MunucrepcTBo 00pa3oBaHus U Hayku Pecrydonuku Xakacus
I'ocynapcTBeHHOE aBTOHOMHOE IPO(ECCUOHAIBHOE 00PAa30BaATEIBHOE
yupexaenue Pecniybnuku Xakacust
«CassHOrOpCKUM MOJIMTEXHUYECKAN TEXHUKYM
(TAITOY PX CIIT)

YTBEPXIAIO

Hupexrop 'AIIOY PX CIIT

H.H. KapkaBuna

npuka3 Ne 165/1 ot «01» centsops 2016r.

YTBEPXIAIO

Hupexrop 'AIIOY PX CIIT

H.H. KapkaBuna

npuka3 Ne 114/1 ot «01 » centsiopst 2017r.

YTBEPXIAIO

Hupexrop 'AIIOY PX CIIT

H.H. KapkaBuna

npuka3 Ne 140-O ot «01 » centadps 2018r.

PABOYASI IIPOI'PAMMA
YYEBHOU JUCIUIIVINHBI
XUMUs

o npodeccuu cpeaHero npodhecCuoHaaIbHOTO 00pa3oBaHUs

13.01.10 DyieKTPOMOHTEP IO PEMOHTY M 00CJIY:KHUBAHUIO 3JIEKTPOOOOPYAOBAHMS



Pabouyas nporpamma y4eOHON JUCHUIUIMHBI pa3paboTaHa Ha OCHOBE MPUMEPHON IPOTrPAMMBI,

pekoMeHZ0BaHHOW  DenepanbHBIM  TOCYNAapPCTBEHHBIM  ABTOHOMHBIM  YUPEXJIECHUEM
«DenepanbHbIl MHCTUTYT pa3BuTus oOpazoBanus» (PI'AY «DPUPO») B kayecTBe MpUMEPHOI
MIPOrPaMMEI JUIS peain3aliuil OCHOBHOU mpodeccuoHanbHol o0pazoBarenpHOi nmporpamMmbl CITO
Ha 0a3e OCHOBHOTO 00mero oOpa3oBaHUS C MOJYYEHHUEM CpEIHEro ooOImero ooOpa3oBaHUs,
(mpotokon Ne3 ot 21.07.2015 1.)

PazpaboTunk:
XKuxapesa Jlronmuna BacmibeBHa, penogaBaTellb XUMHHA U OHOJIOTUH

PACCMOTPEHO COITTACOBAHO
Ha 3ace0anul NPeoMemHo-YukI0801 3amecmumens oupexmopa no YP
KOMUCCUU eCMeCmE8eHHOHAYYHbIX
OUCYUNTIUH

Ilpomoxon Ne 1 om «30» ascycma 201 6e.
IIpeoceoamens I1LJK Cemeycosa O.HU. 3onomoix B.A.

«01» cenmsaobps 2016e.
Ilpomoxon Ne 1 om «30» ascycma 2017e.
IIpeoceoamensv LK Cemeycosa O.H. Hlynax JI.D.

«01» cenmsaobps 2017e.
Ilpomoxon Ne 1 om «30» ascycma 2018e.

IIpeoceoamens II[K Cemeycosa O.H. Llynax JI.D.
«01» cenmsaobps 2018e.



Conepxanue:

1. TIOSICHUTEIBHAS BAIMHCKA ..eeeeeeeeeeeeeeeeeeseeeseessssseaesaaaaasaaaaasaassaaaaaaaaaasasaeasaaaaeaaaaaeseaeeens 4
2. OOmas XapaKTepUCTHKA YUCOHOU TUCTIHIITUHBL «XHMESD) ...cvvveeeesiieeeeesaneneeaesanens 4
3. MecTo y4eOHOM MUCIUTUTUHBI B YICOHOM TIIAHE ....vvveeeiurrrreesuereeesansnnneeesanenneeesanees 5
4. Pe3ynbTaThl OCBOCHUS YUCOHOM TUCHHTITIHBL ...vevvvvreeeeeeeasasiitsreneeeeeessasnnnnnneeeeess 5
5. Conep:kaHHE YICOHOU TUCIIUATIIIITHBI ....vvreeeeessaustrnnereeeeesasaanssssesesesssssansssnsneeeeasessanns 6
6. TeMATHYECKOE TIAHMPOBAHKE .....eeeeuvreesrreessteeasssreesstreessreessneesssneesssneesssnesesneeennns 14
7. XapakTepHCTHKa OCHOBHBIX BUJIOB yUEOHOH AEATENBHOCTH CTYACHTOB ......cvvveennee. 15
8. VYuebHO-MeTOMYecKOe U MaTepUATBHO-TEXHUIECKOe 0OecieueHre

MIPOrpPaMMBbl YIEOHON AUCHUIITHHBL «CXHUMUESD ..vvvvieieireieesasineeeessssneeeessssnreeesssnnneeesssnnneeesnns 17

9. PEKOMEHIYEMAS TUTCPATYPA ..eeeuvvreenrrreasrreassreeassreesssreeasneesssneesssneessnseeesneeesnneens 17



1. IlosicHuTeabLHAs 3aMHCKA

[IporpamMma o0meoOpazoBaTeNbHON YU4€OHOM MAUCHUIUIMHBI «XUMUS» MpEAHAa3HAuYCHA UIS U3YYCHHS
xuMuu B ['OCyZapcTBEHHOM aBTOHOMHOM HPO(ECCHOHATBHOM 00pa30BaTEIbHOM YUPEKICHUU
Pecriyonmuku  Xakacus «CasHOrOpckmMii mosmTexHudecknii Texuukym» (CAIIOY PX  CIIT),
peanu3yonero 00pa3oBareilbHy0 IporpaMMy CpeaHero o0Iiero oOpa3oBaHus B IpeesiaX OCBOCHHS
OCHOBHOM mpodeccuonaibHoi odpazoBarensHoi nporpammbl CITIO (OITOIT CITO) Ha 6a3e 0CHOBHOTO
obmero oOpaszoBanmst mo mpodeccun 13.01.10 DmexkTpoMOHTEp TO PEMOHTY M OOCTY)KMBAHHUIO
IEKTPOOOOPYIOBAHUSL.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii @OI'OC cpennero obmero oOpazoBaHus,
MPEIBABISIEMBIX K CTPYKTYPE, COJICPKAHHUIO M Pe3yIbTaTaM OCBOCHHUS yIeOHOM MUCIUTUTMHBI « XUMUSD),
B COOTBETCTBUU C PexoMeHmanusiMu 1O OpraHu3alliy IMOJYYSHHS CPEeIHEero OoO0Iero oO0pa3oBaHHS B
npeaenax OCBOCHUs 00pa30BaTEIbHBIX MPOrPaMM CPEAHEro Mpo(ecCHOHaTBHOT0 00pa3oBaHus Ha 0aze
OCHOBHOTO o00miero o0Opa3oBaHusT C y4eToM TpeOoBaHM (eepalbHBIX TOCYJapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHAAPTOB W  MOJIydaeMOW mpodeccur WM  CIEMUATbHOCTH  CPETHETO
npodeccroHaibHOr0 o0Opa3oBaHus (HMUChbMO JlemaprameHTa TOCyJapCTBEHHOW MOJUTUKU B cdepe
moAroToBKH padouunx kaapos u JITTIO Munooprayku Poccum ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMMbl « XUMHSD» HAIIPAaBIEHO HA JOCTI)KEHUE CIISIYIONINX LesIei:

* (opmupoBanue y oO0y4aromuxcs yMEHHs OIICHWBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS JUIS
Ka)/IOTO YEeIIOBEKa;

* (opmupoBaHUe y 00YJaIONINXCS IETOCTHOTO MPECTABICHUS O MUPE M POJIH XHMHHU B CO3TaHUM
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MHPA; YMEHHUS OOBACHATH OOBEKTHI M MPOIECCHI
OKpYXarollel AeMCTBUTEIbHOCTH: MPUPOIHOM, COLMATIBHOM, KYIbTYpPHOM, TEXHUYECKON CPEJIBI,
— UCTOJB3Ys JIISl 3TOTO XUMUYECKHE 3HAHUS;

* pa3BUTHE y OOYYAMOIIHMXCS YMEHUH pa3nuvarth (PAKTBl M OIEHKH, CPaBHHBATh OIICHOYHBIC
BBIBOJIBI, BUJICTh HX CBSI3b C KPUTEPHUSMH OIICHOK U CBSI3b KPUTEPHUEB C ONPEACIICHHON CHCTEMOM
IIEHHOCTEH, (OPMYIIMPOBATh K 0OOCHOBBIBATh COOCTBEHHYIO TTO3UIIHIO;

* mpuOOpeTeHHe OOYyJaroNUMHUCS ONBITa PAa3HOOOpPa3HOW  NIEATETLHOCTH, IIO3HAHWUS U
CaMOIIO3HAHUs; KJIIOYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAIbHOE 3HAU€HUE MJIS Pa3IUYHBIX
BUJIOB JESTELHOCTH (HAaBBIKOB peIIeHUs MpoOJeM, MPUHATUS pElleHUH, NMOoMCKa, aHalu3a U
00paboTku MH(pOpMALIMK, KOMMYHHUKAaTUBHBIX HaBBIKOB, HABHIKOB U3MEPEHUHN, COTPYTHUYECTBA,
0e301macHOr0 00paIleHus C BEIIECTBAMH B TOBCEIHEBHOM JKU3HU ).

B mporpammy BKIIOUEHO COJIEp)KaHKE, HANPABICHHOE Ha (OPMHPOBAHUE Y CTYACHTOB KOMIICTCHIIUM,
HeoOxoauMbIX s kadecTBeHHOTo ocBoeHus OITOIT CITO na 6aze ocHOBHOTO 00I1Iero oopasoBaHus ¢
MOJIYYCHUEM CpPEIHEro 00IIero o0pa3oBaHus, MPOrpaMMBbl IMOJATOTOBKH KBATH(DHUITMPOBAHHBIX pabOUUX
o ipoeccun 13.01.10 DeKTpOMOHTED MO PEMOHTY M OOCITYKHBAHHIO AIEKTPOOOOPYI0BAHHMS.

2. O0mas XapakTepuCTHKA Y4eOHOH TUCHUIVIUHBI « X UMM

XuMHUs — 3TO HayKa O BEIeCTBaX, UX COCTaBE U CTPOCHHH, CBOMCTBAX M MPEBPALICHUSIX, 3HAUYCHUU
XUMHUYECKUX BEIIECTB, MATEPHAJIOB U MTPOIIECCOB B MPAKTHYECKOM JIEATEILHOCTH YeJIOBEKA.
Copepxanne oOmeoOpa3oBaTeNpbHON y4eOHON TUCHUIUIMHBI «XHUMHS») HAmpaBlIeHO Ha YCBOEHHUE
00y4aroUMMUCS OCHOBHBIX TOHSTUN, 3aKOHOB M TEOPU XMMHH; OBIAJCHHE YMEHUSMHU HaONIONATh
XUMUYCCKUE SBJCHUS, TPOBOIUTH XHMHUYECKHH HKCIIEPUMEHT, MPOM3BOJUTH pacdyeThl HAa OCHOBE
XUMHUYECKUX (POPMYJ BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIIHil.

