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Pabouass mporpamma y4eOHOW IUCHUIUIMHBI «XHUMHsD» pa3paboTaHa B
COOTBETCTBUU C TpeOOBaHUSAMU benepanbHOTO rocyJapCTBEHHOIO
oOpazoBatenpHoro cranjgapra (ganee — ®I'OC) cpennero oOuiero oopazoBaHus,
YTBEPKJIEHHOT O ITprKa3oM MunobpazoBanus Poccum ot 17.05.2012r. Ne 413,
dbenepanpHoro rocyaapcrsennoro crangapra CIIO mo cnenumansHoctu 09.02.02
KomnsioTepHbie ceTH, yTBEepKIeHHOTo pukazoM MuHoOpasoBanus Poccun ot 28
utoist 2014 r. Ne803.

PekoMeHnpauusiMu 1O  OpraHu3allUd  MOJIyYEHHUS CpEIHEro oOLIEero
oOpa3oBaHUsl B TMpeAeNax OCBOCHHS O0Opa30BaTENbHBIX MPOrPaMM CPEIHETO
npodecCHOHAIBHOTO 0Opa3oBaHUs Ha 0a3e OCHOBHOI'O OOIIEro OOpa30BaHHS C
ydyeTtoM TpeOoBaHul  (eaepalibHbIX  TOCYJAapCTBEHHBIX  0Opa30oBaTEIbHBIX
CTaHJAApPTOB M TOJy4YaeMOM CHEUUAIbHOCTH WM MOpodecCud CPEeaHEero
npodeccuoHanbHOro o0pa3zoBaHus (MUChMO JlemapraMeHTa TOCYAapCTBEHHOU
MOJINTUKH B chepe NoAroToBku padounx kajapos u JI1O Munobpuayku Poccum ot
17.03.2015 Ne 06-259).

[IpumepHoii  mporpammbl  y4eOHOM  JUCHMIUIMHBI  «XHUMHSD» IS
npodeCCUOHANIBHBIX ~ 00pa30BaTENIbHBIX  OpraHu3aluii,  PEKOMEHIOBAHHOU
@enepanbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexacHuem «DenepanbHbIi
WHCTUTYT pa3BUTHA oOpasoBanus» (namee — DPIAY «DHUPO») B KkauecTBe
OPUMEPHONM TMPOTPAMMBI  [IJISl  pealu3alldd OCHOBHOW  MPOQeCCHOHATBHOMN
oOpazoBarensHOM mporpamMMbl CIIO Ha 0aze OCHOBHOTO 00IIEro 00pa3oBaHUSA C

MOJIy4YeHUEM CpeHero ooiiero oopazopanus, nmpoTokos Ne 3 ot 21 uronsa 2015r.,
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peructpanuoHHbiii Homep peuen3zun Ne 371 ot 23 utonst 2015 r. DI'AY «DUPO».
C yuerom [IpumepHoit 0CHOBHOI 00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO OOIIETO
o0Opa3oBaHUsl, 0100pEHHOM pelieHneM ¢GeaepanbHOro yueOHO-METOUIECKOTO

o0BeIMHEHNS 110 00meMy 00pa3zoBaHuio (IpoTokoy oT 28 uroHs 2016 1. Ne 2/163).
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1. TACIIOPT TPOTPAMMBI YYEBHOM TN CHUATIIMHBI
«XuMHA»
1.1. O6n1acTh NPpUMEHEHUs] MPOTrPaAMMBbI Y4eOHOH TUCITUTIIMHBI

Pabouas mporpamma y4eOHOM TUCIUTUTUHBI « XUMUSD» SIBIISIETCS YaCcThIO
MIPOTrPaMMBbI MOATOTOBKH CIHELHAIMCTOB CPEIHETO 3BE€HA 10 CIEHHUAIBHOCTH
25.02.08 DxcrmyaTarys O€CIMIOTHBIX aBUAIIMOHHBIX CHCTEM TEXHUYECKOTO
npodwiis cpeaHero npodeccHoHaTLHOTO 00pa30BaHMUS.

CocraBneHa Ha OCHOBE ITPUMEPHON MPOrpaMMbl Y4EOHOU JTUCITUTITUHBI « X UMUSD)
JUTSI CTICTIMAIBHOCTEN CpeTHeTo Mpo(heCCHOHATBHOTO 00pa30BaHUsI TEXHHYECKOTO

npodus (6a30BbIN YPOBEHB ).

1.2. Mecro yyeOHoM aucuuninHbl B crpykrype HHIICC3
VYyebHas TUCHMIUIMHA « XUMUSD SBJSETCS JUCIUIUIMHONW MO BHIOOPY U3
00s13aTENbHBIX MPEIMETHBIX 00J1acTel 00111e00pa30BaTENIHHOTO YYEOHOIO IUKIIA B
COOTBETCTBHUH C TEXHUYECKUM MPOPuiIeM NpodhecCuoHaIbHOT0 00pa30BaHus.

VYyeOHast AUCHMIUIMHA OTHOCHUTCS K mpeameTHou obmactu ®I'OC cpemgnero
o01iero 00pa3zoBaHUsl €CTECTBEHHbIC HAyKU OOIeld M3 00s3aTeNbHBIX MPEIMETHBIX
oOnacTeil.

YpoBeHb 0cBOCHMS YueOHOM MuciUIIuHbl B cooTBeTcTBHM ¢ PI'OC cpeanero
o011iero oOpazoBaHusi 0a30BbIM.

Peanuzammss  comepkaHusi ~ ydyeOHOM  AWCIUIUIMHBI  TPEANOJIaracT
coOJII0/ICHUE TMPUHIMIA CTPOTOM TMPEEMCTBEHHOCTH IO OTHOIICHUIO K
COJIEp KaHMIO Kypca «XHUMHsI» Ha CTYIIEHU OCHOBHOT'O 00I1IEr0 00pa30BaHusl.

B 10 xe Bpems ydyeOHass AMCHUIUIMHA «XUMHS» I MPOPECCHOHAIBHBIX
00pa30oBaTeIbHBIX OpPraHU3alMN 001aJaeT CAMOCTOATENbHOCTBIO U LEABbHOCTBIO.

PaGouass mporpamma y4eOHOW  JUCHUIUIUHBI <« XUMHUSD» AMEET
MEXIPEIMETHYIO CBSI3b C 0OIIE00pa30BATEIbHBIMUA YUECOHBIMHU JTUCITUTIIMHAMU
BCET0 €CTECTBEHHO-HAYYHOTO ITUKJIA U MPO(HECCHOHATBHBIMU JUCITUTIITHHAMH.

N3yuenne y4ueOHOU AUCIUIUIMHBI « XUMUSI» 3aBEPIIACTCS MPOMEKYTOUHOMN
arrectanert B dopme ouggepenyuposannoco 3auema B pPamMKax OCBOCHUS

[ITICC3 na 6a3e 0CHOBHOT'O OOIIEro 00pa3oBaHuUs.



1.3. [Inanupyemble pe3yabTaThbl 0CBOEHHUS Y4eOHOI TN CIUILTHHBI
OcBoeHHME cojACp)KaHUS YYCOHOM JUCIUIUIMHBI XUMUS oOecrieunBaeT
JIOCTUKEHUE CTYJCHTaMU CJICAYIOIINX Pe3yJIbTATOB:

JIUYHOCMHBIX:
YyBCTBO TOPJOCTH U YBWXKEHUS K HMCTOPHUM U  JOCTHXKCHHUSAM
OTEYECTBEHHON XMMHUYECKON HAyKH; XMMHUYECKH T'PAaMOTHOE MOBEJICHHE B
npo(hecCHOHANBPHOM JACSITENPHOCTY M B OBITY NpU OOpalieHHuH C
XMUMUYECKHMHU BEIIECTBAMH, MaTepUallaMt H MTPOIECCAMU;

TOTOBHOCTH K MPOJIOJKEHHUIO 00pa30BaHUs U MOBBIIICHUS KBAJTH(PHUKAIMN
B u30paHHOM TpOQecCHOHATBHON JESATETbHOCTH U OOBEKTHBHOE
OCO3HaHUE POJIM XUMUUECKUX KOMIIETCHLIUN B 3TOM;

YMEHHE UCTOJB30BaTh OCTHKEHUSI COBPEMEHHONW XMMHUYECKOW HAyKH U
XUMHYECKHUX TEXHOJIOTHIA TUTST TOBBIIICHUS COOCTBEHHOTO
WHTEIJICKTYalbHOTO  Pa3BUTHs B BBIOpAaHHOW  MpOQecCHOHATHHON
TeSITEIbHOCTH;

- MemanpeomemHuix:

HCIIOJIb30BAaHUE pA3JIMYHBIX BHUAOB IIO3HABATEIBLHON JEATEIBHOCTH U
OCHOBHBIX  HHTEJUIEKTYyaJIbHBIX  Olepamuii  (IOCTAaHOBKM  3aJa4H,
dbopMyIMpOBaHMS TUIIOTE3, aHAJIN3a U CUHTE3a, CpaBHEHUs, 0000IIECHMS,
CUCTEMATHU3allNM, BBIABICHUS NPUYMHHO-CIECICTBEHHBIX CBS3€Hl, MOWCKA
aHaJoroB, (OPMYJIMPOBAHUS BBIBOJOB) I pEHICHUS TOCTaBICHHOU
3a/ladyd, TPUMEHEHHE OCHOBHBIX METOJOB TO3HAaHUS (HAOIIONECHMS,
HAyYHOI'O KCHEPUMEHTA) JJIsl U3YUYEHUS Pa3IM4HbIX CTOPOH XHUMHUYECKUX
OOBEKTOB U MPOILIECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOIUMOCTH CTa-
KHBaThCS B MPOPECCHOHABHOM cdepe;
UCIIOJIb30BAaHUE PA3JIMYHBIX MCTOYHUKOB [JI TMOJYYEHUS XHUMHUYECKOU
uHbOpMallMM, yMEHHE OLEHUTb €€ JOCTOBEPHOCTh MJIs JTOCTHXKEHUS
XOpOILIUX Pe3yJbTaTOB B MPodeccuoHaNbHOM cdepe;

