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«TexHnveckoe 00CITy>)KUBaHUE U PEMOHT JIBUTaTeNei, CHCTEM U arperaroB aBTOMOOWIECH» |
MPUMEPHON mporpaMMbl  00IIe00pa30BaTeIbHON YYEOHOW JUCHUIUIMHBL  «XUMHS,
PEKOMEHIOBAaHHON ~ DedepanbHblM — 20CYOAPCMEEHHbIM — ABMOHOMHbIM — VUpetcOeHuem
«DedepanbHulil UHCIMUMYM PA3BUMUS 00PA308AHULY

Opranm3anus-pazpadorunk: 'BIIOY MO «CepnyXoBCKHI KOJIIEIHK»

Pa3paborunk: Kapnauesa C.B., mpenogaBatens [ BIIOY MO «CepiryX0OBCKHI KOO
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HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma  obOmieoOpazoBatenbHOM — yueOHOM — mucnmmumaa OV 10 Xumus
npenHazHaueHa Uit usydenus xumun B I'BIIOY MO «CepriyX0oBCKHI KOJIIEIK».
IIporpamma pa3paboTtana Ha ocHoBe DelepaabHOro rocyAapCTBEHHOI0 00pa3oBaTENIbHOIO
CTaHJIapTa CpPEeTHEr0 MPOPECCHOHATBHOTO oOpa3oBanus i crnenuanbHocTH 32.02.07
«TexHnyeckoe 0OCIyKUBAaHHE U PEMOHT JIBUTATENIEH, CUCTEM M arperaroB aBTOMOOMIIEN)
U TPUMEPHOH TNpOrpaMMbl 00IIE00pa30BaTENbHON yUeOHOM AMCHUIUIMHBL — «XHUMHUSD»
pexkoMeHoBaHHOM ~ denepallbHBIM  TOCYAAPCTBEHHBIM  aBTOHOMHBIM  YUPEXIECHUEM
«DenepanbHbIii MHCTUTYT Pa3BUTHSI 00pa30BaHU.
Coneprkanue nporpaMMbl « XMMHs» HAIIPABICHO HA JOCTHXKEHUE CIIEIYIOIUX HeJIeH:

. dbopMupoBaHHe y OOYYArOIIUXCS YMEHUS OILIEHWBATh 3HAYMMOCTh XHMHYECKOTO
3HaHUSA U1 KaXI0r0 YEIOBEKa;
. (dbopMupoBaHHEe Y 00yYaIOMIUXCSI IIETIOCTHOTO MPEICTABICHUS O MUPE U POJIA XUMHH

B CO3/IaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA; yYMEHHS OOBSCHATH
OOBEKTHI W TIPOIECCHl OKPYKAIOIMIEH JCWCTBUTEIHLHOCTU: TPUPOTHON, COLUATHHOH,
KyJIbTYPHOU, TEXHUYECKOU CPEeJIbl, — MCIOJIB3YS AJI1 ’TOT0 XMMHUYECKHE 3HAHUS,

. pa3BUTHE Yy OOYYArONIMXCS YMEHHH pa3nuyaTh (DaKThl W OIEHKH, CPaBHUBATH
OLICHOYHBIC BBIBOJBI, BUAETh UX CBSI3b C KPUTEPHUSIMH OLIEHOK M CBSI3b KPUTEPUEB C
OTIPE/ICTICHHOW CHCTEMOW IIEHHOCTEH, (OopMyaupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

. proOpeTeHrne 00YJAOIIMMHUCS ONBbITa PA3HOOOPA3HOW NIEATEIIHPHOCTH, TIO3HAHUS H
CaMOIIO3HAHUS; KIIFOYEBBIX HABBIKOB, MIMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl Pa3IMYHBIX
BHJIOB JICATEIHLHOCTH (HABBIKOB PEIICHUS MPOOIeM, IPUHATHS PEIICHHIA, TONCKA, aHATTN3a U
o0paboTku  uH(pOpManMM, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB  H3MEpPEHUH,
COTPYJIHUYECTBA, OE30MMACHOTO OOPAIICHHS C BEIIECTBAMH B IIOBCETHEBHOM KU3HN).

B nporpammy BKJIIOYEHO cojiep)KaHUE, HamNpaBlieHHOE Ha (POpMHUpPOBAHUE y CTYICHTOB
KOMIIETEHITUH, HCOOX0UMEIX JiJ1g kKauecTBeHHOro ocBocHus OITOIT CIIO na 6a3e 0CHOBHOTO
o0miero o0pa3oBaHus ¢ MOTYYEHUEM CPEIHETO 0011Iero oOpa3oBaHus .

OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUITIJIUHBI «XUMUS»
XuMHUsL — 3TO HayKa O BEIIECTBAaX, UX COCTABE U CTPOSHUH, CBOMCTBAX U MPEBPAIICHUSIX,
3HAYCHUW XUMHYECKHUX BEIIECTB, MATEPHUATIOB U MPOIECCOB B MPAKTUICCKON JIEATEITHHOCTH
YeJoBeKa.

Conepxanne o01e00pa3oBaTebHON YYEOHOW TUCHUIIIMHBI «XUMUS» HAMpaBiIeHO Ha
YCBOGHHE OOYyYaroIIMMUCS OCHOBHBIX TOHSTH, 3aKOHOB M TEOPHH XHMMHH; OBIAJCHHE
YMEHUSMHU HAOII0aTh XUMHUYECKHE SIBJICHUS, TPOBOJUTH XUMHYCCKHHA DSKCIICPHUMEHT,
MIPOU3BOIUTH PACYETHl HA OCHOBE XUMUYECKUX (DOPMYJT BEIIECTB U yPAaBHEHUN XUMHUECKUX
peaKkuuid.

B mporiecce nzydenust Xumun y o0ydaromuxcsi pa3BUBalOTCS MO3HABATEIbHBIE HHTEPECHI U
WHTEJUICKTyaJIbHbIE CTIOCOOHOCTH, IIOTPEOHOCTH B CAMOCTOSITEIIBHOM MTPUOOPETEHNS 3HAHU I
M0 XMMHHU B COOTBETCTBUU C BOZHUKAIOIIMMU KU3HEHHBIMU MPOOIEMaMHU, BOCTIUTHIBAETCS
OepeXHOE OTHOIIEHUS K MPUPOJIE, TOHUMAaHKE 3I0POBOr0 00pasza >KMU3HU, HEOOXOAMMOCTH
MpeIynpexACHNUs SBICHUN, HAHOCSIIMX Bped 3I0pOBBI0O U OKpyXkaromiei cpene. OHuU
OCBaWBAIOT MPUEMBI TPAMOTHOTO, O€30MaCHOTO HMCIOJIb30BAHUS XUMHUYECKHUX BEIIECTB U
MaTepuasoB, MPUMEHSIEMBIX B OBITY, CETLCKOM XO0341CTBE U Ha MPOU3BOJICTBE.

Peanm3amnust JIeyKTUBHOTO TMOAX0Ja K MU3YYCHUIO XMMHH CIOCOOCTBYET Pa3BUTHIO TAKHX
JIOTUYECKUX OTepaIfii MBIIIJICHUS, KaK aHallu3 U CHUHTE3, 0000IIeHHEe U KOHKPETU3AIHS,
CpaBHEHUWE W aHAJIOTHUs, CUCTEMATHU3AINS U KJIacCU(DUKAIUS U Jp.

Crenundurka U3y4eHUs XUMUU TIPU OBJIAJEHUHN CHEIHUATBHOCTSIMH TEXHUYECKOTO TPOQUIsL
OoTpakeHa B Kaxaou Teme pazzaena «CopaepxkaHue ydyeOHOW IUCHUIUIMHBD B pyOpHKe
«IIpodunbHbie U TPO(HECCHOHATHFHO 3HAYUMBIC DJIEMEHTBI COJIEPKAaHUD». DTOT KOMIIOHEHT
peanu3yeTcsi Mpu WHIUBUIYATBHOW CaMOCTOATENBHON paboTe 00ydaromuxcsl (HamucaHuu



pedepaToB, IOArOTOBKE COOOIEHUH, 3aIIUTE IPOEKTOB), B Ipoliecce y4eOHOM e TeIbHOCTH
MO/ PYKOBOJCTBOM IMpemnojaBaTess (BBHINOJHEHUH XHMHUYECKOTO J3KCIepUMEHTa —
1abOpaTOPHBIX OMBITOB M MPAKTHYECKUX DPAOOT, PEIICHWH MPAKTHKO-OPHUEHTUPOBAHHBIX
pacueTHBIX 3a7a4 U T.1.).
B Ipolecce  MU3y4yeHUs  XUMUU  TEOPETHUYECKHE  CBEACHMSI  JIONOJIHSIOTCS
J€MOHCTPALUSIMHU, TAOOPATOPHBIMH OINBITAMH U MPAKTUYECKUMU 3aHATUSAMU. 3HAUYUTEIBHOE
MECTO OTBOJHUTCSA XUMUYECKOMY 3KcriepuMeHTY. OH OTKPBIBAET BO3MOKHOCTh (POPMUPOBATH
y 00y4Jaromuxcs crenuanbHble MPeJMETHbIE YMEHHsI: paboTaTh C BEIECTBAMH, BHITIOJIHATh
IIPOCTBIE XUMHYECKHUE OMNbITHl, YUYUTh OE30IIaCHOMY M 3KOJOTMYECKH TI'PAMOTHOMY
oOpallleHuIO ¢ BelleCTBaMU, MaTepualaMH U Ipoleccamu B ObITY U Ha IPOU3BOJICTBE.
Jnss  opraHu3alMi  BHEAyJAUTOPHOW  CAaMOCTOSTENbHOM  paboThl  CTYICHTOB,
npodeccuoHanibHOTO 00pa3oBaHuUs, IMPEACTaBIEH MPUMEPHBI MepeueHb pedeparoB
(1oKI1aI0B), MHAUBUAYATBHBIX POSKTOB.
B npornecce n3ydenuss XuMuu BaxxHO (GoOpMHUpPOBaTh MHGOPMAIMOHHYIO KOMIIETEHTHOCTh
oOyyaromuxcsa. [losToMy mnpu oOpraHuzanu CaMOCTOATENBHOH paboOThl y CTyIEHTOB
cneruanbHocTH 32.02.07 «Texnudeckoe oOCTyKMBaHUE M PEMOHT JBUTATEICH ,CHCTEM M
arperaToB aBTOMOOMJICH» HEOOXOIMMO aKIIEHTHUPOBATh BHUMaHUE O0yYarouuxcs Ha
norcke MHPoOpMaUU B CpeACTBaX MaccMenuna, MHTepHere, yd4eOHOW U CIHEIUAIbHON
JUTEpaType C COOTBETCTBYIOMINM O(hOPMIICHHEM H MTPEICTABICHHEM PE3yJIbTaTOB.
Wzyyenne oOmeoOpa3oBareabHOW Y4eOHON OUCHUIUIMHBI «XUMHsD  3aBEpILAeTCs
MoJIBEICHNEM HTOTOB B (popme auddepeHnnpoBaHHOTO 3a4eTa B paMKaxX MPOMEKYTOUHOM
artecranuu ctyaeHToB B nporecce ocBoenus OIIOIT CIIO ¢ nonydyenuem cpeHero oomero
obpazosanus (ITTIKPC, ITIICC3.)*.
MECTO YYEBHOM JUCIHUAILJIMHBI B YYEBHOM ILJIAHE
VYuebHas aUCHMIUIMHA «XUMUS» SBISETCS YYEOHBIM IpeIMeTOM 10 BEIOOpY W3
oOsi3arenpHONM mpeameTHOl oOnactu «EctectBennbie Haykm» PI'OC cpeagnero oOriero
o0Opa3oBaHwUs.
. npodeccnoHanbHbIX 00pa3oBaTeNbHBIX OpraHu3aIusX, peau3yIoIux
o0pa3oBaTeNnbHY0 MPOrpaMMy CpeIHero oo1Iero oopa3oBanus B mpezaenax ocsoeHus OIIOTT
CIIO na 6a3e ocHOBHOTO 0011IeT0 00pa3oBaHusl, yueOHash TUCIUILUINHA « XUMUS) U3ydaeTcs
B oOmeoOpazoBatenpbHoM 1ukie ydeOHoro OIIOITI CIIO na 6a3e OCHOBHOTO OOIIIETO
o0pa3oBaHMs ¢ OITydeHueM cpenHero oouiero oopazosanus (IITIKPC, IIICC3).
. yueOHbIx 1uianax [ITIKPC, IIICC3 mecto yyeOHON AMCHUIUIMHBI «XUMHS» — B
cocTaBe 00I11e00pa30BaTENbHBIX YUYEOHBIX AMCLUUIUIMH MO BBIOOPY, (OPMHPYEMBIX U3
oOsi3aTenpHBIX npeaMmeTHbix obnactet PI'OC cpegnero obmiero oOpa3zoBaHUS, IS
npodpeccuit  CIIO  wmmm  cmenumansHocTet  CIIO  cooTBeTcTBYyIOIIEro  MpoduiIs
Mpo¢eCCUOHATBHOTO 00pa30BaHUA.
PE3YJIbTATBI OCBOEHUS YYEBHOM JUCIIUTIJIUHBI
OcBoeHue cosiepkaHns yueOHOU TUCIUIUIMHBI « XUMUs», 00eCIIeunBaeT JOCTUKEHHE
CTYZICHTaMH CJIEIYIOLINX Pe3yIbTaTOB:
JUYHOCHMHBIX