B mporecce u3ydeHus XuMHM Y OOy4YalOIIUXCS pPAa3BUBAIOTCA TO3HABATENbHBIE WHTEPECHl U
MHTEJUIEKTYaTbHbIE CIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSITEIHHOM MPUOOPETEHUS 3HAHUHN 110 XUMUU
B COOTBETCTBUHU C BO3HHMKAIOIIMMH KU3HEHHBIMH MPOOIEMaMU, BOCIIUTHIBACTCS OEPEKHOE OTHOIICHHUS
K TpHUpoje, TMOHHMaHHE 3J0POBOrO oO0pa3a >KW3HH, HEOOXOAMMOCTH MPEAYNPEkKICHUS SBICHUH,
HAHOCSIIIUX BpeJ] 3J0POBBI0 M OKpYXkatoiei cpeae. OHU 0CBaMBAIOT MPUEMBI TPAMOTHOTO, O€30MaCHOTO
WCIOJIb30BaHUSI XUMHUYECKHUX BEIIECTB M MAaTePUANIOB, IPUMEHSEMBIX B OBITY, CETBCKOM XO3SIIICTBE U Ha
MIPOU3BO/ICTBE.

[Ipy cTpyKTypUpOBaHUM COJEpKaHUsA OOIIe00pa30BaTENbHON YU4EOHOW JAUCHUILTUHBI <« XHUMUS»
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YUUTBIBAJIACH OOBEKTHBHAS PEATBHOCTh — HEOONBIION 00BEM YacoB, OTMYHICHHBIX HA H3y4YCHUE
XUMHH U CTPEMJICHUE MAaKCHMAaJlbHO COOTBETCTBOBATH HJESM pa3BuBaroniero obyuenus. [lostomy
TEOPETUYECKHE BOMPOCHI MAKCUMAIBHO CMEIICHBl K HA4ally M3YYCHUs IUCIUIUIHHBI, C TEM, YTOOBI
MOCJIeYIOMUH (aKTUIECKUI MaTeprall pacCMaTPUBAJICS HA OCHOBE U3yYCHHBIX TCOPHIA.

Peanuzarust 1eyKTUBHOTO MOJIX0Ja K U3YYEHHI0 XUMHUU CHOCOOCTBYET Pa3BUTUIO TAKUX JIOTMUECKHUX
omnepaluii MBIIUICHUs], KaK aHAJIM3 M CUHTE3, 0000IIeHNe U KOHKPETH3allUs, CPABHEHUE M aHAJIOTHUs,
CUCTeMAaTH3aI¥s U KIacCu(pUKaIus 1 Jap.

B mponiecce u3y4eHHs] XUMHUH TEOPETUICCKHIE CBEJCHHSI JOTIOTHIIOTCS IEMOHCTPAIMSIMHU, 1a00paTOPHBIMH
OTNBITAMH U MPAKTHYECKUMU 3aHATHUSMU. 3HAYUTEITLHOE MECTO OTBOJIUTCS XUMHUYECKOMY SKCIICPUMEHTY.
OH OTKpBIBaET BO3MOKHOCTH (DOPMHUPOBATH Y OOYYAIOIINXCS CIICIIHATBHBIC TPEIMETHBIC YMEHUS: paboTaTh
C BEIECTBAMH, BBINOJHATH MPOCTHIE XWMHUUYECKHE OIbBITHI, YYUTh OE€30MaCHOMY M JKOJOTHYECKU
rpaMOTHOMY OOpaIIeHHUIO C BEIIeCTBAaMHU, MaTepuaiaMi U TpolleccaMu B ObITY U Ha mpousBojacTBe. Jlis
OpraHMW3aIuy BHEAYTUTOPHOW CaAMOCTOSITEIILHON pabOTHl CTYIEHTOB, MPEICTABIICH MPUMEPHBIN MEPECUCHb
pedepaToB, UHAMBUIYATBHBIX MPOEKTOB.B mporecce n3yuenuss xumuu dopmupyercs uHPOPMAIMOHHAS
KOMIIETEHTHOCTh OOYUYaOIIMXCS Yepe3 OPraHu3aliio cCaMOCTOATEILHON paboThl NP MOUCKE MH(HOPMAITHI
B  Hutepnere, B yueOHOW U CHEUHUATBHOW JHUTEPAType C COOTBETCTBYIOIIUM OdopMICHHEM U
MpeACTaBICHUEM pe3ynbTaToB.M3ydueHne o001eo0pa3oBaTeIbHON y4eOHON  TUCHUTIIUHBI  «XUMUS»
3aBepIIaeTCs MOIBEIEHUEM UTOTOB B popMe TudPepeHIIPOBAHHOTO 3a4eTa.

3. MecTo yuyeOHON IMCUMIIJIMHBI B Y4eOHOM IJIaHe

VYyeOHas AMCUUIUIMHA «XUMUS» SBISIETCS Y4eOHbIM NPEIMETOM IO BBIOOPY U3 00s3aTenbHON
npeaMmeTHoi obnactu «EctectBennbie Hayku» PI'OC cpemnero obmiero oOpa3oBaHMs, M3ydaeTcsl B
obmieobpazoBarensHoM 1uKiIe OIIO CIIO mo mpodeccun 13.01.10 DnexkTpoMOHTEp MO PEMOHTY M
00CTyKMBAHUIO AJIEKTPOOOOPYIOBAHUSL.

4. Pe3yabTaThbl OCBOCHHSI Y4eOHOH TUCIUIIMHBI
OcBoeHue coaepanus yaeOHON TUCITUTUTMHBI « XUMUS», 00eCIeYnBaeT JOCTHKEHHUE CTYICHTaMHI
CIEAYIOUIUX Pe3yJbTATOB:

* JIUYHOCHHBIX.
-4YyBCTBO TOPAOCTH W YBAKEHUA K HCTOPUU MU JOCTHXKEHHUSM OTEYECTBEHHOM XUMHUYECKOW HAYKH;
XUMHUYECKH TPAMOTHOE TMOBEJIEHNUE B MPO(EeCCHOHATBHON JEATEIHPHOCTH U B OBITY MpU OOpaIleHuu C
XUMHUYECKMMHM BEILIECTBAMU, MaTEPUATIAMHU U MPOLIECCAMMU;
-TOTOBHOCTh K TPOJODKEHUIO O00pa3oBaHWs W TIOBBIIIEHUS KBadU(UKAIMU B H30paHHOU
poheCCHOHANTBHOM JIEATETLHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMHYECKHX KOMIIETCHIIUI B 3TOM;
-YyMEHHUE UCIOJIb30BaTh TOCTHKEHUSI COBPEMEHHON XUMUYECKOM HAYKA U XUMUYECKUX TE€XHOJIOTUH ISt
MOBBIIICHUSI COOCTBEHHOTO HMHTEJUICKTYAIbHOTO pa3BUTHSA B BBIOpaHHOW TpodeccnoHanIbHON
JIeSITEILHOCTH;

* MemanpeomMemHubix.
KCIMOJIb30BAHUE PA3JIMYHBIX BUIOB TMO3HABATEIBbHOU NIEATEIBHOCTH UM OCHOBHBIX HMHTEJUICKTYaJIbHBIX
omepanuii (MOCTAaHOBKM 3a7aud, (QOPMYIMPOBAHUS TUIIOTE3, aHalIW3a M CUHTE3a, CPaBHEHMS,
0000IIICHUS, CUCTEMATH3aIlMH, BBISBICHUS TMPUYUHHO-CIICICTBCHHBIX CBS3€H, IIOMCKAa aHAJIOTOB,
(dbopMynupoBaHus BBIBOJOB) AJISi PEIICHUS TMOCTaBICHHOW 3a/Ja4yd, MPUMEHEHHWE OCHOBHBIX METOOB
no3HaHusl (HaONIOEHUS, HAYYHOTO HSKCIEPUMEHTA) JUIsl M3YYEHHs Pa3IUMYHBIX CTOPOH XMMHUYECKUX
00BEKTOB U IMPOIIECCOB, C KOTOPHIMHA BO3HUKAET HEOOXOJIUMOCTh CTAJIKMBATHCSA B MPOQPECCHOHAIBHON
chepe;
WCTIOIG30BaHNEe HMCTOYHHUKOB JJIsl TOJNy4EHHS XHMUYECKOW HHPOpMAIuM, YMEHHE OILICHUTh ee
JOCTOBEPHOCTH JIJIs1 IOCTHIKEHHUS XOPOIINX pPe3ylbTaToB MpodeccnoHanbHoi chepe
npeomemmuuix:
-C)OPMUPOBAHHOCTh TMPEJACTABICHU O MeCTe XUMHH B COBPEMEHHOW HAy4YHOW KapTHHE MUDA;
MOHUMAaHKE POJIM XUMUU B (POPMUPOBAHUU KPYro3opa U (PyHKIIMOHATBEHOW TPAaMOTHOCTH YeNOBEKa s
pelieHus NpakTUYeCKUX 3a/1ay;
-BJIQJICHUE  OCHOBOMNOJATalOUIUMU  XUMHUYECKMMHM  TOHATUSAMH,  TEOpUAMH,  3aKOHAMU U
3aKOHOMEPHOCTSMHM; YBEPEHHOE T0JIb30BaHUE XUMHUECKOW TEPMUHOIOTUEN U CUMBOJIUKO;



-BJIaZICHUE OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHMS, WCIHOJb3yeMBIMH B XHMHUU: HAOIIOJCHUEM,
ONMCAaHHEM, HU3MEPEHUEM, DJKCIEPUMEHTOM; YMeHHEe o00pabaThiBaTh, OOBICHATH PE3YJIbTATHI
MIPOBEACHHBIX OIBITOB M JIENATh BBIBOJABI; TOTOBHOCTh M CHOCOOHOCTh MPHUMEHSATh METOIBI MO3HAHUS
IIpU PELICHUH ITPAKTUYECKUX 3a/1a4;

-c(popMHpPOBAaHHOCTh YMEHHs JaBaTh KOJMYECTBEHHBIC OLEHKA U TPOU3BOJUTH pPacyeThl 110
XUMUYECKUM (POpMYIIaM U YpaBHEHUSIM;

-BJIaJIEHUE MPaBUIaMH TEXHUKHU 0€3011aCHOCTH IIPU UCII0JIb30BAHUN XUMHUUYECKUX BEILIECTB;
-chopMHPOBaHHOCTH COOCTBEHHOH MO3UITUH IT0 OTHOIICHUIO K XUMUYECKOH WH(POPMAIINH, ITOTydaeMOn
13 Pa3HbIX UCTOYHHUKOB.

5. Conep:xkanue y4eOHOM JUCHUNIMHBI

BBenenune

Hayunsie MeTo/bl MO3HAHUS BEIIECTB U XMMHYECKHUX sIBJICHUN. PoJsib SKCnieprMeHTa U TEOpUU B
xuMuU. MoaenupoBaHne XUMHYECKUX MPOIIECCOB. 3HaUe€HWE XUMUU Tpu ocBoeHuu npodeccuit CI1O
TEXHUYECKOTO PO MpodeccruoHanbHOro 00pa3oBaHMUs.

