwie onvim vl

PacTBopenue rimieprHa B Bojie U B3aumo ieiicteue ¢ ruapokcuaom meau (11).

CBolicTBa YKCYCHOM KHUCJIOTHI, OOIIME CO CBOMCTBAMU MUHEPAIbHBIX KUCTIOT.

JloKkazaTenbCTBO HEMPEAEIbHOTO XapaKkTepa KUAKOTO KUpa.

B3aumoieficTBre TIIFOKO3bI M caxapo3sl ¢ ruapokcuaom meau (l1).

KauecTBeHHas peakiusi Ha Kpaxmadl.

Ilpogunvnvie u npogheccuonanvno 3Hauumvle INEMEeHmMbl COOEPHCAHUAL.
MeTuoBblid CIIUPT M €ro HCHOJIb30BAHUE B KAYECTBE XHUMHUYECKOTO CBIPbHS.
TokcHMUHOCTh METaHONAa W TpaBWiia TEXHUKKM OE€30MacHOCTU Mpu padoTe C HUM.
OTWIEHIVIMKOJIb W €ro NpUMEHEHUE. TOKCHYHOCTh OSTWICHIJIMKOIS W IpPaBUIIA
TEXHUKHA O€30MaCHOCTH MPHU PaboTe C HUM.

[lonyuenue ¢eHona U3 MPOAYKTOB KOKCOXMMHUYECKOTO MPOU3BOJCTBA M U3
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OeH3ou1a.

[TomukonaeHcanus Gopmanbaeruaa ¢ GeHosioM B (heHoa0(popMatbACTHIHYIO
cmoiry. Aueranmpiaerun. [loHdarne o keToHax Ha npuMmepe auneroHa. lIpumenenue
alleTOHA B TEXHUKE U MPOMBIILICHHOCTH.

Muoroo06pa3ne kKapOOHOBBIX KHCJIOT (IITABEIIEBOM KHUCIIOTHI KaK IByXOCHOBHOM,
aKpPWJIOBOM KHCJIOTHI KaK HEMpe1eIbHOM, OEH30MHOM KUCIOTHl KaK apOMaTU4YECKOM).

[InenkooOpa3zyroume Maciaa. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.
CuHTEeTHYECKHE MOIOIIME CPENICTBA.

MomnodHokucinoe OpokeHue TIOKO3bl.  KHCIOMONOYHBIE  TPOJYKTHI.
CunocoBanue kopMoB. HutrpoBanue nemmono3sl. [Tupokcuaus.

CamocTosiTesqibHasi padoTa: 10Ka3aTeNbCTBO HEMPEAEIbHOTO Xapakrepa
KUJKOTO kupa. KauecTBeHHast peakiys Ha Kpaxmadl.

2.4 AzoTcoaep:kamue opranndeckue coeannenus. loaumepol

Awmunsbl. [lonsatne 06 amuHax. AmudaTudecKue aMuHBI, X KiIacCH(PUKAIAI 1
HOMEHKJIaTypa. AHWJIMH KaK OpTraHMYECKOe OCHOBaHue. [losydyeHue aHWIMHA U3
HUTpoOeH30a. [IprMeHeHne aHuIMHa Ha OCHOBE CBOMCTB.

AMUHOKUCIIOTHI. AMHUHOKUCIOTHI Kak aM@oTepHbie IU(YHKIIMOHATBHBIC
OPraHNYECKHUE COCANHEHHS. XUMUYECKHE CBOMCTBA AMUHOKHUCIIOT: B3aUMOIECTBUE
C ILIEJI0YaMH, KUCJIOTaMU U JPYT C IPYroM (peakius mojukoHaeHcauun). [lentuanas
CBS3b U noJmnenTuasl. llpumenenne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuunas, BTopu4Has, TpeTUYHAS CTPYKTYpbl OEIKOB. XUMHYECKHE
CBOMCTBAa O€NKOB: TOpEHWE, JEHaTypalus, THAPOJU3, IIBETHHIE PEAKIINU.
buonornueckue pyHKIUN OENKOB.

[Hommmepsl. benku u nonurcaxapuabl Kak OMONOIUMEPHI.

IInactmaccel.  IlosyuyeHne mOIMMEPOB  peakMEHd  MOJUMEPU3ALNUU U
MOJMKOHJAEHCAIUHA. TepMOIUIACTUYHBIE W  TEPMOPEAKTHBHBIE  IJIACTMACCHI.
IIpencraBurenu mactMacc.

Bonokna, wux  knaccu¢ukauua. Ilomyuenune  BojokoH.  OTaenbHbIE
MIPEICTABUTEIN XUMHAYECKUX BOJIOKOH.

Hemoncmpayuu

BzaumoeincTBue aMMHaKa 1 aHWJIMHA C COJITHOM KUCJIOTOM.

Peakiust anunmHa ¢ GpOMHOM BOJIOH.

JlokazarenbCTBO HATMYUS (DYHKITMOHAIBLHBIX TPYII B pACTBOPAX AMHUHOKHCJIOT.

PactBopeHue u ocaxneHue OEKoB.

[[BeTHbBIE peakIMK OETKOB.

['openue nTrubero nepa v WepCTIHON HUTH.

Jlabopamopnwie onvim vl

PacTBOpeHue 6enkoB B BOJIE.

OOGHapyxeHue OelKOB B MOJIOKE U MSICHOM OYJbOHE.

JHenarypauusi pactBopa Oe€lika KypHHOTO sillla CIIMPTOM, pacTBOpPamMH COJIEH
TSDKEJIBIX METAIUIOB Y MPU HArPEBAHUMU.

Ilpakmuueckue 3anamus

Pemienne »KCNEpUMEHTANBHBIX 3a/1ad Ha WACHTU(DUKALMIO OPTaHUYECKHUX
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COEIMHEHUH.

Pacno3naBanue miacTMacc v BOJIOKOH.

Ilpogpunvuvie u npogheccuonanvno3nauumvle J1eMeHmbl COOEPHCAHUA. AMU-
HOKanpoHOBasi Kucjota. KanpoH kak mNpeacTaBUTENb MOJUAMHIHBIX BOJIOKOH.
Hcrnonb3oBanne TuAposM3a O€IKOB B MPOMBINUICHHOCTU. [loMMBUHMIXIIOpHI,
nosurerpadgropatTusien  (teduion).  PeHonoopManbAETUIHBIE  IUIACTMACCHI.
Hemnynoua. IIpoMbiniuieHHOE TTPOU3BOICTBO XUMHUYECKUX BOJIOKOH.

CamocTosiTesibHasi pa0oTa: pelieHue SKCIEpUMEHTAIBHBIX 3a/1a4 Ha
oOHapyXeHHE OPTaHWYeCKUX COCTUHCHU.

Pa3zgea 3. O0masi u HeOpraHudecKasi XuMmsi

3.1 Xumuueckue peakuuu

Knaccuduxanust XauMuyecKkux peakiuil. Peakunu coequuenus, pa3iaoKeHus, 3a-
MmermieHus, ooOmena. Karamutnueckue peakiun. OOpatumbie U HeoOpaTUMBbIe
peakuuu. ['OMOTEHHBIE M TE€TEPOrE€HHbIE PEAKUUHU. IJK30TEPMUYECKHE U
SHAOTEPMUYECKHE  peakuuu. TemioBoil  3PPeKT XUMUYECKHX  pEaKUuu.
TepMoxumMu4YeCcKUe ypaBHEHHUS.

OKHCIIMTENTLHO-BOCCTAHOBUTENbHBIE  PEAKLIUU. Crenenb OKHCJICHUS.
Okucimirels W BOCCTaHOBJIEHME. BoccTaHoBHTENP W OKUCIEHHE. MeTton
ANIIEKTPOHHOTO  OajmaHca  JJii  COCTaBJICHUS  YpaBHEHUH  OKHUCJIMUTENbHO-
BOCCTAHOBHTEJBbHBIX PEAKIIU.

CxopocTh XUMHUECKUX peakiuil. [ToHsATHE 0 CKOPOCTH XUMHUYECKUX PEAKIUH.
3aBUCUMOCTh CKOPOCTH XMMHUYECKHUX PEAKIUi OT pa3IMyHbIX (aKTOPOB: MPUPOIBI
pearupyrommx  BEUIECTB, MUX KOHUEHTPALMHM, TEMIIEPATypbl, TOBEPXHOCTHU
COINPUKOCHOBEHUS U UCTIOJIb30BAHUS KaTAIU3aTOPOB.

OO6paTuMOCTh XUMHUYECKUX peakmuit. OOpaTuMble 1 HEOOpaTHUMbIE PEAKIIHH.
XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €ro CMEIICHUSI.

Hemoncmpayuu

[Ipumepsl HEOOPATUMBIX pEaKIMi, HAYIUX ¢ 00pa30BaHUEM OCaaKa, ra3a WiH
BOJIBI.

3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPOIbI PEATUPYIOLIUX BEIIECTB.

B3aumonelicTBe pacTBOPOB CEPHOM KHUCJIOTBI C pacTBOpaMu THOCYJb(hara
HaTpUs Pa3IMYHON KOHILIEHTPALMU U TEMIIEPATYPHI.

Moenb KUISIIIETO CJI0S.

