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L.OACIIOPT PABOUEL IPOTPAMMBI YYEBHON JUCIMILINHBI
XUMUS

1.1. O6aacTtes npuMeHeHHS NPOrPAMMEBI

PaSouas mporpamMma o0pa3oBaTeAEHOM y4eOHOH  JAMCLMIUIMHBL  «XUMHSI»
NpeAHa3HaveHa Jfg W3yYeHHMs XUMMH B 00pa3oBaTelbHOH OpraHU3alluy,
peanuzyromeil 00pa3oBATENBLHYIO IporpaMMy cpeaHero obmero odpa3oBaHHS B
Ipefenax OCBOEHHA OCHOBHOH MPO()eCCHOHANBHOR 00pa30BaTelbHOM IIpOrFaMMB!
cpelHerc mnpoQecCHOHANBHOrO o0pa3cBaHMA Ha ©Oa3e OCHOBHOro oOmero
o0pasoBaHHMsS NpPH  IOArOTOBKE  CHEIHMANMCTOB  CpeJjHero 3BeHa IO
CHEHMANBHOCTAM:

25.02.01 — Texuudveckad OKCIIyaTalus JIeTAaTelbHBIX aNNapaToB H
nBAraTenci,
25.02.03 — Texuudeckas OdKCIUTyaTalys 3NEKTPUDMUMDOBAHHBIX H

MATIOTaKHO—HABUTAI HOHHEIX KOMILICKCOB;

25.02.02 — O€cnyxuBaHue IeTaTeIbHBIX alMilapaToB "OpI0Ye—CMa30dHbIMU
MaTepHaIaMHy,;

23.02.03 — Texuuueckoe OOCHyKEBaHME M PEMOHT aBTOMOOMIBHOIC
TPAHCIIOPTA.

1.2. Mecro JAUCHWIUVIAHBI B CTPYKTYpe OCHOBHOiH mpofeccHoHANBHOM
o0pa3oBaTebLHOI NIporpammebl:

Vuebmas  gucOMUIMHA — «XHUMHsS»  ABISAETCS  4acThio  00sA3aTenbHOHM
obpazoBaTensHOM o06macTd «EcTecTBeHHBle HayKH» 00Ieo0pa3oBaTeNbHOro
L[UKTIa.

1.3. IMenu w 3ada4d AMCUMIJIHHBI — TpeOOBAHHS K pe3y/bTaTaM OCBOEHHS
TUCHUNIHHBI

Copepikanie OporpaMMbl «XHMMHS» HarlpaBIeHO Ha HOCTHXKEHHE CIeyIOoNIMX
uenen:

* (popMupoBaHye ¥ 00yJYAIOIUXCS YMEHHS OLEHHBAaTh 3HAUMMOCTh XHMMHYECKOTO
3HAHUS JUI KaXKIOOTO 4eN0OBeKa;

* QopMupoBaHHe y COyJarOIIMXCA LENOCTHOIO NPEACTABIEHUs O MUPE H DONH
XUMHH

B CO3NEHHH COBPEMEHHOH €CTECTBEHHOHAyYHOH KapTHHBI MHpa; YyMEHHS
O0BACHATE

00BEKTHI ¥ IIPOLIECCH OKPYIKAIONIEH JeHCTBATENEHOCTH: IPHPOAHOM. COLIMArbHOMH,
KyJIbTYPHOM, TEXHHYSCKOH Cpezibl, — HCLOXb3Ys JJIs 9T0r0 XUMHUECKUE 3HAHHUS,

* passuTHe y 00ydaloluxcs yMeHHH pasrudare (akThl M OLEHKH, CPaBEHBATH
OLIEEOYHEIE BEIBOJEI, BUAETh HX CBI3b C KPHTEPHIMH OLEHOK U CBA3L KPUTELHEB C
OIpeleNeHHOM cucTeModl IleHHOCT2H. (OpMynHpoBaTh M OOOCHOBLIBATE
CODCTBEHHYIO ITO3UIHEO;

* nprobpeTerre 00yHAIMMUICS OIBITa PasHOOOpasHOH AeATENBHOCTH, IIO3HAHMU
U CAMOITO3HAHKA; KIICHYEeBBIX HaBBIKOB, UMEIOIINX YHHBEPCAIBHOE 3HAYESHHE 1)1



DA3NUYHBIX BHIOB NEATENPHOCTH (HAaBBIKOB peLISHMS IpobieM, IpHUHATHS
PEIICHUE, IOMCKAa, aHanm3a M o0paboTku wHPOpPMANWM, KOMMYHHKATHBHBIX
HAaBBIKOB,

Ha3EIKOB H3MEpPEHHUI, COTpYIHHYECTBa, He30MaCHOT0 00paIleH s ¢ BeIUSCTBAMHE B
TIOBCEHE3HON XKU3HH).