1. O6masi 1 HeOpraHu4yeckass XuMus
1.1. Ocnosnvie nonamus u 3aKOHbL XUMUU

OcHoBHble mnoHATHS  xumuu.BemniectBo.Atom.Mosekyna. XUMHUECKUN  3JI€MEHT. AJUTOTPOIIHUS.
[Ipocthie u croxHbIe BemiecTBa. KauecTBEHHBIM M KOJIWYECTBEHHBINM COCTAB BEHIECTB. XHMHUYECKHE
3HaKku U Hpopmyasl. OTHOCUTEILHBIE aTOMHAsI K MOJICKYJIsIpHast Macchl. KoimuecTBo BerecTna.
OcHoBHBIE 3aKOHBI XUMHUM.CTEXMOMETPHA.3aKOH COXPAHEHHsSI MAacCChl BEIIECTB.3aKOHIOCTOSHCTBA
COCTaBa BELIECTB MOJIEKYJIIPHOUN CTPYKTYpHI. 3aKOH ABOTaApo U CIEICTBUS U3 HETO.

PacueTHbie 3amauM Ha HAXOXJIEHHWE OTHOCUTEIBHOW MOJIEKYJISIPHOM MAacChl, ONPEACIICHUE MacCOBOM
JIOJTU XUMUYECKUX DJIEMEHTOB B CJIOKHOM BEIIIECTBE.

Hemoncmpayuu

Mopenu aToMOB XUMHYECKUX 3J1EMEHTOB Mo1e11 MOJIEKYN MPOCTHIX U CIOKHBIX BEIIECTB
(mrapoctepsxuaeBbie U Ctroapta— bpurie6a). Kostekius mpocThIX U CIIOKHBIX BelecTB. HekoTopeie
BeIlleCTBa KOJIMUeCcTBOM | MoJib. Mozens MossipHOTO 00beMa razoB. Ayutotpornus docdopa, KucIopoaa,
0JIOBA.

Ilpoghunvuvie u npogheccuonanvho 3nauumole 1eMeHM bl COOEPHCAHUA.

Annomponus. I[Ipocmuie u cnodicnvie seujecmea. Kavecmeennuiti u Koauuecmeenuslii cocmas eujecms.
OmHocumenvhvle amomMHas U MOAEKVIAPHAs maccol. [lonamue o niomHocmu 6ewecms u yyem 5mo2o
nokaszamesusi npu  onpeoeyeHuUu Hazpy30K CMpoumenvHvlX KoHcmpykyuu. Ilowamue o xumuyeckou
MexXHON02UU, OUOMEXHONIO2UU, UX NPUMEHEHUEe 8 CIPOUmelbChae.

1.2. llepuoanyecknii 3axkoH u [lepuoanueckas cucrema xumuieckux 3jementon 1. U.
MeHnjiejieeBa U CTPOEHHE aTOMa

IMepuonuveckuii 3akon JI.U. Menaeneea.Otkpoitre /.M. MenneneeBbim [leprnoanyeckoro 3akoHa.
[lepuonuueckuii 3akoH B opmynupoBke [[.M. MenneneeBa. Ilepuoanueckas tabnuiia XUMHYECKUX
JJIEMEHTOB — rpaduueckoe OToOpakeHHe NepuoaAnYecKoro 3akoHa. CTpykTypa NepuoAMYECKON
TaONIULBL: Iepruobl (Masble U OOJIbIINE), TPYIIILI (TJIaBHAS U TOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon JI.H. Menoeneeea. ArTom—cinoxHasyactuna. Sapo
(IpOTOHBI W HEUTPOHBI) W 3NEKTpOHHAas oOoyouka. M3oTombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aTOMOB DJIEMEHTOB MalbIX NepuoA0oB. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX OOOJOYEK aTOMOB
AIIEMEHTOB OOJBIIMX MEPHOJIOB (MEPEXOAHBIX 31eMeHTOB). [loHstne 00 opOuramsx. S-, p- u d-
opOuTanu. ONEKTpOHHBbIE KOHQUTYpallud aTOMOB  XHMHYECKUX dJeMeHTOB. (CoBpeMeHHas
dopmynuposka Ilepuommyeckoro 3akoHa. 3HaueHue Ilepuommdeckoro 3akoHa u Ilepmoanyeckoii
cucTeMbl XUMHYeCcKuX 31eMeHToB J[.M. MenneneeBa s pa3BUTHS HAyKd U MOHUMaHUS XUMUYECKOU
KapTHUHBI MUpa.

Jemoncmpayuu
Paznuunbeie  ¢dopmbr  Ilepuoandeckoit cuctemMbl Xumuueckux osnemeHtoB J[.M. Menzaeneesa.
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JuHamudeckue TaOMUIBI Ui MoOJAeNTUpoBaHus llepuoamueckodt cuCTeMbl. DIEKTpHU3alus Tell U UX
B3aUMO/JICHCTBHE.

Jlabopamopnuuwiit onbim

Mo nenupoBanue noctpoeHus [leproanueckoit TaOIUIBI XAMUYIECKHIX 3JIEMEHTOB.

Ilpogpunvusie u npogheccuonanvno 3nauumple INeMeHmMbl COOEPHCAHUA

Paouoakmusnocme  kax ~— mMemoo  UHIICEHEPHO-2e0N02UHECKUX — U3bICKAHUI. Hcnonvzosanue
PAOUOAKMUBHBIX — U30MONO8 68  UHNHCEHEPHO-2e0NI02UYeCKUX — ucciedoganusx.  Mooderuposanue
CUMYAYUOHHOU 3a0ayu OJis1 OnpedeieHUs. MOAWUHBL 2OPHBIX NOPOO.

1.3. CTtpoenue BemecTBa

HNonnas xumuveckas cBsizb.Katnonsl,ux o0Opa3oBaHue U3 aTOMOB B pe3yJbTaTe MpoLecca OKUCICHUS.
AHNOHBI, X 00pa30BaHUE U3 ATOMOB B pe3yJIbTaTe MPOLECCa BOCCTAaHOBJIEHUS. MIoHHas CBS3b KaK CBA3b
MEX]ly KaTHOHAMHM M aHHOHAMH 32 CYET AJIEKTPOCTATHYECKOTO MpUTsDKeHus. Kiaccudukanus noHOB:
[0 COCTaBy, 3HAaKy 3apsja, HAJIWYUIO TUApPATHOW 000704yky. MOHHBIE KpPUCTAIIIMYECKHE PELIETKH.
CBolicTBa BEIIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOU pEIIeTKH.

KoBasienTHasi xumuyeckass cBsi3b.MexaHusm o00pa3oBaHHs KOBAJEHTHON CBS3U(OOMEHHBIH U
JOHOPHO-aKUENTOPHBIN). DNEKTpooTpUIaTeNbHOCTh. KoBaJleHTHBIE MOJIApHAs M HEMOJISIpHAsl CBS3U.
KpaTHocTh KOBasleHTHOU CBSI3U. MoOJEKY/IspHbIE U aTOMHbIE KpuUcTaindeckue pemerkud. CpoiicTBa
BEILIECTB C MOJIEKYJIAPHBIMU U @TOMHBIMH KPUCTATUYECKUMHU PEIIETKAMH.

Meranauyeckasi cBsi3b.Meraiinyeckass KpHUCTaJUIMUeCKash pelleTka U MeTalNIM4ecKasiXuMuyecKas
CBsA3b. PU3NYECKUE CBOMCTBA METAILJIOB.

ArperaTHble COCTOSIHMS BellleCTB U BOJAOPOAHAsI CBA3b.TBep10€,)KUIKOE U Ta3000pa3HOe COCTOSHUS
BemecTB. [lepexos BemecTBa U3 0JTHOTO arperaTHOro COCTOSIHUSA B Apyroe. BogopoHas cBs3b.

Yucrteie BemecTBa U cmecH. [lorstie o cmecu BemecTB. [ 'omorenHsie u rereporeHHsiecMecu. CoctaB
cMmeceil: 00beMHas U MaccoBast JI0JIM KOMIIOHEHTOB CMECH, MaccoBast JI0JIsl MpUMeceH.

Mucnepcubie cucrembl.llonstue o nucnepcHoit cucreme./lucnepcHas ¢aza U AUCIIEPCUOHHAs cpeja.
Knaccudukanus aucnepcHsix cucteM. [IoHsATHE 0 KOJIOUIHBIX CHCTEMAX.

Hemoncmpayuu

Mogenb KpUCTAIIMYECKOW  pemieTku  xjaopupa Hatpuss. OOpas3ibl MHUHEpPAJIOB C  HMOHHOH
KPUCTAJUIMYECKOM PEIIETKOM: KaJblUTa, TauTa. MOJaenu KpUCTAUIMYECKUX PEIIETOK «CYXOTro JIbAa»
(wnmm #ona), anmasa, rpaduta (wm kBapua). [Ipubopsr Ha kuAKUX KpucTaymax. OOpasibl pa3IudHbIX
JIMCIIEPCHBIX CUCTEM: AMYJIbCUI, CYCIIEH3UM, a3po30Jiei, reneit u 3omei. Koarymsusa. Cunepesuc.
Jlabopamopnuvie onvimot

[IpuroTtoBnenue cycrnensuu kapOoHaTa kanbliug B Boje. [lomydeHue sMyabCMM MOTOPHOTO Macha.
O3HaKoOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CUCTEM.

Ilpoghunvuvie u npogheccuonanvho 3nauumole 1eMeHMbL COOEPHCAHUA.

Munepanvt u 2opHble NOpOObl KAK HNPUPOOHble CMeCU. IMYIbCUU U CYCHeH3UU 6 Kauecmee
CMPOUMENbHBIX PACMEOPO8 O/ WMYKAMYPUBAHUS, KUPNUYHOU KIAOKU. 301U (8 MOM Yucie aspo3oiu) u
2enu O NoydeHus cmpoumenvuvix Kkpacox. Koacynayus xax memoo ouucmku npou3e00CmeEeHHbuIX
CMOYHBIX 80O.