3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEAKIINU OT IPUCYTCTBUS KaTanu3aropa Ha
MPUMEPE PA3TOKEHUSA TMEPOKCHAA BOAOPOJA C MOMOUIBIO JUOKCHJIA MApPraHIa U
KaTaJia3Hhl.

Moiesnb aneKTpom3epa.

Moies1b MEKTPOJIM3HOM BAHHBI IS IIOJIYYECHHS] ATTFOMUHUS.

Moiesib KOJIOHHBI CHHTE3a aMMHUAaKa.

Jlabopamopnvie onvim vl

Peakuust 3amenieHus MEAU KEJI€30M B paCTBOPE MEJHOTO Kyropoca.
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Peakiun, uaynmpe ¢ 00pa3oBaHUeM 0CajKa, ra3a WM BOIBI.

3aBUCHMOCTb CKOPOCTH B3aUMOIEUCTBUS COJITHOM KUCJIOTBI C METAUIAMH OT UX
MIPUPOIBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJICHMCTBUS LIMHKA C COJISIHOM KHCJIOTOW OT €€
KOHIICHTPAaLNN.

3aBUCHUMOCTh CKOPOCTH B3aumoaeicTBust okcuaa meau (II) ¢ cepHoit kucnoroi
OT TEMIIEPATYPHI.

Ilpopunvuvie u npogeccuonanvno 3HaUUMbIE INEMEHMbL COOEPHCAHUA.
[lonatue 00 osmekTponu3e. OJEKTPOJIM3 PpACIUIABOB. DJIEKTPOJU3 PacTBOPOB.
DJIEKTPOJIMTUYECKOE  NOJIydeHHWE  aoMHMHHA.  [IpakTMdeckoe  NpUMEHEHHE
anekTposusa. l'anbBaHoruiactuka. [ambBaHocterusi. PadunHupoBaHMe 1IBETHBIX
METAJJIOB.

Karamu3. ['omMoreHHsle W TreTEpOTreHHbIE KaTaau3aropbl. [IpomMoTOpHI.
Karamutnaeckue sapl. THTHOUTODEL.

[Ipon3BOACTBO aMMHAKa: CHIPHE, aNaparypa, HAYYHbIE MPUHIUIIBI.

CamocrosiTesqibHasi padoTa: ONpeaercHre CKOPOCTH XUMUYECKOU PEaKIINU
P U3MEHEHUU PA3JIMYHbBIX (DAaKTOPOB.

3.2 Knaccupukanus HeOPraHuYeCKMX coeTMHEHU U UX CBOICTBA

KucnoTer 1 ux cBoicTBa. KHCIOTBI Kak 3JCKTPOJUTHI, UX KiIacCU(UKAIMS TI0
PA3JIMYHBIM NpU3HAKAM. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE TEOPHUHU
ANEKTPOJIMTUYECKON JIACCOLHALNH. OcoOeHnHoctu B3aMMO/JICHC TBUS
KOHLIEHTPUPOBAHHOW CEPHOM U a30THOM KUCJIOT ¢ MeTauilaMu. OCHOBHBIE CIIOCOOBI
MOJTYYEHUSI KUCIIOTHI.

OcHoBaHus U X cBoKcTBa. OCHOBAHUS KaK 3JIEKTPOJIUTHI, UX KJIaCCUPUKALIHS
[0 Pa3JIMYHBIM NpPU3HAKAM. XUMHUYECKUE CBOMCTBA OCHOBAHWW B CBETE TEOPHUHU
ANEKTPOJIUTHYECKOU TUCconmannu. Pa3nokeHne HepaCTBOPUMBIX B BOJIE OCHOBaHUM.
OcHOBHBIE CTTIOCOOBI MOTYYCHHS] OCHOBAHUH.

Com m ux cpouctBa. Comm Kak 35eKkTpoiuTbl. COMM CpeaHue, KHUCHbIE U
OCHOBHBIE. XUMHWYECKHE CBOMCTBA COJEA B CBETE TEOPUHU DIEKTPOIMTHYECKOU
aucconumanuu. CrocoObl MOTy4eHUsT COJIEeH.

I'maponus coien.

Oxcunbl u ux cpoictBa. Cosieo0pa3yromme U HeCoJeoOpa3yIolue OKCHIBI.
OcHoBHbI€, aM(OTEPHBIE U KUCIOTHBIE OKCHU/IBI. 3aBUCUMOCTD XapakTepa OKCUAa OT
CTETEH! OKHCIICHHSI 00pa3yrollero ero Merauia. XUMUYECKUe CBOWCTBA OKCHIIOB.
ITonyuenne OKCUaOB.

Jemoncmpayuu

B3aumoelicTBuE a30THOM M KOHLICHTPUPOBAHHOM CEPHOM KUCJIOT ¢ METAJUIAMH.

['openune docdopa u pacTBOpEeHHE MPOTYKTa TOPEHUS B BOJIE.

[Toydenue u cBoMcTBa aMPOTEPHOTO THAPOKCHIA.

HeoOpatumbiil ruaposi3 kapOuia KabIys.

OO6paTuMblii TUAPOIIN3 COJIEH PA3IMYHOTO TUTIA.

Jlabopamopnvie onvim vl

HcnbiTaHue pacTBOPOB KUCJIOT UHIUKATOPAMH.
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B3anmoaencTBrue METAJUIOB ¢ KACJIOTAMM.

BzanmoencTBiE KMCIIOT C OKCUIaMU METAILIOB.

BzanmonencTBre KMCIIOT C OCHOBAHUSIMU.

B3anmoaencTBrE KUCIIOT C COJISIMMU.

HcnbiTanne pacTBOPOB MIETIOYEN UHIMKATOPAMH.

BzanmoenctBue nienodei ¢ COJSIMU.

Pa3znoxeHrne HepacCTBOPUMBIX OCHOBAHHUI.

B3anmopencTBue cosield ¢ METaJuIaMH.

B3anmoaencTBue cotier Ipyr ¢ Ipyrom.

['maponms colier pa3IM4HOrO THUIIA.

Ilpogunvnvie u npogeccuonanvno 3Hauumvle 31eMEHMbL COOEPIHCAHUA.
[IpaBuna pa3baBieHuss CEpHON KHUCIOTHL. MCMonb30BaHME CEPHOM KHUCIOTHI B
MPOMBILUIEHHOCTH. EJKWe 1ieno4yu, HMX HCHOJb30BAHUE B MPOMBIIUIEHHOCTH.
["amenas v HerareHasi H3BECTh, UX IPUMEHEHUE B CTPOUTENbCTBE. [ unic u anedactp,
TUIICOBAHMUE.

[lonstTue o pH pactBopa. KucmoTHas, menouyHass, HEWTpanbHas cpena
pPacTBOPOB.

CamocTosiTesqibHAsI pad0TAa: HCIIBITAHUE PACTBOPOB KUCJIIOT, IIEN0YEH
HMHJIMKaTopaMu U onipeaeneHue pH pacteopa.

3.3. MeTa/LiIibl 1 HEMETAJLJIbI

Meramibl. OCOOEHHOCTH CTPOEHHSI aTOMOB M KpUCTALIOB. Du3nyecKue
cBoiicTBa MerawioB. Kraccudukamuss MeTauioB MO pPa3IUYHBIM TMPU3HAKAM.
XUMUYECKUE CBOMCTBA METALIOB. DJIEKTPOXUMUYECKUH PSJ HATPSKEHUN METAJUIOB.
Meramiorepmus.

O6mme cmocoObl monydeHUss MeTawioB. [loHATHE 0  MeTaLTyprum.
[TupoMeTatyprusi, THAPOMETALTYPTHUS U JeKTpoMeTauTyprus. CruiaBel YEpHBIE U
I[BETHHIE.

Hemeramuibl. OcobGeHHOCTH CTpOeHUs aroMoB. Hemeraiuibl — MpoCThIe
BEILIECTBA. 3aBUCUMOCTbh CBOMCTB T'aJIOTEHOB OT UX MOJOXKEHUS B MEPHOIUYECKOU
cucteme. OKHUCITUTENILHBIE W BOCCTAHOBHTEIbHBIE CBOWMCTBAa HEMETALIOB B
3aBUCUMOCTHU OT UX TOJIOXKEHUS B PSIY AJIEKTPOOTPUIIATEIIHHOCTH.

Hemoncmpayuu

Konnekuus meramos.

B3zaumopelicTBue MeTalmioB ¢ HeMeraulamMu (Kene3a, IMHKA W aJlOMUHHS C
Cepou, aTFOMUHUSI C MOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE JKeJie3a B XJIOpe).

['openne merauios.

AIIIOMHUHOTEPMMUSI.

Komneknus nHemeramioB. ['openune HemetamioB (cepwl, docdopa, yris).
BriTecHeHrEe MEeHee aKTHBHBIX TAJIOTEHOB U3 PACTBOPOB UX COJIeH 00Jiee aKTUBHBIMU
rajioreHamu.

Mogens TPOMBINUIEHHOW YCTAHOBKH JJISi MPOU3BOJACTBA CEPHOM KHCIJOTHI.
Mopens meun 1t o0kura wu3BecTHsKA. KoJuleKimu MPORYKIMA CUITMKATHOM
MPOMBINIUIEHHOCTH (cTekIa, (hapdopa, pasHca, 1ieMeHTa p a3IMYHBIX MapOK U JIp.).
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Jlabopamopnvie onvim bl

3akajika ¥ OTIYCK CTaJIH.