OcBoeHue cogepxa:us yueOHOH gucimmnuHbel  «XuMusI», ObecneyuBaeT
NOCTHXKEHHE CTYIeH"aMH CIEeAYIOIHX pe3y.IbTaTOB:

JHYHOCTHBIX:

— YyBCTBO TOPAOCTH M YBaXXEHUA K HCTOPHM M HOCTIIKEHHSIM OTEUYECTBEHHOMN
XMMHYECKOH HAYKH; XUMHYECKH TpaMOTEOe IIOBZlieHHe B IHpodeccHoHANbHOM
NeATENRHOCTH W B OBITY TpH oOpameHMH ¢ XUMUYECKMMH BEILECTBaAMH,
MarepuaTaMy | IPOLECCaMu;

— TOTOBHOCTh K IPOJOJDKEHHMIO 00pa3oBaHMsl W NOBBIILIEHHS KBaMHU(pHKalMH B
n30paHHOH MpoeccEOHANBHON NeSTeNbHOCTH H OOLEKTHBRHOE OCO3HAHUE POJIH
XHUMHYECKUX KOMIIETEeHIIMH B 3TOM;

— YMeHHS MCLOJbZCBAaTh JOCTHXKCHMS COBPEMEHHOM XHUMHUYECKOM HayKH H
XKUMUYESCKIX TEXHONOTHH [ HOBBIIIEHHS CODCTBEHHOIO HHTENNIEKTYalbHOIOo
Da3BUTHA B BHIOpaHHOMH 1IpodecCroHalIBHOE NesATENBHOCTH;

MeTanpesMeTHbIX:

~ HCTIOJNIL30BAaHME PA3TMIHBIX BUIOB [I03HABATEIHHON NEATEIbHOCTH U OCHOBHBIX
HHTEIIEKTYaIbHbBIX OIlepalni (IOCTaHOBKM 331aud, (OpMYIHpPOBZHUS THIIOTES,
aHajM3a ¥ CH:Te3a, CpaBHEHMsS, ODODIEHWs, CHUCTeMaTH3alllM, BblABICHHMA
HPUYHHHO-CIACACTBCHABIX CBA3€EH, TOUCKa aHAIOTOB, OPMYIHPOBAHMS BEIBOJIOB)
TUIA pEHIeHUs ITOCTARNEHHOM 3aAa4H, IDUMEHEHNE CCHOBHBIX METOI0OB IIO3HAHMS
'HaOMIOZeHHUS, HAyTHOrOo OKCIEpPHMEHTa) [ M3Y4eHHS pPa3snU4YHBIX CTOPOH
XHMHYECKHX OCBEKTOB M IPOLECCOB, C KOTOPBIMM BO3ZHHKAET HEOOXOIHMMOCTEH
CTAIKHBETECH B IpodecCHOHANBHOM cdepe;

— HCIIOITb30BaHHWE Da3NHYHBIX HCTOYHHKOB JJIA IIONYyYEHHsS XHUMHUYECKOH
AHDOPMALUH, YMEHAE OIEHUTH €€ NOCTOBEPHOCTEH NI INOCTHDKEHMS XOPOIIHX
De3yNBTATOB B IIpodeccHoHanbHOH chepe;

npeIMeTHBIX:

— chopMHPOBAHHOCTD NMPEACTABNCHUHA 0 MEZTe XUMHU B COBPEMEHHCH HAy4YHOH
XKapTHHE MMpa; ITIOHHMaHHe pONH XHMHH B (QOPMUDOBAHHM Kpyrozopa H
DYHKIMCHATIBHOH IPaMOTHOCTH YeNOBEKE U1 pellleH s IPaKTHIECKAX 3824,

— BIaJieHHe OCHOBOIOJNATAOIMMH XUMUYECKHMH [OHATHSAME, TEOPHIMH,
3aKOHAMH M 3dKOHOMEPHOCTSIMH, YBEPEHHOE IIOIb30BAHHE XHMMYECKOH
TEPMHHOJIOTHEN ¥ CUMBOJIHMKOM;

— BlaJeHHe OCHOBHBIMM METOJaMM HAYYHOI'O IIO3HAHHUS, HCIIONB3YEeMBIMH B
XHMHAH: Ha0MIOJeHHEM, OITMCAHHeM, W3MEpPEHHEM, IKCIEPHUMEHTOM; YMeHHe
20pabaTeBaTh, 0OBACHATE pe3ybTaThl NPOBEIEHHEIX OIBITOB M [eTaTh BHIBOJEL;
TOTOBHOCTE M CIOCOOHOCTP IIPHMEHATH METOABI IO3HAHHMA IIPH PEIICHHH
NIPaKTHYECKUX 3a7a;

— c(hOopMHPOBAaHHOCTE YMEHHS JIaBaTh KOMUIECTBEHHEBIE OLCHKH H IIPOM3BOIHTE
DacyeThl 10 XMMHYECKUM (opMyJiaM U yLaBHEHUAM,



— BIIQJICHME I[PaBMIIaMU TEXHHUKH 0€30TTaCHOCTH TP HCIIONB30BAHUMA XMUMHEECKIX
B2ILECTB;

— CchOpPMHPOBAHHOCTE COOCTBEHHOH IIC3HLMH IO OTHOIICHHUIO K XUMHEECKOH
yHQopMalIid, TOTyIaeMOH U3 Pa3sHBIX HCTCYHUKOB.

