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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3am.qupektopa no YMP
0011e00pa3oBaTeIbHBIX,

€CTECTBEHHO-HAYUYHBIX U

TYMaHUTAPHbBIX TUCIUILIUH

[Tpotokom Nel

[Tporpamma yueOno# gucrurmimabel OYJ[.b.11 Xumus pazpaborana B COOTBETCTBHH ¢ TPEOOBAaHUSAMU
(denepanbHOro TOCyIapcTBEHHOro obOpa3oBaTenbHOro crangapra (manee — @I'OC) cpemnero obiiero
o0pa3oBaHMsl, pEKOMEHIALMSIMU [0 OpraHU3aluy NOJyYeHHUs CpeHero oo1iero oopa3oBaHus B mpeenax
OCBOCHHUS 00pa30BaTEIbHBIX MPOTPAMM CPEIHETO MPOpECCHOHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmiero oOpa3zoBaHusi C yderoM TpeOoBaHUl (QenepaqbHbIX TOCYJAapPCTBEHHBIX 00pa30oBaTeNbHBIX
CTaHJApTOB U MOJIYyYaeMOH CIIEUATLHOCTH WU MPO(eCcCuu cpeiHero npoPpecCHoHaIbHOTO 00pa30BaHUS
(mucemo [lemapTraMeHTa rocyAapCTBEHHOM MOMUTHKU B cdepe MOAroToBKH padouux kaapo u 1O
MunoOpnayku Poccum ot 17.03.2015 Ne 06-259), npumepHoil mporpammbl y4eOHOW JUCIUIIMHBI
«Xumus» ans npodecCHOHATBHBIX 00pa30BaTeIbHBIX OpraHu3alui, pekoMeHaoBaHHONW denepanbHbIM
TOCYJapCTBEHHBIM aBTOHOMHBIM YyupexkacHueM «DenepanbHblii WHCTHTYT pa3BHTHS OOpa3OBaHHSI»
(manee — @OI'AY «DHUPO») B KayecTBe NPUMEPHOM NpPOrpaMMbl [Js peaiu3allid OCHOBHOU
npodeccruoHanbHOi oOpaszoBatenbHOl mporpammbl CITIO Ha 6a3ze OCHOBHOTO 00IIET0 OOpa3OBaHHS C
MOJIy4Y€HUEM CpeqHero odmiero oopazoBanus, mpoTokon Ne 3 ot «21» urons 2015r., perucTpaiimoHHbIHI
Homep peueHzun Ne385 ot «23» utons 2015r. DI'AY «DUPO».

Opranuzanus-pa3padboTuuk:
I'ocynapcTBeHHOE Or0KeTHOE MpodeccHoHanbHOe 00pa3oBaTesibHOE yupexkaeHrne MocKoBCKo# o0nacTu

«Ceprueo-Ilocanckuii Komemx»

ABTOp-pa3pabOTUHUK:

[Topuukosa Onus Anexcanaposna - npenoaasarens [ BIIOY MO «CeprueBo-Ilocaackuii Kosuiemx»
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HHOACHUTEJBbHAA 3AIINCKA

OOmeobOpa3oBarenbHas y4deOHAs JUCHMIUIMHA «XUMHS» H3Y4aeTcsi B TOCYIapCTBEHHOM
Oro/keTHOM TpodeccuoHalbHOM oOpa3oBarenbHOM yupexaeHuu «CeprueBo-Ilocaackuil Koymemx»,
peanu3yroneM 00pa3oBaTeNbHYI0 MPOrpaMMy CpeAHEro o0Imero odpa3oBaHMs B TpeAeiax OCBOCHUS
OCHOBHOM mpodeccroHansHol oOpazoBatenpHOi nporpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO
o01iero o0pazoBaHus IPU MOJTOTOBKE CHEIMAIMCTOB CPETHETO 3BEHA.

OVY/1.b.11 uzyyaercs kak 6azoBasi yueOHas 001meoOpa3oBaTe/ibHass AUCITUIUIMHA CIICIIHAIIBHOCTH
CIIO 15.02.14 «OcHarmieHne cpecTBaMHi aBTOMATU3AIUN TEXHOJIOTHYECKHUX MPOILIECCOB M MTPOU3BOICTB
(o oTpacisam)» TexHudeckoro mnpoduiis B oobeme 106 yacos.

[Tporpamma pa3paborana Ha ocHoBe TtpeOoBanuii PI'OC cpemanero obmero oOpa3oBaHws,
MPEeIbABISEMBIX K CTPYKType, COACpPXKAHUID M pe3ylbTaraM OCBOCHHUS Y4YEOHOW AUCIMILIMHBI
«XUMMUS», B cOOTBETCTBUH C PekoMeHIanusMH TIO0 OpTaHU3AlHMH TOJTYYCHHsI CPETHEro OOIIero
oOpa3oBaHMs B IHpelesiax OCBOCHHUS OOpa3oBaTENbHBIX IMPOTPaMM CpPEIHEro MNpoQPecCHOHANIBHOIO
oOpazoBaHusi Ha ©0a3e OCHOBHOro oOmero ooOpasoBaHust ¢ yderom [IpumepHOil OCHOBHOM
00pa3oBaTeNnpHON MPOrpaMMBbl CpelHero ooIero oOpa3oBaHus, 0100peHHON perieHreM ¢GeaeparbHOro
y4e0HO-METOIMYECKOTr0 O0BeAMHEHHS 10 00meMy oOpa3oBanuio (mpotokon oT 28 wroHs 2016 1. No
2/163) ¢ y4eroM YTOYHEHHI W JOMOJHEHHM, omoOpeHHbIX HayuHo-meromnueckum coBetoMm IleHTpa
npodeccuoHanbHOro oOpazoBanus U cucrteM kBanupukaumii LAY «DUPO» (Ilporokon Ne 3 ot 21
utois 2015r).