* nPeOMemHbIX:
c(hOPMUPOBAHHOCTh TMPEJCTABICHUI O MECTe XUMHUU B COBPEMEHHOMU
HAy4YHOW KapTUHE MHUpa; MOHUMAHHE POJIM XUMHUH B (POPMHUPOBAHUU
Kpyrozopa M (pyHKUHOHAIBHOW TPAMOTHOCTH YEJIOBEKa Ui PEIIeHUS
MPaKTUYECKUX 33]1a4;
c(OpPMUPOBAHHOCTH COOCTBEHHOMN MO3UIUH MO OTHOUICHUIO K XUMHUECKON
uH(bOpMaIuH, MOTyd4aeMO U3 Pa3HbIX HCTOYHUKOB;
BJIaJICHHE OCHOBOIMOJIATAIOIIUMU XWMHYECKUMH TOHSATUSIMH, TEOPHUSIMU,
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I0JIb30BaHUE XHMHYECKOU
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TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIaJICHUE OCHOBHBIMHM METOJAMM HAay4HOI'O MO3HAHUS, UCIIOIb3yEMBbIMU B
XMUMHH: HAOJIOJEHUEM, ONHCAHHUEM, W3MEPEHUEM, SKCIIEPUMEHTOM;
yMeHHE 00pabaTbiBaTh, OOBACHATH PE3YJbTaThl MPOBEICHHBIX OMNBITOB U
JienaTb BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTh NPHUMEHSATH METOJIbI
NO3HAHWA MpPU PEUIEHUU NPaKTUYECKUX 3aaad; Cc(HOpMUPOBAHHOCTH
YMEHHs N1aBaTh KOJIMYECTBEHHBIE OLEHKU M IPOU3BOJWUTH PACUYETHI IO
XUMHYECKUM (pOopMysaM U ypaBHEHUSM;

BJIAJICHUE TIpaBUJIAMU TEXHUKU OE30MaCHOCTH IPH HCIIOJIb30BAHUU
XUMHUYECKUX BELIECCTB;

Cc(OPMUPOBAHHOCTb ~ COOCTBEHHOM  MO3MIMM IO  OTHOIIEHUIO K
XUMHYECKON HHPOPMAIUH, TOTyIaeMON U3 pa3HbIX HCTOYHUKOB.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPaMMbI Y4eOHOI TN CHUILTHHBI

OO0s3arenbHas ayauToOpHas yueOHas Harpy3ka oOydaromierocs 82 Jaca,



COJIEP)KAHUE YYEFHOM JUCIUILINHBI U
TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0bem yueOHOI TUCHUIIMHBI M BUAbI Y4e0HOH padoThI

Bux yueOHoi1 padoThl O0beM yacos
Oo0s13aTeIbHAA ayAUTOPHAA y4eOHAas HArpy3Ka (Bcero) 82
TEOPETHYECKUX 3aHATUI 46
n1abopaTOPHBIE 3aHATHS 20
PAKTUYECKUE 3aHITHUS 16
KOHCYJIbTAIINU 2

Ilpomescymounas ammecmayus 8 popme oughghepenyuposannozo 3auema




2.2. TemaTu4ecKuii IJIaH U coJep:KaHue Y4eOHOM TUCIUNJINHBI XUMMS

HaumenoBanue Copaepxxanue y4eOHOro MaTepuaJa, JjaboparopHble U XapakTepucTHKa OCHOBHBIX BU/10B O6bem YpoBensn
pa3iesioB U TeM NpaKkTH4YecKue padoTbl, CAMOCTOATEIbHAsI padoTa Y4eOHOi1 1esiTeIbHOCTH CTY/AeHTOB 4acos OCBOCHHS
o0yyaromuxcst
[Ipenmer xumuu. BemecTa ux cBOMCTBA, XUMHUYECKHE 1
Beenenune U pU3UYECKUE SIBICHUS.
Pazoen 1. Obwan u 37
Heopzanuueckan
Xumus
AToMmbl 1 MOJIeKyJIbL. [IpocThie U Cll0KHbBIE BEIIECTBA, ®opMyIMpPOBAaHUE 3aKOHOB COXPAHEHUS 4
OTHOCHTEJIbHAS MacCa XUMUYECKHUX JIEMEHTOB. MAaccChl BEUIECTB U ITOCTOSHCTBA COCTaBa
BaneHTHOCTB, CTE€NIEHb OKUCIIEHUS ATOMHO- BEIIECTB.
MOJIEKYJISIPHOE YUCHHE VYcTaHoBKa NPUYMHHO-CIIECTBEHHOMN CBS3H
3aKOH MMOCTOSIHCTBA COCTaBa, 3aKOH COXPAHEHHUS MacChl | MEXY CO/IEp)KaHUEM ITUX 3aKOHOB U
BeniecTB. Pacuer monekyi. Maccel Bemecrsa HalMCcaHUeM XMMUYECKUX (GOpMYIl U
YpaBHEHUM.
IIpakTnyeckas padora Ne 1 OTtpakeHne XUMUYECKUX ITPOLIECCOB C 1

Tema 1.1. OcHOBHEIE
TOHATHS M 3aKOHBI

Pacuer no xuMuyeckum Gopmyiaam U ypaBHEHUSIM.

MMOMOUIBI0 YPABHEHUN XUMUYECKUX PEAKIIHIl
YcTaHOBKA 3aBUCUMOCTH MEXKTY
Ka4eCTBEHHOM M KOJINYECTBEHHOM
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
MPOLECCOB.

Pemenne pacueTHbIX 3a/1a4 MO XUMAYECKUM
dbopmynaM U ypaBHEHUSIM

OO0BsicHEHHE XUMUYECKHUX SBJICHHUH,
MIPOUCXOASAIINX B PUPO/JIE, OBITY U HA
MPOU3BOJICTBE.

Onpenenenrie BO3MOKHOCTEN MPOTEKAHUS
XUMHUYECKUX MTPEBPAILLCHUIN B PA3JIMUYHbBIX
YCIOBUSIX.

Co0uroieHre IpaBril SKOJIOTHYECKU
TPaMOTHOTIO MOBEAEHHUS B OKPY>KarOIEeH




cpene.

OlLieHKa BIMSHUS XUMHUYECKOTO 3arpsI3HCHUS
OKpPYXKaroIIeH Cpelibl Ha OpraHU3M YeJIOBeKa
U JAPYTHE )KUBBIC OPraHU3MBlI.

Colmroenre mpaBui 6€301MacHOro
00OpalleHus ¢ TOPIOYUMHU U TOKCHUYHBIMHU
BeIIleCTBaMH, J1a00paTOPHBIM
obopynoBanueM. IToaroroBka pacTBOpPOB
3aJJaHHOM KOHIIEHTPALMU B OBITY U Ha MPO-
U3BOJICTBE.

Kputndeckast orieHKa JOCTOBEPHOCTH
XUMHUYECKON WH(POPMAIUH, IOCTYTAIOICH 13
pa3HbIX HCTOYHUKOB

Tema 1.2.
[Tepnoguueckunii 3aKOH
u [lepuoanueckas
CHCTEMa XMMUYECKUX
anemenToB /l. U.
MeHneneena u
CTPOEHHUE aTOMa

[lepponnueckuii 3aKOH M IIEPUOJHMYECKAST CHUCTEMA
XUMHYECKUX 31eMeHTOB [I. 1. MeHaeneeBa

CtpoeHue aTOMOB MaJIbIX U OOJIBIIIUX TIEPHOIOB.
®opMbI THOPUIHBIX 00JIAKOB.

YcraHoBKa 3BOJIIOIIMOHHON CYIIIHOCTH
MEH/IEIIEEBCKON U COBPEMEHHOM
(hOpMYITMPOBOK MEPUOINIECKOT0 3aKoHa /1.
U. MenneneeBa. O0bsicHeHHEe (U3UUECKOTO
CMBICJIa CHMBOJIUKH TIEPUOTUIECKOM
TaOJIUIIBI XUMUYECKHX dneMeHToB []. U.
MenneneeBa (HOMEpPOB AJIEMEHTa, IEpUOa,
TPYIIbl) U YCTAaHOBKA MPUYMHHO-
CJICZICTBEHHOM CBSI3M MEXK]Iy CTPOCHUEM
aToMa M 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOICTB 3JIEMEHTOB U 00pa30BaHHBIX UMU
BEILECTB B IEpUOAaX U rpymnmnax.
XapakTepucTruKa 3JIEMEHTOB MaJIbIX U
OOMBIINX MEPUOJIOB TIO UX MOJIOKESHHUIO B
[Tepuoanueckoii cucreme [J[. 1. Menneneena
Hcnons3oBanue B yueOHOH U

PO eCCHOHATBHON JeATENHHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKHU.
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Tewma 1.3. Ctpoenue
BEIIECTBA

Bunnl xumMnueckux cBsa3ei
Kpucrannmueckue pemerku
IIpakTnyeckas padora Ne 2

CocraBiieHue 3J1eKTPOHHBIX (POopMyIT U rpadUIecKux
CXEM.

YMeHue naBath onpeiesieHue U ONepupoBaTh
CIEAYIOIMMHA XUMUYECKUMH TTOHATHSIMHU:
BEIIECTBO, XUMHUUECKHUH 3JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEIbHBIEC aTOMHAs U
MOJIEKYJISIpHAsI MACChl, MOH, aJUIOTPOIIHS,
HW30TOIbI, XUMHUYECKasl CBA3b,
AIEKTPOOTPUIATEIBHOCTD, BAJIECHTHOCTb,
CTETNEHb OKUCJIEHUS, MOJIb, MOJISIPHASI Macca,
MOJISIPHBI 00beM Tra3000pa3HBIX BEUIECTB,
BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS Y CTAHOBKA
3aBHCHUMOCTH CBOMCTB XUMHUYECKHX BEIIICCTB
OT CTPOCHUSI aTOMOB 00Pa3yIOLIUX UX
XUMHUYECKHUX JIEMEHTOB. XapaKTePUCTUKA
Ba)KHEHIIIMX TUITOB XUMHUUYECKUX CBI3EH M
OTHOCHUTEIBHOCTH 3TOM TUIIOJIOTHH.
OOBsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa U CTPOEHHUS KPUCTANINYECKUX
pEIIETOK.