1.4. Boaga. PacTBOpbI. DJIEKTPOJIUTHYECKAS JTUCCOIHAIIHS

Bopna. PacTeopsbl. PacTtBopenne.Boa kak pactBoputenb. PacTBopuMocTs BemecTB. HackieHHsie,
HEHACBIIIEHHbBIE, ITEPECHIILIEHHBIE PACTBOPBI. 3ABUCUMOCTh PACTBOPUMOCTH Ia30B, KUIKOCTEH U
TBEPbIX BEIIECTB OT Pa3IMUHBIX (aKTOpoB. MaccoBas 101151 pACTBOPEHHOTO BEIECTBA.
JIEKTPOJIMTHYECKASA AUCCONMALMA. DIICKTPOIUTHI u
HEAJIEKTPOJIUTHL DJIEKTPOIUTHUECKASIAUCCOIMANMSA. MeXaHU3Mbl IIEKTPOJUTUYECKON AMCCOLMALINU
JUISl BEIIECTB C Pa3jIMYHBIMU TUIIAMM XMMUYECKOM CBsI3U. ['MapaTUpoBaHHbIE U HETUAPATHUPOBAHHBIE
noHbl. CTeneHb 3JeKTpOoIuTHYecCKOl auccormarmu. CunbHble W crnadble ANMeKTpoluThl. OCHOBHBIE
MOJIOKEHHUS TEOPHUH JEKTPOIUTHUECKON nucconuanuu. KucimoTel, OCHOBaHUS U COJIM KAK 3JIEKTPOIUTHI
Hemoncmpayuu

PactBopumMocTh BemecTB B Bojie. CoOnpaHue ra3oB METOI0OM BBITECHEHHS BOJIbl. PacTBOpeHue B BoJie
CEpHOM KUCIOTHI U comieil aMmMmoHus. OOpa3ipl KpUCTAIIIOTHAPATOB. M3roTOBIEHNE TUTICOBOM TIOBSI3KH.
HcnbiTanne pacTBOPOB 3IEKTPOJIUTOB U HEAIEKTPOIUTOB HA MPEIMET JUCCOLMAIMH. 3aBUCUMOCTD



CTETICHH AJICKTPOIMTUICCKON TUCCOLMAIMU YKCYCHOM KHCIOTHI OT pa30aBieHus pacTBopa. JBmkeHue
OKpAIlIEHHBIX HOHOB B 3JICKTpUUYECKOM ToJie. [IpuroToBieHune >KeCTKOM BOIbI U YCTPAHECHUE €€
xecTkocTd. MornuThl. O0pa3isl MUHEPATbHBIX BOJ] PA3TUYHOTO HA3HAYCHHUS.

Ilpakmuueckoe 3anamue

[IpurorosieHue pacTBOpa 3alaHHOM KOHLICHTPALUH.

Ilpogpunvusie u npogheccuonanvro 3Hauumble I1EMEHMbL COOEPHCAHUS.

Pewenue 3a0au na maccosyro donro pacmeopennozo gewgecmaa. Ilpumernenue 600bl 8 600IHOM
omonnenuu 30anutl. Onpeoenenue Mecmonoi0HCeHUss MUHEPAIbHbIX 800 NPU UHIHCEHEPHO-
2€0J102UYEeCKUX U3bICKAHUAX

1.5. Knaccudukanus HeopraHmyeCKuX coeJUHEHUI U UX CBOliCTBA

Kucaorsl u ux cBoiicTBa.KHCIOTHI KaK 3JEKTPOIUTHI,UX KIACCH(PHUKAIUS 0 Pa3IMIHBIM IMPU3HAKAM.
XUMHYECKHE CBOMCTBA KHCIOT B CBETE TEOPHUU DJICKTPOJUTHYECKON aucconuanuu. OcoOeHHOCTH
B3aUMO/ICHCTBUS KOHLIEHTPUPOBAHHOM CEPHOM M a30THOW KUCIOT ¢ MeTaimamMu. OCHOBHBIE CIIOCOOBI
MOJTYYCHUST KUCIIOTHI.

OcHoBanust M uX cBoiicTBa.OCHOBaHUSI KakK DJJIEKTPOJIUTBLUX KIACCU(PHUKAIUA TIO Pa3TUIYHBIM
Npu3HaKaM. XMMHUYECKHE CBOMCTBA OCHOBAHUW B CBETE TEOPHUH DJIEKTPOJIUTUYECKON IHCCOLIMALIMU.
PaznosxeHue HepaCTBOPUMBIX B BOJIE OCHOBaHMM. OCHOBHBIE CITOCOOBI MOTYyYEHUSI OCHOBAHUM.

Conmu u ux cpoiicTBa.Conu Kak 3JeKTpoiauTHL.COMM CpeTHUE,KUCIbIE U OCHOBHBIC. XUMUYECKHE
CBOICTBa COJIel B CBETE€ TEOPHUM DBJIEKTPOIUTHUECKON auccouuanuu. CrocoObl MOTydeHUs COjeH.
I'maponus couent.

Oxcuanl M ux cBoiicTBa.Coseobpasyroniye U HeconeoOpasyromiue okcuasl. OCHOBHBIC,aM(pOTepHBIE U
KHCJIOTHBIE OKCHJBI. 3aBHUCHUMOCTh XapakTepa OKCHIAa OT CTENEHHW OKHCICHUS OOpa3yrollero ero
MeTajuia. XUMUYECKHE CBOMCTBA OKCHIOB. [lomydeHrne okcuaos.

Hemoncmpayuu

B3anMopelicTBre a30THOM M KOHIEHTPUPOBAHHOW CEPHOM KUCIIOT ¢ MeTaiutaMu. ['openune

dbocdopa u pacTBOpeHHE IPOAyKTa TOpeHus B Bojie. [losryuenne u cBoiicTBa aMm(pOTEPHOTO

ruapokcuaa. HeoOparumerit ruaposn3 kapouna kanbims. OOpaTUMBIN THIPOIIU3 COJICH

Pa3IMYHOTO THIIA.

Jlabopamopnusie onvimot

HcnbiTanue pacTBOPOB KUCIOT MHAUKATOpaMH. B3auMoielicTBuE METAIIOB ¢ KUCTIOTaMHU.
Bs3anMonelcTBre KHCIIOT C OKCHIAMU METALIOB. B3anMoielicTBUE KUCIIOT C OCHOBAHUSIMH.
Bs3auMonelcTBie KHUCIOT C COJIIMU.

HcnbiTanne pacTBOPOB LienovYeil HHANKaToOpaMu. Bzanmoelicteue menouen ¢ coasiMu. Pasnoxenue
HEpaCTBOPUMBIX OCHOBaHUM. B3anmoaeiicTBue cosel ¢ MmeTauiamu. B3anumoieiicTBue cosien apyr ¢
apyroM. I'uaponus coneil pa3iuyHOro TUIMA.

Ilpoghunvuvie u npogheccuonanvho 3nauumole I1eMeHMbL COOEPHCAHUA.

lawenas u necawenas uzgecmn, UCNOIL30BAHUE 8 KAYECMEE CIMPOUMENbHbIX Mamepuanos. lunc u
anebacmp ux npumeHeHue 8 Kauecmee CMpoUmebHuIX 0moenounsix mamepuanog. Ilonamue o pH
pacmeopa u UCnoIb308aHUe 8 CBAPOUHBIX pabomax, 0/ OnpedeieHus acpecCusHOCMuU NOO3EMHBIX 800.

1.6. XumMnuyeckue peakiumn

Knaccudukanusa xuMu4ecKux peakuuii. Peakiyy coeiMHeHus, pa3ioKeHns,3aMeleH sl, 00MeHa.
Karanutnueckue peakiuu. O6patuMble 1 HEOOpaTUMble peakMy. [ OMOreHHbIe U TeTepOoreHHbIe
peakuuy. JK30TepMUYECKUE U S3HAOTEpMHUUECKUE peakuu. TermnoBoil 3pGekT XMMUYECKUX peaKui.
TepMoxuMuueckue ypaBHEHHUS.

OKHCINTENBbHO-BOCCTAHOBUTEIbHbIE peaknnu.CreneHb okucieHna. OKUCIUTENb UBOCCTAaHOBIICHHUE.
BoccranoBurens M okuciaeHHE. MeToJ AIEKTpOHHOTO OajlaHca JUIsl COCTaBJICHUS ypaBHEHUH
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

CxopocTbh XuMH4YeCKHX peakuuii. [IoHATHE 0 CKOPOCTH XMMHYECKUX PEAKIUI1.3aBUCUMOCTb CKOPOCTH
XUMUYECKUX PEAKUUH OT pa3iMyHbIX (PaKTOPOB: MPUPOIBI PEarupyroIMX BEIIECTB, UX KOHIEHTpAlUH,
TEMIIEPATYPBI, IOBEPXHOCTH CONIPUKOCHOBEHMSI U UCIIOJIb30BAHNE KAaTAIN3aTOPOB.

OO0paTuMocTh XUMHYECKHX peakumii. O0paTuMble 1 HEOOpAaTHUMbIE pEaKIMH. X UMHUUECKOe PaBHOBECHE
U CIIOCOOBI €r0 CMEIIEeHUS.
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Jemoncmpayuu

[Tpumepsl HEOOPATUMBIX pEAKIHA, HAYIIUX C 00pa30BaHUEM OCAJKa, ra3a WK BOJAbI. 3aBHCUMOCTh
CKOPOCTH pEaKLMy OT IPUPO/Ibl pearupyoluX BelecTB. B3anmoaeiicTBre pacTBOPOB CEPHON KUCIIOTHI
C pacTBOpaMu THOCYIb(aTta HaTpus pas-

JMYHON KOHUEHTPALUU U TeMueparypsl. Moaenb KUIAILIETro ¢I0s. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peakuuu OT NPUCYTCTBUS KaTalu3aTopa Ha IMPUMEPE pa3iloKEHUs NEPOKCUAA BOAOPOJA C MOMOIIbIO
JMOKCHJIa MapraHiia v Karajasbl.

Moenp anekrponusepa. Moaenb 3JIeKTPOIU3HOW BaHHBI JUIS ITOIYYEHHS altOMUHUS. MOoelb KOJIOHHBI
CHUHTE3a aMMHaKa.

Jlabopamopnuvie onvimul

Peakius 3aMenieHns Meu JKeJIe30M B pacTBOPE MEIHOTO Kyrmopoca. Peakmum, uaymue oOpa3oBaHHEM
OcaJika, ra3a WM BOJbl. 3aBUCUMOCTb CKOPOCTU B3aUMOJICHCTBUS COJITHOM KUCIIOTHI ¢ METalIaMU MX
IIPUPO/IbI. 3aBUCUMOCTh CKOPOCTH B3aUMOJIEHCTBUS IIUHKA C COJISTHOW KHCJIOTOM OT €€ KOHIIEHTpAIUH.
3aBUCUMOCTb CKOPOCTH B3aumoieicTBus okcuna meau (1) ¢ cepHoit kucnoToit oT TeMneparypsl.
Ilpogpunvnsvie u npogheccuonanvno 3nauumple r31emMenmul COOEPHCAHUA.

Peakyuu soccmanosnenus (packucnenust). Mapeaney u kKpemuuii 6 cocmage 06Ma3Ku 1eKmpood npu
ceapke. Dkzomepmuieckue (0Jis1 pa3MOPANCUBAHUSL MEP3TbIX 2PYHMOB) U IHOOmepmuyecKkue (0
3AMOpaNCU8aHUs C8all) peakyuu.

1.7. Mera/sibl M1 HEMETAJLIbI

Metamnbl.OcCOOGHHOCTH CTPOSHUST aTOMOB U KpuctauioB.Du3Wdyeckne CBOWCTBA METAJUIOB.
Knaccudukanus wmeTaioB 1O pa3auvHbBIM = NpU3HAKaM. XWUMHUYECKHE CBOWCTBA METAJIJIOB.
DNEeKTPOXUMHUYECKUN Psijl HanpspKeHWH MeTawioB. Metammotepmus. OO0mue crmocoObl MOydeHUs
MetaiioB. [lonstue o metamnypruu. [lupomeramnyprusi, THAPOMETAIUTYPIHS U DJIEKTPOMETATYpPIHsl.
CruiaBbl YepHBIC U I[BETHBIE.