O3HakoMJIEHHE CO CTPYKTYpaMmH CEporo u 6enoro 4yryHa.

Pacnio3znaBanue pyz xenesa.

Ilpakmuueckue 3anamus

[lonyuenue, cobupanue u pacrio3HaBaHHUE Ta30B.

Pemenue 3xcrniepuMeHTaIbHBIX 3a1a4.

Ilpogpunvnvie u npogeccuonanvro 3nauumple 31emenmot cooeprcanus. Kop-
pO3Us METAUIOB: XUMHYECKasd M DIIEKTPOXUMHUYECKas. 3aBUCUMOCTb CKOPOCTH
KOPPO3HH OT yCJIOBHUH OKpYysKarorien cpenbl. Kinaccudukarys Koppo3unu METaIIOB 110
pa3M4YHbIM Npu3HakaM. CriocoObl 3aUThl METAJUIOB OT KOPPO3HH.

[Ipon3BOICTBO YyTryHa U CTaJM.

[Tonydaenne HeMeTaIOB (PaKIMOHHOW TIEPETOHKOW JKHUJIKOTO BO3AyXa H
ANEKTPOJIM30M PACTBOPOB WUJIM PACILIIABOB AJIEKTPOJIUTOB.

CwimkatHas NpOMBIIUIEHHOCTh. [[pOU3BOACTBO CEPHOM KHUCIIOTHI.

CamocrosiTeqibHasi padoTa: H3ydeHUE 3aBUCUMOCTH CKOPOCTH KOPPO3HUH
METAJUIOB OT YCJIOBHUM OKPYXKAIOIIEH CPEIBI.

Pa3nen 4. Xumud B JKU3HH 001IeCTBA
4.1. Xumusi ¥ MPpoOU3BOACTBO

XyUMHUYECKask MPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJIOTHH.

Celppe i1 XMUMHMYECKON MPOMBIIUIEHHOCTH. Boga B XUMHUECKOH
IIPOMBIIIIEHHOCTH. DHEPIUs I XMMUYECKOT0 IPOU3BOAcTBA. HayuHble NpMHIINATIBI
XUMHUYECKOTO MPOU3BOJCTBA.

3ammra OKpYXKAawIled Cpeapl M OXpaHa TpyAa NOpU  XUMHUYECKOM
npou3BoACcTBE. (OCHOBHBIE CTaJUM XHMHUYECKOTO Tpou3BOJAcTBA. (CpaBHEHHE
IIPOU3BO/ICTBA AMMHUAKa U METAHOJIA.

4.2. Xumus B CeJIbCKOM X03AHCTBE

XAMU3aLHKS CEIbCKOTO XO35MCTBA U €€ HAIPABJICHUS.

PacTenus u moyBa, MOYBEHHBIM MOTJIOMIAOIIMN KOMIUIEKC. Y TOOPEHUS U UX
kinaccupukanya. XUMHYECKHE CpPEACTBA 3alluThl pacTeHuil. OTpuuarenbHbIe
MOCJCACTBUS TPUMEHEHHS TMECTUIUA0B U Ooppba ¢ HUMH. XUMH3ALUA
’KUBOTHOBO/ICTBA.

4.3. Xumus M DKOJIOT S
XuMHU4YeCcKoe 3arps3HeHue oKpykaromied cpenbl. OxpaHa rugpocdepbl OT
XUMHYECKOT0 3arps3HeHusi. OXpaHa MoYBbl OT XUMUYECKOTO 3arpsa3HeHust. OxpaHa

arMocdepbl OT XUMHUYECKOro 3arpsisHeHus. OxpaHa @uopsl U  (dayHbl OT
XUMHUYECKOTO 3arpsA3HEHUS.
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4.4 BHOTEXHOJIOTUSA
buoTexHoorHs U reHHasi UHKEHEPHUS.
4.5. XuMue 1 NoBCceHEBHAA KU3Hb YeJI0BEeKa

JlomamHsss anteka. Motromue U yucTtamue cpenctsa. CpenctBa 00pbOBI ¢
OBITOBBIMU HacekoMbIMU. CpelcTBa JMYHOW TUTUEHBI M KOCMETHKU. DKOJIOTHUS
JKAIAIIA. XUMUS Y T€HETHKA YeJI0BEKA

4.6 Xumus M NMLIeBasi NPOMBILLICHHOCTh

XuMusi W Tdia. MapKUpOBKM YIAKOBOK TMHILIEBBIX WU THUTMEHUYECKUX
MPOJIYKTOB
Y YMEHHUE UX YUTaTh.

Hemoncmpayuu

Moienmi npou3BOJICTBA CEPHOM KUCIOTHI U aMMHAKA.

Komneknus yno6peHuii v MeCTUIIHIOB.

OOpaz1ibl cpecTB OBITOBOM XMMUU U JICKAPCTBEHHBIX MPENapaToB.

Ilpaxkmuueckue 3anamusn

O3HakoOMIIEHHE C KOJUICKIIMEH yI00pEeHUI B TICCTHUITUIO0B.

O3HakomiteHne ¢ oOpa3liaMu CPEACTB OBITOBOM XHMHHM M JIEKapCTBEHHBIX
MpPEnaparos.

Tembl pedepaToB (10KIAT0B)

* broTexHoJI0rMs ¥ TeHHas UHXeHepusi — TexHosoruu XXI Beka.
 HanoTexHonorus Kak NPUOPUTETHOE HAMNpaBJCHUE PA3BUTUS HAYKU W
MIPOM3BOJICTBA

B Poccuiickon deneparum.

* CoBpeMeHHbIE METOAbI 00€33apaKuBaHUS BOIbI.

* AJIJIOTpONHST METAIIOB.

* )Kuznp u nesrenbHOCTh .M. Menneneena.

* «IlepnoguueckoMy 3akoHy Oy/yIliee HE TPO3UT Pa3pPyILICHUEM. . .»

* Cunre3 114-ro snementa — Tpuym@ poCcCHCKUX PUIUKOB-SIIEPIINKOB.

» zoTomnsl Bogopoaa.

* Mcrionp30BaHNEe PaOaKTUBHBIX N30TOTIOB B TEXHUYECKHUX IIETISX.

* PEHTreHOBCKOE M3JIyYEHHUE U €r0 UCTI0Ih30BaHNE B TEXHUKE U MEIHUIIMHE.

* [[ma3ma — 4eTBEepTOE COCTOSIHUE BEILIECTBA.

* AMopdHbI€ BEIIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpYyXKarollell cpeabl OT XMMHUYECKOTO 3arpsizHeHusi. KommuecTBEeHHbIE
XapaKTEPUCTUKH 3arPSI3HEHUS OKPYKAOIICH CPEIbI.

* [Ipumenenue TBEpAOTO U ra3oo0pa3zHoro okcuaa yriaepoaa (IV).

* 3ammra 030HOBOT'0 SKPaHa OT XMMUYECKOTO 3arps3HEHUS.
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« I'pyboaucnepcHble CHCTEMBI, HX KJIacCHU(PUKAIMs U UCIHOJb30BaHHE B
npoecCUOHATBHOM NeATeTbHOCTH.

» KocMernueckue remm.

* [I[pumMeHeHue CyCcrieH3ui U YMYJIbCUN B CTPOUTENILCTBE.

» MuHepaJibl ¥ TOPHBIE TIOPOJIBI KaK OCHOBA JIUTOC(EPHI.

* PacTtBOpBI BOKpYT Hac. Turbl pacTBOpOB.

* Bona kak peareHr u cpena Uil XMMAYECKOTO IIpolecca.

» XKuznsb u nesrenbHocTh C. AppeHuyca.

* Bkilag OTEYECTBEHHBIX YYEHBIX B PAa3BUTHE TEOPHUH DJIIEKTPOJIUTUYECKOU
JIUACCOLMALNY.

* YCTpaHEeHHUE )KECTKOCTH BOAbI HA IPOMBIIUIEHHBIX MTPEAITPUATHSIX.

* CepHas KHCJIOTa — «XJIE0 XUMUYECKON MTPOMBIIIIEHHOCTH.

* lcnonib30BaHre MUHEPATIBHBIX KUCIIOT Ha MPEANPHUATUSIX PA3TUYHOTO TPOQPHIIS.

* OKCHJIBI U COJIM KaK CTPOUTEIbHBIE MATEPHUAIIBI.

* Hcropus rumca.

* [loBapeHHas COJIb KaK XUMUYECKOE ChIPBE.

* MHOTO0IMKHI KapOOHAT KalbIHs: B MPUPO/IC, B IPOMBIIITICHHOCTH, B OBITY.

* Peakiinu ropeHus Ha MPOU3BOJICTBE U B OBITY.

* BupTyanbHO€ MOJIETMPOBaHNE XUMUYECKHUX ITPOLIECCOB.

* DJIEKTPOJIU3 PaCTBOPOB AIEKTPOIUTOB.

* DJIEKTPOJIU3 paCIIABOB AJIEKTPOJIUTOB.

* [IpakTueckoe npuMeHeHHe JIEKTPoan3a: pahuHUpOBaHUE, TaIbBAHOIUIACTHKA,
raJIbBaHOCTET USI.