Hcnonp3oBanue B yueOHON U

PO eCCHOHAIBHON JIeATETHHOCTH
XUMUYECKUX TEPMUHOB ¥ CUMBOJIUKH.
OTpakeHre XMMUYECKUX MPOIIECCOB C
MMOMOUIBI0 YPABHEHUN XUMUYECKUX PEAKIIHI
Hcnonb3oBaHne KOMIBIOTEPHBIX TEXHOJIOTUMA
JIIs 00pabOTKH U TIepeiadyl XUMHIECCKON
nH(pOpMaIUK U ee IPEICTaBICHUs B pa3-
JTUYHBIX (hopmax

VYcraHOBKa 3aBUCUMOCTH MEXKIY
Ka4eCTBEHHOM U KOJIUUYECTBECHHOM
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
MPOILIECCOB.

Pemienue pacyeTHbIX 337124 IO XUMUYECKUM
dbopMynaM U ypaBHEHUSIM
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O0BACHEHHE XUMUYECKUX SIBIIEHHIA,
MIPOUCXOISAIINX B IPUPOJIE, OBITY U HA
MIPOU3BOJCTBE.

OnpeneneHre BO3MOXKHOCTEH TPOTEKaHUS
XUMHUYECKHUX MPEBPAIICHUN B pa3TMYHBIX
YCJIOBUSX.

Co0uroieHre TpaBril SKOJIOTHYECKU
rPaMOTHOTIO MOBEAEHHUS B OKPYKarOLLIEH
cperne.

OrneHKa BIUSHUAS XUMHUYECKOTO 3arpsi3HEHUS
OKpYKaloIlle Cpe/ibl Ha OpraHu3M YeJIoBeKa
1 JIpyTH€ )KUBBIC OPTaHU3MBl.

[ToaroroBka pacTBOpPOB 3aJaHHOM
KOHIICHTpAIMU B OBITY ¥ Ha TIPOU3BOJICTBE.

Tema 1.4. Bona.
PacTtBOpHI.
DIEeKTPOTUTHIECKAS
JUCCOIUAIUS

Teopust PAEKTPOIUTAUYECKON JUCCOUALINH.
3JICKTPOJUTHI HE AJIEKTPOIUTHI. YnCThIE BelecTBa
JIACTIEPCHBIE CHCTEMBI. .

Juccomuanus KUCIoT, CoJIe, Ienouei

I'mpponus conen

JI. P. Ne 1 Peaknust ntoHHOro oOMeHa

JLP. Ne 2 MHcnbelTanue pacTBOPOB HHIUKATOPOM.
I'maponus cosent.

IIp. P. Ne 3. Pemenue 3ama4 Ha HaxOKICHUE MacCOBOU
JI0JIU BEILECTBA.

IIp. P. Ne 4. CocraBnenue ypaBHEHMI peakuii B
MOJIEKYJISIPHOM 1 HOHHOM (opMe.

YMeHue 1aBaTh ONpPEACIICHUE U OIIEPUPOBATH
CJIEAYIOIUMHA XUMUYECKUMU OHATUSMU:
PacTBOPBI, JIEKTPOIUT U HEDIIEK-TPOJINT,
ANEKTPOJIUTUYECKAS TUCCOLUALINS,
OKHCIIUTENb U BOCCTAHOBUTEIIb, OKACICHUE U
BOCCTaHOBJIEHHE, TEIUIOBOM 3 HEKT peak-
IIUU, CKOPOCTb XMMHUECKOIN peaklinu,
KaTajin3, XMMUYECKOe PaBHOBECHUE,
®opMyIHPOBKAa OCHOBHBIX MOJIOKEHUN
TEOPHH JIEKTPOIUTHUECKON TUCCOMALUU U
XapaKTepUCTHKA B CBETE 3TOM Teopuun
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
COCTUHEHUN.

Hcnons3oBanue B yueOHOH U

PO eCCHOHATBHON JeATENHHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
OTpaxxeHne XUMHUYECKUX IPOLECCOB C
MOMOIIIbIO YPABHEHUI XUMUUECKUX PEaAKIINil
IIpoBeneHne caMmoCTOATENBHOTO MTOUCKA
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XUMUYECKON HH(MOpPMAITUH C
MCIIOJIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB
(HaAyYHO-TIONYJISIPHBIX U3AHUH,
KOMITBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
WNutepnera). Micnons3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH 1711 00pabOTKU
U TIepeIaun XMMUIECKON HH(POPMAIIIH U €€
MPEJICTABJICHHS B Pa3IUYHBIX (hopmax
YcTaHoBKa 3aBUCUMOCTH MEXITY
Ka4yeCTBEHHOMN 1 KOJIMYECTBEHHOMN
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
MIPOIIECCOB.

OObsicHEHHE XUMHYECKUX SIBJICHUH,
MIPOUCXOISAIINX B TIPUPOJIE, OBITY M Ha
IIPOM3BO/ICTBE.

OrnpezesieHne BO3MOKHOCTEH MTPOTEKaHUs
XUMUYECKUX TPEBPAIICHUHA B Pa3IMYHBIX
YCIIOBHSIX.

CobutoieHne mpaBuil 3KOJIOTHIECKH
TPaMOTHOTO TTOBEJICHUS B OKPYKaroIIei
cpene.

OrieHka BIUSHUS XUMUYECKOTO 3arpsi3HEeHUS
OKpYXKAaroIIel Cpelibl Ha OpraHN3M YeTOBeKa
U JIpyTUE )KUBBIC OPTaHU3MEI.

Co0uroieHre mpaBui 0€30MacHOro
oOpalieHus ¢ TOPIOYNMHU U TOKCHYHBIMA
BEIIIECTBAMH, JTAOOPATOPHBIM
obopynoBanuem. [loaroroBka pacTBOpoB
3aJJaHHOM KOHIIEHTPAIMU B OBITY U Ha IPO-
W3BOJICTBE.

Kputnueckas orieHka 10CTOBEPHOCTH
XUMHYECKON HH(POPMAIINH, TOCTYHAIOIICH 13
pa3HbIX UCTOYHUKOB

Tema 1.5.

Oxcuapl. OCHOBaHHUS, UX CBOWMCTBA.

Hcnonp3oBanue B yueOHOM U
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Knaccudukanmst

HEOPTaHUYECKUX
COCIMHEHUN U UX
CBOMCTBaA

KucaoTel, conu nx cBOiCTBA.

B3anMocBs3b HEOpPraHUYECKUX BEIECTB.

JI. P. Ne3 CBoiicTBa OKCHIOB U THAPOKCHUIOB METAILIIOB.
JI. P. Ne4 Tlomyuenue amM(pOTEpHBIX THIPOKCHUAOB M
JTIOKa3aTeNIbCTBO UX aM(pOTEPHOCTH.

IIp. P. Ne 5 CocraBnenue ypaBHEHUI peakuuil K
LIETIOYKE CXEM MPEIJIOKEHHBIX MPEeBpaIeHUH.

PO eCCHOHATBHON JeATETHHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
YcTaHoBKa 3aBUCUMOCTH MEXIY
Ka4yeCTBEHHON M KOJIMYECTBEHHOM
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
MIPOIECCOB.

Pemenue pacdeTHbBIX 337249 110 XMMHUYECKUM
dbopmyaaM U ypaBHCHUSAM

OO0OBsiICHEHHE XUMHYECKHUX SBJICHHMH,
MIPOUCXOMASAIINX B MPUPOJIE, OBITY U HA
MIPOM3BO/ICTBE.

OnpeneneHre BO3MOXKHOCTEH TPOTEKAHUS
XUMUYECKUX TIPEBPAIICHUHA B Pa3IMYHBIX
YCIOBUSIX.

Co0uroieHre TPaBUIT SKOJIOTHUECKH
IPaMOTHOTO TTOBEJICHUS B OKPY KaroIIei
cpene.

OrneHKa BIUSHUAS XUMHUYECKOTO 3arpsi3HEHUS
OKpYKalolllei cpe/ibl Ha OpraHu3M YeJIoBeKa
U JIPYTHE KUBBIC OPTAHU3MBI.

Co0roieHre mpaBui 0€30MacHOro
oOpalleHus ¢ TOPIOYUMHU U TOKCUYHBIMHU
BEIIIECTBAMH, JJTAOOPATOPHBIM
obopynoBanueM. [loaroToBka pacTBOpoB
3aJJaHHOM KOHIIEHTpAllMU B OBITY U Ha Mpo-
HU3BOJICTBE.

Kputnueckas orieHka 10CTOBEPHOCTH
XUMHYECKON HH(POPMAIINH, TOCTYHAIOIICH 13
Pa3HBIX HICTOYHUKOB

Tema 1.6. Xumnueckue
peakuuu

Tuner xummueckux peakuuid. OBP. Ckopocts u
00paTUMOCTh XUMHUECKUX PEAKIIUH.

OO0BsicCHEeHHE CYIITHOCTH XUMUYECKUX
nporeccoB. Knaccudukanus XuMHIECKUX
peaKHI/Iﬁ I10 PA3JIMYHBIM IMPpHU3HAKaM: YHUCITY U
COCTaBY MPOJYKTOB M PEAreHTOB, TEIIJIOBOMY
s dexTy, HanpaBiIeHuo, Gaze, HATHIHIO
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JI. P. Ne5 KavecTBeHHBIE peakiui Ha XJIOpUA cylbdaT u
KapOOHAT-NOHBI.

IIp. P. Ne 6 CocraBnenue OBP ¢ yuactuem mMenu,
AJIFOMUHUS, Kele3a.

KaTajan3aTopa, U3MEHEHHIO CTereHel
OKHCJICHHS JJIEMEHTOB, 00pa3yIONINX
BemecTBa. Mcnonap30Banue B y4eOHOM U
PO ECCHOHAIBHON ICATEIIBHOCTH
XUMHUYECKHX TEPMUHOB U CUMBOJIHKHU.
OTpaxkeHre XUMHUYECKUX MPOIIECCOB C
MOMOIUIbIO YPaBHEHUI XUMUYECKUX PEaKIIUi
YcTaHOBKA MPU3HAKOB OOIIEr0 U pa3InIHOrO
B TUIIOJIOTUU PEAKIM /I HEOPraHUUECKON
1 oprannyeckoir xumun. Kinaccudukarus
BEIIECTB U MPOLIECCOB C TOUKH 3PEHUS
OKHUCTIeHUs-BoccTaHoBIeHus. CocTaBiieHne
YpaBHEHU peakIyii ¢ MOMOIIbI0 METOIa
3JICKTPOHHOI0 OajaHca.