——UYYBCTBO IOpAOCTU U YBAKCHHUA K UCTOPUU U JOCTUKCHHUAM OTE€YECTBEHHOM XHMHUYECKOMN

HAayYKH; XUMHUYCCKU I'PaMOTHOC ITOBCIACHUC B HpO(i)CCCPIOHEU'II:HOfI JACATCIIBHOCTH U B 6I)ITy
npu O6paH_ICHI/II/I C XUMHUYCCKUMHU BCHICCTBAMU, MATCPUATTAMHA U IIPOLCCCAMU;

——TOTOBHOCTb K HNPOJOJIKCHUIO O6p&30BaHI/I${ N TIOBBIIICHUA KBaJ]I/I(bI/IKaI_II/II/I B H36paHHOﬁ

MpOoPECCHOHAIBHON  JIEATETLHOCTH W OOBEKTHBHOE OCO3HAHUE POJIU XUMHUYECKUX
KOMIIETEHIINI B 3TOM;

——YMCHHEC HCIIOJIBE30BaTh AOCTHUKCHUA COBpeMeHHOI\/’I XUMHYECKOHN HAayK U XUMHYCCKHUX

TEXHOJIOTUH JJIs1 TTOBBIIICHUS COOCTBEHHOT'O HHTCJUICKTYAJIbHOT'O Pa3BUTHUA

B BbIOpaHHOM MpodeccroHalbHOM 1eTeNbHOCTH;
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* MemanpeomMemHuix:

——MHCHOJIb30BaHUE PA3JWYHBIX BHUJOB IIO3HABATEIBbHOM [JEATEIBHOCTH W OCHOBHBIX
MHTEJJIEKTYalIbHBIX Olepalnii (MOCTAaHOBKH 3aa4u, (OpMyIHMpOBaHUS TUIIOTE3, AHAIH3A U
CUHTE3a, CPaBHEHUs, 0000IEHNUS, CUCTEMAaTU3allUH1, BbISIBICHUS IPUYUMHHO-CIICCTBEHHBIX
CBsI3€H, IMOMCKAa aHAJIOroB, ()OPMYJIHPOBAHUS BBIBOJOB) JUIA DPELICHUS IOCTaBICHHOMN
3aJaud, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHMUS (HAOMIOJAEHUS, HAYYHOIO
OKCIIEPUMEHTA) JUISl U3YUYCHHSI PA3IMYHBIX CTOPOH XMMHYECKHX OOBEKTOB U MPOIIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOJUMOCTh CTAIIKMBATHCS B MPOPECCUOHANBHOM cdepe;

B HCIOJIb30BAaHME PAa3JIMYHBIX HMCTOYHUKOB JJIsi TOJNYYCHUS XUMHUYECKOW HH(OpMAIIHH,
YMEHUE OLICHUTh €€ JOCTOBEPHOCTb JJisi JOCTHIXKEHHMSI XOPOLIMX pe3yJbTaTOB B
npodeccuoHaabHOM chepe;

* NpeoOMemHbIX:

——c(opMHpPOBAaHHOCTH TIPEJCTABICHUNA O MECT€ XMMHH B COBPEMECHHON HAy4YHOW KapTHHE
MUpa; MOHMMAaHUE POJIM XUMUU B (opMHpOBaHHHM Kpyro3opa H (GYHKIHMOHAIHHON
IrPaMOTHOCTH Y€JIOBEKA JJISl PELICHUS IPAKTUYECKUX 3a/1ay;

——BJIQICHUE OCHOBONOJIAralOIIMMU XUMUYECKUMH IOHATUSAMH, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU;  YBEPEHHOE  II0JIb30BAaHHWE XMMHUYECKOHM TEPMHMHOJIOTMEH W
CUMBOJIMKOI;

——BJIQJICHME OCHOBHBIMH METOJaMH HAY4YHOTO IIO3HAHHS, HCIOJIb3YEMbIMH B XUMUU:
HAOIO/IEHUEM, OIMHMCAHUEM, HW3MEpPEHUEM, OJKCIEPUMEHTOM; yMeHHE OoOpaldaThiBaTh,
OOBSCHATH PE3yIbTaThl TMPOBEIEHHBIX OIBITOB W J€JaTh BBIBOJABI, TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSTH METOIbI TO3HAHUS MPU PEUICHUH MPAKTUYECKUX 33]1aY;

——Cc(OpPMHUPOBAHHOCTh YMEHUS J1aBaTh KOJIMUYECTBEHHBIC OIEHKH M TIPOU3BOJIUTH PACUYETHI 110
XUMHUYECKUM (popMysiaMm U ypaBHEHUSM;

——BJIaJICHHUE MPABWJIAMU TEXHUKH 0€30MaCHOCTH TP UCIOJIb30BaHUU XUMHUECKUX BEIIECTB;

—c(opmMHpOBaHHOCTH COOCTBEHHOW MO3UIIMU MO OTHOIICHUIO K XUMUYECKOM MH(pOpMaIumy,
IIOJIy4a€MOU U3 PA3HBIX NCTOYHUKOB.

COJIEPXXAHUE YYEBHOM JJUCLATINHBI

Beenenue

Hayunbie MeTO1bI TO3HAHNUA BEIIECTB U XUMUUYECKUX SIBJICHUH. POJIb SKCIIEpUMEHTa U TEOPUU
B XUMUU. MoOAEIUpPOBAaHNE XUMHUYECKUX IMPOILECCOB. 3HAUCHHE XHWMHUU TPU OCBOCHHUH
npodeccuit CIIO u cnenumansHocTeit CIIO TexHmueckoro npoduis npodeccuoHalIbHOTO
oOpazoBaHus.

1. Obw1ast 1 HeOpraHUYecKask XUMHs

1.1. OcHogHble nouamus u 3aKOHbL XUMUU

OcHoBHbIe mNOHATHS XUMHMH. BemectBo. AtoM. Monekyna. XUMHYECKUH 3JIEMEHT.
Asnnotponus. [Ipocteie u cinoxHbie BeniecTBa. KauyeCTBEHHBIN W KOJTUYECTBEHHBIN COCTaB
BelecTB. XuUMHUecKue 3HaKu U ¢GopMynbl. OTHOCHUTENbHBIE aTOMHas M MOJEKYJSIpHas
Maccrl. KoianduecTBo BemecTna.

OcHoBHBIE 3aKOHBI XMMHUH. CTeXHMOMETpUs. 3aKOH COXPAHEHHUs MacChl BEUIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTaipo U CIEICTBUS U3
HETO.

PacuerHble 3a7aun Ha HaXOXJIE€HHWE OTHOCUTEIBLHOM MOJIEKYJISIPHON MaccChl, onpejesieHne
MacCOBOH J0JM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.
Hemoncmpayuu

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mopnen MoJeKysl MpOCThIX U CIOXKHBIX BewecTB (mapocrepkHeBble U CTioapTra—
bpurneba).

Komnekuust mpocThIX U CIOXKHBIX BemlecTB. HekoTopelie BemiecTBa KOJUYECTBOM 1 MOJIb.
Mogens MoIsIpHOTO 00BbEMa Ta3oB.

Annorponus hocdopa, KHCIOPOa, OJI0Ba.
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Ilpogunvusie u npogheccuonanvro 3nauumole 371eMeHmMpl COOEPHCAHUA. ATITIOTPOITHBIE
MoauduKaIuu yriaeposa (aamas, rpaduT), Kuciaopoaa (KUCI0po/I, 030H), 0JioBa (cepoe 1
6emoe 0710B0). [ToHATHE 0 XUMHUYECKON TEXHOJIOTHH, ONOTEXHOJIOTUU U HAHOTEXHOJIOTHH.
1.2. Ilepuoouuecxuii 3akorn u Ilepuoouyeckasn cucmema XumMudeckux 21eMeHmos
J.U.Menoeneesa u cmpoenue amoma

IMepuonuueckuii 3akon I.U.MenneneeBa. Otkpoitue J1.1.MenneneeBbim
[Tepuoanueckoro 3akona. [lepuoanueckuii 3akoH B popmynuposke J[.M.Menneneesa.
[lepuognueckass Tabiuia XUMHUYECKUX JJIEMEHTOB — Trpaduueckoe oToOpaxeHue
MepHoaNIecKoro 3akoHa. CTpyKTypa NEpUOAMYECKON TaOMHUIIBL: TMEpHOAbl (Mayible U
OoJplTNe), TPYIIH (TJIABHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3akon /[.U. Menoeneeea. AToM — Cl10KHas 4aCTULA.
Snpo (mpOTOHBI M HEUTPOHBI) U ANIEKTPOHHAA 000104Ka. M30TOnBL. CTpOEHUE 3JIEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB MaJIbIX MepruoJ0B. OCOOEHHOCTH CTPOCHHUS AIIEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB OOJIBIIIUX MEPUOIOB (IIEPEXOAHBIX d1eMeHTOB). [loHsTHE 00
opbutamsix. S-, p- u d-opOutanu. DJEKTPOHHBIE KOH(QUTYpAIMM aTOMOB XHMHYECKUX
3JIEMEHTOB.