B pezyapTaTe OCBOSHHSA AHCUHMILIMHEI O6"T{aIOHIHﬁC5[ TOJIKCH VMETD

HA3BIBATBL: KH3YYEHHBIE BEIECTBA N0 TPHBHATLHOM M MEXIyHapOIHOM
HOMEHKIIATYpE;

OIpeAeJIAThL: BAJIEHTHOCTh, UK  CTENEHb OKUCIEHHS XHUMHU=ECKHX
DJIEMEHTOB, THII XUMHUECKON CBS3H B COSIMHEHMIX, 3aps MoHA. XapaKkTep
CpeXbl B BOJHEBIX PacTBOPaX OpTaHAYECKNX 1 HeOpraHHYEeCKHUX COeIWHSHMM,
OKUCIIUTENb H BOCCTaHOBUTENIH, NPHHALIEKHOCTH BEIIECTB K pa3HBIM
KJIACCaM HEOPTaHHYECKUX M OPraHHYSCKUX COeIMHEHIH;

XAPAKTEPU30BATh:  BIIEMEHTHl MalBIX H OONBIIHX NEepHONOB IO WX
NOoJOXKeHUIo B nepuoaudeckoil cucteme JI.JM. MengeneeBa; obmue
XUMHYECKHE CBOMCTBAa METAJJIOB, OCHOBHBIX KIIACCOBR HEOPTaHMYECKHX H
OPreHUYECKUX COCIMHEHHH; CTPOCHKE M XUMHYECKHE CBOMCTRA M3YUEeHHbIX
HEeOPraHWYeCKNX M OpraHHYeCKUX COeNEHeHHIT;

00BICHSTH: 38BUCUMOCTE CBOMCTB BEILECTB OT UX COCTaBa M CTPOEHUS,
NPUPOANY XMMWYECKOH CBSA3M (MOHHOM, KOBalEHTHOH, METEILIMYECKOH M
BOJOPOIHOM), 3aBUCUMOCTh CKOPCCTH XMMHUYECKOM peakIMu U CMEMEHUS
XUMHYECKOH peakiliy 0T pa3NuyHbiX (HaKTOpOB;

BBINOJIHATL  XHMHUYEeCKHii 3KCHepHMEHT: 10  P&ECIIO3HABAHMIO
BaKHEHIIIHX OpTraHUYIeCKHX ¥ HEOPradu4eCcKUX COeIUHEHUI,

HpOBOAMTH: CAMOCTOSTENBHBIM JTOHMCK XUMHYECKOW HH(pOpMAarMH C
HCIIONIB30BaHNEM Pa3THYHBIX MCTOTYHHUKOB (HAYYHO — MOITYJISIPHBIX H3JaHUH,
KOMITBFOTepHBIX 0a3 JaHHBIX, pecypcoB HWHTepHeTa); HCIOIB30BAThH
KOMITBIOTEPHBIE TEXHOJNOTHH [ o0paboTKM M Iepefiadyd XUMHYECKOH
HEDOPMAITAH U ee MPEJICTABIIEHHS 3 Pa3INIHBIX (hopMax;

CBA3BIBATh: M3YUCHHBIH MaTepdaj co CBOeH  IpodecCHOHanbHOH
1esITeJIbHOCTRIO,

peliaTh: pacdeTHBIE 3a1a49H 110 XUMUEECKUM (opMyliaM U yDaBHEHHIM.

B pe3ynETaTe OCROEHHS AMCHHILINHBI 06\,"121}01!11{]‘271051 JOJDKSH 3HATh!:

BajkHeiillne XHMHYECKHe NMOHATHSI: BEIECTBO, XUMHYECKUH 3IIEMEHT,
MCIIEKylla, OTHOCHTEIbHBIE AaTOMHasg M MOJeKyNipHas MaccChl, HOH,
AJLTOTPOIIMSI, H30TOMBI, XHMHYecKas CBs3b, 3JIEKTPOOTPHLATENBHOCTS,
BAJIEHTHOCTb, CTEIEHh OKMCIEHHMs, MOIb, MOJISPHAS MACcca, MOJAPHBIH
00DbeM  ra3oo0pa3HBIX  BEIECTB, BeMIECTBA  MOJIEKVIAPHOIO H
HEMOJIEKYSIPHOTO CTPOCHHS, PpAacTBOPEI, JIIEKTPOIMT M HE3JIEKTPOJMT,
SJISKTPONUTHYECKas.  OUCCOLHAIlMs, OKHCIMTENh W  BOCCTAHOBHTEID,
OKHCIIEHHE W BOCCTAHOBIEHHWE, TEINIOBOH 5¢p@{exT peaklHH, CKOpOCTb
XMMHYECKOH pSak[WH, KaTalnHu3, XHMHYEeCKOe paBHOBEcHe. Y INIepOJHbIH
CKeNeT, PyHKUKOHAIBHAS IPyIUIa, H30MEepHs, TOMOJIOT U,



1.4.