OO0bsicHEHHE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKON PEaKIIUU U TTOJIOKEHUS
XUMHUYECKOTO PaBHOBECHS OT Pa3IMUHBIX
(dakTOpOB

[IpoBeneHne caMOCTOATETBLHOTO TOMCKA
XUMHUYECKON MHPOpPMAIUH C
HCIIOJIb30BAaHUEM PA3JINYHBIX UCTOYHUKOB
(HAyYHO-TIOMYJISIPHBIX U3JJaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wnrepuera). Ucnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTUH 1711 00pabOTKU
U TIepeIaun XUMUYECKO HHPOPMAIUH U €€
MIPEACTABJICHHS B PA3INYHBIX (hopMax
YcraHoBKa 3aBUCUMOCTH MEXKIY
Ka4eCTBEHHOUW M KOJIMYECTBEHHOMN
CTOPOHAMH XUMHYECKHX O0OHEKTOB U
MIPOIIECCOB.

Pemenue pacueTHbIX 33724 10 XUMUYECKUM
dbopmynam U ypaBHEHUSIM

OObsICHEHHE XUMHYECKUX SIBJICHUN,
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MPOUCXOSAIINX B IPUPOJE, OBITY U Ha
IIPOU3BO/ICTBE.

OrnpenesieHne BO3MOKHOCTEN TPOTEKaHUS
XUMUYECKUX IIPEBPALLECHUN B Pa3JIMYHBIX
YCIIOBHSIX.

Cobmroenue npaBil 3KOJIOTHYECKH
IPaMOTHOTI'O ITOBEJCHUS B OKPYKaroLIei
cpene.

OueHKa BIUSHUSA XUMUYECKOTO 3arpsi3HEHUS
OKPY’KaIOIlle cpeibl HA OPraHU3M 4eJIOBEKa
U JPYTHE )KUBbIE OPTaHU3MBI.

KpuTtnueckas onieHka 10CTOBEPHOCTH
XUMHUYECKON HHPOpPMAIINH, TOCTYHAIOIICH 13
Pa3HbBIX NCTOYHUKOB

Tema 1.7. MeTtasuibl u
HEMETaJLIbI

[Tonoxxkenue ME B 1 cucreme, CTpOEHHUE aTOMOB
¢u3nvecKre U X1UM. CBOWCTBA.

Xapaktepuctuka ME riaBHbIX ¥ TOOOYHBIX MOATPYIII.
JI. P. Ne6 O6mue cBoiictBa ME.

[Ip. P. Ne 7 Xum cBoiictBa ME u ux coequHeHUN.

JI. P. Ne7 XuM cBOMCTBA %kene3a U €ro COeTMHEHU .
XapakTepucTuka »3JeMEHTOB 7, 6, Tpynn TIJaBHBIX
MOATPYIITT

XapakTepucTuKa MEMEHTOB 5 u 4 rp., ['11. noarpynmsl
[Ip. P. Ne 8 xum CcBOMCTBA HEMETAIIOB U UX COCTUHEHUS
JI. P. Ne8 ITonmy4yenue u cobupanue razoB

JI. P. No9 uzydeHue CBOMCTB CoJjieil aMMOHHUS.

JI. P. NelO pemr sKkcnepUMEHTANbHBIX 337a4 IO TEMe
HEMETaJUTHI.

IIp. P. Ne 9 KontponbHas pabota 1o obuieit u
HEOPraHWYECKON XUMUU

XapakTepucTHKa cOCTaBa, CTPOCHHUS,
CBOWCTB, TTOJTyYCHHS U IPUMCHCHUS
BakHeHmX MeTayuioB (1A u II A rpymm,
AIIFOMMHUS, JKeJIe3a, a B €CTECTBCHHO-
HayYHOM Mpodujie U HEKOTOPBIX d-
AJIEMEHTOB) U UX COCIMHEHUM.
XapakTepucTHKa COCTaBa, CTPOCHHS,
CBOMCTB, MTOJIYYEHUS U IPUMEHEHUS
BakHenmux HemeTawoB (VIIT A, VI, VA
TpYII, a Takke azoTta u ¢ocdopa, yriaepoaa
1 KPEMHHSI, BOJIOPOJIa) M KX COCTMHCHHM.
Hcnonp3oBanue B yueOHON U

PO ECCHOHAIBHON IEATEIHHOCTH
XUMHUYECKHX TEPMUHOB U CHMBOJIHKH.
OTpakeHre XMMUYECKUX MPOIIECCOB C
MMOMOIIBI0 YPABHEHUN XUMUYECKUX PEaKIINil
BrinosnHeHne XMMHUYECKOTO AKCIIEPUMEHTA B
MTOJTHOM COOTBETCTBUU C TIPaBUIAMHU
0€30ITaCHOCTH.

Hab6nronenue, dpukcamus u onvcanme

12

16




PE3yJIbTaTOB MPOBEAECHHOIO KCIIEPUMEHTA
[IpoBeneHne caMOCTOATETHLHOTO TOUCKA
XUMUYECKON nH(MOpMAIUH C
WCIIOJIb30BAHUEM PA3IMYHBIX UCTOUHUKOB
(HaAyYHO-TIONYJISIPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNutepnera). Micnons3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH 1711 00pabOTKU
U TIepeIaun XMMUIECKON HH(POPMAIIIH U €€
MIPECTABJICHUS B PA3IMYHBIX (hopMax
VYcTraHoBKa 3aBUCUMOCTU MEXKTY
Ka4yeCTBEHHOMN 1 KOJIMYECTBEHHOMN
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
MIPOIIECCOB.

Pemienue pacyeTHbIX 3a/1a4 10 XMMHUYECKUM
dhopMyam U ypaBHCHUSIM

OO0BsicHEeHHE XUMUYECKUX SIBJICHUH,
MIPOUCXOMASAIINX B PUPOJIE, OBITY U HA
MIPOU3BOJICTBE.

OrnpezenieHre BO3MOKHOCTEN MTPOTEKaHUs
XUMUYECKUX MPEBPALLIEHUN B pa3IMUHbIX
YCIIOBHSIX.

CobutoieHne mpaBuil 3KOJIOTHIECKH
TPaMOTHOTO TTOBEJICHUS B OKPYKaroIIei
cpene.

OrneHKa BIUSHAS XUMHUYECKOTO 3arps3HEHUS
OKPY’KaIOIIEeH Cpeibl Ha OPTaHU3M YeJIOBEKa
U JIPyTHE )KUBBIE OPTaHU3MBI.

Kputnueckas orieHka 10CTOBEPHOCTH
XUMHYECKON MH(POpMAINH, TOCTYIAIOIIeH 13
Pa3HBIX HICTOYHUKOB

Pazoen 2.
Opzanuueckas xumus

40

Tema 2.1. OcHOBHEBIE

OcHOBHbIE TOHSTHUSI oOpraHudyeckod xumuu. Teopus

YMeHue 1aBatTh ONpeesIeHUe U ONIEpUPOBATh
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MIOHATHS OPTaHUYECKON
XUMHUU U TEOpUS
CTpOCHUS
OpraHUYECKUX
COCTUHEHUN

CTPOCHMS OPTaHUYECKUX COCITUHEHUN.
Bo0O3HUKHOBEHME TEOPUU CTPOCHUS OPTAHUYECKUX
BELIECTB. Teopus CTPOCHHS OPraHNYECKUX BELIECTB A.
M. bytneposa.

CIEAYIOIUMHA XUMHYECKUMHU TTOHSATUSIMU
YTJICPOJIHBIN CKeJeT, () yHKIIMOHAIbHAS
rpyIIa, H30Mepus, TOMOJIOTHS
dopMyIUPOBKAa OCHOBHBIX MOJ0KEHUN
TEOPHH XUMHYECKOTO CTPOCHUS
OpPraHUYECKUX COCTUHEHUM U
XapaKTEePUCTUKA B CBETE 3TOH TEOpUHU
CBOMCTB OCHOBHBIX KJIACCOB OPTraHUYECKUX
coenuHeHUH Vcnonb30BaHue B yueOHOU U
poheCCHOHANBHOMN ACATEILHOCTH
XUMUYECKUX TEPMHUHOB M CHMBOJIUKH.
BrimonHeHNE XMMUYECKOTO SKCIIEPUMEHTA B
MTOJITHOM COOTBETCTBUU C TIPaBUIAMHU
0e301IacHOCTH.

HabGnronenue, ¢pukcamus 1 OucaHue
Pe3yJbTaTOB IIPOBEACHHOTO SKCIIEPUMEHTA
[IpoBeneHNE CaMOCTOSATEILHOTO TTOMCKA
XUMHUYECKON MHPOPMAITUH C
HCIIOJIb30BAHUEM PAa3JIMUHbIX UICTOYHUKOB
(HAyYHO-TIOMYJISIPHBIX U3JJaHUH,
KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Wnrepuera). Ucnonb3oBanue
KOMITBFOTEPHBIX TEXHOJIOTUI SISl 00paboTKH
U TIepeIaun XUMUYECKON HHPOPMAIIIH U €€
MIPEJICTaBICHUS B Pa3IMYHbIX (hopmax
YcTaHOBKA 3aBUCUMOCTH MEXIY
Ka4eCTBEHHOH M KOJINYECTBEHHOH
CTOPOHAMHU XUMHUYECKUX O0BEKTOB H
MIPOIIECCOB.

Pemienue pacyeTHBIX 3a71a4 IO XMUMHUYECKUM
dbopmynamM U ypaBHECHUSIM

OOBbsICHEHNE XUMUYECKHX SBICHUM,
MIPOUCXOAAIINX B PUPOJIE, OBITY U HA
MIPOU3BO/ICTBE.
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OnpeneneHre BO3MOKHOCTEN TPOTEKAHUS
XUMUYECKUX IIPEBPALLECHUN B Pa3JIMYHBIX
YCIIOBUSIX.