Cospemennas ¢popmynupoBka [lepnonnueckoro 3akona. 3nadenue [leproanyeckoro 3aKona
u Ilepuonnueckoii cucreMbl XUMUYeCKuX 351eMeHTOB JI.1.MenaeneeBa i1s pa3BUTHS HAYKH
Y IOHUMaHUS XUMUYECKON KapTUHBI MUDA.

Hemoncmpayuu

Paznmansie ¢popmsl [lepuoauueckoii cucreMsl xumudeckux 3nemento [I.11.Meneneesa.
Junamuueckue Tabauiel 111 MoaenupoBanus [lepuoanueckoit cucteMsl. DeKTpU3anus
TEJI U UX B3aUMOJICVCTBHUE.

Jlabopamopuwtii onvim

MonenupoBanue noctpoeHus [lepuonnyeckoil TaOIULbI XUMUUECKUX 3JIEMEHTOB.
Ilpogpunvusvie u npogpeccuonanvho 3Hauumble 371eMEHMbL COOEPIHCAHUA.
PanuoaxkTtuBHOCTE. Vcnionb3oBaHNe paiMOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSX.
PentrenoBckoe n3inydyeHUe U €ro UCIoJIb30BaHUE B TEXHUKE U MeauuuHe. MoienupoBaHue
KaK METOJ IPOTHO3UPOBAaHUS CUTYyallMu Ha IPOU3BOJICTBE.

1.3. Cmpoenue eewyecmsa

HNonnas xumu4eckasi cBsi3b. KaTnonsl, nx 00pa3oBaHue U3 aTOMOB B pe3yJibTaTe Mnpoliecca
OKHUCJIEHUs. AHUOHBI, UX 00pa30BaHKHE U3 aTOMOB B pe3yJbTaTe MpoIecca BOCCTAHOBICHUSI.
WNonHast cBs3p Kak CBA3b MEXKIY KaTHOHAMU U aHHMOHAMHU 3a CYET 3JIEKTPOCTAaTHUYECKOIO
nputsbkenus. Knaccudukarusi MOHOB: MO COCTaBy, 3HaKy 3apsia, HAIUYUIO TUIPATHOMN
o0osiouku. VoHHBIE KpucTamnuyeckue perierkd. CBONCTBA BEIIECTB C MOHHBIM THUIIOM
KPUCTAJUTMYECKOUN PELIeTKH.

KoBasienTHass xumu4yeckass cBf3b. MexaHu3m oOpa3oBaHUsl KOBAJEHTHOM CBSI3U
(0OMeHHBIN ¥ TOHOPHO-AKIENITOPHBII). DNEKTPOOTpHUIIATeTbHOCTh. KOBalleHTHBIE TOIsIpHAs
W HENoJiApHas CBA3U. KpaTHOCTh KOBAJIEHTHOM CBA3UM. MOJEKYJISApHbIE W aTOMHBIE
KpUcTtajuinueckue pemerkd. CBoicTBa BEIIECTB C MOJIEKYJSPHBIMH W aTOMHBIMHU
KPUCTAIJINYECKUMHU pEeIIeTKaMH.

Meta/uinyeckas cBsi3b. MeTaminueckass KpUCTaNIMUECKasl pelleTka M MeTajuinuecKas
XUMHUecKas cBs3b. Ousnueckue cBoiiCcTBa METAJIIOB.

ArperaTHble COCTOSIHMS BellleCTB M BOJOPOAHAsI CBSA3b. TBep/10€, )KUIKOE 1 Tra3000pazHoe
cocTostHUs BemiecTB. llepexon BemiecTBa M3 OJHOTIO arperaTHOrO COCTOSIHUSA B Jpyroe.
Bonoponnas cA3b.

Yucrble BemecTBa U cMecu. [loHsTHE O cMecu BemecTB. [ OMOT€HHBIE M T€TEpOreHHbIE
cmecu. CocraB cMmeceil: 00beMHasi M1 MaccoBasl JOJIM KOMIIOHEHTOB CMECH, MaccoBasi J10Jis
MIPUMECEH.

Mucnepcuble cucrembl. Ilonatue o aucnepcHoit cucreme. JlucnepcHas ¢aza u
nucrnepcuonHas cpena. Knaccugukanus aucnepcHbIx cucteM. [loHSTHE O KOJIJIOUIHBIX
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CUCTEMAX.
Hemoncmpayuu
Mopeinb KpUCTAIIINYECKOM PEIIETKH XJI0pUIa HATPHUS.
OO6pa3ibl MUHEPAJIOB ¢ HOHHOM KPUCTAJTMYECKON PEIIEeTKON: KaJIbIUTa, rauTa. Mozaenu
KPUCTANTMYECKHUX PEIIETOK «CyXOro Jibaa» (Wiu Hoja), anmasa, rpadura (WM KBapua).
[Tpubops! Ha KUAKUX KpUCTAILTAX.
OOpa3ipl pa3aUYHBIX JUCIEPCHBIX CHCTEM: SMYJIbCHH, CYCHEH3Hi, a’po3oiied, reneil u
30J1€1.
Koarynsmus. Cunepesuc. Ipdext Tunmamns.
Jlabopamopuusie onvimot
[IpuroroBneHue cycrieH3uu KapOoHaTa Kajablys B Boje. [lomyueHne sMyIbCui MOTOPHOTO
Macia
Ilpocpunvuvie u npogheccuonanvno 3navumeoie 3nemenmsul cooeprucanus. IlonspHoctsb
CBSI3M U MOJIApHOCTH MoJiekybl. Konnencanus. Tekydects. Bozronka. Kpucrannuzanus.
Cy6mumarus u necyOomumanus. AHOMAIUU (U3HYECKUX CBOKCTB BOJBI. JKuakue
KpucTayibl. MuHepasbl M TOpHbIE MOPOAbl KaK MPUPOIAHBIE CMECH. DMYJIbCUU U CYCIIEH3HH.
3oiu (B ToM uuncie a3po3oiu) u rexu. Koarymsius. Cuaepesuc.
1.4. Booa. Pacmeopbl. Dnekmponumuieckas Ouccoyuayus
Bona. PacrBopbl. PacrBopenue. Boma kak pactBopurenb. PacTBOpHMMOCTB BELIECTB.
HacepiienHple, HEHACBIILIEHHBIE, NIEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH
ra3oB, JKUJKOCTEW U TBEP/BIX BEIIECTB OT Pa3IUYHbIX (PAKTOPOB.
MaccoBast 1071 paCTBOPEHHOT'O BEIIECTBA.
JIEKTPOJIMTHYECKAS] JUCCONMALMSA. DIEKTPOIUTHI U HEATEKTPOUTHI. DNEKTPOIUTHYECKAS
aucconuanus. Mexanu3Mbl 3JIEKTPOTUTHYECKON JUCCOIUAIUH ISl BEUIECTB C Pa3IUYHBIMU
TUMAMH XUMHYECKOW CBsi3M. ['mapaTupoBaHHBIE M HETUIpaTUPOBAHHBbIE MOHBL. CTENeHb
aneKkTponuTudeckoir auccoruanuu. CunbHble W cialOble  AMeKTpoauThl. (OCHOBHBIE
MIOJIOKEHUS TEOPUU DJIEKTPOJIUTHUECKON Jauccouuanui. KuciaoTel, OCHOBaHMS U COJIM Kak
ANEKTPOJIUTHI.
Jemoncmpayuu
PacTBOprUMOCTH BeIIeCTB B BOJIE.
Cobupanue razoB METOJIOM BBITECHEHMSI BOJIbl. PacTBOpeHUE B BOJIE CEPHOI KUCIOTHI U
coneit ammonus. O6pa3ibl KPUCTATIIOTUIPATOB.
H3roroBieHne runcoBoi MOBSI3KH.
HcnbiTanue pacTBOPOB ANEKTPOIUTOB U HEAJIEKTPOIUTOB HA MPEIMET JUCCOLIMAIIH.
3aBUCUMOCTb CTETIEHU AJIEKTPOJIUTUYECKON JTUCCOLUAIMU YKCYCHOM KUCIOTHI OT
pazbaBieHus pacTBopa.

JIBU>KeHME OKpallleHHBIX HOHOB B 3JIEKTpHUUEcKOM noJe. [Ipurorosnenue xecTkoi
BOJIbl U YCTPAHEHUE €€ KEeCTKOCTH. IOHUTHI.
OO6pa3ibl MUHEPATIBHBIX BOJI PA3TUYHOTO HA3HAYCHUSI.
Ilpakmuueckoe 3anamue
[Ipurorosnenue pacTBopa 3alaHHON KOHLIEHTPALUU.
Ilpochunvuvie u npogheccuonanvno snavumole 3n1emenmol cooeprcanus. PacTtBopeHne Kak
(buzuKo-xuMH4ecKui mpoiuecc. Termnobbie 3(PEKTh TpU paCTBOPEHUH.
Kpucrannorugparsl. Pemenue 3aja4 Ha MacCOBYIO JI0JIK0 PACTBOPEHHOIO BEILIECTBA.
[Ipumenenue BoAbI B TEXHUYECKUX LENsIX. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHEHHUS.
MuHepaiabHbI€ BOJIBI.
1.5. Knaccugpuxayus neopeanuueckux coeOuHeHull U ux ceoucmea
Kucaorsl u ux cBoiicrBa. KuCIoThl Kak 3JEKTPOIHUTHI, UX KJIacCU(PHUKAIIS IO pa3IuIHBIM
npu3HakaM. XHMHUYECKHE CBONCTBAa KHCIOT B CBE€TE€ TEOPUU DIEKTPOIUTHUECKOMN
mucconranui. OcoOEHHOCTH B3aMMOJEHCTBHSI KOHIIEHTPUPOBAHHOM CEpPHOM M a30THOM
KHCIIOT ¢ MeTaylaMu. OCHOBHBIE CIIOCOOBI TIOJYyUEHUS KUCIOTHI.
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OcHoBannsg u ux cBoiictBa. OCHOBaHMSA KaK DJEKTPOJIUTHI, MX Kiaccu(UKamus 1o
pa3IMYHBIM  NpU3HaKaM. XUMHUYECKHE CBOMCTBAa OCHOBAaHMM B CBETE TEOPUU
3JIEKTPOJUTUYECKON auccounanuu. Pa3moxkeHne HEpacTBOPUMBIX B BOJE OCHOBAHUM.
OcHoBHbIE CTIOCOOBI MOTYYEHHS] OCHOBAHMIA.