OCHOBHbIE 3aKOHBI XMMMH: COXpaHEHUA MAacChl BEHIECTB. IOCTOSHCTBA
coctasa, [leprogiueckuii 3axon .M. Menzneneesa;

OCHOBHbIe TEOPHH XHMHH: XAMHYECKOM CBS34, SIEKTPONUTHUYESCKOH
JIACCOUMAIMH, CTPOSHHS OPraHMYecKUX M HEOPraHUYeCKHX COSIMHEHHIT;

BaskKHeHIMe BeHlecTBA H MATEPHAJBI: BLKHEHIINE METAIUIBI B CIDIABHI;
cepHasi, COJIsiHAfA, Aa30THAas W YKCYCHAsS KHUCNIOTE; OaropomHBIE TIa3El,
BOJIOPOI, KKCIIOPO/I, TaOTeHBI, IENCYHBIE METAIIbl, OCHOBHAIE, KUCIIOTHLIE
1 aM(OTepHBle OKCHAB U THUAPOKTKIBI, IIEN0YH, YITIEKHUCIbI U YrapHBIH
ra3pl, CEpHMCTRIN ra3, aMMHaK, BOZA, IPUPOIHBIN ra3, MeTaH, 3TaH, 3THIIEeH,
alleTHIICH, XJICPHI HAaTpHs, kKapOoHaT ¥ ruapokapdbonHaT HaTpus, kKapOoHaT 1
docdar KxanpmHd, OeH30J, METAHON M DTAHOI, CIOXKHBIC 3PHPEI, XXHUPH,
MBbLa, AHHIHH, AMUHOKHUCIIOTHI, OeIKH, HCKYCCTBEHHBIE H CHHTETHYSCKHE
BOJIOKHA, Kay4yKH, IIJIACTMACCHI.

Pemomelmyemoe KOJHYEeCTBO YacoB Ha OCBOCHHE 1IpOrpaMMbl

AUCHMIUTHHBI S
MaKCHMAaNLHOM yueOHOol Harpysku obdyvaromierocs: 113 gacos, B TOM 4YHCIE!
06s3aTenbHOM ay;AuTCpHON yueOHOo# Harpy3ku obyyatouwerocs 78 yacos;
CaMOCTOsATENEHOH padoThl oby4atomeroca 35 4acos.



2. CTPYKTYPA U CONEPKAHUE YYEBHOM TACITAILINHD

2.1. O0bev yueOHOH AMCUMIJIMHGI 4 BHABI YieOHOH padoThI

Buj yuebHoii padoTnl

OovemM uacos

MakcamanbHas yueOnas Harpyska (Bcero) 113
Ob6sa3aTenbHan ayAATOpPHAS y4yeOHas Harpyska (scero) 78
B TOM HHUCJIE!

1abopaTopHbIe 3EHITHS 16
CamocTrositesibHan pa6ota ofyyalomerocs (Bcero) 35

Hroropas arrecraund B ¢opMe 3ayera
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3. YCJIOBHSI PEATU3AHNY TIPOTPAMMBI AU CITHHNJINHBI
3.1. TpeGoamms K MHHHMAIBHOMY  MAaTepPHAILHO-TEXHUYECKOMY
obecneueHH IO
Peanusauus nporpavMel JUCHMITIHHSI Tpe€yeT Hanuums y4e6HOro xafumera
X¥MMH ¢ TabopaTopuelt 1 1abOPaHTCKCH KOMBATEL
OGopynceaune yuebHOro kxabMHEeTa XUMUH:
e [0CaJO4YHBIE MeCTa IO KOJIHYECTBY 00VUaIoNINXCs,
pabouee MeCTO MperoABATES,
KOMIIIEKT vieO:H0-HarNIaIHEIX IOCCOMH 110 XMMKH,
WHCTPYKIUH II0 TeXHHUKE OE30IacHOCTH;
nabopaTopHas nocyna;
HabOPBI XUMHYECKHX PEaKTHBOB.

TexauueckHe cpeacrea Oﬁy‘IEHHH: KOMIIBIOTED € NHHEH3HOHHBIM I pOIpaMMHEBIM
obecrieyeHHEM H JOCTOSHHBIM BEIXOOOM B HHTGpHeT, H MYyJbTHMEIWA IIPOCKTOP.

3.2. HudopmanunonHoe obecnevenne 00ydeHus

OcHOBHEI€ UCTOYHHKH:

1. Tabpumensn O.C., Octpoymon WI. Xumus ans npodeccuit u
CIIENIMANIBHOCTEH TEXHUYECKOTO Mpoduusd: y4eOHUK s CTyd. Impod.
obpazosaHms. — M., 2018
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA

JUCIHHILINHEI

KOHTpO.}]b H ONEHKA DpPE3YNILETaTOB OCBEOCHHSA ITUCHHUIITHHLI OCYIIECTBILSIETCS

pernonaBareicM B IIponecce

TIpOBE.ICHHA

NPAKTHYECKHX  3aHATHH |

nabopaTdpHEIX paboT, TECTHPOBaHHA, 4 TAKKe BHITONHEHMA O06YYaOLAMUCH
HHIAMBUAYANBHEIX 3aJaHAN, CAMOCTOSTENBEEOFE paboTh

Pesynbrarsl o0yuenusn
{ocBOCHEBIE YMEHH S, YCBOCHHBIC 3HAHUS)

®opMEI H MeTOIBI KOHTPOJS M OLCHKH
pPe3yIbTATOB 00yUeHHs

OcCBOEHHEIE YMEHHSL:

HA3BIBATh: H3YYCHHEIE BEIICCTRA 10
TOHBHATHIOH M MEKIYHAPOMHOH
HOMEHKIIATYpE;