CobuttoieHre MpaBUIl SKOJIOTHICCKU
IpPaMOTHOT'O TIOBEJICHUS B OKpYKarollen
cpene.

OrueHka BIUSHUS XUMUYECKOTO 3arpsi3HEeHUs
OKPY’KaIOIIIeH Cpeibl Ha OPTraHu3M YeJIOBEKa
U IpyTHUE KUBBIE OPTaHU3MBbI.

CoburoieHre mpaBui 0€30MacHOro
oOpallieHus: C TOPIOYUMHU U TOKCUYHBIMU
BeIeCTBaMH, J1a00paTOPHBIM
obopynoBanueM. [loaroroska pacTBopoB
3a/IaHHON KOHIIGHTPAIMU B OBITY U Ha TPO-
U3BO/ICTBE.

Kputnueckas orieHka 10CTOBEPHOCTH
XUMHUYECKON HHPOpPMAIINH, TOCTYHAIOIICH 13
Pa3HbBIX NCTOYHUKOB

Tema 2.2.
YrneBoaopoabl U uxX
MPUPOTHBIC UCTOYHUKH

ATKaHBI. Crpoenue
TOMOJIOTUYECKUH PS/I.
CaoiicTBa asikaHoB. [{uKki0oanKaHbI.

I[Ip. P. Ne 10 CocraBieHue CTPyKTYpHBIX (opmyi
AJIKaHOB.

AJIKEeHBI, CTPOCHHE CBOWCTBA.

JI. P. Nel1 Tlony4yenue u cBoiicTBa DTHIICHA.

Monekyn.  Homenknarypa,

JueHoBsle  yriaeBojopoisl. CTpoeHue,  CBOICTBa.
Kayuyxkun.

Anxunsl. CTpoeHHE CBOMCTBA.

IIp. P. Ne 11HomeHkiarypa  HENpeIeNbHBIX
YIJ1€BOAOPOIOB.

Apensl. benzon. CtpoeHue cBoiicTBa.

JI. P. Nel12 M3yuenue cBoiictBa bensomna.

[IpupoaHble HCTOUHUKH yTI€BOAOPOAOB. [IprpoanbIit
ra3. Hedb.

XapakTepucThKa coCcTaBa, CTPOCHHUS,
CBOMCTB, MTOJIYYEHUS U IPUMEHEHUS
BOKHEHIINX KJIACCOB YIJIEBOJOPOI0B
(ayikaHOB, IUKJIOAJIKA- HOB, aJIKEHOB,
AJKWHOB, apPEHOB) M UX HAaUOOJIee 3HAUNMBIX
B HAPOJHOXO3AMCTBEHHOM ILIAHE
npeacTaBuTenei Mcnonp3oBaHue B yueOHOM
1 Ipo(eCCUOHATIBHON JeSITENbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
HaszBanue n3y4yeHHBIX BEIIECTB 10
TPUBHUAJIBHOW UJIM MEKIYHAPOIHOM
HOMEHKJIAType U OTPAKEHUE COCTaBA ATUX
CO€IUHEHHUH C IIOMOIIBI0 XMMHYISCKUX
dbopmy.

OTpakeHre XMMUYECKUX MPOIIECCOB C
MMOMOIIBI0 YPAaBHEHUN XUMUYECKUX PEaKIIHil

11
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[TpoBeneHne caMOCTOATEIHLHOTO MOMCKA
XUMHYECKON HHpOpMAIIH C
HCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOUHHUKOB
(HAyYHO-TIOMYJISIPHBIX U3JJAaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNurepuera). Mcnons3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH 17151 00paboTKU
U TIepeiaun XUMHYECKON HH(pOopMaIiK U ee
MPEJICTaBICHUS B Pa3IM4HbIX (hopmax
YcTaHOBKA 3aBUCUMOCTH MEXKIY
KaueCTBEHHON U KOJIMYECTBEHHON
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
MIPOLIECCOB.

OOBsicCHEHHE XUMHYECKHUX SBIECHHM,
IIPOUCXOSAIINX B IPUPOJE, OBITY U Ha
MIPOU3BOJCTBE.

OnpeneneHre BO3MOKHOCTEH TPOTEKaHUS
XUMHUUYECKHUX ITPEBPALLECHUI B PA3JIMUYHBIX
YCIOBUSIX.

Co0roieHre TpaBuil SKOJIOTHUSCKH
IPaMOTHOTIO ITOBEJICHUS B OKPYKaroLIEN
cpene.

OHGHKa BIINAHUA XUMHUYCCKOI'O 3an$[3H€HI/I$I
OKPYJKAlOIIEH Cpeibl Ha OpTaHU3M YEIIOBEKA
U APYTU€ )KUBBIE OPraHU3MBEL.

Kputnueckas orieHka 10CTOBEPHOCTH
XUMHYECKON HH(POPMAIINH, TOCTYHAIOIICH 13
paBHI)IX NCTOYHHUKOB

Tema 2.3.
Kucnoponcoaep:xamne
OpraHUYeCKHe
COEIUHEHUS

XapakTepucTHKa COCTaBa, CTPOCHMS,
CBOWCTB, ITOJIyYEHHS U IPUMEHEHUS

BOKHEHIINX KIJIACCOB YIJIEBOJOPOIOB
BAKHENIIMX NIPEACTABUTEIIEN IPYTUX
KJIACCOB OPTaHWYECKHUX COECTMHEHMI:
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METaHOJIa U ATAHOJIA, CJIOKHBIX 3(PHUPOB,
JKHPOB, MbLI, aJIbJICTUA0B ((popMasIbaeTuI0B
W aleTanabAernu/ia), KeTOHOB (alleToHa),
KapOOHOBBIX KHCIIOT (YKCYCHOM KHCIIOTBI,
JUISL €CTECTBEHHO-HAYYHOTO TTPOQ IS
MpeJcTaBUTECH IPYTrUX KJIACCOB KHUCIIOT),
MOHOCaXapHuJ0B (TJIFOKO3BI), IUCAXapUI0B
(caxapo3bl), moKrcaxapuaoB (Kpaxmasna u
1IEJUTIOJIO3bI), aHUJIMHA, AMHUHOKHUCIIOT,
OCIIKOB, HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH, Kay4yKOB, TJIACTMacC
Hcnons3oBanue B yueOHOH U

PO eCCHOHAIBHON JeATEITHHOCTH
XUMHYECKUX TEPMUHOB U CHUMBOJIUKH.
Ha3BaHue n3y4eHHBIX BEIIECTB 10
TPUBHAIBLHON UM MEXKTYHAPOTHON
HOMEHKJIATypE U OTPAKECHHUE COCTaBa ATUX
COCIMHEHUI C IIOMOIILI0 XUMUYCCKUX
dbopmyL.

OTpakeHne XUMHUYECKUX MTPOLIECCOB C
MOMOIIbIO YPABHEHUI XUMUUECKUX PEAKIINI
YcTaHoBKa 3aBUCUMOCTH MEXKIY
Ka4eCTBEHHOM U KOJTUYECTBEHHOM
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
MPOIECCOB.

OOBsICHEHHE XUMHYECKHUX SBJICHHM,
MIPOUCXOASAIINX B MPUPOJIE, OBITY U HA
MIPOU3BOJICTBE.

Ornpenenienre BO3MOKHOCTEH MTPOTEKAHUS
XUMUYECKUX MPEBPALLIEHUN B pa3IMUHbIX
YCIIOBHSIX.

Co0uroieHre TpaBril SKOJIOTHYESCKH
TPaMOTHOTO TTOBEJICHUS B OKPY KarOIIEeH
cpezne.
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OreHKa BIUSHHSI XUMHYECKOTO 3arpsi3HEHUS
OKpY’KaIOIIeH Cpebl Ha OPraHnu3M YeJI0BEKa
U JIPYTHE )KUBbIC OPTaHU3MBI.

[ToaroToBka pacTBOPOB 3aJaHHOM
KOHIICHTPAIIMHU B OBITY U Ha TPOU3BOJICTBE.
Kputnueckast orieHKa JOCTOBEPHOCTH
XUMHYECKON HH(DOpMAIUK, TOCTYMAIOICH 13
pa3HbIX UCTOYHUKOB

Hpaxmuuecxue 3aAHAmMUA

1HomMeHknaTypa 1 U30MepHsi CIIUPTOB 1
2 HOMEHKJIaTypa ajlbJEeTUI0B U KETOHOB 1
3 HOMEHKJIaTypa ¥ XUMHYECKHE CBOMCTBA KapOOHOBBIX 1
KHUCJIOT

Jlabopamopnaa paboma 6
1 u3yueHue CBOWCTB OJJHOATOMHBIX MHOTOATOMHBIX 1
CIIHPTOB

2 N3yuenue cBOMCTB (eHOJIOB 1
3 M3ydeHue CBOWCTB alibJIETHI0B 1
4 XMMHYeCKHe CBOMCTBA MpeeIbHBIX U HEMPEICIbHBIX

KapOOHOBBIX KHCIIOT 1
5 W3yuyeHue cBOMCTB MbLIA 1
6 XuMHYeCcKre CBONCTBA YTIIEBOIOB 1
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Tema 2.4.
A3oTcoaepikarme
OpraHUYECKHE
COCIMHEHHUSI.
[Tonumepsl

Awmunsbl. [Torstue 06 amuaax. AnudaTudecKkue aMyHBI,
WX K1accu(UKamys ¥ HOMCHKIATypa. AHWINH KaK
opranudeckoe ocHoBanue. [lonyuenne aHniaMHa U3
HUTpOoOeH301a. [[puMeHeHne aHUIMHA Ha OCHOBE
CBOWCTB.