Hemetaaabl. Oco6eHHocTu cTpoeHus: aromoB. Hemeramibsl—IpocThie BelecTBa.3aBUCUMOCTh CBOMCTB
rajJjoreHoB OT UX IMOJIOKEHUS B NepHoaudecKorl cucreMe. OKUCIUTENbHBIE M BOCCTAHOBUTEIBHBIC
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT MX IOJIOKEHUS B PALY MIEKTPOOTPULIATEILHOCTH.
Hemoncmpayuu

Komnekuust MmerannoB. BzanMoaelicTBre MeTaJIJIOB ¢ HeMeTaJulaMu (kelie3a, IUHKA U aJTIOMUHUS C
CEPOi, aTIOMHUHMSI C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE kKejie3a B xyope). ['opeHne MeTamios.
Amomunotepmus. Komnekius Hemeraminos. ['openne HemetawioB (cepbl, hocdopa, yrisi). BeitecHenne
MeHee aKTUBHBIX TaJIOTEHOB U3 PACTBOPOB MX coJieil Oosiee aKTUBHBIMU rajoreHamu. Moienb
MIPOMBIIIJIEHHOW YCTAaHOBKHU ISl TPOU3BOJICTBA CEPHOM KUCIOTHL. Moens nedu Asist 00xKura
u3BecTHsIKa. KoJuieKuu npoiyKiuuii CUIMKaTHOM MpoMbIIIIeHHOCTH (cTekina, dhapdopa, asHca,
LIEMEHTA Pa3InYHbIX MapOK U JIp.).

Jlabopamopnuvie onvimot

3akanka 1 oTHyck ctanu. O3HaKOMIIEHUE CO CTPYKTYpaMH ceporo u 6enoro uyryHa. PacrioznaBanue
Py xenesa.

Ilpakmuueckue 3anamus

[Tonyuenue, coOupanue u pacro3HaBaHue razoB. Pemienue

SKCIIEPUMEHTAJIbHBIX 33/1a4.

Ilpogpunvusvie u npogheccuonanvho 3nauumble I1EMEHMbL COOEPHCAHUA.

Kopposus memannog: xumuyeckas u sn1eKmpoxumuieckas npu Cmpoumenbcmee u SKCniyamayuu
MEMANIUYecKUx CmpoumenbHblX KOHCMpPYKYUutl. 3a8UCUMocms CKOPOCMU KOPPO3UU Om YCI08Ull
oxpycaroweti cpeovl. Knaccuguxayusa kopposuu memannog no paziuunvim npusnaxam. Cnocoowi
3aWUmMsbl MEMALL08 OM KOPpPO3UuU. 3aMeHa Memaiiuieckol apmamypsbl Had HeMemalludyeckyio
noaumepnyto apmamypy. CUruKamuas npoMuluIeHHOCHb OJisl NPOU3B0OCMBEA CMeKId, NecKd.

Oprannyeckasi XuMust

2.1.0cHOBHbIC OHATHSI OPTAHUYECKOM XUMHUH M TEOPHUSI CTPOCHHS OPraHMYECKHUX COCAMHEHUH

HpenMeT opraﬂnquKoﬁ XI/IMI/II/I.HpI/IpO)IHLIe,I/ICKyCCTBCHHBIC U CHHTCTHYCCKUC OPraHUYCCKUC
BCIICCTBA. CpaBHCHI/IC OpraHn4YeCKUX BCIICCTB C HCOPTaHNYCCKUMHU.
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BanentHocts. X¥UMHUECKOE CTPOCHHE KaK MOPSAOK COCTUHEHUS aTOMOB B MOJICKYJIbI 110 BAJICHTHOCTH.
Teopusi cTpoeHusi opranmyeckux coeauHeHuii A. M ByrtiaepoBa.OCHOBHBIE TOJIOXEHUSATCOPUHI
XUMHYECKOTO cTpocHms. M3omepus u wu3oMepbl. XuMuueckue QGOpMyabl U MOJCITH MOJEKYI B
OPraHU4eCKOM XUMHUH.

Kaaccudurkanusi opranudeckux BemecTB.Knaccudukanus BemecTB MO CTPOSHUIOYTIIEPOJTHOTO
CKeleTa W Haluuuioo (PYHKIMOHANBHBIX Tpynmn. ['omonorn u romoiiorvs. Hawama HOMEHKIIATyphl
IUPAC.

Kanaccupukanus peakunii B oprannyeckoii xumum.Peaxkiuy npucoenHeHus(THIpUpPOBaAHNUS,
raJIOreHUPOBAHUS, THIPOTaIOTeHUPOBAHUS, THAPATAllMK). Peakinu oTiierieHus (IeruapupoBaHus,
JETUAPOTAIOTCHUPOBAHUS, eTuapaTanuun). Peakiuu 3amenienus. Peakium nzomepusaiuu.
Jemoncmpayuu

Moenu MOJIEKy TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCMHEHHUI.

KauectBeHHOE 00HapyKeHHE Yriepoa, BOJOPOJa U XJI0pa B MOJIEKYJIaX OPraHu4eCKUX COCTUHEHUI.
Jlabopamopnutii oneim

N3roroBnenue Moienei MOJIEKYI OPraHMYECKUX BEILIECTB.

Ilpogunvnsvie u npogheccuonanvno 3nauumple r3nemenmeul cooeprxcanun Peaxyuu okucnenus u
goccmanognenus opeanuyeckux seuwjecms. Cpasnenue Kiaccugpukayuy coeOuHeHutl U Kiaccuguxkayuu
Peaxyull 8 HeOp2eAHU4ecKou U OP2aHuyecKot Xumuu.

2.2. YraeBoaopoabl M MX NPUPOAHbIE HCTOYHUKHU

AJIKaHBbI. AJIKaHBI:TOMOJIOTHYECKUN PSAI,U30MEpPUSI M HOMEHKJIATypa aJIKaHOB.XUMUYECKHE CBOWCTBA
alKkaHOB (MeTaHa, 3TaHa): TOpEeHue, 3aMeIleHUe, Pa3lioKeHHe, Aeruapupoanue. IlpuMenenue aakaHoB
Ha OCHOBE CBOMCTB.

AJIKeHbI.DTWICH,eT0  MOJy4YeHUe(AeTUAPUPOBAHUEM  3TaHa,JeNojMMepu3alreil  MOJIMATUIICHA).
['omonornuecknii psa, ©30MepHsi, HOMEHKIIaTypa aJIKCHOB. XMMHWYECKHE CBOMCTBA 3THUJIEHA: TOPEHME,
KauecTBeHHbIe peakuuu (oOeciBeunBaHue OpOMHOM BOJBI M pacTBOpa IE€pMaHraHaTa Kaiwus),
ruaparanus, noatumepusanus. [I[pumenenne sTuieHa Ha OCHOBE CBOWCTB.

Juenbl u kayuyku.lloHsTHe 0 [MeHax Kak yrJeBOAOPOJAX C JABYMsS JBOWHBIMHU CBS3SIMU.
CornpsbkeHHbIE AUCHBI. XUMHUYECKHE CBOMCTBA OyTamueHa-1,3 u m3ompeHa: oOeciBeunBaHe OpPOMHOM
BO/JIbI U MTOJIMMEPHU3aLKs B Kayuyyku. HaTypanbHbIil 1 CUHTETHYECKUE KaydykH. Pe3uHa.

AJIKMHBI. ATIeTHJICH. XUMUYECKUE CBOWCTBA  alleTUJICHA:TOpEHHEe,00€CIIBEUMBAHUECOPOMHON  BOJIBI,
MPUCOECIUHEHUN XJIOPOBOJIOpoJia W runapatauus. IIpuMeHeHue aleTwieHa Ha OCHOBE CBOMCTB.
MexkiaccoBast U30MEpPHUsI C ATKAJUCHAMM.

Apenbl.benzon. Xumuueckue cBoOHCTBa O€H30J1a:TOpPEHUE,PEAKIMK  3aMellleHus(TaJoreHupoBaHue,
HutpoBanue). [I[pumenenmne 6eH3051a Ha OCHOBE CBOMCTB.

IIpupoaHble HCTOYHHKH YIJIeBOAOPOAOB.IIpupoIHbIil ra3z:cocTaB,IpUMEHEHHE B Ka4ueCTBE TOIUIMBA.
Hedts. CocTaB u nepepadbotka HedTu. [leperonka nedgtu. HedrenpoayKkTor.

Jemoncmpayuu

['openue MeraHa, sTUIEHA, allETUIICHA.

OTHollleHUEe MeTaHa, 3TUJICHA, aleTHiieHa UM OeH30Ja K pacTBOpaM IepMaHraHara Kajaus U OpoMHOI
BOJIE.

[Tonyuenue 3TUNIEHA peakiuei AeruapaTaliyi 3TaHoJIa, alleTUIIeHa — TUIPOJIM30M KapOu1a KaabIlusl.
Pa3znoxxenue kayuyka npu HarpeBaHUH, UCIIBITAHUE POJYKTOB PA3JI0KEHUS HA HENPEIEIbHOCTb.
Komnexkuust obpasuoB Hedptu u HedrenponykroB. Komnekius «KaMeHHBIM yroib M MPOTYKIIHS
KOKCOXHMMYECKOTO IPOU3BOJICTBAY.

Jlabopamopuwie onvimot

O3HakoMIIeHHE C KOJIJIEKIMeH 00pa3lioB HEPTH U NPOAYKTOB ee nepepadoTku. O3HaKoMIIeHHE

C KOJIJIEKI[MEH KaydyKOB M 00pa3iiaMu U3JIENUN U3 PE3UHBI.

Ilpochunvuvie u npogheccuonanvho 3nauumole Inemenmol COOEPIHCAHUA

Knaccugpurayuas u mHasnauenue pesun O U320MOGNEHUS  CNEYOOeHCObl,  INEeKMPO3AUUMHBIX
npucnocoobnenui. Peaxyus nonumepusayuu gununxiopuoa. Ilonugununxiopuo u e2o npumenerue OJisl
U320MOBNEHUsL CMPOUMETIbHBIX MAMEPUAnos.

2.3. Kucaopoacoaep:kamme opraHudeckKue coeJMHeHus
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Cnuptsl.Ilonyuenne 3tanona OpoKEHUEM TIIFOKO3bI M THApaTanueld dTuieHa. | uapokcuiabHas rpymnmna
Kak (¢yHkuuoHanbHas. lloHATHE O TNpeAenbHBIX OJAHOATOMHBIX CHHpPTaX. XHUMHUYECKHE CBOMCTBA
9TaHOJIa: B3aMMOJICHCTBHE C HATpUeM, OOpa30BaHME IMPOCTHIX U CJAOKHBIX 3(UPOB, OKUCICHUE B
anprerus. [IpumeHeHre 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 IMOCIEACTBUS AJI OpraHu3Ma
4eJI0BEKa U IpeaynpexkaeHue. [Nnnepud Kak IpeacTaBUTENb MHOTOATOMHBIX cliUpToB. KauecTBeHHas
peaxiusi Ha MHOroatoMHble cMpThl. [IpuMeHenne riuneprHa.