Coau m ux cpoiicrBa. Conu kak 3JeKTpoiauThl. CoMu CpelHUe, KHUCIbIE U OCHOBHBIC.
XUMUYeCKHE CBOMCTBA COJIEH B CBETE TEOPUU AIIEKTPOIUTHUECKON auccoruaii. CrnocoObl
IIOJIyYEHUS COJIEH.

I'maponus coneil.

Oxcuabl M ux cBoiictBa. ConeobOpasyromue U HecosieoOpasyromme okcuabl. OCHOBHEIE,
amoTepHbIE U KUCIOTHBIE OKCU/IBL. 3aBUCUMOCTh XapaKTepa OKCHUJIA OT CTEIIEHU OKHCICHUS
o0pa3yromiero ero Metajia. XUMHYECKHE CBOMCTBA OKCUIOB. [loirydeHne oKCHIoB.
Jemoncmpayuu

B3anmopnencTere a30THOM M KOHLIEHTPUPOBAHHON CEPHOU KUCIIOT ¢ MeTauiaMu. ['openue
docdopa u pacTBOpeHHE MPOTYKTA TOPEHUS B BOJIE.

[Tonmyuyenue u cBoiicTBa amdorepHoro ruapokcuaa. HeobpaTumelil ruaponans kapouna
Kanpius. OOpaTUMbIN THIPOIU3 COJIEH Pa3TUYHOrO THIIA.

Jlabopamopnwie onvimol

HcnbiTanue pacTBOPOB KUCIIOT MHAMKATOpaMu. B3anmoaencTBre METaIIOB C KUCIOTaMH.
B3aumoseiicTBue KUCIOT C OKCHaMHU METauloB. B3anumoeiicTBre KUCIOT ¢ OCHOBAaHUSIMU.
B3anmopeiicTBUe KUCIIOT C COISIMU.

HcnbiTanue pacTBOpOB LIEN0OYEH MHAMKATOpaMu. B3auMoaeincTBre menodYei ¢ COISIMH.
Pasnoxenne HepacTBOpHMBIX OCHOBaHMI. B3anmoenicTBre coneil ¢ MeTaaamu.
B3aumopeiictBue coseit apyr ¢ apyrom. I'uaponus conen pa3iMuHoro TUIa.

Ilpogpunvuvie u npoghpeccuonanvho 3nauumoie 31emenmol cooeprcanus. 1lpapuia
pa30aBIeHHs CEPHOM KUCIOTHI. MICIonp30BaHNe CEPHON KUCIOTHI B IIPOMBIIIUIEHHOCTH.
Enxue menouu, X UCMOIb30BAHUE B IPOMBIILICHHOCTH. [ 'allieHas u HeralieHasi U3BeCTb,
UX PUMEHEHHE B CTpOUTENbCTBE. [ UIic u anedactp, rurcoBaHue.

[Tonstue o pH pactBopa. Kucnornas, menoynasi, HeUTpajibHasi CpeJia pacTBOPOB.

1.6. Xumuuecxkue peaxyuu

Kunaccnpukanusa xumuyeckux peakuuii. Peakuny coeuHeHus, pa3aoxKeHus,
3ameneHus, oomena. Karanuruueckue peakiuu. O0paTtumMble 1 HEOOpATUMBbIE PEaKILIUU.
I'oMOreHHbIE U TeTEpOreHHbIE PEAKIIMH. DK30TEPMUYECKUE U SHAOTEPMUUECKNE PEAKIIUH.
TennoBoii 3¢ ekt xumuueckux peakuuii. TepMoXxuMuyecKkue ypaBHEHUS.
OKHCINTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaknuu. CreneHb oOkucieHus. OKUCINTENb U
BOCCTaHOBJIEHHE. BoccraHoBuTenb U oOkucieHue. MeToj 3JeKTpoHHOro OayiaHca JUIst
COCTaBJICHUS YPAaBHEHUM OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIAM.

Cxopoctb xuMnuyeckux peakuuii. [loHsSTHE O CKOPOCTM XUMHUYECKHX peEaKUuil.
3aBUCUMOCTh CKOPOCTM XHMHYECKHUX pEakIUi OT pa3iuyHbIX (DaKTOPOB: MPUPOJIBI
pearvpymoIrx BelecTB, UX KOHLEHTPalu, TEMIIEPATypbl, HOBEPXHOCTU CONIPUKOCHOBEHHUS
U UCIOJIb30BaHUs KaTalIu3aTOPOB.

OO0paTumocTh XUMHYecKUX peaknuii. OOpaTuMble 1 HEOOpAaTUMBbIE peaKIIMU. XUMHUECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.

Jemoncmpayuu

ITpumepbl HeOOPATUMBIX peakIHii, HAYIIUX ¢ 00pa30BaHUEM OCaJKa, Ia3a UM BOJBI.
3aBHCUMOCTh CKOPOCTH PEAKIIMH OT MPUPOIbI pearupyromux BemecTs. B3anmoaeiictere
PacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMH THOCYJIb(aTa HaTpUs Pa3IMUHON KOHIICHTPALUU
1 TemnepaTypbl. MoJienb KUISIIETo CI0s.

3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaklMy OT NMPUCYTCTBUS KaTalu3aTopa Ha IpUMeEpe
pa3oKeHus mepoKcua BOAOPO/Ia C MOMOIIBI0 JUOKCHIa MapraHiia 1 KaTaja3bl.

Mogens anexkrponusepa.

Monenb 37eKTpOAN3HON BaHHBI JIIsl TOJTYUYEHHS allFOMUHUSA. MoJiesib KOJIOHHBI CUHTE3a
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aMMUaKa.
Jlabopamopuusie onvimot

Peaknus 3amenienuss Meau jKee30M B pacTBOpE MEIHOro Kynopoca. Peakuuu, uayuiue ¢
o0Opa3oBaHHeM OCaJiKa, ra3a Wil BOJbI.

3aBUCHUMOCTb CKOPOCTH B3aUMOJICHCTBHUSI COJISTHOM KUCIOTHI C METANIaMU OT UX MPUPOJIBI.
3aBUCHMOCTh CKOPOCTH B3aUMOJEHCTBHUSI LIMHKA C COJITHOM KUCIIOTOM OT €€ KOHIEHTPALIMH.
3aBUCHMOCTh CKOpOCTH B3aumojenctBusi okcuga meau (II) ¢ cepnoit kucmoroit oT
TEeMIIepaTypsbl.

Ilpogpunvusvie u npogheccuonanvro 3nauumole rnemenmol cooepicanus. llonsrue 06
3EKTPOJIN3€E. DIEKTPOIU3 PACIUIaBOB. DJIEKTPOJINU3 PACTBOPOB. DIEKTPOJIUTUYECKOE
noxyyeHue antoMunus. [Ipaktuueckoe npuMeHeHne 3IeKTpoiin3a. [ anpBaHoIUIaCTHKA.
lanpBanocterusi. PadunupoBanue BETHBIX METAJLIOB.

Karanus. I'omoreHHsle u rereporeHssle Katau3aTopsl. IIpomoropsl. Katanutuyeckue bl
HNHruburops!.

[Ipoun3BoaCcTBO aMMHUaka: Cblpbe, anmnaparypa, Hay4Hble PUHIIMIIBL.

1.7. Memannvl u nememannol

Mertannbl. OCOOEHHOCTH CTPOEHMSI aTOMOB M KpucTaioB. Pu3nyeckue CBOKHCTBA
MetaiioB. Knaccudukaius MeTayuioB MO pa3iUYHbIM MpH3HAKaM. XHMUYECKHUE CBOMCTBA
METAJJIOB. DJIEKTPOXUMUYECKHUH psAJl HANPSIKEHUH MeTaioB. MeramioTepMusi.

OO6mue crnocoObl monydeHuss MmetayuioB. llonarue o meramtypruu. Ilupomeramtyprus,
THAPOMETAIUTYPTHUsl U dJIeKTpoMeTaiuTyprus. CIuiaBbl YepHbBIE U I[BETHHIE.

Hemeramibl. OcoOGeHHOCTH CTpoeHHs aToMoB. Hemeramibl — mpocThie BeEIlIECTBa.
3aBUCHMOCTh CBOMCTB TaJOI€HOB OT UX TMOJOXKEHUS B TEPUOJUYECKON CHCTEME.
OKHCIIUTENbHBIE U BOCCTAHOBUTEIBbHBIE CBOWCTBA HEMETAVIOB B 3aBUCUMOCTH OT HUX
TIOJIOKEHUS B PAY DJIEKTPOOTPUIIATETLHOCTH.

Hemoncmpayuu

Komneknus metaios.

B3aumoneiicTBue MeramioB ¢ HemeTalamMu (okene3a, IIMHKAa W aIOMUHHUS C CEpOW,
TIOMUHHUSI C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE Keje3a B XJIOPE).

I'openue MeramioB. ATIOMUHOTEPMHUS.

Konnexkuust Hemetamon. ['openue Hemetamios (cepsl, hocdopa, yris). BeirecHeHne meHee
AKTUBHBIX TAJIOTEHOB M3 PACTBOPOB UX COJel O0siee aKTUBHBIMU TaJOTeHAMH.

Moens TpOMBIIUIEHHOW YCTaHOBKH ISl IPOU3BOJICTBA CEPHOM KUCIOTHL. Moienb neun Juist
o0xura wu3BecTHsAKa. Kosuleknuu MOpoAyKIHMHA CHUIUKATHOM MPOMBIIIJICHHOCTH (CTEKIa,
dapdopa, pasHca, IEMEHTa pa3TMYHBIX MApOK U JIp.).

Jlabopamopuvie onvimot

3akanka 1 OTIYCK CTalH.

O3HakOMJIEHHE CO CTPYKTYpaMu ceporo u 06enoro uyryHa. Pacro3naBanue py xenesa.
Ilpakmuueckue 3anamus

[Tonydenue, cobnpanue U pacro3HaBaHueE ra3oB. PerieHne sKcrepruMeHTalbHBIX 3a/1a4.
Ilpogunvuvie u npogheccuonanvno 3nauumple 3n1emenmeul codeprcanus. Kopposus
METAJUIOB: XUMHUUECKas M SJIEKTPOXUMUYECKasA. 3aBUCUMOCTb CKOPOCTH KOPPO3UU OT
yCIOBHH OKpyxatoied cpeabl. Knaccudukaiuys KOppo3uu METAILIOB TTO Pa3JIMYHBIM
npu3HakaM. CrocoObI 3alUTHl METAIIJIOB OT KOPPO3HH.

[Tpon3BOACTBO YyTYHA U CTaJIH.

[Tonydyenne HemeTayuioB (PaKIIMOHHON MEPETOHKOW KHAKOTO BO3AyXa U JIEKTPOIU30M
PacTBOPOB UJIM PACILIABOB 3JIEKTPOIHUTOB.