AMMHOKHUCIOTBI. AMUHOKHC/IOTHI KaK aM()OTEPHBIC

T YHKIIMOHATILHBIE OPTraHUYECKUE COCTUHCHHMS.
XUMHUYECKHE CBOMCTBA AMUHOKHCIIOT: B3aUMOJEHCTBUE
C IIEJI0YaMH, KUCIIOTaMH U JPYT C IPYroM (peakiius
MOJIUKOH IeHCaIuK). [lenTrHast CBA3b U MOJUIICITH/IBL.
[IpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. [lepBuunasi, BTopuyHasi, TPETUUHAS CTPYKTYPhI
0eKoB. XMMUYECKHE CBOKCTBA OCIIKOB: TOPECHHE,
JeHATypalus, THAPOIN3, IIBETHHIE PEAKIUH.
buonornueckue GyHKIIUN OSITKOB.

[Tonumepsl. benku u nonucaxapuasl Kak OMOTOIUMEPHI.

IInactmaccel. [lonyyeHne moauMepoB peakien
MTOJIMMEPHU3ALMHU U TIOJIMKOHICHCALIAH.
TepMonacTUYHbBIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.
IIpeacraBurenu miacrmacc.

Bonokna, ux knaccudukanus. [Tonydenne BOIOKOH.
OTtnenpHBIE MPEICTaBUTENN XUMUYECKUX BOJIOKOH.

Hcnonb3oBanue B yueOHOU 1

PO ECCHOHAIBHON IEATEIIHHOCTH
XUMHUYECKUX TEPMHUHOB M CHMBOJIMKH.
Ha3Banue n3y4eHHBIX BEIIECTB 110
TPUBHUAIBLHON WJIM MEXKIYHAPOIHON
HOMEHKJIaType U OTPAKEHHUE COCTaBa ITUX
COCIMHCHUH C TIOMOIIBI0 XUMHUYECKHUX
dbopmy.

OTpakeHHE XUMHYECKUX MPOIIECCOB C
MOMOIIBIO YPABHEHUM XMMUYECKUX PEAKIIUM
Hcrnonp30BaHre KOMIIBIOTEPHBIX TEXHOJIOTHIA
JUTsE 00OpaOOTKH U TIEpeIaul XUMHUIECKON
WH(pOpMaIUY 1 ee PEICTaBICHUS B pa3-
JUYHBIX (hopmax

YcTaHoBKa 3aBUCHMOCTH MEXKITY
Ka4yeCTBEHHOMN M KOJIMYECTBEHHOMN
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
MIPOIIECCOB.

Pemenue pacdeTHBIX 337249 110 XUMUYECKUM
dbopmynaM U ypaBHEHUSIM

OOBbsICHEHNE XUMHUYCCKHX SBICHUM,
MIPOUCXOIAIINX B TIPUPOJIE, OBITY M HA
MIPOU3BOJICTBE.

Co0roieHre mpaBuil SKOJIOTHUYECKU
IPaMOTHOTO MTOBEJEHUS B OKpY Karolei
cpene.

OrieHKa BAUSHUS XUMHUYECKOTO 3arpsI3HEHUS
OKpY’KaloIlle cpeibl Ha OPraHu3M YellOBeKa
U JIpyTUE )KUBBIE OPTaHU3MEI.

Kputnueckas orieHka 10CTOBEPHOCTH
XUMHYECKON MH(POPMAINH, TOCTYMAIOIEH 13
pasme NCTOYHHUKOB
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Jlabopamopnas padoma
1 AMUHOKHUCIOTHI 1 OEJIKA U UX CBOMCTBA

Pacro3HaBaHue 1acTMacc ¥ BOJIOKOH.
OnpezencHre BO3MOXHOCTEH IPOTEKAHUS
XMUMHYECKHUX MPEBPAICHUN B PA3TUUHBIX
ycnoBusix. CoOMroIeHrEe TTPABIIT
0e30MmacHOro 00paIeHus ¢ TOPIOYUMHU U TOK-
CHYHBIMHU BEIIECTBAMH, JIAOOPATOPHBIM
obopymoBanueM. [1oAroToBKa pacTBOPOB
3aJJaHHOM KOHIICHTPAIIMHU B OBITY U Ha IPO-
U3BOJICTBE BhINOIHEHHE XUMHUYECKOTO
HKCIEPUMEHTA B MIOJITHOM COOTBETCTBHUH C
npaBuiiaMu 0€30MaCHOCTH.

HaGnronenue, ¢pukcarus 1 OMMCaHKUE
PE3yJIbTATOB MPOBEICHHOTO YKCIIEPUMEHTA
[TpoBeneHne caMOCTOSTEIBHOIO MIOMCKA
XUMHUYECKOH HH(POPMAITUH C
UCIIOJIb30BAHUEM Pa3IMYHBIX HCTOYHUKOB
(HAyIHO-TIONYJISIPHBIX U3IaHHIA,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTtepHera).
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Coneprxanne y4eOHOU TUCITUTITUHBI

JIaboparopHast pabota 1
PacrioznaBanue opraHn4ecKuX BELIECTB C IOMOIIBIO 1
XUMHUYECKUX PEaKIUi 2
[IpakTuueckue 3aHATHS
1 T'enernyeckas CBsi3b OPraHUYECKUX BEIIECTB 1
2 I'eneTnueckas CBA3b HEOPTaHUYECKUX U 1
Tema 2.5 O6oGmenue | CPTAHHIECKUX BELIECTR
sHAHMi 10 HpOBeI[eHI/IS CaMOCTOSITENILHOTO TIOMCKA 7
. XUMHUYECKON HHPOPMAITUH C 2
OpPraHMYECKON XUMUU
MCIOJIb30BAaHUEM PA3IMYHBIX HCTOUHHUKOB 3
(HayYIHO-TIOYJIIPHBIX U3aHHM, 2
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNurtepnera). Micnons3oBanue
KonTponbHas pabota mo o01ieii, HeOpraHuueckoil u KOMITBIOTEPHBIX TEXHOJOTUH A7 00pabOTKU
OpPraHUYECKON XUMUHU U TIepeiaun XUMHIECKON HH(pOpMAaIiK U e
MPEJICTaBICHUS B Pa3IMYHbIX (hopmax
1
JuddepeHurpoBaHHbIi 3a4eT 1
Bcero aynntopHbIx 78

J1sl XapaKTepUCTUKN YPOBHSI OCBOEHHs y4eOHOr0 MaTepuaa UCIONIb3YITCS CIeNYIOIUe 0003HaYeHNUS:
1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHee U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)
3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITETILHOE BBIIIOJIHEHHE EATEIbHOCTH, pellieHHe TPOOIEeMHBIX 3a71a4)
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3. YCJIIOBUS PEAJIN3ALIAN YUYEBHOM JUCHUIIJINHBI
3.1. Tpe6oBaHusi K MHHUMAJIbHOMY MAaTEePHAIbHO-TEXHHYECKOMY
o0ecrne4eHnIo

Peanuzanus nporpammbl JUCHUIUIMHBI TpeOyeT Haau4us y4eOHOro kaOuHeTa
Xumu, 1adopaTopu XUMHUH
OOopynoBanue ydeOHOro KaOWHETa CIIEITMAJIU3UPOBAHHON y4eOHOI
Me0esbl0 UM CpeJIcTBAMH OOydYeHUsI, JOCTATOYHBIMU JJIS BBHIIOJTHEHUS
TpeOOBaHUN K YPOBHIO ITIOATOTOBKYU 00YyUAIOIITHXCS
O6opynoBanue JabopaTopun U pabodnx MecT JabopaTopuu:
MHOTO(PYHKITHOHAJILHBIN KOMILJIEKC ITperoaBaTels,;
- HaTypaJbHbIE 00BEeKThI, MOJIEJIH, IIPHUOOPHI M HAOOPHI AJI IOCTAHOBKU
JTIEMOHCTPAIITMOHHOTO ¥ YYeHUYECKOT0 dKCIIEPUMEHTA;
IevaTHbIEe U 9KPAHHO-3BYKOBbBIE CpeJICcTBa 00yUeHNsT,;
- CpeIcTBa HOBBIX MH(MOPMAITMOHHBIX TEXHOJIOTHH;
PEaKTUBHI;
- IIepeYHU OCHOBHOM! U JOIIOJIHUTEJILHOM yU4eOHOM JTUTEepaTyPHI;
- BcIoMoTraTeJIbHOe 000pyI0BaHUE U HHCTPYKITUH;
OMOIMOTeUHBIN POH/T.

Texuudyeckue cpeacTBa OOydeHHs: . MYJIbTUMEIHIHOE 000pyd0oBaHUeE,
IIOCPEICTBOM KOTOPOTO YYACTHUKHM 00pa3oBaTeJbHOTO IIpoilecca MOTYT
IIPOCMATPUBATh BU3yaJbHYI0 HHQOPMAIMIO II0 XWMHH, CO30AaBaTh
Ipe3eHTalluu, BUJeoMaTepruaIbl 1 T. II.

3.2. HudopmanuonHoe odecnedeHme

Nudopmarmonnoe obecrieueHue oOyueHust COJIEP)KUT  TEPEUYCHb
PEKOMEHJyeMbIX Yy4eOHBIX u3NaHul, VHTEepHET-pecypcoB, TOMOJHUTEIHLHOM
JUTEPATYPHL.