®enou. Ouznueckre U XMMUYECKHE CBOWCTBa (heHOoNa. B3anMHOe BiIMsSHUE aTOMOB BMOJIEKY e (heHona:
B3aMMO/ICHCTBHE C THAPOKCHIOM HATpUS W a30THOM kuciortoud. Ilpumenenue ¢deHonma Ha OCHOBE
CBONCTB.

Aabaeruabl.[lonstue 06 ampaeruaax.AnpaeruaHas Tpynna Kak (yHKIuoHadbHas.PopManbaerua u
€ro CBOMCTBA: OKUCJIEHUE B COOTBETCTBYIOLIYIO KMCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOLIUMN CIIUPT.
[Tomy4yeHne anbaeruaoB OKUCICHHWEM COOTBETCTBYIOIIMX crUpTOB. IlpuMenenue dopmanpaernaa Ha
OCHOBE €T0 CBOMCTB.

KapGonoBble  kuciaorsl.Ilonstue o  kapOoHOBBIX  Kucinorax.KapOokcunpHas — rpymnmakax
¢yHKIMOHAIbHAs. ['oMoI0rHuecKuil psiji MpeeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonyduenue
KapOOHOBBIX KHCJOT OKHCJIEHHEM albJerua0B. XMMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTBI: OOuLIue
CBOICTBa C MUHEpAJIbHBIMU KUCJIOTaMU U peakius 3repudukannu. [I[pumenenne ykCycHON KUCIOThI Ha
OCHOBE CBOMCTB. BpICIINE )KUpHBIE KUCIOTHI HA IPUMEPE NaTbMUTUHOBOM M CTEAPUHOBOM.

Caoxublie 3¢pupsbl u xkupbl.llonydenne cioxHbIX 3QupoB peakuuen arepudpukanuu. CioxHbele d3PUpHI
B IIpUpoe, ux 3HaueHue. [IpumeHeHne ciaoxkHbIX 3pUPOB HA OCHOBE CBOWCTB.

Kupsl kak crnoxsble 3¢upsl. Kinaccuduxanus xupoB. XUMHUYECKHE CBOWCTBA >KUPOB: THAPOIU3 U
TUAPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHne UPOB Ha OCHOBE CBOMCTB. MbLIa.

YraeBoasbl. YTII€BOIBI X KiIaccuPUKaIIUSI: MOHOCaxapuIbI(TIt0K03a,PpyKTO3a), ucaxapuisl (caxaposa)
U ToJIMcaxapu bl (Kpaxmall U IeJIII01034).

I'moko3a — BemecTBO ¢ JBOMCTBEHHOW (YHKIIMEH — albJIETHIOCIUPT. XUMHUYECKHE CBOWMCTBA
[JIIOKO3bl: OKHUCJICHHE B TJIIOKOHOBYIO KHUCIIOTY, BOCCTAaHOBJIEHHE B COpPOMT, CIIUPTOBOE OpOKEHUE.
[IpuMeHeHue II0KO3bl HA OCHOBE CBOMCTB. 3HAYEHHUE YIIIEBOJIOB B )KMBOM NPUPOJE U )KU3HU YEIIOBEKA.
[TonsTHE O peakUMAX MOJUKOHACHCAUU U TMAPOJIN3Aa HAa IPUMEPE B3aWMOIPEBPAILCHHN: TIIIOKO3a «>
MIOJINCAXapHI.

Hemoncmpayuu

Oxucnenue cnupra B anpaeruj. KauecTBeHHbIE PEaKIIMM Ha MHOTOATOMHBIE CITUPTHI.

PactBoprMOCTh (eHONa B BoJie ITpH OOBIYHOM TemIeparype U HarpeBaHuM. KauecTBeHHbIe peakiuu Ha
¢benon. Peakius cepeOpsHOro 3epkajia anbAeruioB U IOKO3bl. OKHUCICHNE albAETHI0B U TIIIOKO3bl B
KHCJIOTY ¢ momoiibio ruapokcuaa meau (I1). KauectBennas peakuus Ha kpaxmai. Komnexmmst 2gpupHbIX
Macell.

Jlabopamopnusie onvimot

PactBopenue rauuepuHa B Bojxe M B3aumoaelcreue c¢ ruapokcugoM menu (). CoiictBa
YKCYCHOH KHCIIOTBI, OOIIME€ €O CBOWHCTBAMM MUHEpAIbHBIX KUCIOT. Jloka3zaTenbCTBO
HEIPEENbHOIO XapakTepa )KUIKOTO JKHUpa.

B3aumopelicTBre Iioko3bl U caxapo3sl ¢ ruapokcusiom Meau (I1). KauecrBennas

peakuus Ha Kpaxmail.

Ilpochunvusvie u npogheccuonanvro 3nauumvle 31emMeHmovl COOEPHCAHUA.

IIpumenenue opeanuyeckux coeouHenutl 01 NPOU3800CMEA NOAUMEPHBIX CIPOUMENbHBIX MAMEPUATOS.
Tonukonoencayus popmanvoecuoa ¢ @enorom 6 @enonrogpopmanrvoecuonyio cmony. Ilpumenerue
ayemona 8 mexuuxe u npomviutiennocmu. Cunmemuueckue moowue cpeocmea npu 0moenKu 30aHui.

2.4. A3oTcoaeprxkamye oprannyeckue coeauHenus. lloaumepnt

AmunblIlonstue 06 amuHax. Anudarnyeckue aMUHBLUX KIacCH(PHUKAIMsS U HOMEHKIATypa. AHHIUH
Kak opraHudeckoe ocHoBanue. I[lomyueHue anunmHa W3 HUTpoOeH30sa. [IprMeHeHHMe aHMIMHA Ha
OCHOBE CBOMCTB.

AMMHOKHCJIOTHI. AMUHOKHCIIOTHI Kak aM(OTepHble MU YHKIIMOHATBHBIE OPraHHYeCKUeCOEeINHEHUS.
XUMUYECKHE CBOKWCTBA AMUHOKHUCIIOT: B3aWMOJECHUCTBUE C WIEIOYaMH, KUCIOTaMU U JPYr C JIPYrom
(peakuus monukoHAeHcauuu). llemTuaHas cBsS3p M monumentuabl. llprMeHeHWe aMHMHOKUCIOT Ha
OCHOBE CBOMCTB.

Benku.llepBuynas,BTOprUHas, TPETUYHAS CTPYKTYPHI OENTKOB. XHUMHUECKHE CBOMCTBA OETIKOB: TOPEHHUE,
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JeHaTypanus, TUAPOJIN3, IIBETHbIE peakuuu. bruonornyeckue GyHKINU OEIKOB.

IHosmmepsl.benku n noaucaxapu/ipl Kak OMONOJIUMEDBI.

ILnacTmaccesl.llonyaenne [IOJIUMEPOB peakuuen [IOJIMMEPU3ALIUN u
MIOJMKOHACHCAMK. TepMOIIIIacCTUYHBIE U TEPMOpEaKTUBHBIE IIacTMaccel. [IpeacraBurenu miactmace.
Bosokna, ux kiaaccupurkanms.llonydenne BoJOKOH.OTIENbHBIE MPEACTABUTEIN XUMHUYECKHX
BOJIOKOH.

Jemoncmpayuu

B3aunMmojelicTBue amMMuaka M aHWIMHA C COJISTHOM KHUCIOTOW. Peakuusi aHuinmHa ¢ OpOMHOM BOJIOH.
Jloka3aTenbCTBO HaJM4Msl (PYHKUHMOHAIBHBIX TPYIIl B pacTBOpaXx aMUHOKHUCIOT. PacTtBopeHue u
ocaxeHue 0enkoB. L[BeTHbIe peakiuu OenKoB. ['opeHne NTHYBEro rnepa u MepcTIHONH HUTH.
Jlabopamopnuie onvimul

PacTBopeHue OenkoB B KUIKUX Cpeaax.

Ilpakmuueckue 3anamus

Pemenne sxcneprMeHTaNnbHbIX 3a7ja4 Ha UIEHTU(UKALIMIO OpraHUYecKuX coequHeHnil. Pacno3naBanue
IIJIJACTMACC U BOJIOKOH.

Ilpogunvnvie u npogpeccuonanvno 3nauumvie rnemenmol cooeprycanusn. Tepmonnacmuunvie U
mepmMopeaxkmugHbvie NIACMMACChL. Ilpeocmasumenu niacmmacc. Tonueununxnopuo,
noaumempagmopsmunern  (megaon).  Denonogpopmanvoecuonvie  naacmmaccol.  Lleanynouo.
IIpomviuinennoe npouzsoO0CmME0 XUMUYECKUX BONOKOH. IIpumenenue nonumepog Onsi uU320mMoG1eHus
COBPEMEHHBIX KOMNOZUMHBIX MAMEPUATIOB.

IIpumepHbIe TeMbl pedepaToB (A0KJIAA0B), HHAMBUAYAJIbHBIX IPOCKTOB

* buorexHonorus u renHas nHxenepus — texsosorun XXI| Bexa.

* HanoTrexHoOrHs Kak MPUOPUTETHOE HAIIPaBJICHUE Pa3BUTHUS HAYKU U MPOU3BOJICTBA B
Poccuiickoit ®eneparuu.

* CoBpeMEHHBIEMETOIBI00E33apAKUBAHUSBOIBI.

*  AJIOTpONUSIMETAIIIOB.

» Xuznub u gesarensHocth .M. Menneneera.

* «llepuognueckomMy 3aKoHy OyayIIee HE TPO3UT PA3PYLIECHUEM. .. »

* Cunre3 114-ro anemenTa — TpuyMd pOCCHIUCKUX (PUBHKOB-SICPIIHKOB.

* HM3oTomsiBOAOpOAA.

* Hcnonbs3oBaHHE PaJUOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETAX.

* PeHTreHOBCKOE M3IIy4E€HHE U €T0 MCMOJIb30BAHUE B TEXHUKE U MEIULIMHE.

* [Inazma — 4eTBEpTOECOCTOSHUEBEIIECTBA.

* AmopdHbie BelecTBa B IPUPO/IE, TEXHUKE, ObITY, CTPOUTEIILCTBE.

* OxpaHa OKpYKaIleH cpeapl OT XMMUYECKOTO 3arpsi3HeHNs. KonuecTBeHHbIE XapaKTepUCTUKU
3arpsA3HEHUs OKPYXKaroLEH Cpeibl.

 IlpumMenenue TBEpaOro U razoobpasnoro okcuaa yrieposa (1V).

* 3ammura 030HOBOTO KpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.

* I'pyboaucnepcHble CUCTEMBI, UX KIIaCCU(PUKAIUS U UCTIOJIb30BAaHUE B MPO(PECCHOHANTBHOMN
NEeSTENbHOCTH.

* KocMmernueckuerenu.