* VicTopus noJydeHust ¥ IPOU3BOICTBA AIFOMUHUSA.

* DIIEKTPOIMTHUECKOE TIOJTydeHUE U papUHUPOBAHNE METH.

* )Kuznp u nesrenbHOCTh 1. JIPBMH.

* PoJib METAJUIOB B MCTOPHH YEIIOBEYECKON HMBWIM3AIMKU. ICTOpUS OTEUEeCTBEHHON
yepHOU MeTauTyprui. COBPEMEHHOE METALTYPIUUYECKOE IPOU3BOICTBO.

* HcTopusi 0OT€4E€CTBEHHOW LBETHOW METALTYpTruu. Pojb METAIUIOB M CIUIABOB B
HAy4YHO-

TEXHHUYECKOM MpOTrpecce.

» Koppo3ust MeTajuioB 1 CriocoObI 3aIUTH OT KOPPO3HH.

* nepTHbIC UM OJIaropoHbIe rasbl.

* Posxparoniye coJii — TaJlOIr'€HbI.

* icTopus MIBEACKOW CIIMYKH.

* MicTopyst BOSHUKHOBEHUS U PA3BUTHSI OPTaHUYECKOU XUMHHU.

* XKuznb u nesrenbHocTh A.M. byTiepoga.

* Butanmusm u ero kpax.

* Posib 0TEUECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTHUU MUPOBOW OPTaHUYECKON
XUMUMU.

* CoBpEMEHHBIE MTPEACTABIIEHUSI O TEOPUU XUMUYECKOTO CTPOECHUS.

* DKOJIOTUYECKHE aCMEKThI UCITOJIb30BaHUS YIJIEBOJOPOJHOTO CHIPBS.

* DKOHOMHMYECKHE aCMEKThI MEXTYHAPOAHOTO COTPYIHUYECTBA 10 UCTI0JIb30BAHUIO
YIJIEBOJOPOHOTO CHIPBS.
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* Hctopus OTKpHITHS U pa3padOTKU Ta30BBIX M HEPTIHBIX MECTOPOXKICHUI B
Poccuitickonn Penepannu.

* XUMUs YIJIEBOJIOPOIHOTO CHIPhS U MOs OyayIias mpodeccusi.

* YIIeBOIOPOIHOE TOTUIMBO, €r0 BUABI M Ha3HAUCHHUE.

» CHHTETHYECKHE KaydyKH: UCTOPHUS, MHOTOOOpa3ne U NEPCTICKTUBHI.

* PesnHoTeXHUYECKOE TIPOM3BOJICTBO M €I'0 POJIb B HAYIHO -TEXHHUECKOM IIPOTpecce.
» CBapoOYHOE MTPOU3BOICTBO U POJIb XHMHH YTIICBOJOPOJIOB B HEM.

» Hedtp m ee TpaHCIOPTUPOBKA KaK OCHOBA B3aWMOBBITOJHOTO MEXKIYHAPOTHOTO
COTPY/HHYECTBA

TEMATHUYECKOE INTAHUPOBAHUE

[lpu peammzamum copepkaHusi yueOHOro mnpeamera XuUMHUsS MaKCHUMabHas
yueOHasi Harpy3ka oOOydaroluxcsi cocTaBisieT 252 yaca, U3 HUX! ayAUTOpHas
(oOsA3arenbHas) Harpy3ka oOyvarommxcst - 168  4yacoB; BHeayquTOpHas
caMocTosTeNbHas paboTa oOyuaromuxcs - 84 Jaca.

TeMmaTn4ecKkud MJIaH

Buja yueOHoii padoThI KosnyecTBO 4acoB
Pa3zneJibl, TeMbI BCero |[IpakKT. " Jjad. cam. MaKc.
padoThI pad | Harpyska
Bgenenue 2 1 3
Pa3genl. O0ume mOHATHA U 32AKOHBI 26 4 13 39
xumuu CTpoeHne BellecTBa
1.1 OcHOBHBIC TOHATHS U 3aKOHBI XUMUU 6 1 3 9
Cocras BemecTsa. MI3MepeHusi B XUMHH.
1.2 Ctpoenue aroma. [lepuonnueckuiizakon | 6 1 3 9
/1. 1. MenneneeBa B CBETE TEOPUU O
CTPOCHHMHU aTOMa.
1.3 Xumuueckas cBsI3b 4 2 6
1.4 JlucriepcHbIE€ CHCTEMBI 2 1 3
1.5 Teopust 31AEKTPOIUTUYECKOM 8 2 4 12
TUCCOTMAIAN
Pa3nen2. Oprannyeckasi XMuMHUs 92 25 46 138
2.1 OcHOBHBIE NOHATHS OPTAHUY ECKOM 8 1 4 12
XUMHH U TCOPHUS CTPOCHHUS OPTaHUICCKUX
COEIMHEHUN
2.2 YTIIeBOI0PO/Ibl U UX PUPOTHBIC 32 11 16 48
HCTOYHUKH
2.3 Kucnopoacoaepskarpe opraHndecKue 36 11 18 54
COCTUHCHHUS
2.4 AzoTcojep:kallye OpraHu4ecKue 16 2 8 24
coenuHenus. [lommmepsr
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Pa3nen3. O0mas u HeOprannyeckas 36 11 18 54
XUMHS

3.1 XuMHuuyeckue peaxiuu 10 3 5 15
3.2 Knaccudukanus HeopraHudecKux 14 4 7 21
COCIMHEHUI U NX CBOMCTBA

3.3 MeTtauibl U HEMETaJLIBI 12 4 6 18
Pa3znen4. XuMus B ’KM3HU 0011[€CTBA 12 6 18
4.1 Xumudaeckasi pOMBIIIICHHOCTD U 2 1 3
XUMHYeCKasi TEXHOJIOTHS

4.2 XuMus U CeIIbCKOE X03SHCTBO 2 1 3
4.3 Xumusi u mpoOJIeMbl OKpYXKarolek cpenpy] 2 1 3
4.4 buotexHonorus 2 1 3
4.5 XuMus ¥ OBCEIHEBHAS )KU3Hb UEITOBEKA. 2 1 3
4.6 XumMust ¥ TUIIeBas NPOMBIIUICHHOCTb. 2 1 3
Bcero 168 40 84 252

IIpomexyTouHnasi arrecTanus B (popme IK3aMeHA

XAPAKTEPUCTUKA OCHOBHBIX BUIOB YUEBHOM JESITEJILHOCTH
OBYYAIOIIMXCS

Conep:xkanue o0ydyeHusi | XapaKTepUCTHKA OCHOBHBIX BU0B J1eATEJIbHOCTH
oOydyaromuxcs (Ha ypoBHe y4eOHBIX JeMCTBH)
BaxHenme XUMAYECKUEYMEHHUE  J1aBaTb  ONPEACIICHWE W ONEPUPOBATh
MTOHSATHS CICAYIOUMMUA XAMUYECKUMH TOHSTUSIMU: BEHIECTBO,
XUMWYECKHAN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEIILHbBIC
ATOMHasi M MOJIEKYJISIpHAs MaccChl, MOH, AJUIOTPOMMS,
M30TOIIbI, XUMHUUYECKAsI CBSI3b, JJIEKTPOOTPHULIATEH HOCTb,
BAJICHTHOCTh, CTENEHb OKHUCJIEHUS, MOJb, MOJIApHAas
Macca, MOJIIPHBIM 00beM Ta3000pa3HbIX BEIIECTB,
BEIIECTBA  MOJIEKYJSIDHOTO ¥ HEMOJIEKYJSIPHOTO
CTPOCHMS, PAaCTBOPHI, DJIEKTPOJUT M HEDJIEKTPOJIUT,
AICKTPOJIUTUYECKAsT  AUCCOLMALMNS, OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIEHUE UM  BOCCTAHOBJICHHE,
TerioBoi A EKT peaknuu, CKOPOCTh XUMHUYECKOM]
[peakiuu, Karajms, XUMHUYECKOE  pPaBHOBECHE,
VIJIEPOAHBIM  CKeNeT,  (YHKIMOHAIbHAas  rpymmna,
M30MEpPUST, TOMOJIOTHS

OcCHOBHBIE 3aKOHBI XUMHUH [POPMYIHPOBAHUE 3aKOHOB COXPAHEHHSI MACChI BEIIECTB
M ITOCTOSIHCTBA COCTaBA BEILIECTB.