LISl CTY/ICHTOB
I'adpueasin O.C., OcrpoymoB WU.I'. Xumus: yaeOHUK JUIsI CTYAEHTOB NPO(ecCHOHANTBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBanBaroux npodeccuu u crneuuaibHocta CI10. — M., 2017

I'a6puensin O.C., OcrpoymoB WU.I'. Xumust 11t npodeccuii U CriennaaibHOCTEH €CTECTBEHHO-
HAy4YHOTO NMPOQUIIs: YUeOHUK AJIs CTYJAEHTOB MpodeccHnoHabHBIX 00pa30BaTebHBIX OpraHU3aIlHii,
ocauBarmux npodeccuu u cnenuaibHocta CI10. — M., 2017

I'a6puensin O.C. u ap. Xumus. [Ipaktukym: yae0. mocoOue 1ist CTyAeHTOB PO(eCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBauBaromuXx npodeccuu u cnenuanbHoctu CI10. -M., 2017
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I'adpuensin O.C.u ap. Xumust: nocodbue ais noarotoBku k EI'D: yueb. mocobue 1i1st cTyICHTOB
npodeccuoHanbHBIX 00pa30BaTEeIbHBIX OPraHU3alNi, OCBAUBAIOIINX MPOPECCHH U CTIEIHaTbHOCTH
CIIO. -M,, 2017
I'a6puensin O.C., JIbicoBa I'.I'. Xumust. TecTol, 3a1aun 1 ynpakHeHHs: yue0. mocooue s
CTYACHTOB MPO(eCCHOHAIBHBIX 00pa30BaTENbHBIX OPTaHU3AIHA, 0CBANBAIOIIMX Npodeccuu u
cnemuanpHocTu CIIO. — M., 2017
Epoxun F0.M., KoBanesa N.b. Xumus 1u1st mpoeccuii u crienuaibHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAY4YHOI0 Mpoduieii: yaeOHUK JIJIs CTYACHTOB MpodecCHOHAIbHBIX 00pa30BaTEIbHBIX
opranm3anuii, ocsauBaronmx npodeccuu u cnenuaabHoctu CI10.— M., 2017

Tabpuenan 0.C, Ocmpoymos H.I'. Xumus nns npodeccuii U criennaibHOCTeH TEXHHYECKOTO

npoduns: y4eOHUK JUIS CTYA. YUpeKaeHul cpea. mpod. obpazosanus. — M., 2014.

Tabpuenan 0.C, Ocmpoymos U.I'., Ocmpoymosa E.E. u op. Xumust 1jis ipodecCrii U crienu-
AIbHOCTEHN €CTeCTBEHHO-HAYYHOTO MpouJIs: y4eOHUK AJIs CTYA. YUpexaAeHui cpel. mpod. odpaszo-
BaHusA. — M., 2014.

T'aopuensan O.C., Ocmpoymoe H.I. Xumus niis npodeccuidi ¥ CrenuaibHOCTEH COIUanbHO-
SKOHOMMYECKOTO ¥ TYMaHUTApHOTO Mpoduiiel: yueOHUK Ui CTyI. yYpekIeHui cpel. npod. 06-
pazoBanus. — M., 2014.

Tabpuenan O.C., Ocmpoymos H.I., Cnaoxosé C.A., /lopogpeesa H.M. Ilpaxtuxkym: yueO.
ocoOue TSl CTYI. yupekaeHui cpea. mpod. odpazosanus. — M., 2014.

I'aopuenan O.C., Ocmpoymoe HU.I'., Craokoe C.A. Xumus: nocobue s noarotoBku Kk EI'D:
yue0. mocobue A CTy. yupexkaeHui cpel. mpod. oopazoBanusi. — M., 2014.

T'aopuenan O.C, Jlvicosa I'.I'. Xumus. TecTol, 3a1auu U yrpakxHeHus: yue0. mocodue it CTy/.
yupexaeHuit cpes. npod. odpazoBanus. — M., 2014.

Epoxun FO.M., Kosanesa HU.b. Xumus nns npodeccuil U CHelHaIbHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAYYHOTr0 Mpoduieil: yueOHHK ISl CTyl. YUpexkIeHul cpel. npod. odpazoBaHusl. —
M., 2014.

Epoxun IO.M. Xumus: 3agaud U ynpakHeHUs: yuel. mocodue Ui CTyI. YUPEKICHUU Cpel.
npod. obpazoBanus. — M., 2014.

Epoxun 0. M. COOpHUK TECTOBBIX 3aJ]aHUI IO XUMHUU: y4eO. MocoOue i CTyA. YUPEKACHUN
cpen. mpod. oopazoBanus. — M., 2014.

Epoxun FO. M., Kosanesa H. b. Xumus ais npodeccuil v cnenuaabHOCTeH TEXHUUECKOTo Mpo-
bt DneKTpoHHBIN yueOHO-MeToAnYeCKHi KomIuieke. — M., 2014.

Cnaoxkoe C. A, Ocmpoymoe HU.I'., I'abpuenan O.C, Jlykvanoea H.H. Xumus ais npodeccuii u
CIIEIUATBHOCTEN TEXHUYECKOTO MPO(uiis. DIEKTPOHHOE MPHUIIOKEHUE (FJIEKTPOHHOE YyueOHOe W3-
JaHue) Ui CTyJl. yUpexaeHui cpen. npod. oopasosanus. — M., 2014.

Pyozumuc I'.E., @envoman @.I. Xumus: Heopean. xumus: Yueb. onsa 8 ki. cpeo. wk. — 2-e
u30.- M. Ilpoceewenue, 2014.

Pyoszumuc I'.E., @envoman @.I. Xumus: Heopean. xumus: Yueb. onsa 9 k. cpeo. wk. — 2-e
u30.- M.: Ilpoceewenue, 2014.

Pyosumuc I'.E., @envoman @.I. Xumus: 10 xn.: yued ons obweobpazoeam. yupexcoenuti M.:
000 « Hzoamenvcmeo ACT»: OO0 « H3zoamenvcmeo Acmpensvy, 2014,

Pyosumuc I'.E., @®envoman @.I.
Xumus: Opean. xumus. Ocroswl 06wy. xumuu (Obodbwenue u yenyonenue 3nanuil): Yuebd. ona 11

K. 0bweobpazosam. yupesicoenuu. — M.: IIpoceewenue, 2014.
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Jnst npenogaBaresnst

®enepanbhblif 3akoH 0T 29.11.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit denepannm.

[Ipuka3 MunuctepctBa oOpazoBanust U Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUU
denepabHOT0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro (MOJHOTO) O0IIero 00-
pa3oBaHU».

[Tpuka3z MunuctepcTBa oopazoBanus u Hayku PD ot 29.12.2014 No 1645 «O BHeceHUU N3MEHEHU
B [Ipuka3 MunucrepcTBa oopazoBanus u Hayku PO ot 17.05.2012 Ne 413 “O0 yTBepKIeHUH
(denepaabHOro rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTAHAAPTa CPEHETO (ITOTHOT0) OOIIETo
00pazoBaHus».

O6  oOpa3oBanum B Poccuiickoit ®enepauuu: denep.3akoH OT

29.12. 2012 Ne 273-®03 (B pen. PenepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot

07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-P3, ot

25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot

05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DenepanbHbiM 3ak0HOM OT 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

[Tpuka3z MunuctepctBa oopazoBanus 1 Hayku PD ot 31 nexabps 2015 r. N 1578 "O BHecenuun
U3MEHEeHHH B (eiepaIbHbIi rocy1apCTBEHHBIN 00pa30BaTeIbHBIN CTAaHAAPT CPEIHETO O0IIEeTo
o0Opa3oBaHus, YTBEPKICHHBIN pukazoM MuHucTepcTBa o0pa3oBaHus 1 Hayku Poccuiickoi
®enepanuu ot 17 mast 2012 r. N413"

[TuceMo JlemapTameHTa rocyJapCTBEHHOM MOJMTUKH B cepe MOArOTOBKM paboduX KaapoB U
JITO Muno6puayku Poccuu ot 17.03.2015 Ne 06-259 «PexkomeHmanuu 1Mo opraHu3alidy moayde-
HUS CpeAHero oo1ero oopasoBaHus B Mpeesiax 0CBOCHUs 00pa30BaTEeIbHBIX MPOTPaMM CPEIHEro
npodeccnoHansHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIET0 00pa30BaHUs C yUeTOM TpeboBaHUI
denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB M MOJIy4aeMo# mpodeccun umm
CHEIHMAIbHOCTH CPEeIHEro MPo(ecCHOHATBEHOTO 00pa30BaHUM».

Taopuensan O.C., JIvicosa I'.I. Xumus: KHUTA IS IPENIOJABATEINIS: y4e0.-MEeTO 1. mocodue. —
M., 2012.

T'abpuenan O.C. u op. Xumus ains npodeccuil v crienuanbHOCTEH TEXHUIECKOro Ipodus (3JIeKTp
Caaakos u ap. Xumus Uit npoeccuii U CIeUaabHOCTEH TEXHUYECKOTO NMpoQuis (3JIEKTPOHHOE
IpWIOKEHUe). — M.,

MHTEPHET-PECYPCHI

Www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBbI rOphI»).

www.hemi.wallst.ru (O6pa3zoBaTenbHbBIN CaUT JUTS IIKOJLHUKOB «XUMUS).
www.alhimikov.net (O6pa3zoBaTenbHbIi CAlT IS IIKOJIBHUKOB).

WWW.chem.msu.su (DaeKTpoHHast ONOIHOTEKa IO XUMHN).

WWW.enauki.ru (iHTepHeT-u31aHue st yuuTeneil « ECTeCTBeHHbIE HAYKI»).
www.1september.ru (metoauueckas raszeta «IlepBoe ceHTIOps»). WWw.hvsh.ru (kypHat

«XUMUs B IIKOJIEY).
WWW.NIJ.ru (KypHaII «XUMHS ¥ KH3HBY).
www.chemistry-chemists.com (37eKTpOHHBIH KYpHAIT «XUMUAKHA ¥ XHUMHS)
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4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS YUYEBHOM
JUCHUILIAHBI

KonTtpons u olleHKa pe3yJabTaTOB OCBOEHUS YYE€OHOW JAUCIUILIUHBI

OCYHICCTBILICTCA IIPCIIOAABATCIIEM B IIPOLCCCC IMPOBCACHUSA IIPAKTHUCCKHUX BaH}ITHﬁ,

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a TaAKXKC B PC3YJIbTATC BbIIIOJIHCHUA

06yT—IaIOIHI/IMI/IC$I HHAUBUAYaJIbHBIX 3aI[aHHfI, ITPOCKTOB, HCCHCHOB&HHﬁ.

PCBYJIBTaTI)I O6yq€HHﬂ PACKPBIBAKOTCA  YCPC3  YCBOCHHLIC 3HAHHUA U

NpUOOpPETEHHbIE YMEHUS, HAIIPABJICHHbIE HA TPUOOPETEHNE OOIINX KOMIIETEHIIUM.