CunukaTHasi IPOMBIIUIEHHOCTh. [IpoU3BOACTBO CEpHOI KUCIIOTHI.

2. Oprannueckasi XUMHS

2.1.  OcnosHble noHAMUA OP2AHUYECKOU XUMUU U Meopusi CMpOeHUus OpeaHUu4yecKux
coeouHeHutl
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IIpenmer opranmyeckod xuMuu. I[IpuponHble, HCKYCCTBEHHBIE U CHHTETHYECKHE
opraHuyeckue Beuectsa. CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.
BanentHocTh. XMMHUECKOE CTPOEHUE KaK MOPAJOK COEAMHEHMSI aTOMOB B MOJIEKYJIBI 10
BAJICHTHOCTH.

Teopusi crpoeHusi oprannyeckux coeqnueHuii A.M.bytiepoBa. OcHOBHbBIE MOJIOXKEHUS
TEOpUU XMUMHUYECKOTO cTpoeHus. M3omepus u uzomepsl. Xummudeckue GopMmysabl U MOAETU
MOJIEKYJI B OPTAaHUYECKOW XUMHUH.

Kaaccuduxanus opranmyeckux BemecTB. Kiaccuukanus BemecTB MO CTPOSHUIO
YIJIEPOJHOTO CKEeJIeTa M HATMYKIO (PyHKIIMOHAIBHBIX TpyI. ['oMosioru u romonorus. Hagana
Homenkiatypsl IUPAC.

Knaccupukanuss peakumid B OpraHuveckoil xumMuMm. Peakuum npucoenuHeHus
(rugpupoBaHMsl, TalOTEHUPOBAHUS, TUAPOTAJOTCHUPOBAHUS, TuApaTanuu). Peakuuu
OTLICIUIEHUs (JETUAPUPOBAHUS, JErHJIpOraJloreHUPOBAHUS, Jerujparauuu). Peaknuun
3amellenus. Peakuuu nuzomepusanuu.

Jemoncmpayuu

Mopenu MOnEeKyJ1 TOMOJIOTOB U H30MEPOB OPraHUYECKUX COECITMHEHHM.

KauecTBeHHOE 00HapykeHUE yriepoja, BOJOPOAa U XJOpa B MOJEKYJaX OpPraHUYECKUX
COCTMHEHUH.

Jlabopamopnuiii onvim

N3roroBnenue Moaenei MoJIEKyJl OpraHUYECKUX BELIECTB.

Ilpogunvuvie u npogpeccuonanvno 3nauumvie rnemenmol cooepycanua. llonstue o
cyOcTpare u peareHTe. Peakiuu OKWCIEHHS M BOCCTAHOBIIEHUSI OPraHMYECKHX BEIIECTB.
CpaBHeHue KilacCU(pUKALUN COSUHEHUH U KilacCU(UKALUY PEeaKIMi B HEOPraHUYECKON U
OpraHUYEeCKON XUMUHU.

2.2. Venes00opoowsl u ux npupooHvle UCOYHUKU

AJIKaHBbI. AJIKaHbl: TOMOJIOTMYECKHW psJ, H30MEpUs U HOMEHKJAaTypa aJKaHOB.
XUMUYECKHE CBOMCTBAa allkaHOB (MeTaHa, 3TaHA): TOPEHHE, 3aMEILIEHUE, Ppa3IoKEHUE,
neruapupoBanue. I lpumMeHeHue alkaHoB Ha OCHOBE CBOMCTB.

AJIKeHBbI. OTWJIEH, €ro IMojJy4YeHue (JEeTUApPUpPOBAHUEM JTaHa, JEMOJIMMEpU3aIueit
nonusTHIIeHa). ['oMonoruueckuid psii, U30Mepus, HOMEHKJIATypa alKeHOB. XHUMHUYECKUE
CBOMCTBA ATHJIEHA: TOPEHHUE, KaueCTBEHHbIE peakiuu (oOecliBeunBaHre OPOMHON BOJBI U
pacTBopa mepMaHTaHaTa Kajus), THApaTamus, noinuMepusanus. [IlpuMenenue sTuieHa Ha
OCHOBE CBOWCTB.

JAuensl n kayuyku. [loHATHE O TMEHAX KaK yIJIEBOAOPOAAX C IBYMs JBOMHBIMHU CBS3SIMHU.
ConpspxkeHHble JUeHbl. XUMUYECKUE CBOWCTBa OyTaaneHa-1,3 u n3omnpeHa: odeclBeunBaHUE
OpOMHOM BOJBI U MOMUMEpHU3AIMsl B Kaydyku. HaTypallbHbII U CHHTETUYECKHE KAyUyKH.
Pe3una.

AnxkuHbI. AnerwieH. XHMHYECKHE CBOMCTBAa alleTWJIEHA: TOpeHHe, oOecIBeuMBaHHE
OpOMHO¥ BOJIbI, TPUCOECIUHEHHUH XJIOPOBOIOPOIa U THApaTalus. [[puMeHeHune aleTuiieHa Ha
OCHOBE CBOMCTB. MeXKi1accoBasi H30MEpHs € aJIKaIUEHAMHU.

Apenbl. benzon. XwuMmuueckue cBoicTBa O€H305la: TOpPEHHME, PEAKIUH 3aMelleHus
(raloreHupoBaHue, HUTpoBaHue). [IpumMeHeHne GeH301a Ha OCHOBE CBOMCTB.

IIpupoaHble HMCTOYHMKHM YyrieBoaopoaos. IIpupoanslii ras: cocraB, NPHMEHEHHE B
KauecTBE TOIUIMBA.

Hedts. Coctas u nepepabotka Hedtu. [leperonka nedpru. Heprenpoaykrer.
Jemoncmpayuu

['openne MeraHa, STHIIEHA, allETUIICHA.

OTHoleHNEe MeTaHa, YTHIIEHA, alleTueHa U OeH30/1a K pacTBOpaM MepMaHTaHaTa Kaaus U
OpoMHO¥ BojI€.

[TonmyuyeHue >TUsIeHA peaklMel NeruapaTaluy 3TaHoa, alleTUIIeHa — THAPOJIN30M Kapouaa
KaJbLUS.
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Pa3noxkeHne kayyyka TIpU HarpeBaHWM, UCIBITAHUE MPOAYKTOB pAa3JIOKEHUS Ha
HENPEIENbHOCTD.
Komneknust ob6pasioB Heptu u HeprenponykrtoB. Komnekuus «KameHHBIH yroimb u
IIPOLYKIHS KOKCOXMMUYECKOIO ITPOU3BOJICTBA.
Jlabopamopnwie onvimol
O3HakomJieHME C KOJUIeKIMeH o00pa3noB HedTH U MNPOAYKTOB €€ IepepaboTKH.
O3HaKOMJIEHHE ¢ KOJUIEKLIMEN KayuyKOB U 00pa3liaMy U311 U3 pEe3UHBI.
Ilpogunvuvie u npogeccuonanvno 3nauumvie 3rnemenmsl cooeprcanusn. IlpaBuio
B.B.MapkoBuukoBa. Kiaccupukamuss u HazHaueHHe KaydykoB. Kiaccupukanus wu
Ha3Ha4YeHHUE pe3uH. BylkaHuszanus kaydyka.
[lonyyenne aneTwieHa MUPOJIM30M MeTaHa H  KapOuWAHBIM  cnocoOoM. Peakums
IIOJINMEpU3auuy BUHWIXJI0pUAa. [lonuBuHMWIXIIOpU M ero npuMeHenue. Tpumepusanus
alieTuJIeHa B OEH30I1.
ITonsarue o6 >kctpakuuu. BoccTranoBienne HUTPOOEH301a B aHWIMH. ['oMooruueckuii psa
apenoB. Tonyon. HurpoBanue Tosryona. Tporui.
OcCHOBHbIE HaNpaBJICHUs IPOMBIIUIEHHONH MepepaboTKU MpupoaHoro rasza. llomyTHeiid
He(TSAHOM ra3, ero nepepadoTka.
IIponiecchl NpOMBIIITIEHHOH NepepaboTku HePTU: KPeKUHT, pudopMUHr. OKTaHOBOE YHUCIIO
OCH3MHOB M [IETAHOBOE YMCIIO TU3EIHHOTO TOILINBA.
Kokcoxummuueckoe npou3BOACTBO U €ro MPOLyKIUS.
2.3. Kucnopoocooepoicawjue opeanuueckue coeOuHeHus
Cnuptel.  [lomyueHnue »5TaHona OpoXEHHMEM TIUIIOKO3bI M THMJpaTalved STHIIEHA.
I'uppokcunbHas rpynna kak (yHKUUOHaibHas. IloHATHE O mHpenenbHBIX OJJHOATOMHBIX
cnupTax. XMMHUYECKHE CBOICTBa 3TaHOJA: B3aMMOJEHCTBHE C HaTpueM, O0Opa3oBaHME
MPOCTBIX CIOXKHBIX I(QHUPOB, OKUCIEHHE B ajbaeruj. lIpuMeHeHHe 3TaHOJa Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 OCIEACTBHS U1l OPraHU3Ma YEJIOBEKa U IPENYyNPEKICHUE.
I'muuepuH kak mnpeAcTaBUTEIb MHOTOaTOMHBIX cHUpTOB. KauecTBeHHas peakuus Ha
MHOI0aTOMHBbIE cIUpThl. [[puMenenue rimuuepuna.
®enon. Ousnueckue W XUMHUYECKHE CBOWCTBA (eHona. B3amMmHOEe BIMSHUE aTOMOB B
MoJieKyJie (eHONa: B3aMMOACHUCTBUE C TUAPOKCHIOM HATpUs W A30THOH KHUCIIOTOM.
[Ipumenenue (heHosia Ha OCHOBE CBOWCTB.
Aabaeruapl. Ilonstue o0 ampaerunax. AJpJeruaHas Tpynna Kak (DyHKIHMOHAJIbHAs.
dopMalIbJIeru]1 U €ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIIEHUE
B COOTBETCTBYMOIIMK cnupT. [lodydeHune anbaeruioB OKHCIEHHUEM COOTBETCTBYIOLIUX
cnuptoB. [IpuMenenne Gpopmaibaeruia Ha OCHOBE €ro CBOMCTB.
KapOonoBbie kucorhl. [lonstue o kapOoHOBBIX kucioTax. KapOokcuiibHas rpymma Kak
¢byHKIMOHAIBHAS. ['OMOI0OrHUecKuil psijl MpeaebHbIX 0OTHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[TonmyuyeHne kapOOHOBBIX KUCIOT OKMCICHUEM alIbJIETHA0B. XMMUUYECKHE CBONCTBA YKCYCHOM
KHCIIOTBI: OOIMEe CBOWMCTBA C MHHEPAJbHBIMM KHCIOTaMU U PEAKLUs 3TepUUKALNU.
IIpuMeHeHHEe YKCYCHOM KHCIOTBI Ha OCHOBE CBOWMCTB. BpICIINE >KMpHBIE KUCIOTHI Ha
IpUMepe NaIbMUTUHOBOW U CTEAPUHOBOM.
CaosxHble 3¢pupbl M KUPbI. [lonydyeHne caoxHbIX 3PUPOB peakiuen