YcTaHOBKA TPUYMHHO-CIICACTBEHHOW CBS3H MEXIY
COJIEp>KAaHUEM ATUX 3aKOHOB M HAITMCAHUEM XUMHUYECKHUX
dbopmMyn u ypaBHEHHIl. YCTaHOBKAa DYBOJIIOIIMOHHOMN
CYIIHOCTHU MEH/IEJICEBCKOI " COBPEMEHHOM
dbopMymupoBok mepuoauueckoro 3akona J. W
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MenneneeBa. OObBsicHeHHE  (PU3MUECKOTO  CMBICIA
CUMBOJIUKA TIEPUOJUYECKON TaONUIBI XUMUYECKUX
hiemenToB JI. WM. MeHnneneeBa (HOMEpPOB AJIEMEHTA,
nepuoja, TCPyHnbl) W YCTaHOBKA  MPUYMHHO-
CIIEACTBEHHOW CBSI3M MEXAY CTPOEHHUEM aroMa u
3aKOHOMEPHOCTSIMH M3MEHEHUS! CBOWMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMM BEIIECTB B MEPHOIaX U TPYIINAX.
XapakTepucTUKa DJIEMEHTOB MAIbIX U OOJBIIHX
[MEpUOJOB MO UX TMOJIOXKEHHIO B llepruoamueckon
cucteme /1. 1. Menneneesa

OCHOBHBIE TEOPHH XUMUU

'YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMUYECKHX BEILIECTB
OT CTPOEHUSI aTOMOB OOpa3yIOIMX HMX XUMHUYECKHUX
DJIIEMEHTOB.  XapakTepUCTHKAa  BAXHEUIIUX  THUIOB
XUMHAYECKMX CBA3€M M  OTHOCHUTEIILHOCTA  JTOU
TUIOJIOTUH.

OOBbsiCHEHHE 3aBUCHUMOCTH CBOMWCTB BEIIECTB OT MX
COCTaBa U CTPOCHUS KPUCTAUUIMYECKUX PEIICTOK.
DOopMyIMPOBKA  OCHOBHBIX  TOJIOKECHHM  TEOPHUH
PICKTPOJIUTUYECKONW TUCCOLUALIMYI U XapaKTEPUCTUKA B
CBETE HJTOM TEOPUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COEIUHECHHUI.

DOopMyIUPOBKA  OCHOBHBIX  TOJIOKECHHM  TEOPUH
XUMUYECKOTO CTPOEHUS OPraHMYECKUX COCAUHEHUN U
XApAKTEPUCTUKA B CBETE€ HSTOM TEOPUH CBOWCTB
OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTUHEHUIN

Baxueiime BemecTsa u
MaTepUAITbI

XapakTepUCTUKAa  COCTaBa, CTPOECHHUS,  CBOMCTB,
MOJTYy4YEHUSI U MPUMEHEHHUS BOKHEUIMX MeTauioB (1A u
[I A rTpymm, amoMHHMS, JKe€le3a, a B €CTECTBEHHO-
HayqHOM Tpoduiae U HEKOTOPHIX O-327IEMEHTOB) M HX|
COCIMHEHNH.

XapakTepUCTUKAa  COCTaBa, CTPOEHUSA,  CBOMWCTB,
[MOJY4YCHUS] UM NPUMECHEHUS BAKHEUIIMX HEMETAUIOB
(VI A, YHA, V!A rpymmn, a Takke azota u pocdopa,
yIJepoaa U KPEMHHS, BOJOPOAA) U HX COEIUHECHHUHU.
XapakTepuCTUKa  COCTaBa, CTPOEHUSA,  CBOMWCTB,
[MOJY4YCHUS] W TPUMEHEHUS BAXKHEUIIMX KIJIACCOB
YTJIEBOJOPOJIOB  (AIKAHOB, I[MKJIOATKAHOB, AJIKEHOB,
QIKUHOB, apeHOB) W UWX HauboJiee 3HAYUMBIX B
HapOIHOXO3SIMCTBEHHOM IUIAHE MPEICTABUTEIICH.
AHAJTIOTUYHAS XapakTEepUCTUKA BAKHEUIIINX
[MPEICTABUTENEN  JPYrMX  KIACCOB  OPTaHUYECKUX
COCMHEHUI: METaHOJa M ATAHOJA, CJIOXHBIX d(PHUPOB,
PKUPOB, MBUIL, anbAerunoB (hopManbIeruoB U
arieTaabJeruaa), KETOHOB (aleroHa), KapOOHOBBIX

KHUCJIOT (YKCYCHOﬁ KHCJIOTHBI, IJIsI CCTCCTBCHHO -HAYYHOTO
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npouisl MpeAcTaBUTENEH APYTHX KJIACCOB KHUCIOT),
MOHOCaxapua0B (TJIFOKO3bI), TUCaXapuI0B (caxapo3bl),
MoJIMCaxapu0B (Kpaxmajia M IEJUTIOJIO3bl), AHWJIMHA,
AMUHOKHCJIOT, O€enKOoB, UCKYCCTBEHHBIX u
CUHTETUUECKHX BOJIOKOH, Kay4yKOB, IJIACTMACC

XUMWYECKUH I3BIK U
CUMBOJIAKA

lcrionp30BaHne B y4eOHOM © TpodecCHOoHaTbHOU
NMEeITEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3zBaHne H3y4EHHBIX BEIIECTB MO TPUBUAIBHOW WIH
MEKTYHapOITHOM HOMEHKJIATYpE U OTPAKEHHUE COCTABA
ATUX COCTMHCHUH C TIOMOIIBIO XUMUYIECKUX (POpMyL.
OTpakeHHE XHMHMYECKUX MPOILECCOB C IOMOIIBIO
YPABHEHUN XUMUYECKUX PEAKLUN

XUMUYECKHE pEAKIIUH

OObsicCHEHHE CYIIHOCTH XMMHYECKHUX IPOIECCOB.
Knaccudukaiyss XUMHYECKUX PEaKUi M0 pa3IudHbIM
MpPU3HAKAM: YUCJTy M COCTaBy MPOJYKTOB U PEArcHTOB,
TerioBoMy 3(ddekry, HampaBieHuto, (aze, HAIMYHUIO
KaTaaM3aTopa, W3MEHEHUIO  CTENEHeW  OKUCIICHUS
DIIEMEHTOB, 0OPa3yIONINX BEIIECTBA.

YcTaHOBKa TIPW3HAKOB OOIIEr0 © Pa3IMIHOTO B
TUMOJIOTUM  pEaKkIuid  JJIi  HEOPTaHWYeCKOu U
OPraHNYECKOW XUMUHU.

Krnaccugukamus BeIecTs U NpOLECCOB ¢ TOYKU 3pEHHUs
OKHUCJIEHUSI-BOCCTaHOBIIeHU. COCTaBIICHHE ypaBHEHHUN
peaKIuii ¢ MOMOIIBIO METO/1a AIEKTPOHHOTO OanaHca.
OObsicHEHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
PEaKIMd U TIOJIOXKEHUS] XUMHUYECKOTO PaBHOBECHUS OT
pa3IMYHbIX (AaKTOPOB

XUMUYECKUN IKCTIEPU-
MEHT

BbInoiHeHNE XHUMHUYECKOTO AKCIIEPUMEHTa B TIOJIHOM
COOTBETCTBHUU C MpaBUIaMH 0€30TIaCHOCTH.
Habmonerne, ¢ukcamus ©W ONHCAaHUE Pe3yJIbTaTOB
MIPOBEACHHOTO YKCIIEPUMEHTA

Xumuyeckas nHpopMalus

[IpoBeneHUE CaMOCTOATEILHOTO TOMCKAa XHUMHUYECKOU
nHQopMal ¢ HCTIOJIb30BAHUEM  Pa3JIMYHBIX
MCTOYHUKOB (Hay4HO-TIOMYJISIPHBIX W31aHNM,
KOMIILIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHrepHeTa).
Mcnionb30BaHUE  KOMITBIOTEPHBIX  TEXHOJOTHH  JUIA
00paboTKU U Mepenadyu XUMUYECKO nHpopMauu u ee
[pEICTABJICHUS B Pa3IMUHbBIX (popmMax

Pacyersl 10 XUMUYECKUM
dbopMysiaM ¥ ypaBHEHHSIM

YcTaHOBKa 3aBUCHMOCTHM MEXAY KaueCTBEHHOW H
KOJIMUYECTBEHHOW CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
[TPOLIECCOB.

Perienne pacueTHbIX 3a/1a4 10 XUMUYECKUM (hopmysam
1 ypaBHEHUSIM

[IpodusHoe u npodec-
CHOHAIILHO 3HAYUMOE

OOBsICHEHHE XUMHYECKUX ﬂBHeHHﬁ, MMPpOUCXOIAININX B

npupoje, ObITY U Ha IPOU3BOJICTBE.

24



COJEpIKaAHUE Onpenenenre BO3MOKHOCTEH MPOTEKAHUS XUMUYECKHUX
[IpEeBpAaICHUI B pa3JIMYHbBIX YCIOBUSIX.

CoOmoneHre MpaBWI  KOJIOTHYECKH  T'PaMOTHOTO
[MOBEICHUS B OKPY>KalOILEH Cpelie.

Orenka BIIMSHUS XHUMHYECKOTO 3arpsi3HEHUs
OKpYXKarollel cpeAbl Ha OpTaHU3M YEJIOBEKa U JAPYTHE
PKUBBIC OPTaHU3MBI.

CoOmonieHre mpaBwi 0€30MaCHOrO OOpamieHust C
rOPIOYNMH ¥ TOKCUIHBIMHU BEILICCTBAMH, JJAOOPATOPHBIM
obopynoBanueMm. IloaroroBka pacTBOPOB 3adaHHOMN
KOHIICHTPAIIUU B OBITY ¥ HA TIPOU3BOJICTBE.
Kputrnueckass oOLEHKa JOCTOBEPHOCTH XHWMHYECKOMU
HGOPMAITIH, TTOCTYIAIOIIEH U3 Pa3HBIX HCTOYHUKOB

YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHHME ITPOT'PAMMBI YYEBHOI'O ITPEIMETA

Peamzanust yue6HOTO MpeaMeTa OCYIIECTBISECTCS B!