OHpeNe/IaTh: BAIEBTHOCTE H CTEIICHD
OKACHEHMS XUMHUYECKHX 3IEMCHTOB, THIT
XMMHYECKOH CBA3H B COCIUHEHHSX, 3aPsi
1oHa. XapaxTep cpeXbl B BOJHBIX PacTBOpax
OPTaHHYCCKHX W HEOPraHHYeCKHX
COCIHUHCHHUH, OKHCIHTENDh H BOCCTAHOBUTEE,
TIPAHAIEAKHOCTD BEIIECTB K pa3HEIM
X1accaM HEOPraHAIECKHX H OpraHHYecKHX
COeNHHEHHIH,

XapaKTepHU30BaTh: ZIEMEHTEl MAIBIX K
DOIBINHX JEPHOJIOB 110 MX MOJIOKEHHIO B
nepuomueckoi cucteme JLU. Mennencesa;
00IIHE XUMHAYECKHE CBOACTBA METAILIOB,
OCHOBHBIX KJIACCOB HEOPraHWYECKHX M
OPraHHUYECKHX COCIRHCHHHN; CTPOSHHE K
XKHMHYECKHE CROMCTBA H3YUEHHBIX
HEOPTraHHXMECKHX H OPraHHYecKHX
COCHRHEHAM;

00BACHATS: 3aBUCHMOCTH CBOMCTB BELIECTB
07T HX COCTaBa H CTPOCHHAL, IPHUPOJLY
XHMHYECKOH CBI3H (MOHIIOH, KOBAIIEHTHOM,
M2TallIAYecKoll ¥ BOXOPOHOM),
38BHCHMOCTE CKOPOCTH XHMHYECKOI
PEEKITHH ¥ CMEINEHIE XUMHYECKOH PEaKIni
OT pasNUTHBIX QaKTOpOB;

BLIOJHATE XHMEYECKHI IKCIEPUMEHT:
[0 PacIIO3HABAHUIO BAXKHEHIIIMX
OPraHMYECKHX 1 HEOPraHAuYeCKHX
COENHHCHHH,

OPOBOAUTL: CAMOCTOATENALHEII TIOKCK
XEMHUYIECKOM HHPOPMAIAH C
ACHONb30BAHKEM Pa3.THIHBIX HCTOUHUKOB
YHAYYHO — NOMYJIAPHBIX H3HaHMH,
EOMIIBIOTEPHEBIX 643 SaHHBIX, PECYPCOB
HuTepHera); HCIIONB30BATE KOMITBLIOTEPHEIE
TEXHONOTEH [711 00padoTxH ¥ nepenadn
XEMHYECKOH uH(OpMAITHA U ee
IpPEJICTABNRHUS B Pa3THUHEIX (opMax;

PopMBI KOHTPOJIST 00y IeHHST:

-IOMaIIHKUE 3a0aHus TpodIeMHOTO XapakTepa;
-MpakTHYECKHE 3a0aHus 110 paboTte ¢
HHOOpMazH, ZOKYMEHTaMH, IHTEPATYEOH;
DopMBI OLEHKA PE3YALTATHBHOCTH
o0¥IeHun:

-TpagAIMOHAs CHCTEMA OTMETOK B Dalax 3a
KasRy10 BEIIONHEHHYIO0 paboTy, Ha OCHOBE
KOTOPBIX BEICTABIIAETCS HTOTORAd OTMETKE,;
MeTo1b1 KOHTPOJISA HANPABJICHHLIE HA
APOBEPKY YMEHHUH YHAIRMXCH:

-BBIIOJIHATE YCIIOBHS 3aJaHHS HA TBOPUECKOM
YPOBHE ¢ IIpecTaBiIeHneM coOCTBeHHOM
HO3HLMY;

-Ienarh 0COSHAHHBIHA BBIOOp criocobor
JEBCTBHE U3 PAHEE H3BECTHBIX;
~OCVILECTBIATE KOPPEKIHIO CASTAHHBIX
oIrE00K Ha HOBOM YPOBHE IIpeIiIaraeMeIx
3aEaHAlH;

-padoTaTh B TPYIITIE K NPEACTaBIATEH Kak CBOIO,
TaK M IO3ULHI) IPYIIEI;

MeToabI 0IISHKH Pe3yabTATOB 00yYeHN:
-MCHHTOPHHT POCTa TBOPUYECKOI
CaMOCTOSTERLHOCTH M HABBIKOB IIOJYYCHES
HOBOT'O 3HaHUA KOKALIM 00ydaCHINMC;
-opMEIpoBaiiie pe3yasTATa HTOTOBOM
aTTZCTAlMA MO JHCIKEILIMHE HA OCHOBE CYMMEI
Pe3VIBTATOB TEKYLEro KOHTPOIA U Pe3yieTara
BBIIOTHEHHS 3aueTHOH paboTel.




CBA3LIBATL: W3YYCHHBIH MaTepHAall CO CBOel
npodeCcCHIHANIBHOM JesTENBHOCTRED,
pemAaTh: PacyeTHEIC 3aH&49H 110 XUMHIECKHM
boomvynam H ypasHeHHN:.