stepuduxanyu. CiaoxHbie 3QUpHI B IPUPOE, UX 3HaUeHuE. [[puMeHeHne ciaokHbIX 3(hUpoB
Ha OCHOBE CBOMWCTB.
Kupsl kak crnoxsble 3¢upbl. Kinaccudukanus >xupoB. XUMHUYECKHE CBOMCTBa KHUPOB:
TUIPOJIN3 ¥ TUAPUPOBAHNE )KUJIKHUX KUPOB. [[priMeHeHne )kupoB Ha OCHOBE CBOWCTB. MbLIa.
YraeBoabl. YTIIeBOAb, WX KiIaccupukanms: MoHocaxapuabl (TIOK03a, (pykTos3a),
Jcaxapuibl (caxapo3a) U moJrcaxapu/abl (Kpaxmall U 1eJUIi0J103a).
['mroko3a — BemIECTBO ¢ JBOMCTBEHHOW (DYHKITMEH — albAerujaoCupT. XUMHYECKUE
CBOWCTBA TJIIOKO3bl: OKHCIEHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COpOMT,
ciupToBoe Opokenue. [[pumeHeHre TIIF0K03b Ha OCHOBE CBOWCTB.
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3HaueHUe YIJEBOJOB B JKUBOM MNPUPOAE U JKU3HM dYeloBeka. [loHsATme o peakumsax
MOJIMKOHACHCAIIMM M TUAPOIM3a Ha NpPUMEPE B3aWMOIIPEBPAIICHUI: TJIOKO3a <>
MIOJINCAXapU.

Jemoncmpayuu

Oxucnenue crupTa B ajabAeTU.

KauecTBeHHbIE peakliii HA MHOTOATOMHBIE CIIUPTBHI.

PactBopuMocCTh (heHONa B BojJe MpH OOBIYHON TeMIepaType U HarpeBaHuu. KauecTBeHHbIE
peakuu Ha GEHOII.

Peaxiust cepeOpstHOTO 3epKaja ajabJeruI0B U TIFOKO3BI.

OKHCIeHHEe abJICTUI0B M TJIOKO3bI B KHCJIOTY ¢ momoiipio ruapokcuga meau (l1).
KavectBennas peakuust Ha kpaxmai. Komnekius s¢pupHbIX Macen.

Jlabopamopuusie onvimot

PactBopenue riounepuna B Boje U B3aumojenctue ¢ ruapokcuaom meau (l1). Cpoiicta
YKCYCHOM KHCIIOTBI, OOIIMEe CO CBOWCTBAMU MHUHEPAIbHBIX KHCIOT. JloKa3zaTenbcTBO
HEIPEIEIIBHOIO XapaKkTepa )KUIKOr0 KHUpa.

B3aumoneiicTBue rioko3bl U caxapossl ¢ ruapokcugom meau (Il). KauectBennas peaxuus
Ha KpaxmaJl.

Ilpogpunvuvie u npogheccuonanvno 3Havumvle rnemenmuvt cooepiycanusn. MeTUIoBbIA
CHUPT M €ro MCIOJIb30BAaHUE B KAYECTBE XMMHYECKOI'O ChIpbsi. TOKCUYHOCTh METaHOJIA U
MpaBWIa TEXHUKUA 0€30MacHOCTH MpH paboTe ¢ HUM. DTUIICHIJIMKOIb U €r0 MPUMEHEHUE.
TOKCHYHOCTD ATHIICHIIIMKOJS U TIPAaBUIIa TEXHUKH 0€301TaCHOCTH MPH paboTe ¢ HUM.
[Tonyuyenue ¢enona U3 MPOAYKTOB KOKCOXMMHYECKOTO IPOU3BOJCTBA W M3 OEH30Ia.
[MomukonneHcanust ¢Gopmanpaeruia ¢ (GeHosoM B (GEeHONIOPOPMATBACTHIHYIO CMOITY.
Aueranpaerua. [londarue o keToHax Ha npuMepe aueroHa. [Ipumenenue aleroHa B TEXHUKE
1 IPOMBILLIEHHOCTH.

MHuoroo6pasue kapOOHOBBIX KUCIOT (I[aBEJI€BON KUCIOTHI KaK JBYXOCHOBHOM, aKpUJIOBOM
KHUCJIOTHI KaK HETIPeeIbHOM, OEH30MHON KUCTOTH KaK apOMaTUYECKOM ).
[InenkooOpa3yromue Macia. 3aMeHa JKAPOB B TEXHUKE HEMMIIEBBIM  CBHIPHEM.
CuHTEeTHYECKHE MOIOIIHNE CPECTRA.

MomnouHokucioe OpoxkeHue rioko3sl. Kuciomonounsie npoaykThl. CHIOCOBaHHE KOPMOB.
Hurposanue nemmonosst. [Iupokcunu.

2.4. A3omcooeporcawue opeanuyeckue coeournenus. [lonumepwl

Amunbl. [lonarne o0 amuHax. Anudarudyeckue aMuHBI, WX KiIaccuuKamus U
HOMEHKJIaTypa. AHWJIMH KakK oOpraHuueckoe ocHoBaHue. [lonmyueHue aHwWiIMHA U3
HUTpoOeH3omna. [[puMeHeHe aHuIMHA Ha OCHOBE CBOMCTB.

AMMHOKHMCJIO0TBI. AMHUHOKHUCIIOTHl Kak aMdoTepHble TU(YHKIHUOHAIbHBIE OpPraHUYECKUe
COCAUHEHMS. XHMHYECKHE CBOWCTBA AMMHOKHCIIOT: B3aUMOJACHCTBUE C WIEIOYAMH,
KHCJIOTaMH M JApPYyTr C JApyroMm (peakius TMoJuKOHAeHcanuu). IlenTtuaHas cBsi3b U
nojunentuasl. [[puMeHeHrne aMUHOKHUCIIOT HAa OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTOpUYHas, TpPEeTUYHAsl CTPYKTYypbl OeaKkoB. XMMHYECKHUE CBOWCTBA
OENKOB: TOpeHHe, NeHaTypalus, TUAPONIN3, [BETHbIE peakiuu. buonornyeckue GyHKIUU
OEIKOoB.

Iosmmepsl. benku u monrcaxapusl Kak OMOMOTUMEDHI.

Ilimactmaccesl. [lonmydeHre moJMMEPOB peAKIHMEN MOJIMMEPU3ALMU W TOJIMKOHICHCAIUH.
TepMonacTUUHBIE U TEPMOPEAKTUBHBIE ITacTMacchl. [Ipencrasurenu miacrtmace.
Bosokna, ux kiaaccupuxkanmus. I[lomydyenue BoIOKOH. OTIENbHBIE MPEICTABUTEIU
XUMHYECKHUX BOJIOKOH.

Hemoncmpayuu

B3aumoseiicTBue aMMuaka U aHUJIMHA C COJSTHOM KUCIOTOW. Peakius anunmHa ¢ OpoMHOI
BOJIOM.
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JlokazaTenbcTBO Hamuuusi (DYHKIMOHAIBHBIX TPYyHNIn B pacTBOpaX aMHHOKHCIIOT.
PacTBOpeHue u ocaxxaeHne OenKoB.

L{BeTHBIE peaku OEITKOB.

['openue nTuvbero nepa v MIEPCTSIHON HUTH.

Jlabopamopnuie onvimot

PacTBOpeHue 0enkoB B BoJe.

OOHnapy>xeHue 0eJIKOB B MOJIOKE U MACHOM OYJIbOHE.

JleHaTypanusi pacTBopa OejlKka KypWHOTO SIidlla CIUPTOM, PAacTBOPAMHU COJICH TSKEIIBIX
METAJUIOB U IIPU HArPEBAHUU.

Ilpakmuueckue 3anamusn

Pemienne sKCHEpUMEHTANBHBIX 33/1a4 Ha WACHTH(PHUKAIMIO OPTaHUYECKUX COCAMHEHHM.
Pacrnio3HaBanue miacTMacc U BOJIOKOH.

Ilpopunvuvie u  npogpeccuonanvho  3HaUUMbBIE  INIEMEHMIBL  COOEPHCAHUAL.
AMUHOKAIpoHOBasi KUCIIOTa. KampoH Kak TpeACTaBUTENh IOJIHAMUIHBIX BOJOKOH.
Hcnonp3oBanue  ruaposimza  OEJIKOB B MPOMBINUIEHHOCTH.  [lonmBHHMIXIOPHUT,
nonuteTpadropaTIiieH (Teduion). DeHosnodopmanbaeruaHbie TIacTMacchl.  Llemmymouns.
[TpombITIIEHHOE TPOU3BOACTBO XUMHUECKUX BOJIOKOH.

IIpumepHbIie TeMbl pedepaToB (TOKIAT0B), HHAHBUIYAJbHBIX POEKTOB

. buorexHonorus u renHas nHxeHepus — texHonoruu XXI Bexa.

. HanoTtexHosorus Kak NpuOpUTETHOE HANPABICHUE PAa3BUTHS HAYKU U IPOU3BOJICTBA
B Pocculickoit @enepanuu.

. CoBpeMeHHbIE METO/Ibl 00€33apaKUBAHHSI BOJIBI.

. AJIIOTpONUS METAIIOB.

. Kuznp un gesarensHocth J.M.Menpaeneena.

. «IlepuonnyeckoMy 3akoHy OyyIiee HE TPO3UT pa3pyLICHUEM. . .)»

. Cunres 114-ro snementa — TpuyM¢ poCCUICKUX (PU3UKOB-SACPIIHKOB.
. H3oTonsl Bogopoxa.

. Hcnonp30BaHne paliOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LIEIIAX.

. PeHTreHoBckoe M3IyUYeHHE U €ro UCII0JIb30BaHUE B TEXHUKE U MEIULIUHE.
. [Inazma — yeTBEepTOE COCTOSTHUE BEILECTBA.

. AMop¢HbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

. OxpaHa OKpy’Karolel cpepl OT XUMHUYECKOI0 3arpsi3HeHus. KonmnyecTBeHHbIE
XapaKTEPUCTHUKU 3arps3HEHUS OKPYIKaloLe cpeibl.

. [TpumMeHeH#e TBEp0ro U razoodpasnoro okcuaa yriaepoaa (1V).

. 3aruTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpsi3HEHNUS.

. I'pybGoaucnepcHble CUCTEMBI, UX KJIacCU(UKAIUSA U UCTIOIb30BAHUE B
npodeccnoHanbHOM 1€ TEIIbHOCTH.

. Kocmernueckue renu.

. [IpuMeHeHne cyCnieH3uil U SOMYJIbCUI B CTPOUTEIIBCTBE.