KaOunert o0menpodeccnonaabHbIX JucuumaInH Ne 16

YdaeOHass ayquTopus Uil IPOBEACHUS YUEOHBIX, MPAKTHUECKUX 3aHATUN, IS
IPYIOBBIX U MHAUBUYIbHBIX KOHCYJIbTAIIUH, 1JII CAMOCTOSTEILHON PabOThI, JJIs
TEKYIETO KOHTPOJISI M POMEKYTOYHOMN aTTeCTaI|H.

Ctot ¥ CTyn JUI TPENo1aBaTesisi, CTOJBI U CTYJIbS JIsl 00YJarOIIUXCs, T0CKa,
TpubyHa, HOYTOyK ASUS KS50AF ¢ Bbixomom B ceTh IHTEpHET U MPOrpaMMHBIM
obecnieuennem: Microsoft Windows 7(Kontpaxt Ne0327100004511000026-45788 ot
06.06.2011), LibreOffice(6ecmmarnoe\cBo60ogHO  pacmpocTpansemoe), SIHmexc
bpaysep (OecmarHoe\cBOOOIHO pacmpocTpansemoe); 3kpaH Projecta SlimScreen
(180x180 cm) Matte WhiteS, Case Black Grey; mynbTumenuiineiii npoektop BenQ
Projector MW663 (DLP , 3000 yromen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-
Video, USB, I11Y, 2 D/3D)ctenapl, maakaThl, TaOIUIbI, TOJHBIN MYJIbTUMEIHHHBIN
KypC OpPTaHMYECKOW XHMHH + BCE OIBITBI OpTaHUKH «OpraHudeckas XAMUSIY,
yueOHoe IeKTpoHHOe u3aanue «Xumus (8-11 kinace). BuptyanbHas nabopatopus»,
y4eOHO-METOIMYECKUIA KOMITIEKC « XUMHUSI»

JlabopaTopusi xumuu Ne 14

YdaeOHast ayquTOpHsI IJIs1 IPOBEICHMUS J1a0 OpaTOPHBIX 3aHITHMA, VISl TPYITITOBBIX
Y UHAUBUAYaTbHBIX KOHCYJIbTAIIUH, I TEKYIIEro KOHTPOJIS.

Cron u cTyn Ajia TpenojaBarens, KOMIUIEKT JabopaTopHOW MmeOenu st
00yJaroIIMXCS.

JlabopatopHoe oOopynoBaHue W NpuOOpHI: OaHs BOJISHAS, IUCTHILIATOD,
pedpakToMeTp, TOJSAPUMETP, (POTOIIEKTPOKOJIOPUMETP,  BIAroMep, BECHI
AHAJIMTUYECKHUE, BEChl TEXHOXUMHUYECKUE, XOJOIUIHbHUK OBITOBOM, OTHETYIINTEb,
IITaTUBBl METAUTMYECKUE, OCHAIICHHBIE HAa0OpaMHU JIAllOK W KOJEIl, CYIIHMJIKA JJIs
CTEKJITHHOW TOCY/IbI, KA BBITSKHOH, MKad CYIMMILHBIN, TepMOCTaT, MydeabHas
rneyb, MOMKA;

JlaboparopHble MPUHAIICKHOCTH U TIOCYJa: CIHUPTOBAs TOPENKa, TPYOKH
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CTeKJIsTHHBIC, (ap]opoBbie TPEYroJbHUKU, INTATHBBI JJs TPOOHMPOK, IIMATeIn
METAJUIMYECKHE, JIOKKH IJIACTMACCOBBIE JIJISI CHIMYYUX MPOAYKTOB, MUKPOIINATENb,
pOOUPKH TAOOPATOPHBIE, CTAKAHBI XUMUYECKHE, KOJIObI KOHUYECKHe DpiieHMenepa,
BOPOHKA CTEKJISHHAs KOHWYECKas, OIOKCHI, CTaKaHYWKU [JI B3BEIIMBAHMUSA,
AKCHUKATOP, CKISTHKH JJI PEAKTUBOB, CKIITHKH C TyOyCOM, KOJIOBI, CTEKJIa YaCOBBIE,
KPUCTAIUIN3ATOP, TPYOKH XJIOPKAIBIIMEBBIC, PEAMETHBIC CTEKIa, (hapdopoBas Jaia,
cTynka ¢apdopoBas ¢ NECTUKOM, OyMara MHAUMKATOpHas yHUBEpCalbHas, Oymara
¢bubTpOBaNbHAS, BATa TUTPOCKOMUYECKAs!, epsKaTelH AJisi MPOOUPOK, KapaHAaIlll 13
BOCKa MO CTEKIy, MAJIOYKH CTEKJISHHBIC, MMUHIET, MPOOKH PE3UHOBHIC, PE3MHOBBIC
nepyaTku, CeTka acOecToBas MeETaUIMYecKas, KOHTEHHep MJii PEYHOTO TIecKa,
anrTedka JUIl OKa3aHWs TMEePBOUW MEIUIMHCKOW MOMOIIM;, XUMUYECKUE PEAKTHUBHI B
COOTBETCTBUU C paboyeil mporpaMmMon.

Mebenb:  AEMOHCTPAIMOHHBIA  CTOJI, JOCKa ayJaWTOpHas, ImKad st
XUMHUYECKUX PEAKTHBOB, KA IS XUMUIECKOM OCYIbI, Ceid, CTOJ st TpHOOPOB,
CTOJ I BECOB, CTOJ JaOOpATOPHBIN, MIKad — CTEUIaX, y4eOHO-METOIUYECKUN
KOMIUIEKC « XUMUS.

KaOuner wuHQOpMAIMOHHBIX TEXHOJOIrMH B mNpodecCHOHAIBHOMI
AeATeJbHOCTH Ne 26

YuebHast aynuropuisi ISl TPOBEASHHS] NPAKTUYECKUX H JIAOOPATOPHBIX
3aHSATUH, JJIS1 CAMOCTOSITEIbHOU Pa0OTHI, JJIsl TEKYILIErO KOHTPOJIS.

Cton m Kpecyo IS TpernojaBareNs, CTOJbl U Kpecia s oOydJarommxcs,
nepcoHanbHbie KoMibioTepbl ALTAWing B730MDi3-3225 monutop ViewSonic— 13
IIT. ¢ BBIXOJOM B ceThb MHTepHET u mnporpammHbiM obecnieuenueM: MS Windows
7(moroBop 06-0512 ot 14.05.2012), Microsoft Office 2010(moroBop 14-0512 ot
25.05.2012), Kouctpyktop TectoB 3.1(moroBop 697994-M26 ot 01.12.2009),
MoHTaX XOJOAWILHO-KOMIIPECCOPHBIX MammH(goroBop 32 ot 05.07.2011),
KOMIIAC-3D(cyommnien3nonnbiii - moroBop  NeMII-19-00205 ot  07.05.2019),
SAnnekc bpaysep(decmarHoe\cBoO0HO pacipocTpanseMoe), Project Expert(morosop
Tr000128238 ot 12.12.2016), 7 Zip(becmiatHOoe\cBOOOIHO pacIpoOCTPaHIEMOE),
MEPEHOCHOE MYJIbTUMEINIHOE 000opynoBanue (3kpaH Projecta SlimScreen (180x180
cM) Matte WhiteS, Case Black Grey, mynbtumenuiinbsiii mpoextop BenQ Projector
MW663 (DLP , 3000 somen, 13000:1, 1280x800, D-Sub, HDMI, RCA, S-Video,
USB, 111V, 2 D/3D).

[lomemennst kaOMHETOB M Ja0OpaTOPHUM  YJIOBIETBOPSIOT TPEOOBAHUAM
CanuTtapHO-31UAEMHOJIOTHYECKUX TpaBuwil U HOpMaTtuBoB (CanlluH 2.4.2 Ne 178-
02).

JIUTEPATYPA

st o0y4arommxcs
OcHoBHble HcTOYHNKH (OHN):
OU 1. I'munka, H.JI. OOmas xumus : yuebHoe nocodbue / 'muuka H.JI. —

Mockga : KnoPyc, 2020. — 749 c. — (CIIO). — ISBN 978-5-406-01549-0. — URL:
https://book.ru/book/935925 .— TekcT : 3eKTPOHHBII.
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OMU 2. Apremenko, A.W. Opranudeckas xumus : yaeOHUK / Apremerko A.H.
— Mockaa : KaoPyc, 2018. — 528 ¢. — (CIIO). — ISBN 978-5-406-05331-7. —
URL.: https://book.ru/book/924050 . — TeKcCT : 3IeKTPOHHBIH.

OU 3. Cupotkun, O.C. Xumus : yuyeonuk / Cuporkun O.C. — Mocksa :
KnoPyc, 2019. — 363 ¢. — (mns GakamaBpoB). — ISBN 978-5-406-06688-1. —
URL.: https://book.ru/book/930225 . — TeKcCT : 37IeKTp OHHBIH.