Pe3ysbTaThl 00yuenus (MpeaMeTHbIE) DopMbI U METOAbI KOHTPOJISI M

Ha ypOBHE y4eOHBIX JEHCTBUN

OLIEHKH Pe3yJbTATOB 00y4eHUs

1

c(hOpMUPOBAHHOCTH MPEICTABICHUN O MECTE
XUMUH B COBPEMEHHOM HAy4YHOM KapTHHE
MUpa; [OHUMaHHE pPOJU  XUMUH B
dopmupoBaHun  Kpyrozopa U  (QyHK-
LIAOHAJIBHOM TIpPaMOTHOCTH 4YeEJIOBEKa JUIs
pELIeHUs TPaKTUYECKHX 3a]1ay;

c(OpMHUPOBAHHOCTh COOCTBEHHOM MO3ULIUU

o OTHOILIEHUIO K XUMHUYECKON
uH(poOpMalMy, TOJy4aeMOl W3  pasHbIX
HNCTOYHHKOB;

BIIAZICHUE OCHOBOIIOJIAr AFOIIUMHU
XUMUYECKUMHU  TOHATHUAMH,  TEOPHUSIMHU,

3aKOHAMU ¥ 3aKOHOMEPHOCTSIMH; YBEPEHHOE
M0JIb30BaHUE XUMHUUYECKOM TEPMHUHOJIOTHUEH
1 CHMBOJIMKOM;

BJIaJICHUE OCHOBHBIMH METOJAMH HAY4YHOT'O
MO3HAHUS, WCHOJB3YEMBIMHU B  XUMUH:
HaOJNIOZICHUEM, ONHUCAaHUEM, HW3MEPECHHEM,
SKCIIEPUMEHTOM; YMEHHE

pe3yJIbTaThl

o0pabaThIBaTh,
OOBSICHSITH MIPOBEICHHBIX
OTBITOB W JIENaTh BBIBOJBI, TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSITh METOABI MTO3HAHUS
Opy  pelIeHHH  MPaKTUYeCKUX  3a/1ay;

c(hopMUPOBAHHOCTH YMEHHUS JlaBaTh

Hab6nronenue B xoae 00ydeHust

YcTHBIE OTBETHI

[TpakTuyeckue padotsl, otyet o BCP,
YCTHBIE OTBETHI

YcTHBIE OTBETHI, Ta0OPATOPHBIE
paboTtsl, [IpakTuyeckue padboTh

3amoaHeHHE CpPaBHUTCIIBHBIX Ta6J'II/II_I

JlaGopartopHnast pabota

Beictynnenue ¢ coobuieHreM

[ToaroroBka npeseHTanuu

Otuet o BCP

[TonroroBka coobuieHui, 1abopaTopHas
pabota

DKcrepTHOE HAOI0IeHNE,
nabopaTopHbIE U MPAKTUIECKHE PabOTHI

[TpoBepouHBIE CAMOCTOSITEITHLHBIE
paboThI MpakTHYECKHE PabOThI
TECTHPOBaHUE
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KOJIMYECTBEHHbIE OIICHKH W MPOU3BOJIUTH
pacueTsl MO XUMHYECKHM (opmyrnam u

YPaBHEHUSAM;
BJIaACHHUC ImpaBUJIaMHn TEXHUKN
0e30macHOCTH npu MCII0JIb30BaHUU

XUMUYECKHUX BEIECTB;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIIUU
[0 OTHOIICHHIO K XHMHYECKOil uHbOp-
MaInuu, MOJIy4aeMoit u3 pa3HbIX
HUCTOYHUKOB.

3aIJ_[I/ITa HHAWBUYAJIbHBIX ITPOCKTOB
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[Tpunoxenue 1

5. IMIAHUPOBAHUE YUYEBHBIX 3AHATHIA C UCITOJIb30BAHUEM
AKTUBHbBIX U UHTEPAKTUBHbLIX ®OPM U METOJA0OB OBYUEHUA

Ne K AKTHBHBIE H dbopmupyembie
n/n Tema yueOHoOro ];).11 HHTEPAKTHBHbIE YHUBEPCAIbHBIC
3aHATHUA qac(:)B (hopMbI 1 MeTOABI y4eOHbIe
00y4YeHust JEVCTBUSA
1. [Tepnoanueckuii 2 JIeJI0Bast Urpa; 3HAHUS
3akoH [[.U. TEPMHHOJIOTHH,
Menneneesa YMCHHUEC OIIPCACIIATh
GYHKIMM ~ HAYYHOTO
MO3HAHUS,  HABBIKH
paboThI B rpynmne
2. XUMHUYECKHUE 2 WHTEPAKTUBHAS JICKIUSA 3HaHus
BE€IICCTBA BO rpynnoBas TCPMHUHOJIOTHH,
Bcenennoit YMCHHC OIIPCACIIATH
GYHKIIMM  HAYYHOTO
MO3HAHUS,  HABBIKH
paboThl B TpyImie
3. Crpoenue 2 METOJ padOThl B MaJIbIX 3HaHus
OpraHUuYeCKHuX rpynax: TEPMUHOJIOTHH,
BEIIIECTB YMCHHUEC OIpCACIATh
GYHKIIMM  HAYYHOTO
MO3HAHUS,  HABBIKH
paboThl B TpyImie
4. | IIpenenbHbie 2 KOJUTOKBUYM; 3nanus
YIri€BoaoOpoAbl MW HX TEPMUHOJIOTHH,
OCOOCHHOCTH YMEHHE  OIIPEACTIATH
(GYHKLIMU  Hay4yHOTO
MO3HAHUS,  HABBIKH
paboTel B TpyIIeE,
paboTel € Hay4HOH
JUTEPATYpPOU
5. YrieBomopoasl  Kak | 2 METOJ «MO3TOBOH IITYpM»; | 3HAHHS
OCHOBHBI HCTOYHHUK TEPMHMHOJIOTHH,

SHEPrun

YMEHHUE OIpeNeIsiTh
(GYHKLIMU  Hay4yHOTO
NO3HAHUS,  HAaBBIKU
paboTel B TpymIe,
paboTel € Hay4HOH
JUTEPATYpPOU
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[TpumepHbIe TeMBI pedepaToB (IOKIAI0B),
WHANBUAYAIbHBIX IPOEKTOB

* buoTexHOI0THs ¥ reHHas MHKeHepus — TexHosorun X XI Beka.

* HaHOTeXHOJ0rHs KaKk IPUOPUTETHOE HAMPABJICHUE PAa3BUTHUSI HAYKH U
npou3BoAcTBa B Poccurickon denepanuu.

* CoBpeMeHHbIE METO/IbI 00€33apaKUBAHMS BOJIBI.

* AJTOTpONUs METaJUIOB.

* JKusHnb u gesarenpHocTh J.M1.MeHaeneena.

* «Ilepuognueckomy 3aKOHYy Oyayliee HE TPO3UT Pa3pPyLICHUEM. ..»

* Cunres 114-ro sanementa — TpuyM@ poCCUNUCKUX (HU3UKOB-SIEPIIUKOB.

» HM3ortomsl BOgopoa.

* Hcnonb3oBaHue pauOaKTUBHBIX H30TOMOB B TEXHUYECKUX IIEJISIX.

* PEHTreHOBCKOE M3JIyYEHHE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEIULIUHE.

* [Ina3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

* AmopdHbIe BeleCTBa B MPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyKarolen cpeaibl OT XUMHUYECKOTO 3arps3HEHUS.
KonnuecTBeHHbIE XapaKTEPUCTUKH 3arPSI3BHEHUS OKPYKAIOIIEH CPEIbI.

* [IpumeneHue TBEpOTO U razoo0paszHoro okcuaa yriaeposaa (IV).

* 3ammTa 030HOBOTO JKPaHA OT XUMHAYECKOT'0 3arps3HEHN.

* 'pyboaucnepcHble CUCTEMBI, UX KJIACCU(DUKAIUS U UCTIOJIb30BAHUE B
poecCUOHANbHOM S TEIbHOCTH.

* KocMmeTtnueckue renmu.

» [IpuMeHeHNE CyCIEH3UI U DMYJIbCUN B CTPOUTEIBCTBE.

* Munepaiibl ¥ TOpHBIE TOPOBI KAK OCHOBA JTUTOCHEPHI.

» PactBopsl BOKpyr Hac. TuIbl pacTBOpPOB.

* Boga kak peareHT u cpefa AJisi XUMUYECKOT0 Mpolecca.

» JKuznb u nesarensHocth C.AppeHuyca.

* Bkiaj oTe4eCTBEHHBIX YUEHBIX B PA3BUTUE TEOPHUH ICKTPOJIUTHUECCKON

JIUCCOILINAIIHAU.

* VYcTpaHeHHe )KeCTKOCTU BOAbI HA TPOMBIIUICHHBIX MPEIIPUATHSIX.

* CepHast KHCIIOTa — «XJI€0 XMMHUECKON MPOMBILIUIEHHOCTH.

* lcnonb3oBaHuEe MUHEPAIBHBIX KUCIOT HA MPEANPUATUAX PA3IUUHOTO
npo@us.

* OKcHIBI ¥ CONM KaK CTPOUTEIIBHBIE MAaTEPUAIIBI.

* Hcropus rumca.

» IloBapeHHas COJIb KAK XMMHYECKOE CHIPBE.

* MHoroaukuit kKapOoHaT KaJbLus: B IPUPOJIE, B IPOMBILUIEHHOCTH, B OBITY.

 Peakiuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

* BupryajibHOE MOIETMPOBAaHUE XUMHUYECKHUX ITPOLIECCOB.

* DIEKTPOJIN3 PaCTBOPOB JIEKTPOJIUTOB.

* DIEKTPOJIN3 PACILIaBOB JIEKTPOJIUTOB.

* IlpakTHueckoe npuMeHEHHE IEKTPOIH3a: paUHUPOBAHNUE,
raJbBaHOIUIACTHKA, FaJIbBAHOCTETHSI.



6.JINCT U3MEHEHUI 1 JIOIIOJTHEHUI, BHECEHHBIX

B PABOYVIO ITPOTPAMMY

No m3meHenws1, nara BHeCeHHsI M3MeHEeHUsT; No CTpaHHUITbI C N3MEHEHHUEM;

BbLIIO

CTAJIO

OcHoBanue:

IToanucek JTUIa BHECHIET0 H3MEHEHHUS
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