. MuHepalibl ¥ TOpHBIE TOPOBI KaK OCHOBA JIUTOC(EPHI.

. PactBops! Bokpyr Hac. Tumsl pacTBOpOB.

. Bopa kak peareHT u cpena A XMMHYECKOTO Mpoliecca.

. Kuznub u gesrenpHocth C.Appenuyca.

. Bxnazx oTe4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH JIEKTPOITUTUYECKON
JUCCOLIUAIUH.

. YcTpaHeHue )KeCTKOCTH BOJbI HA IPOMBIIUIEHHBIX MTPEANPUATHIX.

. CepHas KuCJIOTa — «XJIe0 XUMUYECKOW MTPOMBIIIJICHHOCTHY.

. Vcnonb30BaHne MUHEPATbHBIX KUCIOT HA MPEANPUIATUSAX PA3IMIHOTO NPOduIIs.
. OKcHBI U CONU KaK CTPOUTENIbHBIE MaTepPHAaIbL.

. Hcropus rumca.

. [ToBapeHHasi colib Kak XUMHUYECKOE CBIPhE.
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. MHoronukuii KapOOHAT KalbLUs: B IPUPOJIE, B TPOMBIIICHHOCTH, B OBITY.

. Peakuiuu ropeHus Ha pOU3BOACTBE U B OBITY.

. BupryanpsHoe MOETMPOBaHNE XUMUYECKUX ITPOLIECCOB.

. DNEKTPOIN3 PaCTBOPOB AIEKTPOJIUTOB.

. DNEeKTPOIN3 PacIlIaBOB 3JIEKTPOIUTOB.

. IIpakTHyeckoe NpUMEHEHHUE IEKTPOIIN3a: padhUHUPOBAHUE, FaJIbBAHOIIIACTHKA,
raJIbBaHOCTETHS.

. HcTopus nosydeHus ¥ IPOU3BOACTBA ATFOMUHUS.

. DNEeKTPOIUTUYECKOE TOTydYeHUE U pahUHUPOBAHHUE ME]TH.

. Kuznp un gesrtenpHoCcTh [, J{9BH.

. Ponp MeTamioB B HCTOpUM 4€I0BEUYECKOM HUBUIM3aLHUU. VICTOpHS OT€UEeCTBEHHON
4epHOU MeTauryprui. COBpeMEHHOE METAJIITypPrUueCKO€e IIPOU3BOACTBO.

. Hcropus oTeuecTBEHHOM IBETHOM MeTaulypruu. Poias MeTamioB U CIIJIaBOB B
HAy4YHO-TEXHUYECKOM IPOTpecce.

. Koppo3ust MeTayioB 1 crocoObl 3alIUTH OT KOPPO3UH.

. WuepTHbIe 1y 01aropoJHbIe ra3sl.

. Poxparonme conm — rajnoreHsl.

. Hcropus mBenCKON CIIMYKH.

. HcTopust BOBHUKHOBEHUS U Pa3BUTHS OpPraHMYECKON XUMUU.

. XKuszsb n gesrenpHocts A.M.ByTneposa.

. Butanusm u ero kpax.

. Ponb 0oTeUeCTBEHHBIX YUEHBIX B CTAHOBJIICHUH U Pa3BUTUH MUPOBOW OpraHUYECKON
XUMHH.

. CoBpeMeHHBIE PEACTABIECHUS O TEOPUU XUMUYECKOTO CTPOEHUS.

. DKOJIOTMYECKHE aCIEeKThl UCIIOIb30BaHMSI YIIIEBOJIOPOIHOIO CHIPBS.

. OKOHOMHMYECKHE aCIEKTHl MEXAYHAPOIHOIO COTPYIHUYECTBA 10 UCIIOIb30BAHUIO
YIJIEBOJOPOIHOTO CBIPBSI.

. HcTopus OTKpBITUS M pa3pabOTKU I'a30BbIX U HEPTSIHBIX MECTOPOKICHUN B
Poccuiickoit @enepanuu.

. XuMHsl yTI€BOJOPOAHOIO ChIpbs M MOs1 Oy tymasi mpodeccus.

. VYTII1eBOI0POIHOE TOIIMBO, €70 BU/IbI U HA3HAYCHUE.

. CuHTeTn4eckue KayuyyKH: HCTOPHsI, MHOT0OOpa3He U MepPCIeKTHUBBI.

. Pe3snHoTEXHMUYECKOE TPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHHYECKOM IIPOTpecce.
. CBapouHO€ MPOU3BOJACTBO U POJIb XMMHH YTJIIEBOJIOPOIOB B HEM.

TEMATUYECKOE IINIAHUPOBAHUE

IIpu peanuzanum conepkaHus o01e00pa3oBaTeIbHON YYeOHOW JUCHUIUIMHBL «XHMHUS)

cnenuanbHocT 23.02.07 «TexHuueckoe oOCIyKMBAaHWE M PEMOHT JBUTaTeled ,CUCTEM U

arperatoB aBTOMOOUIIE» MaKcHMalbHasi Harpy3ka COCTaBisieT — 78 4acoB, U3 HUX

aynutopHasi (oOs3aTenbHasi) Harpy3ka OOyd4arolmuxcs, BKJIOYas J1abOpaTOpHBIE OMBITH U
MPaKTUYECKHE 3aHITUS, — /8 4acoB.

Temaruveckuii JIaH

Bun yue6Hoit paboThI KonmgecTBo gacoB
Aynuropssie 3austusi. ConeprkaHue 00yueHus

Beenenue. 1

1.00mas u HeopraHu4yecKasi XUMHSL. 40

1.1.0OcHOBHBIE TIOHSTHUS U 3aKOHBI XHMHH 4

1.2.ITepuoanyeckuii 3akoH u [lepronuueckas cucrema Xumuueckux 3aementos 1.1, | 6
MeHnzeneeBa 1 CTPOCHHE aTOMA.

1.3.CtpoeHue BelecTna. 6
1.4. Bonma. PacTBOpBI. DNeKTpoIUTHIECKAS 6

JIUCCOLIHAITUS

1.5. Knnaccugukarysi HSOpraHU4eCKUX COSTUHECHUI W UX CBOWCTBA 5
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1.6. XuMHYCCKHE PEaKIIUU 6
1.7.MeraJuibl 1 HEMETAJLIBI 6
2.0praanyecKast XUMHUs 30
2.1. OCHOBHBIC IOHATHS OPTaHUYECKON XUMUHU 4
Y TEOPHUs CTPOCHUSI OPraHMYSCKUX COSTMHCHHIHA

2.2. YTaeBoI0poIbl ¥ UX MPUPOIHBIC HCTOYHHKH 8
2.3. Kucnopoaconepxamrie opraHnaecKue 10
COCIMHEHUS

2.4.A30TCconepKamume opraundeckue coequHeHus. [TomuMepsr 8
Hroro 78
CamocTrosTenpHas pabora

Tpomesicymounas ammecmayus 6 popme oug@epenyuposaniozo 3auema

Bcero | 78

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJBbHOCTH CTYJIEHTOB

Couepﬂcanne XapaKTepMCTmca OCHOBHBIX BU/IOB 1€ATE€JILHOCTH CTYACHTOB

o0y4eHns (Ha ypoBHe Y4eOHBIX JelicTBHI)
Baxneiimme YMeHue 1aBaTh OnpeAeseHue U OIepUpOBaTh CISAYIOIUMU XUMHUECKUMY MOHATUSIMMU:
XMMHYECKHE BEIIECTBO, XUMHIECKUI JIEMEHT, aTOM, MOJIEKYJId, OTHOCUTEIIbHBIE aTOMHAsI 1
MOHATUS MOJIEKYJISIPHAsI MacChl, HOH, aJZIOTPOIIHS, H30TOMBI, XUMUUYECKas CBSI3b,

ANEKTPOOTPHULATENILHOCTD, BaJIEHTHOCTD, CTENIEHb OKUCIIEHUS, MOIIb, MOJIIpHAs Macca,
MOJISIPHBIH 00bEM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJIEKYJISIPHOTO H HEMOJIEKYJISIPHOTO
CTPOEHUS, PACTBOPBI, AIEKTPONIUT U HEINEKTPOIIUT, DNIEKTPOIUTHYECKAS JUCCOLHALN,
OKHCIIUTEIb U BOCCTAHOBHUTEIIb, OKMCIIEHHE U BOCCTAHOBIICHHUE, TEIUIOBOI 2 dekT peakuny,
CKOPOCTh XUMHUYECKOM peaklnu, KaTanu3, XHMHUIEeCKOe paBHOBECHE, YTTICPOIHBIN CKEJIeT,
(YHKIMOHAIbHAS TPYIIA, ©30MEPHsl, TOMOJIOTHs

OCHOBHEIE (DOpMyJ'II/IpOBaHI/Ie 3aKOHOB COXpaHCHHA MACChl BEIICCTB U MMOCTOAHCTBA COCTaBa BEIIECTB.
3aKOHBI YcraHoBka HpH‘IHHHO-CHGI{CTBCHHOﬁ CBA3U MCXKAY COACPKAHUCM
XUMHUHU 9THUX 3aKOHOB U HAITUCAHHUECM XHUMHWYCCKUX ¢)OpMyH u ypaBHeHHﬁ.

YcraHOBKa SBOJIOLMOHHOM CYIIHOCTH MEHJIEIICEBCKOW U COBPEMEHHON (pOpMYIHPOBOK
nepuoauueckoro 3akona J[.M1.Menneneesa.

OObsicHeHnE (PU3NIECKOTO CMBICIIa CUMBOJIMKH IIEPHOANIECKON

TabnuIEl XuMHIeckux 3neMenTos J[.M.MenneneeBa (HoMepoB 3ie-

MEHTa, IEPHO/ia, TPYIIIbI) M yCTAHOBKA IPUYNHHO-CIIEACTBEHHON

CBSA3H MEXKIY CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMH HU3MEHEHHS

CBOHCTB 3JIEMEHTOB 1 00pa30BaHHBIX UMH BEIIECTB B IEPUOJIAX U IPYIIax.
XapakTepHuCTHKa 3JIEMEHTOB MaJIbIX M OOJIBIIMX MEPHOJIOB IO UX MOJIOKEHUIO B
ITepuoguueckoii cucreme J1.JM1.MeHnaeneesa

OcCHOBHBIE YcraHOBKa 3aBUCHMOCTH CBOWCTB XUMHYECKHX BEIIECTB OT CTPOCHHSI aTOMOB 00pa3yroIHIX
TEOPUH XMMUHU | UX XUMHYECKHX 3JIEMEHTOB. XapaKTepUCTHKA Ba)KHEHIIINX THUIIOB XUMHUECKUX CBA3EH U
OTHOCHUTEIIBHOCTH 3TOW TUITOJIOTHH.

OOBsicCHEHHE 3aBUCUMOCTH CBOWCTB BEILIECTB OT UX COCTaBa M CTPOSHMUS KPUCTAIIIMYECKUX
PpEIETOK.