OWU 4. Bacunesckas, E. . Heoprannueckast xumus : yuedHoe nocobdue / E.
N. Bacunesckasa, O. 1. Ceuko, T. JI. IlleBuoBa. — MuHck : PecnyOnmkanckuii
WHCTUTYT nipodeccruonanbHoro oopazosanus (PUIIO), 2019. — 246 ¢c. — ISBN 978-
985-503-901-4. — TekcT : PACKTPOHHBIH // DAEKTPOHHO -OnOmoTeuHas cuctema [PR
BOOKS : [caiit] — URL: http//mww.iprbookshop.ru/93429.html .— Pexum
AOCTYyMa: AJisl aBTOPU3HP. MOJIb30BaTeNeh

JonoaHutenbHbie uctounnku (JAN):

J 1. FOposckas, M. A. OCHOBBI OpraHM4eCKO XUMHH : yueOHO€E nocoodue /
M. A. IOposckas, A. B. Kypkun. — 4-e uzn. — Mocksa : JlabopaTopusi 3HaHU,

2020. — 238 c. — ISBN 978-5-00101-757-8. — Tekct : 3neKTpOHHBIN //
OnektpoHHO-O0ubmmoTeunass cucrema [PR BOOKS : [caiit]. — URL:
http//Amww.iprbookshop.ru/4586.ntml . — Pexum goctyma: [jIsi aBTOPH3UD.
[lonws30Barenen

JU 2. 3anauu u ynpakHeHus 1mo oomieit xumuu : yaeOnuk / H.JI. I'nmuaka u ap.
— Mocksa : KnoPyc, 2018. — 240 c. // DbC Book.ru: caiit / Pexxum moctyna:
https:/immww.book.ru/book/924119— 3arnaBue ¢ sxpaHa.

JIN 3. boposnes, . B. Opraanueckast XuMusi: TEPMHUHBI 1 OCHOBHBIE PEaKITUH
/ U. B. bopoBnes. — 4-¢ u3a. — Mocksa : JJabopartopwust 3nanuii, 2020. — 360 ¢. —
ISBN 978-5-00101-752-3. — TeKcCT : 37€KTpOHHBIH // DIeKTpOHHO-OMOIMOTeUHAS
cuctema IPR BOOKS : [caiiT]. — URL: http://mww.iprbookshop.ru/12248.html . —
Pexunm nocrtyna: aist aBToOpu3up. NOJIb30BaATENEH

J 4. bpeitkoBa, A. JI. OOmast U HeopraHuyeckas XUMUs : MPAKTUKYM JJIs
CIIO / A. JI. bpeitkoBa. — Capartos : [IpodoOpazosanue, 2020. — 124 c. — ISBN
978-5-4488-0687-2. — TeKCT : 3MeKTPOHHBIN // DAEKTPOHHO -ONOIMOTEUHAS CHCTEMA
IPR BOOKS : [caiit]. — URL.: http://ww.iprbookshop.ru/92126.html . — Pexum
JOCTYyTa: ISl aBTOPU3UP. MOJIb30BaTeICH

JHAN 5. Mudraxoa, H. III. O6uias u Heopranuueckas xumusa. Teopus u
npaktuka : yaeobnoe nocodue / H. III. Mudraxosa, T. I1. Ilerposa ; moa penaxiueit
A. M. Ky3nenoBa. — Kazanb : KazaHCkuli HallMOHAIBHBIA HMCCJEI0BATENbCKUN
TexHoJorudaeckuii yauepcuretr, 2018. — 308 c¢. — ISBN 978-5-7882-2345-2. —
Tekct : anekTpoHHbIN // DnekTpoHHO-0MbmoTeunas cuctema [IPR BOOKS : [caiir].
— URL: http://lwww.iprbookshop.ru/94999.html . — Pexum noctyma: s
ABTOPU3UP. ITOJIb30BATENICH
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Hurepuet-pecypent (U-P):

1. Xumwusa. OOpa3oBarelbHbIA CaWT MJIg I[IKOJHLHUKOB M CTYACHTOB
[DnekTponHbIld pecypc]: cadT // Pexxum mpocrtyma: http://hemi.wallst.ru/ . - Jlata
obpamenus: 10.02.2022. — 3arnaBue ¢ 3kpaHa.

2. DBC «Book.ru» [Dnextponnsiii pecypc]: caiir / Pexum moctyna:
https://www.book.ru/. - Jlara ooparmenus: 10.02.2022. — 3aryiaBue ¢ 3KpaHa.

3.  Enunoe okHO mocTyma kK oOpa3oBaTelbHBIM pecypcam [DIIeKTPOHHBIH
pecypc]: caiir / Pexxum moctyma: http://window.edu.ru/catalog/ . - dara oOparieHus:
10.02.2022. — 3armaBue ¢ 3KpaHa.

Jis npenogaBaresiei

1. O6 oOpazoBanuu B Poccuiickoit depepauuu: Qemep. 3aKOoH OT
29.12.2012 Ne 273-®3 (B pea. Penepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 203-®3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, or
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-®3, ¢ usm.,
BHeceHHbIMU DenepambHbiM  3ak0HOM OT 04.06.2014 Ne 145-®3, B pen. or
03.07.2016, ¢ u3m. ot 19.12.2016).

2. [lpuka3 MwunuctepctBa oOpaszoBanusi u Hayku PD «OO0 yTBepx)acHHUH
dbenepabHOTO rocyaap CTBEHHOr0 00pa30BaTEIbHOTO CTaHAapTa CPpEeIHETO (TI0JTHOTO)
ob1iero oopazoBanus» (3apeructpuponad B Muntocte PD 07.06.2012 Ne 24480).

3. [lpuka3 MunuctepctBa o6paszoBanus u Hayka PD ot 31 nexabps 2015 r. N
1578 «O BHeceHMM W3MEHEHHMH B  (emepanbHBIi  TOCYAapCTBEHHBIN
oOpa3zoBareNbHbI CTaHAAPT CpEemaHero o0Imiero oOpa3oBaHUs, YTBEPIKICHHBIN
npukazoM MunuctepcTBa oOpazoBanusi Hayku Poccuiickoit denepauuu ot 17 mas
2012 1, N413».

4. ITpuka3 MunuctepctBa obpazoBanusi u Hayka P® ot 29.12.2014 Ne 1645
«O BHecenun wuszMmeHenuii B Ilpuka3 MunucTepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoit @enepanun ot 17.05.2012 Ne 413 “O0 yrBepxkaeHuu ¢enepaibHOro
roCyJapCTBEHHOTO 00pa30BaTeNbHOrO CTaHJAApTa CPEAHEro (MOJHOTO) OOILIero
oOpa3zoBaHus ».

5. [Mucemo JlemaprameHTa rocyaapCTBEHHON MOJMTHKH B C(epe MOATOTOBKU
pabounx kaapos u JAIIO MunuctepctBa o0pazoBanus u Hayka P® ot 17.03.2015 Ne
06-259 «Pexomenmammu 1o opraHu3aIidy MOJTydeHus CpeHEro 001ero oopa3oBaHus
B TIIpe/iesiax OCBOCHHs 00pa3oBaTebHBIX MPOTPAMM CPEIHET0 MPOGECC HOHATHHOTO
oOpa3oBaHusi Ha 0aze OCHOBHOTO OOIIEro 0oOpa3oBaHUA C Y4YETOM TpeOOBaHUM
deneparbHBIX TOCYIApCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB W MOJydaeMOU
npodeCCUU WK CTICIHATIFHOCTH CPEAHET0 MPO(EeCCHOHATHFHOTO 00pa30BaHU.
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KOHTPOJIb 1 OOEHEKA PE3YVJIbTATOB OCBOEHUA
YYEBHOI'O NIPEJMETA

Kontposis u oleHKa pe3yabTaToB OCBOEHHS Y4eOHOro mpeamera
OCYILIECTBIISIETCS TIPETIO/IaBaTENIEM B MPOIIECCE MPOBECHUSI YCTHOTO U MUCHbMEHHOTO
Omnpoca, TECTUPOBAHUS, BBHINIOJIHEHUE JIOKJIAJAOB, a TaKXKe€ BBINOJHEHUS
00yJarouMMHCsl MHJIUBUAYAIbHBIX 33JaHUl, MCCJEIOBAHUN, MPOBEPKU U OLECHKHU

MPAKTUYECKUX M JJAOOPATOPHBIX PadoT.

Pe3yabTaThl 00y4yeHus
(mpeamMeTHBIE Pe3yJbTATHI)

@D opMbI U METOAbI KOHTPOJIA U OLEHKH
pe3yJIbTaTOB 00y4eHMS

c(hopMHPOBAHHOCTH
NPEICTABJIEHUN O MECTE XUMUU B
COBPEMEHHOM HAy4YHOU KAPTUHE MUPA;
NOHUMAaHHE POJIU XUMHHU B
(dbopmupoBaHUM Kpyro3opau GyHK-
IUOHAJIbLHOM TPAMOTHOCTH Y€EJIOBEKA JIJIS
pelIeHus MPaKTUYECKUX 3a7a4;

OmnepaTuBHBINA KOHTPOJIb B hopMe:

- IPOBEPKHU 1 OIIEHKH MPAKTUIECKUX U
1abopaTopHBIX padoT;

- BBITIOJIHEHHE JTOKJIAI0B;

- MPOBEPKa U OIICHKA pedepaToB

- TECTOBBI KOHTPOJIb.