YCcBOSHHbBIE 3HAHMS:

BaFHEeH e XUMHUICCKME MOHATHA:
BELIECTBO, XMMHYECKHI 3IIEMEHT, MOJIeKya,
OTHOCHTEIBHBIE ATOMHAS H MONIEKYJIApHAs
MaCCHI, HOH, anfIOTPOHHA, H30TOIEI,
XHUMIYecKas CBA3b,
ANEKTPOOTPHLIATENbHOCTE, BATEHTHOCTE,
CTEIIEHb OKHCIEHH, MOjIh, MOJIIPHASI MACCa,
MOJIIPHEIH 000beM ra3006pa3HEIX BEIECTE,
BEINECTBA MOJNIEKYIAPHOTO ¥
HEMOJIEKYISIPHOTO CTPOCEUS, PACTBOPEI,
JNIEKTPOJINT H HEINEKTPOIHT,
3NEKTPONUTHYECKAS AUCCOIHALM,
OKECIHTENb ¥ BOCCTAHOBHTENE, OKHCIIEHHE H
BOCCTAHOBIIEHHE, TEINOBCH ddipexr
peaKiny, CKOPOCTE XMMHYECKOH peakiitu,
KaTaM3, XHMHYECKOC PABHOBECHE,
YTIepon I cKeneT, (yHKIHMOHAIBHASL
IPYNIa, H30MEPHS, TOMOIOTHS;

OCHOBHLIE 3AKOHbI XHMHH: COXPAHEHHUS
MACCEI BSIIIECTB, IIOCTOSHCTRA COCTARE,
[epuopuyeckuii 3axon J1.M.Menneneesa;
OCHOBHBIC TEOPHN XUMHH: XHMHYECKOH
CBSI3H, DIEKTPONUTHICCKON AUCCOIHAIINHY,
CTPOCHHUS OPraHMYECKHX ¥ HEOPTaHHICCKHX
COCIMHECHHI;

BAXKHEHIINE BellecTBA H MATEPHAJILI:
BaOKHEH[IMe METaNIEl U CIUIABEL; CepHas,
CONAHAL, a30THAK ¥ YKCYCHAT KHCIIOTEI;
OnaropoIHsIe rassl, BOXOLOMI, KHCIOPO],
TajIoreHsl, ISOYHEEE METAIIIEL, OCHOBHEIE,
KHCJIOTHBIE ¥ aMOTEPHBIE OKCHIBI 1
THIDOKCHBL, IIET0Y9H, YTIeKHCIIBIH 1
VrapHbIHA rasel, CepHUCTBIE a3, aMMHAK,
BOJIIa, IIPUPOJHEIH Ta3, METaH, 3TaH, STHIICH,
alleTH.ICH, XTOPW/L HETPHs, KapOOouaT 1
ruapoKapOOHaT HATpist, KapboHaT ¥ pocdar
Kanblus, 628H3011, METAHOI H 3TaHO,
CIIOZKEBIE 3PUPEL, XKKPHI, MbLIA, aHHIIHY,
AMMHCKHCIOTEL, OeJlKH, HCKYCCTBEHHBIC U
CHHTETHYECKHE BOJIOXHA, KAYIYKH,
IUIACTMACCEI.




IIpuacxenue

{
Coneprxanze o0yyeHus

XapaKTepHCTHEA OCHOBHLIX BHJIOB
JRSA"CITBHOCTH CTY/IEHTOB (Ha YpOBHE YieOHBIX
I2iicTRal,

Bawnefimue xuMIYecKye TOHATH

Y MeHHe JaBaTh ONPEIEICHHUE W OTIEPHPOBATE
CTEAYIOINEME XUMUIECKHMH ITOHATHSMI:
BEINECTBO, XUMHUECKHI SJIeMEHT, aToM,
MOJESKYJ14, OTHOCHTENBHEIE ATOMHAST H
MONESKYJISPHASL MACCHL, HOH, AlLIOTPOIIHS,
F30TOIBI, XUMHYECKas CBA3h,
ALEKTPOOTPHIIATENBEHOCTE, BAJIEHTHOCTD,
CTELeHB OKHCIIEHHS, MOJIb, MOJIIPHAS M&cca,
MOIAPHELE 06BeM ra3000pa3HEIX BEIECTE,
BENIZCTBA MOJICKYNSPHOLO 1

HEMOJIEKY HSPHOTO CTPOSHHUS, PACTBOPEHI,
3ACKTPONNT U HE3NSKTPOIIUT,
IMEKTPONHTUIECKAS [UCCOLHAIIHS,
OKMCJIMTENL 1 BOCCTAHOBUTEIh, OKUCIEEHE K
BCCCTaHOBIEHHE, TEILIOBOH 3¢ heKT peakuui,
CROPOCTh XHMHYECKOH PeaKiluu, KaTalgs,
XEMHMYECKOE PABHOBECHE, YIIICPOXHEI CKEIIET,
(G ¥HKIMOHAIbHAS IPYIINA, H30MEPH,
TOMOJIOTHS