DopMyINPOBKA OCHOBHBIX MOJIOKEHHH TEOPHU 3IIEKTPOIUTHYECKON TUCCOLUALINN U
XapaKTEepUCTHUKA B CBETE ATOM TEOPHH CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX
COEIUHEHUH.

@DopMyIUpPOBKa OCHOBHBIX MOJIOKEHHH TEOPHU XUMUYECKOTO CTPOEHUSI OPraHMYECKUX
COEIUHEHUN U XapaKTepPHCTUKA B CBETE 3TOU TEOPUU CBOMCTB OCHOBHBIX KIIACCOB
OpPTraHMYECKUX COCMHEHUN

Baxnelimue XapaKTepUCTUKA COCTABA, CTPOEHUS], CBOMCTB, IIOJIYYEHHS U IIpUMeE-

BELIECTBA HeHus BaxxHeHmux MetawioB (IA u Il A rpynm, amoMuHMs, KeJe3a, a B €CTECTBEHHO-

W MaTepuansl | HAyYHOM Mpoduiie ¥ HEKOTOPHIX d-31€MEHTOB)

H UX COCTMHCHUM.

XapaKTepHUCTHKa COCTaBa, CTPOCHHS, CBOHCTB, MOJIYICHUS U IIPUMe-

HeHus BaxHewmux HemetawioB (VIII A, VIIA, VIA rpymm, a Takxke

azora u Qocdopa, yrieposa 1 KpeMHUsI, BOJOPO/A) U UX COEANHEHUH.

XapakTepuCcTUKa COCTaBa, CTPOEHHUsI, CBOWCTB, MOJIyUCHHs U IPUMe-

HEHUS BAKHEHIIINX KJIACCOB YTIJIEBOJOPOIOB (aJIKaHOB, IIMKJIOAIKAHOB, AJIKEHOB, aJIKHHOB,
apeHoB) U NX HanboJiee 3HAaYUMBbIX

B HAPOJHOXO3SIHCTBEHHOM ILIaHE MPEACTaBUTENEH.
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AHasyorn4Hasi XapakTepUCTHKa BaXKHEHIINX MMPEACTABUTENECH APYTHUX KIACCOB OPraHUYECKUX
COCIMHEHUIT: METaHOJIA M 3TAHOJIA,CII0KHBIX Y3QHUPOB, KHUPOB, MbLI, AJIbJIETUIOB
(bopManbpaeruIoB U areTaIbIeTHaa), KETOHOB (aeToHa), KapOOHOBBIX KUCIIOT (YKCYCHON
KHUCJIOTBI, [Tl €CTECTBEHHO-HAYYHOTO MPOQUJIIst IPEACTABUTIICH APYTHUX KIACCOB KHCIIOT),
MOHOCaxapuI0B (TJIFOKO3bI), TUCaXapuI0B (caxapo3bl), MOIUCAXapUIOB (Kpaxmaa u
LIEJLTEOJIO3BI ), AaHUIMHA, AMUHOKHUCIIOT, OCITKOB, UCKYCCTBEHHBIX U CUHTCTUYCCKHUX

BOJIOKOH, Kay9YKOB, IJIACTMACC

XHUMUYECKUUN
SI3BIK
1 CUMBOJIMKA

Hcnonp3oBanue B yueOHOM U podecCHOHATEHON IEATEILHOCTH

XUMHUYCCKUX TEPMUHOB U CHMBOJIUKH.

Ha3Banue n3y4eHHbBIX BEIIECTB MO TPUBUAIBLHOM UIN MEXKIYHAPOTHOM HOMEHKIATYpE U
OTPaKECHUE COCTABA ITUX COCAMHCHUI C MOMOIIBIO XUMHICCKHX QopMyr.OTpakeHue
XIMHUYECKHX MPOIECCOB C MOMOINBI0 YPAaBHEHNH XUMHUYESCKUX PEaKIIil

XHUMHUYeCcKHue
peaxun

OO0BsCHEHHE CYIITHOCTH XUMHUYECKUX mporeccoB. Kimaccupukarus

XIMHUYIECKHUX PEaKIUi 0 Pa3INYHBIM IPU3HAKAM: YUCITY U COCTaBY

MIPOAYKTOB M pEareHTOB, TEIUIOBOMY 3(h(eKTy, HarpaBieHHIo, (dase,

HAIMYHIO KaTaIN3aTOpa, N3MEHECHHUIO CTETICHEH OKMCIICHHS IIEMEHTOB, 00Pa3yIOMINX
BEIIECTBA.

YcTaHOBKa IPH3HAKOB OOIIET0 M PA3IMYHOTO B THIIOJOTHH PEaKITHA

JUTS. HEOPTaHMYECKON M OPTraHUYeCKON XHUMHUH.

KHaCCI/Iq)I/IHI/IKaHI/Iﬂ BCHICCTB U MPOLUECCCOB C TOUYKH 3PCHUA OKHUCIICHUA-BOCCTAHOBJICHUS.
CocraBieHue ypaBHEHUH peakiui

C IIOMOILBIO METO/1a 3JIEKTPOHHOTO OalaHca.

O6LHCHGHI/IG 3aBUCHUMOCTHU CKOPOCTHU XUMUYECKON PCeaKIMU U MOJIOKCHUA XUMHUICCKOT'O
PaBHOBECHS OT PA3IMYHEIX (HaKTOPOB

XUMU4decKkui
SKCIEPUMEHT

BbImosHeHHEe XUMHYECKOTO IKCIIEPUMEHTA B TIOJTHOM COOTBETCTBHH C MPABUIIAMHE
0€30MacHOCTH.
Haburonenue, huKcalys 1 OIMCAHNE PE3YJILTATOB IPOBEACHHOIO SKCIICPUMEHTA

XuMmudaeckas
nHpOpMAaLUsI

[IpoBeneHNE CaMOCTOATEILHOTO NOKCKA XUMHYECKOI HH(POpMaUH

C HCIIOJIb30BaHUEM PA3INYHBIX HCTOYHUKOB (HAyYHO-TIOITYJISIPHBIX W3IAaHUH, KOMITBIOTEPHBIX
0a3 naHHBIX, pecypcoB MHTepHeTa). Mcnonp30BaHUEe KOMIBIOTEPHBIX TEXHOJIOTH IS
00paboTku

U repeiay XuMUYecKo HH(OpPMALMHK | ee MIPEACTABICHUS B Pa3IMYHbIX hopmax

Pacuyetn! o

VYcTaHOBKA 3aBUCUMOCTH MEXYy KaUECTBEHHOM M KOJIUYECTBEHHOM

XUMHYECKHM CTOpPOHAMH XMUMHYECKUX 0OBEKTOB U MPOLIECCOB.

¢dopmynam Pemenne pacyeTHbIX 3a/1a4 10 XUMUYECKHM (OPMYJIaM M ypaBHEHHSIM

Y YpaBHEHUSIM

[MpoduneHoe | OOBsCHEHHE XUMHYECKUX SBICHHUM, IPOUCXOMSIINX B IPUPOJIE,

" OBITY U Ha MPOM3BOJCTBE.

npodeccrona | OmnpexeneHre BO3MOXKHOCTEH MPOTEKaHNsI XUMUYECKUX TPEBPAICHUI B Pa3INYHBIX

JBHO YCIIOBHSIX.

3HAYMMOE CobiroieHue IPaBUIl SKOJIOTMYECKH TPAMOTHOTO MOBEJICHUS B OKPYIKAIOILIEH cpere.
COZIepIKAHUE OueHKa BIHMSHHSA XMMHYECKOTO 3arPSI3HEHHUS OKPYKAIOLIEH Cpe/ibl Ha OPraHu3M YeloBeKa U

IPYTHE KUBbIE OPTaHU3MBI.
Cobmroenue mpaBuit 6e30MacHOr0 00PAIICHHS ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH,
71a00paTOPHBIM 000y IOBaHHEM.

[ToaroroBka pacTBOPOB 3a/1aHHOI KOHIIEHTPAIIMK B OBITY U HA TIPOU3BOJICTBE.

Kpuruueckas oleHKa J0CTOBEPHOCTH XUMHYECKOH HH(OpMaLnK, TOCTyNaloIei U3 pa3HbIX
HCTOYHHUKOB

YYEBHO-METOJNYECKOE U MATEPUAJIbHO-TEXHUYECKOE OBECIIEUEHUE

[TPOI'PAMMGBI YUEBHOM JIUCLIUTINHBI « XUMU Sy

Peanuzanus yuyeOHOM IUCHMIUIMHBI TpeOyeT Hanuuus ydeOHoro kaOuHeTa «XHUMHUS» U

abopaTopuH ;

O6opynoBanue yueOHOTO KabuHeTa:

- TOCAJIOYHBIE MECTA IO KOJMYECTBY O0YUArOIINXCS;

- pabouee MecTO IpernoaBaTers;

- BBITSDKHOU 1IKag;

- HabOp XMMUYECKOH MOCY/Ibl ¥ IPUHAUICKHOCTEH 1151 JTAOOPATOPHBIX U MPAKTUYECKUX

pabor;
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- Ha0OpBI PEAKTUBOB OPTAHUYECKUX U HEOPTAaHHMUECKUX BEIIECTB;
- KOMIUTIEKT y4eOHO-HATJISHBIX TOCOOUN « XUMUSD»;
Texnn4yeckue cpeacTBa o0yueHus :
- MyJIbTHUMEIAA TPOCKTOP
- 9KpaH

PEKOMEHIYEMAS JIUTEPATYPA
Jns ctyneHToB

I'abpuensuz O.C. . Xumus: yueO. s ety . npod. y4ueo. 3aBeicHui M., 2014.

I0.M.Epoxun Xumust: yued. uis ctyn. npod. yueo. 3aBeneHnit M,
U31aTeNbCKUI
JIOM «AKaJeMus»
2014.

Epoxun I0O.M., Xumust Ui npoeccuii u crienuanbHOCTeH 2016

Kosanera U. b. TEXHUYISCKOTO U €CTECTBCHHO OuI]

-Hay4HOTO Tpodrieit «Axagemus»»

Epoxun I0.M. Xumust: 3amaud U yopaKHEHUS 2017

Xumust: 3amaun ¥ yOpaKHEHUSI OouIl
«AKaneMus»

O0P l'abpuensu O.C . XuMus: yue0. Ui cTy . npod. yued. 3aBeieHui M., 2014.

[ns nmpenonasareneit
INabpuensu O.C. Xumus nms npenoaasarens: yueono-meroaunueckoe nocooue / O.C.
I'abpuensn, I'.I'. JIsicoBa — M., 2010.
INabpuensu O.C. HacronbHast kHura yuutens xumun: 11 kinacc: B 2 4./ O.C. 'abpuenss,
I''T". JIsicoBa, A.I'. Beeaenckas — M., 2009.
http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html
http://www.ikt.ru
http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://lwww.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm
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