BJIaJICHUE OCHOBOIIOJIAratOIuMHu
XUMHUYECKUMU TIOHATUAMHU, TEOPUIMU,
3aKOHAMH U 3aKOHOMEPHOCTIMU;
YBEPEHHOE MOJIb30BAHUE XUMUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOW;

OnepaTuBHBIN KOHTPOJIL B (hOopMeE:
- HIHAWBUAYAJbHBIN YCTHBIN ONPOC;
- (pOoHTATBLHBIN YCTHBIN OTIPOC;

- TECTOBBIY KOHTPOJIb;

- BBITIOJITHEHUE JI0KJIA/I0B;

- MPOBEPKA U OIIEHKA pedeparoB.

BJIaJIHHE OCHOBHBIMH METOJIaMHU
HAYYHOT'O IIO3HAHUS, UCIIOJIb3YEMBIMHU B
XUMUU: HAOJIOICHUEM, OTIHCAHUEM,
U3MEpEHHUEM, SKCTIEPUMEHTOM; YMEHHE
00pabarbIBaTh, 00BSACHATH PE3yIbTAThI
NPOBEICHHBIX OIBITOB U JIEJIaTh BEIBOIBI;
TOTOBHOCTH ¥ CIOCOOHOCTh TPUMEHSATh
METO/IbI IO3HAHUS MPU PELICHUH
NPaKTUYECKUX 33/1a4;

OnepaTuBHBINA KOHTPOJIb B GOpMeE:
- POBEPKHU U OLICHKH NIPAKTHUECKUX U
nabopaTopHbBIX padoT;
- TECTOBBIN KOHTPOJIb;
-YCTHBIH OIIPOC.

copMUPOBAHHOCTH YMECHHUS
JlaBaTh KOJIMYECTBEHHBIE OTICHKU U
POU3BOIUTH PACUETHI [0 XUMUYECKUM
(dopMynam u ypaBHEHUSIM;

OmnepaTuBHBINA KOHTPOJIb B hopMe:

- POBEPKH U OIICHKH MPAKTUIECKHUX 1
nabopaTopHbBIX padoT;

- BBITIOJIHEHUE JTOKJIA/IOB;

- MPOBEPKa M OIleHKa pedeparon

- TECTOBBIA KOHTPOJIb.

BJIaJICHHE TIPABUJIAMH TEXHUKH
0€301MacHOCTHU ITPU UCTI0JIb30BAHUN
XAMHUYECKHX BEIICCTB;

OnepatuBHBIA KOHTPOJIb B (hopMeE:

- IPOBEPKHU U OLICHKU IIPAKTUYECKUX U
n1abopaTopHBIX padoT;

- UHAWMBUAYAJIbHBIA YCTHBIN OIPOC;

- (ppoHTANBHBIN YCTHBIHN OIIPOC;

- TECTOBBIVM KOHTPOJIb;
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copmupoBaHHOCTH COOCTBeHHOU | OmepaTUBHBIN KOHTPOJIb B (hopMme:

TIO3UIIMH 10 OTHOIIEHUIO K XUMUYECKON | - MPOBEPKU U OTICHKU MPAKTHYECKUX U
uHbOpMaIIH, TOTY4aeMOM U3 Pa3HbIX Ja00paTOPHBIX padboT;
MUCTOYHHUKOB. - TECTOBBIN KOHTPOJIb;

-YCTHBIH OIIPOC.

IIpome:xyTouHasi aTTecTanus B (popMe 3K3aMeHa 10 3aBePUICHUI0 Kypca
y4eOHOro npeamera

@®opMbI U METOJBI KOHTPOJII M OICHKH PE3YyIbTaTOB OOYYCHHS JOJDKHBI
MO3BOJIATH MPOBEPSITH Y 00YUIAIONHMXCS HE TOJBKO C(HOPMUPOBAHHOCTD MPEIMETHBIX
pe3ysIbTaTOB, HO W Pa3BUTHE JIMYHOCTHBIX M METANpPEIMETHBIX pe3y/IbTaTOB
o0yueHus.

PesyabTarsl OcCHOBHBIE D opMbI U METOAbI
(IMYHOCTHBIE U MeTalpeIMeTHbIE) | MOKA3aTe/J M OLEHKH | KOHTPOJISl M OLleHKHU
pe3yJabTaTa

JINYHOCTHBIE pe3yJIbTAThI

YyBCTBO TOPJIOCTU Y YBKEHUS | IPOSIBJICHUE Nutepnperanns
K UCTOPHH U TOCTHUIKEHUSIM IpaKAaHCTBEHHOCTH, | P€3yJIbTaTOB
OTEYECTBEHHOM XUMUYECKON HAYKH; | NATPUOTU3MA, HaOJII0/IeHUH 3a
XUMHYECKH IPAaMOTHOE [IOBEICHUE B | YMEHUM T'PAMOTHO JESTEIbHOCTBIO
npoQecCUOHANTBHOMN eI TENLHOCTU M | 0Opalarsest ¢ oOydaromerocs B
B OBITY TIpH OOpaIlEeHUY C XUMUYECKUMU MPOIIECCE OCBOCHUS
XMMHYECKUMU BEILIECTBAMU, BEIIECTBAMHU U oOpazoBarelbHOU
MaTepUuaIaMy U MPOLECCAMU; MaTepualaMu; IpOrpamMMBbl

TOTOBHOCTB K IPOOJDKEHUIO CTPEMIICHUE K Wutepnperanus
00pa3zoBaHus U OBBILICHUS MOJIy4YEHHIO HOBBIX | PE3yJbTaTOB
KBaJTM(UKAIUN B U30paHHON 3HAHUM; HaOJI0/IeHUH 32
npo¢ecCUOHATbHOM 1S TENbHOCTU U JESTEIbHOCTBIO
00BEKTUBHOE OCO3HAHUE POJIU XH- oOyyJaromnierocs B
MHUYECKUX KOMIIETEHLIUH B 3TOM; IPOILIECCE OCBOCHHUS

o0pa3zoBaTeLHOM
IpOTPaMMBbI

YMEHHE UCTIOJIb30BaTh copmupoBaHHOCTh | YuacTue B pabote
JNOCTUKEHHSI COBPEMEHHOM K CaMOPAa3BUTHIO; KpY’KKa; HaAy4YHO-
XUMUYECKON HAYKH U XUMHYECKHX UCCJIeI0BATENbCKOM
TEXHOJIOTUH JJIs TOBBILICHHUS NEeSITEIbHOCTH;
COOCTBEHHOT'O MHTEJUIEKTYaIbHOTO
pa3BHUTHS B BEIOpAaHHOU
npodecCcUOHATBHOM NesITeNbHOCTH;
MeTamnpeaMeTHbIE pe3yJbTaThl

UCIIOJIb30BaHUE PA3IMUHBIX YMEHHUE COEIUHSTh [loaroroBka k
BU/JIOB [M03HABATEIbHO N TEOPETUYECKUE POXOXKIACHUIO
JEATEIIbHOCTH U OCHOBHBIX 3HaHUS C NPaKTUKH;
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UHTEJJICKTYaJIbHBIX OTeparui IpaKTUYECKOU y4dacTue B
(MOCTaHOBKH 337124, NS TeTbHOCTbIO; KOJUIEKTUBHBIX
dbopMyIMpOBaHUs TUIIOTE3, AHAIN3A U MEPOTIPHUATHIX
CHUHTE3a, CpaBHEHUS, 0000IICHMS,

CUCTEMAaTU3aIUH, BHISBIICHHS

NPUYHUHHO-CJICICTBEHHBIX CBA3EH,

MOMCKA aHAJIOT OB, (HOPMYJIMPOBAHUS

BBIBO/JIOB) JJIs pELICHUS

MOCTABJICHHOM 3a]auy, P UMEHEHHE

OCHOBHBIX METO/I0B [TO3HAHUS

(HaOMIO1CHUSI, HAYYHOTO

HKCTIEPUMEHTA) JJIs1 U3YUECHHUSI

Pa3IMYHBIX CTOPOH XUMUYECKUX

00BEKTOB 1 MPOLIECCOB, C KOTOPBIMHU

BO3HUKAET HEOOXOUMOCTh

CTAJIKUBATHCS B PO eCcCUOHATHHOM

cdepe;

UCII0JIb30BaHKE Pa3IMYHBIX CIIOCOOHOCTD K [TonroroBka
HMCTOYHUKOB JIJIsI TOJTy4EHUS s pexTHBHOMY pedeparos, 10KIAI0B,
XUMUYEeCKO nH(OpMAIIH, yMEHUE HOUCKY UCIIOJIb30BaHUE
OLICHUTb €€ TOCTOBEPHOCTh AJIs HEOO0X0AUMOM AIIEKTPOHHBIX
JOCTHKEHUSI XOPOILIMX Pe3y/IbTaToB B | HH(pOpMaLIUY; UCTOYHUKOB.
npodeccuoHanbHOM cepe; UCIIOJIb30BaHHE HaOmonenue 3a

Pa3IMYHBIX HaBBIKAMU paOOTHI B

UCTOYHUKOB r100aIbHBIX,

UHpOopMaLuy, KOPIOPATUBHBIX U

BKJIFOU ast JOKaJIbHBIX

AIIEKTPOHHBIE; UH(POPMAITUOHHBIX
CEeTAX
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