OCHOBHEIE 3aKOHBI XUMHE

(DOPMYJIPIPOBB.HHG 3aKOHORB COXpPaHCHHA MACCHI

BZIIIECTB H IIOCTOSHCTBA COCTABA BEIIECTR.
Y 2T12HOBKa IIPHYHHHO-CIIEACTBEHHON CRA3N
MEXKIY CONEPKAHMEM 3THX 3aKOHOB U
HBIECAHHEM XHMHYeCKHX QopMyn B
YpaBHEeHHH. Y CTAHOBKA SBOMIOLHOHHOH
CIITHOCTH MEH/JIE/IEEBCKOH U coBpeMeHEDH
(c pMYTHPOBOK HEPHOHMYECKOTO 33KOHA

. A Mengeneepa. O0bsacHeHHE PH3AIECKOTO
CMBIC/IA CUMBOJIMKH IIEPHOIHUECKOH TabTHIIB
XEMHYECKKX s5ieMenToB JI. M. Menpeneeza
(HOMEPOB 3NeMEHTa, IEPHOA, TPYIINL]) ¥
YCTAHOBKE IPHYHHHO-CIIE/ICTBEHHON CBX3U
M=Ky CTPOCHHEM aToMa H
32EOHOMEPHOCTAMH H3MEHEUHS CBOMHCTB
3JIEMEHTOB M 00pa30BAHHBIX KMH BEILIECTB B
MEPHOJAX ¥ TPYINax. XapakTepUcTHKA
DIEM2HTOB MafbIX U OOIBIIMX MEPHOLOB IO MX
e 10:KeHuw B llepuomnyeckoii cucteMe

I 1. Meuneneena

OcHOBHBIE TEOPHH XHMHH

VYoTaHOBKA 3aBHCHMOCTH CBONCTB XAMUYECKHX
BEIICCTB OT CTPOEHHS aTOMOB 00pa3yIOUIHMX MX
XAMHYECKUX 3JIEMEHTOB. XapakTepHCTHKA
BEXHEHIIIMX TUIIOB XEMHYECKHX CBiIzel 1
OTHOCUTENFHOCTH 3TOH THIIOIOTHH,
(On0rpscHeHMe 3aBUCHMOCTH CBOHCTB BEIIECTR




OT EX COCTaBa H CTPOEHHS KPHCTATHYSCKIX
pemietoX. QopMynHPOBKa OCHOBHBX
[OJIDXKEHHH TEOPHH NEKTPOIHTHYESCKOH
AHUCTOLMALMY ¥ XapaKTEPUCTHKA B CReTe 3TOM
TEOPHH CBOHCTB OCHOBHEBIX KI'aCCOB
HEeODIraHuIeCKuX coenunenui. @opmymmporka
OCHOBHEIX IOJIOXKEHHHA TEOPHH XHMHYECKOTO
CTPOCHHA OPraHHYSCKUX COCOHHEHHM H
XapaKTEPUCTHKA B CBETE 3TOH TEOPHH CBOHCTB
GCHOBHBIX KIIACCOBR OpraHHYECKHX
coeIuHeHui

Bax=eiinme pemecrsa 1 MaTepHAIEL

XapakTepHCTHKA COCTaBa, CTLOSHHS, CBOMCTB,
OOJYYEHHS M HPUMEHEHHS BaKHEHIIHK
MeTamor (IA u Il A rpynm, aTioMunus,
¥eJesa, a B eCTECTBEHHO-HAYYHOM IIPOPIIE B
HEKOTOPBIX d-37IEMEHTOB) ¥ HX COSIHHEHHI.
XapaKTepHCTHKA COCTaBa, CTPOCHHUS, CBOHCTE,
[TONVYEHMA H IPHMEHEHHS BaxHEHIITHX
wemetannos (VIIL A, VIIA, VIA rpymm, a
Takxe azoTa " Qocdopa, yriepona u kpemuns,
BOMOPOJA) ¥ X COCHHHEHNH. XapakTepucTHKA
COCTABA, CTPOCHHS, CBOHCTB, IOIYHEHUS H
IPUMEHEHH BAKHEHIIHNX KIIACCOB
YTJIEBOLOPOIOB (ANKAHOR, IIMKIIOaIXaHOB,

& IKEHOB, &IKHHOB, aPEHOB) H UX HanboIee
3HAYUMBIX B HAPOJAHCXO3MHCTBEHHOM IIi1aHe
LpesCTaBHTENCH. AHANIOTHYHES
XApPEKTePHCTHKA BaOKHEHINUX IpeACTaBATEICH
JPYIHUX KJIACCOB OpraHHYeCKHX COSHHHEHHIA:
METZHOJIA B 3TaHONA, CIOKHEIX 2HPOB,
XHMPOB, MBI, ANBIETEAOR ((PopMaTbIeIrHI0B 1
aueTaNBACIH/IA), KETCHOR (alICTOHA),
KapOOHOBEIX KMCHOT (YKCYCHO# KHCIOTEL, JIsT
eCTECTBEHHO-HAYYEOTO Ipous
IpEACTaBUTENEH NFYTHX KIIACCOB KHUCICT),
MOHOCAXapUa0B (III0K03bL), AHCAXapHAOR
(caxapo3er), nonucaxapuaoB (Kpaxmana u
LEIUTKOIO3k!), AaHHIRHA, aMHHOKHCIIOT, OSIIKOB,
HCKYCCTBEHHBIX H CHHTETHYECKHX BOJIOKOH,
KAYJIYKOB, IINACTMAcC