* IIpumeHeHuUe CyclieH3Ul U SMYJIbCUN B CTPOUTEIBCTBE.

* MuHepalibl ¥ TOpHBIEC TOPOABI KAK OCHOBA JTUTOCHEPHI.

» PacTBOpHBI BOKpYT Hac. Tuiibl pacTBOpOB.

* Boga kak peareHT u cpeja ik XUMUYECKOIo Ipoliecca.

* XKuzssb u gedarensHocts C. Appenuyca.

* BkiaJ 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHUE TEOPUHU INEKTPOJIUTUYECKON AUCCOLIMALINH.

* VYCTpaHEeHHE )KECTKOCTH BOJIbl HA MPOMBIIIJIEHHBIX MPEANPUATHSIX.

* CepHas KHCIOTa — «XJI€0 XUMUUYECKOH TPOMBIIIIICHHOCTH.

* lcnonp30BaHUE MUHEPAIBHBIX KUCIOT Ha MPEANPUATUAX PA3TUIHOTO PO DHUIIS.

* OkcHIbI ¥ COJIM KaK CTPOUTEIbHBIE MAaTEPUATIBI.

* Hcropusrurica.

* [loBapeHHas COJIb KAK XUMUYECKOE ChIPhE.
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MHoronukuii KapOoHAT KalbLKs: B IPUPOJIE, B TPOMBIIIEHHOCTH, B OBITY.
Peakiiun ropeHus Ha MPOU3BOJACTBE U B OBITY.
BupryanbHOEMO1eIMPOBAHUEXUMUYECKUXIIPOLIECCOB.
DNEKTPOIN3PACTBOPOBIIEKTPOIUTOB.
DNEeKTPOIN3PACILIaBOBAIEKTPOJIUTOB.

[IpakTHyeckoe MPUMEHEHUE IEKTPOIIU3a: paMHUPOBAHNE, TAJIbBAHOIIIIACTUKA, TAIbBAHOCTETHS.

Hcropus nosryueHus v mpou3BOICTBA aTIOMUHUSL.
DNEeKTPOTUTHYECKOE TIOTydeHHE U pahUHUPOBAHHUE MEJIH.
Kuznub u gesrensHOCTh 1. J[9BH.

Koppo3sus MeTamioB u criocoObl 3alUThl OT KOPPO3UH.
WNuepTHbie mim 01aropoIHbIE rasbl.

Poxparoniue cosm — rajaoreHsl.

Hctopus mBeaCKOM CIUYKH.

Hcropust BOSHUKHOBEHUS U PA3BUTHS OPTraHUYECKON XUMUU.
Kuzub u gestenbHocTh A.M. Bytieposa.

Butanusm u ero kpax.

Pois oTeuecTBEHHBIX YYCHBIX B CTAHOBJICHUH U PAa3BUTHUUN MHpOBOfI OpFaHquCKOﬁ XUMHU.

CoBpeMeHHbIe NPECTABIEHUS O TEOPUN XUMHUYECKOTO CTPOCHHUS.

DKOJIOTUYECKHE aCMEKThI UCIOIb30BaHUS YIIIEBOA0POJIHOTO ChIPhS.
OKOHOMMYECKHE aCIEKThI MEXIYHAPOIHOTO COTPYIHUYECTBA 10 UCIIOJIB30BAHUIO
YTJIEBOJIOPOIHOTO CHIPBS.

UcTopus oTKpbITHS U pa3pabOTKHU ra30BbIX U HEPTIHBIX MECTOpOXKAeHUH B Poccuiickoit
denepanuu.

XUMHS YTIIEBOJAOPOTHOTO CHIPhS M MOsI Oyaytasi mpodeccus.

VYT1eBOJOPOIHOE TOIIMBO, €70 BU/bI U HA3HAYCHHUE.

CuHTeTHYeCKHEe KaydyKU: UCTOPHUSI, MHOTOOOpa3He U MePCIEeKTHUBBI.
Pe3nHOTEXHHYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.
Capo4HO€E IPOU3BOACTBO U POJIb XUMHH YIJIIEBOJOPOJOB B HEM.

HedTb 1 ee TpaHcopTHpPOBKA KaK OCHOBA B3aUMOBBITOITHOIO MEKYHAPOIHOTO

COTpYyIHMYeCTBa
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6. TemaTHueckoe IJIAHUPOBAHUE

[Tpu peanuzaruu coaepkanus 001eoOpa3zoBaTeIbHON YUeOHOW TUCITUTUIMHBI « XUMUS B
npenenax ocsoeHust OIIOIT CITO na 6a3e 0CHOBHOTO 00111ero 00pa3oBaHus C MOJTy4YCHHEM
cpeanero obmero oopazoBanus [IITIKPC makcumanbHas yueOHast Harpy3Ka 00y4aronuxcs
cocraBiset: - 117 yac, u3 Hux aynmuTopHas (oOs3aTenbHast) yueOHas Harpy3Ka 00yJaronuxcs,
BKJTIOYAs TPAKTUYECKHE 3aHATHUS, — /84acoB, BHEAYAUTOPHAs CaMOCTOsITEeIbHAsL paboTa

cTyneHToB — 39 Jacos.

Bup yueOHoli padoThl

AynutopHble 3ausitus. Cofep:xanne o0yyeHust

KoaunuyecTBo yacoB

Beenenue 2

1. O0masi 1 HeopraHm4vecKasi XuMMs 40

1.1. OcHOBHBIE IOHSITHS ¥ 3aKOHBI 6

1.2. Tlepnoanueckuii 3akoH U [lepuonnyeckas cucreMa XMMHUECKUX 8

AJIEMEHTOB

J.. MenpeneeBa u CTpOEHUE aTOMa

1.3. Ctpoenue BeniecTra 6

1.4. Boga. PacTBOpEI. DieKTpoauTAYECKas 6

JTUCCOTTHAITUS

1.5. Knaccudukanus HeopraHM4eCKUX COeJMHEHHUI U UX CBOMCTBA 6

1.6. XuMHueckue peakiuu 6

1.7. MeTtannsl 1 HEMETaJIITBI

2. Oprannyeckasi XumMusi 38

2.1. OCHOBHBIE MOHITHUSI OPraHUYECKOU XUMHUH 8

Y TEOPHS CTPOCHUS OPraHNYECKUX COCIUHEHUM

2.2. YTI1eBOIOPOIbl U UX MPHUPOAHBIC HCTOYHUKHU 10

2.3. Kucnopoacoaepxaniyge OpraHu4ecKue 8

COEJIMHEHUS

2.4. AzoTcozeprkaniue opranndeckue coequaeHus. [lomumepsr 12

Hroro 78
BHeayauTopHasi camocTosiTe/ibHasi padora

[ToaroToBka BBHICTYIUICHH 110 33JAHHBIM TEMaM, 39

JOKJIaJI0B, pedepaToB, 3cce, MHAWBUIYaTbLHOTO

MIPOEKTa C UCTOJIb30BAaHUEM HH(POPMAIIMOHHBIX

TEXHOJIOTUH U Jp.

IIpomekyTounas arrecrauus B ¢popme 1 pepeHUMPOBAHHOIO 3a4eTa

Bcero 117
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1. XapaKTepl/ICTHKa OCHOBHbBIX BU0B yqeﬁnoﬁ ACATECJIBHOCTH CTYACHTOB

Coaepixanue XapaKkTepuCcTHKA OCHOBHBIX BU/I0B J1eATEJIbHOCTH
o0y4eHHUs CTYJAECHTOB
Baxueiimue YMeHue 1aBaTh ONpPENCIICHUE U OIIEPUPOBATH

XUMHUYECCKHC ITIOHATHUHA

CJICAYIOIIUMHU XUMHUYCCKUMHU
HOHHTHHMHZBGIHGCTBO,XI/IMI/I‘ICCKI/Iﬁ
3JIEMEHT,aTOM,MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAS U
MOJIEKYJISIpHAsi MaCChl, HOH, aJUIOTPOITHSI, H30TOIIBI,
XUMHUYECKas CBA3b, DIEKTPOOTPHULIATEIHHOCTD,
BAJICHTHOCTb, CTCIICHb OKHUCJIICHUA, MOJIb, MOJISIpHAA
Macca, MOJISIpHBII 00beM Ta3000pa3HbIX BEIIECTB,
BEIIECTBA MOJIEKYIIIPHOTO U HEMOJIEKYIISIPHOTO
CTPOCHHA, PpaACTBOPLI, SJICKTPOJIUT U HEIJICKTPOJIIUT,
OKHUCJIHUTECIIb U BOCCTAaHOBHUTECIIb, OKHCIICHUEC U
BOCCTaHOBJIEHUE, TEIJIOBOM 3PPEKT peaklinu, CKOPOCTh
XUMHYECKOH PCaKIun, KaTaJlIn3, XUMHUYCCKOC
paBHOBECHE, YIIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpyiima, i30MEpHsl, TOMOJIOTHA

OcHOBHBIE 32AKOHBI
XUMMUH

dopMynHpoBaHKE 3aKOHOB COXpPaHEHUSI MAaCcChI BEIIECTB U
MTOCTOSTHCTBA COCTaBa BEMIECTB. Y CTAaHOBKA MPUYNHHO-
CJIEICTBEHHOU CBSI3M MEXY COJEP>)KaHUEM 3THX 3aKOHOB U
HalMcaHUeM XUMUYEeCKUX (OpMYIl U ypaBHEHUH. Y CTaHOBKa
SBOJIFOIIMOHHOM CYIITHOCTH MEHJIEJIEEBCKON M COBPEMEHHOM
dhopmynupoBok nepuoauyeckoro 3akoHa /.M. Menneneena.
OO0bsicHeHne (HPU3NIECKOTO CMBICITIA CHMBOJIUKH
MEPUOANIECKON TaOIUIBI XUMUYECKUX dJ1eMeHToB J[. 1.
MenneneeBa (HOMEPOB dJIEMEHTA, IEPUOA, TPYIITIHI) U
yCTaHOBKA MPUYUHHO-CIICICTBEHHOM CBSI3U MEXKIY
CTpPOEHHEM aToOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHSI CBOMCTB
3JIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB B MEPHOJaX U
rpymmnax. XapakTepucTHKa 3JIEMEHTOB MaJIbIX M OOJBIINX
MEPUOJIOB IO UX MoJoxkeHuto B [lepuoanueckoii cucteme
.M. Mengeneena

OcHOBHBIE TEOpUH
XUMMHU

YcraHoBKa 3aBUCMMOCTH CBOMCTB XUMHUYECKHX BEIIECTB OT
CTPOCHHMS aTOMOB 00pa3yIOINUX UX XUMUUYECKHUX DJIIEMEHTOB.
XapakTepuCcTUKa BAXKHEHUIIIUX TUIIOB XUMUYECKUX CBSI3EH U
OTHOCHUTEIBHOCTH 3TOH TUIOJI0THU. OObsICHEHNE
3aBUCUMOCTHU CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOEHUS
KpUCTAJUIMUECKUX pemieTok. PopMynupoBKa MOJ0KEHUM
TEOPHUHU DIEKTPOJUTUUECCKON AUCCOIUALINKI U
XapaKTepUCTUKA B CBETE ITOM TEOPHUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHUYeCKUX coenHeHnil. DopmynupoBka
OCHOBHBIX TOJIOKCHUH TEOPUU XUMHUUYECKOTO CTPOCHUS
OPraHUYEeCKUX COCIUHEHUN U XapaKTEPUCTHUKA B CBETE ITOM
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHU

BaskHeiilne BeniecTBa
U MaTepHaJbl

XapakTepucTUKa COCTaBa, CTPOEHUs, CBOMCTB, IIOJIyUYEHUS U
npuMeHeHus BaxHenmmx MetanioB (IA u II A rpynm,
AJIFOMUHUS, JKelle3a, a B €CTECTBEHHO-HAYYHOM ITpoduiie U
HEKOTOPBIX d-3JIEMEHTOB U UX COCTUHEHUH.
XapakTepuCTUKa COCTaBa, CTPOEHUS!, CBOMCTB, MIOJIYYEHUs U
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npuMenenus Baxkueimux nemerayion (VIII A, VIIA, VIA
rpyI, a Takke azora u ¢pocdopa, yriaepoaa u KpeMHUs,
BOJIOPOJIa) U UX COEMHEHUH. XapaKkTepucTUKa COCTaBa,
CTPOCHMS, CBOWCTB, IOJy4YEHUS U IPUMEHEHHUs BAXKHEHUIINX
KJIaCCOB YIJIEBOJIOPOJIOB U UX HanOoJiee 3HAYMMbIX

B HApOJHOXO3SIICTBEHHOM IUIaHE MIPEJICTaBUTEIIEH.
AHanoruyHas xapakTepuCcTHKa BaXKHEUIINX IPeJICTaBUTENIEN
JPYTUX KJIaCCOB OPraHMYECKUX COSAMHEHUN: METaHoJIa U
3TAHOJIA, CJIOKHBIX AIPHUPOB, KUPOB, MBLI, aTbJICTUIOB,
KETOHOB, KApOOHOBBIX KUCIOT (YKCYCHON KUCIIOTBI, IS
€CTECTBEHHO-HAYYHOTO PO IPEACTaBUTENCH IPYTUX
KJIACCOB KHUCJIOT), MOHOCAXapHI0B , IUCaXapui0B,
MoJIMcaxapua0oB (Kpaxmasa U IeJUII0JI03b]),aHIINHA,
aAMUHOKHCJIOT, OEJIKOB, BOJIOKOH, KaydyKOB, IJIACTMAcCC

XuMHYECKUH A3BIK
M CUMBOJINKA

Hcnonb3oBanue B yueOHON U podeccCHOHaIbHON
JEATEIBbHOCTH XUMHUYECKUX TEPMUHOB U CUMBOJIUKHU.
Ha3BaHne n3y4eHHBIX BEIIECTB 10 TPUBUAIBHOMN WU
MEKIYHAPOJHON HOMEHKIIATYPE U OTPAKEHHUE COCTAaBA ITUX
COEIMHEHUH C MOMOIIBI0 XUMUYecKuX hopmyn. OTpakeHue
XUMHUYECKUX IPOILIECCOB € MMOMOIIBIO YPaBHEHHUN
XUMHUYECKUX PEAKIINI

XuMuYecKuepeakunu

OObsiCHEHNE CYIIIHOCTA XUMHUYECKUX MPOIIECCOB.
Krnaccudukanus XuMHUYECKUX peakuil Mo pa3IudyHbIM
IpHU3HaKaM: YUCITYy U COCTaBy IMPOAYKTOB U PEArcHTOB,
TEII0BOMY 3¢ (eKTy, HarpaBJIeHHIO, (Pa3e, HATUUUIO
KaTaiu3aTopa, U3MEHEHHIO CTEIeHel OKUCIICHUS JJIEMEHTOB,
00pa3yromux BenecTBa. Y CTaHOBKA MPU3HAKOB OOIIET0 U
Pa3IMYHOTO B TUTIOJIOTHH PEAKIIUIJI HEOPTAaHUUECKOU U
oprannyeckoi xumuu.Knaccudukarus BenecTs u
MPOIIECCOB C TOYKH 3PCHHUSIOKUCIICHUS-BOCCTAHOBJICHHUS.
CocraBneHne ypaBHEHUN peaKkuid ¢ MOMOIIbI0 METOa
3eKTpOHHOTO OanaHca.O0bSICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIIUU U MOJI0XKEHUS XUMUIECKOTO
PaBHOBECHS OT Pa3IUYHBIX (haKTOPOB

XuMHUYeCKHI IKCIIepH-
MEHT

BrlinosHeHne XuMHUYECKOro SKCIIEPUMEHTA B MTOJIHOM
COOTBETCTBUU C NPaBUIAMU OE30MaCHOCTH.
Habmonenue, ¢pukcanus u onucaHue pe3yabTaToB
POBEJICHHOTO SKCIIEPUMEHTA

Xumn4yeckast
uHpopmanus

[IpoBenenne caMoCTOSTENLHOTO MOMCKA XUMHUYECKOM
UH(GOPMAIIUU C UCTIONIB30BAHUEM Pa3TMUYHBIX HCTOUHUKOB
(Hay4YHO-TIOMYJIAPHBIX U3JaHUM, KOMIIBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB UHTepHeTa). Mcnonb3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTHH JIIs1 00pabOTKU XUMUUECKON
uHGOPMAIIUU U €€ TPEJICTABICHUS B Pa3INYHbIX opMax

Pacuernl mo
XHMHYECKHM

(popmysram
1 YPABHCHHMAM

YcTaHOBKa 3aBUCUMOCTH MEX/y KaU€CTBEHHON U
KOJINYECTBEHHON CTOPOHAMU XUMHUYECKUX OOBEKTOB U
npoueccoB. Penienne pacueTHeIX 3a7a4 10 XMMUYECKUM
(dbopMynaM U ypaBHEHUSIM

IIpoduasnoe u
npo¢ecCHOHATBLHO
3HAaYUMOe
cojepsKaHue

OObsicHEHHE XUMUUECKUX SBJICHUHN, TPOUCXOAALINX B
npupoe,0bITY M Ha ipou3BocTBe. OnpeeneHue
BO3MOJKHOCTEH NMPOTEKaHUsI XUMUYECKHUX MPEBPALLICHUN B
pa3nuuHbIX yciaoBuax. CobitoieHue npaBuil HKOJIOTHYECKU
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I'PaMOTHOTO MOBEJICHUS B OKpYXKaroLlel cpere.

OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY KaroIen
CpCabl Ha OpraHrU3M YCJIOBCKA U APYIUC JKUBLIC OPraHU3MBI.
Cobmnroenue npaBmil 6€30MaCHOTO 0OpaIeHHs ¢ TOPIOYNMH
1 TOKCUYHBIMHU B€IICCTBAMH, Ha60paTOprIM
obopynoBanneM.IloAroToBKa pacTBOpPOB 3aJaHHOM
KOHLIEHTPALMK B OBITY U Ha Mpou3BoaAcTBe. Kputnueckas
OLICHKA JJOCTOBEPHOCTH XUMHUYECKOI HHpOpMAIHH,
IIOCTYIAOIIEH U3 Pa3HbIX HCTOYHUKOB.

8. YueOHo-MeToAMUYeCKOE H MATePHAJTILHO-TeXHHYECKOe o0ecnevyeHne
NPoOrpaMmbl Y4eOHOI JUCHUMIHHBI « XUMUD»

OcBoenue nporpammsbl yueoHoi nucturmuabl « Xumus» B [ATIOY PX CIIT ocymiecTBisieTcs: B
KaOWHETe XUMUU ¢ XUMUYECKOH 1aboparopueit. KabuHeT XuMun ocHaiieH o0opyJI0BaHUEM U
yuebHoit Mmebenbto. B TAIIOY PX CIIT nis BHEYpOUHOI CaMOCTOATEIBHON pabOThI
oOyuarouuxcs ecTb B HUIMYUHU 6 TOUeK CBOOOHOTO AOCTyIa B MHTEPHET.

B cocTaB yueOHO-METOAMUECKOTO U MaTepHAIbHO-TEXHUUECKOTO OCHAIIIEHHs] KaOWHETa XUMUHU
BXOJIAT:

-HaTypajbHble 00BEKThI, MOAEIH, MPUOOPHI U HAOOPHI JUIsl MOCTAHOBKH IEMOHCTPAIIMOHHOTO U
YUYEHUYECKOTO IKCIIEPUMEHTA;

-TieyaTHbIE U SKPAHHO-3BYKOBBIE CPE/ICTBA OOyUEHUS;

-pEaKTUBBHI;

-[IepeYHH OCHOBHOM U IOTIOJTHUTEIHLHON yueOHOU TUTEpaTyphl;

-BCIIOMOTaTeIbHOE 000pyI0BaHNE U MHCTPYKIIUU.

9. Hcnoan3yemas Jureparypa
st ctyneHToB

1. Hoommuckuit .M. Xumus. 10 kimacc. ba3oBbelil ypoBeHb: Y4E€OHHK IS
obmeo6pazoBatenbHbIX yupexaenuii / .M. Hosommnckuii, H.C. HoBommHckas. — 5 —e u3n. —
M.: OO0 «THU]J «Pycckoe cioBo - PCy», 2011. — 176c.

2. HoBommuckuit 1.1. Opranndeckas xumus. 11 kimacc. ba3oBelil ypoBeHb: ydeOHUK /IS
obmeo6pazoBatenbHbIX yupexaenuii / .M. Hosommnckuii, H.C. HoBommHckas. — 5 —e u3n. —
M.: OO0 «THU]J «Pycckoe cioBo - PCy», 2011. — 176c.

YyeOHo-MeToAuYeCKHe Mocoous

3. Kuxapesa JI.B. Metonudeckoe moco6ue 1o BbITOJIHEHUIO Ja00paTOpHBIX paboT Mo yueOHOM
JHUCHMILINHE «XuMus», 2015.

4. YXXuxapesa JI.B. Meroanyeckoe nmocoOue no BHIMOJIHEHUIO MPAKTUYECKUX PadOT M0 yueOHOM
TUCHUILTNHE «XUMUs» pasneny «Heopranmueckast xumusi», 2015.

5. Kuxapesa JI.B. Metonudeckoe mocoOue 1mo BIITOJTHEHUIO MPAKTUYECKUX pa0doT 1Mo yueOHOM
JUCHUILUIMHE «XUMUs» pazaeny «Opranudeckas xumus», 2015.

dus npenogaBareist

7. Tabpuensn O.C., JIsicoa I'.I'. Xumusi:kHura s npernoaaBatens:yye0.-MeTo.mocooue. —
M., 2012.

8. I'abpuensH O.C. u np.Xumus i npodeccuit ¥ cenuaibHOCTeH TEXHUUECKOTo
npohuIs(3EKTPOHHOE PUIIOKEHHE).

HNHuTepHeT-pecypcnl
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9.www.hemi.wallst.ru (O6pa3zoBaTenbHbIN CAUT IS ITKOJBHUKOB «XUMUS).
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