| XUMHAYECKUH S35IK U CHMBOJIIEKA

FicnonpzoBanue B yueOHOH 1
IIPOMECCHOHATIEHOY AEATENHLHOCTH
XHAMHYECKHX TEPMUHOR H CHMBOIHKH.
Eazpanmne u3y4eHHBIX BEIIECTB IT0
TOHEHANBHOH HIIM MEAKTYHAPOTHOH
HOMEHKJIATYpPE ¥ OTPAXKEHHE COCTABA HTHX
COEIHMHEHHUH € OMOIIBIO XHMHYECKHX
bopmyn. OTpakeHEe XUMHYECKHX IIPOLECCOB
C MOMOIIBIO YPAaBHEHHH XHMMHYECKHX peaKIui

XHUMHYECKEE PeaKIIHu

COBpacHEHHE CYIIHOCTH XUMHEECKHX
nporneccoB. KraccHprrauus XUMUIECKHX
peakiiii 110 Pa3NHYHEIM NPH3RAKAM: YHCIY U




COCTaBY NPOAYKTOB H PEAareHTOB, TEIIOBOMY
zdhdexry, HanpaBISHHIO, (aze, HATHYHIO
KaTalH3aTopa, U3MSHEHHIO CT2IeEeH
CKHCIICHHSI DIIEMEHTCB, 00pa3vIomnX
BEIUECTBA. Y CTAHOBKA IPU3HAKOB 061Iero 1
PAa3NUYHOTO B THIICIOTHH PEeaKi i I
HEOPTaHUYECKOH ¥ OPraHH4eCcKoi XHMHIH.
Kraccuuuuxanms BemecTs 1 Iponeccos ¢
TOYKH 3PEHUS OKHCIIEHUS-BOCCTAHOBIIEEHS.
CocTaBnenye ypapHeHHH peakIMil ¢ IOMOIIBIO
METO/Ia 3NEKTPOHHOrD Bananca. ObbiIcHEEHHE
33BHCHMOCTH CKOPOCTH XHMHYECKOH peakiiy
¥ TIOJTO3KEHU S XUMEYECKOTO PEBHOBECHHA OT
Pa3NUYHEIX (AKTOPOB

XUMHWYECKHH 3KCIIEPAMEIT

BrImoHenne XHMIMECKOTO SKCIIEPUMERTa B
TI0JIHOM COOTBETCTBHH C IPABHIIAMHI
GesomacrocTy. HaCmonenue, duxcannd o
OITHCAHUE PE3YNbTATOB IIPOBEEHHOTO
JECICPHMEHTA

Xummageckas urHGopManys

I_poBenenne caMOCTOATENBHOTO IIOMCKA
XEMHYECKOH HHPOPMALHH C HCIIOIB30BAHUEM
PasIMYHbBIX HCTOYHAKOB (HAYIHO-IIONYISIPHEIX
H30aHHH, KOMITBIOTEPHBIX 023 NAHHBIX,
pecypcos Huarepuera). Mcenonesosague
KOMIBIOTEPHBIX TEXHOJIOTHHM JUIA 00pabaTKH H
nepeiadn XHMHYECKOM HH(OPMALHE U e€
IPE/ICTABICHES B Pa3IHYHBIX MOpMax

Pacuerer o xummveckuM dopmynam u
yPaBHEHHAM

YCraHoBKa 3aBHCHMOCTH MEXKLY
K&4ECTBEHHOH M KONMYIECTBEHHOH CTOPOHAMM
XAMHYECKHX 00BEKTOR H IpolsccoB. Pemenue
PacUeTHBIX 331144 JI0 XUMHIECKHM DHopMymam
H YpaBHEHHUSIM

IIpodunpEce # NPOGECCHOHATBHO 3HAYUMOE
cosiepKaHme

OOBACHEHHE XHMHYECKHX SIBICHH,
MDORCXOMSAIIMX B IIPHpoJe, ObITY H Ha
mpou3BoAcTBE. ONpeieieHne BO3MOKHOCTEN
NPOTEKAHUS XHMHYECKHX [IPEBPAINZHUH B
PasnuYHEIX ycrnosusx. CobmoneHus npasui
IKOJIOTHYECKH I'PAMOTHOIO TIOBSACHKS B
OKpyxKarouel cpene. OneHka BiAsHm
XHMHYECKOrO 3arpA3HSHUS OKPYXKatoLe
CPe/ibl Ha OPTraHM3M YellOoBeKa H JPVIHE KUBhHIE
opranusMel. CoOIOAeHHE IPaBHIT
Ge3omacHOro 00pAlICHHS C TOPFOYMMHE ¥
TOKCHYHBEIMHE BEUIECTBAMH, TabopaTopHbIM
obopynosaaneM. IlcaroToBKa pacTBOpOB
38JaHHOH KOHUEHTpAUHM B OBITY H Ha
npousroacTee. Kpuruueckas ozeHka
JICCTOBEPHOCTH XHMHYeCKOH HEGOpMALFH,
IIOCTYNAOMEH U3 Pa3HBIX HCTOYHHKOB
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