Cogepxanue MporpaMMbl «XUMUS» HANIPABJICHO Ha JTOCTHIKEHUE CIEAYIOIINX
1eJel 1 OCBOEGHUIO OOLIMX KOMIETEHIIUMN:

e (opmMupoBaHHE y 00Y4YaIOLIMXCS YMEHHUE OLICHMBATh 3HAYMMOCTh XMMUYECKOTO 3HAHMS JJIS
KaX/10T0 YeJIOBeKa,

e (opmMupoBaHHE y OOYYArOMIMXCS IIETOCTHOTO MPEJCTABICHHE O MHUPE W POIH XUMHH B
CO3JIaHMM COBPEMEHHOI €CTECTBEHHOHAayYHOU KapTUHBI MUPA; YMEHUS OOBSCHATh OOBEKTHI U
IIPOLIECCHI OKPYXKAIOIIEH NeHCTBUTEILHOCTH, UCIIOIB3YS ISl 3TOr0 XMMHUECKUE 3HAHUS;

® Dpa3BUTHE y OOydYaroIUXcsd YMEHHMH pa3nuyarh (PakThl U OLIEHKU, CPAaBHUBATh OLIEHOYHBIE
BBIBOJIBI, BUJIETh HUX CBA3b C KPUTEPUSMHU OLICHOK M CBSI3b KPUTEPUEB C OINpPEACICHHOU
CUCTEMOMH IIeHHOCTEH, popMynHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MMO3UIINIO;

e qnpuoOpeTeHHe OOYYAIOUIMMUCSA OIbITa PA3HOOOPA3HOM JEATENBbHOCTH, IO3HAHUA U
CaMOIIO3HAHUs; KIIOUEBBIX HABBIKOB, MMEIOUINX YHHBEPCAIBHOE 3HAYEHME Ul Pa3IMYHBIX
BUJIOB JI€ATEIbHOCTH.

B mnporpamMmy BKIIOYEHO COJepKaHWE, HANpaBIeHHOE Ha (OPMHPOBAHHE Yy CTYACHTOB
KOMIIETEHIINH, HeoOX0oauMEBIX i kadecTBeHHOro ocBoeHus OIIOIT CITO na 6Ga3e OCHOBHOrO OOIIEro
o0Opa3oBaHMs C MOJIYYEHHEM CpPEAHEro OO0IIero oOpa3oBaHHWA; MPOrpamMMbl MOATOTOBKH CIELMAIHCTOB
cpennero 3seHa [ITICC3.

[Iporpamma yuebHOM auctuiuinabl  «XVUMMUS»  sBasercs OCHOBOWM id  pealid3aliuu
o0pa3zoBaTeNbHON MporpaMMbl cpeiHero oouiero odpasoBanus B npeaenax ocoeHus OIIOIT CIIO na
0aze OCHOBHOro oOmero oOpa3oBaHUs, YTOUYHEHHS  COJAEpX aHUS  yuyeOHOro  marepuaina,
MOCJIeIOBATENbHOCTH €r0 M3Y4EHUs, paclpelesieHus] y4eOHbIX 4YacoB, BHMJIOB NPAKTUUECKUX 3aHATHM,
CaMOCTOSITENTLHBIX paboT, YIUTHIBAsI CIIEIU(PHUKY MPOTPaMM TOATOTOBKH CIIEIIUAINCTOB CPEIHETO 3BEHA.



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILIAHBI

XuMHsT — 3TO HayKa O BEIIECTBaX, UX COCTaBE U CTPOCHUHU, CBOMCTBAX M IPEBPALICHUSX,
3HAYEHUHU XMMUYECKUX BELIECTB, MaTEPUAIIOB U IIPOLIECCOB B MPAKTUYECKOH 1€ATENBHOCTH YEIOBEKA.

Copneprxanue o0ieo0pa3oBaTeNnbHON yueOHON TUCHMIIIIMHBI « XMMUSA» HAIPaBJIEHO HAa YCBOCHUE
00y4aromMMHUCST OCHOBHBIX TOHSTHH, 3aKOHOB M TEOPHH XUMHH; OBJIAJICHHE YMEHUSMH HaOJI0IaTh
XMUMUYECKHE SIBJICHMS, HPOBOJIUTb XUMHUYECKUIl SKCIIEPUMEHT, INPOU3BOAMTH pPACUYEThl Ha OCHOBE
XUMHAYECKHX ()OPMYJI BEIIECTB M YPABHEHHI XUMUYECKUX PEaKIHi.

B mnpouecce uzyueHus xumMuu y oOy4yarOIIMXCsl Pa3BUBAKOTCS II03HABATENIbHbIE MHTEPECHl U
MHTEJUICKTYaJIbHbIE CTIOCOOHOCTH, IOTPEOHOCTH B CAMOCTOSITEILHOM MPUOOPETEHUS 3HAHUH 110 XUMHHU B
COOTBETCTBUM C BO3HUKAIOIIMMHU JKU3HEHHBIMH IPOOJIEMaMH, BOCIIUTBHIBAETCS OEpeKHOE OTHOILIEHHS K
npupojie, TMOHMMAaHUE 370POBOTO 00pa3a JKHU3HM, HEOOXOAWMOCTH MPEAYNPEKIACHUS SBICHUH,
HAHOCSIIKX BpeJl 3/10pPOBbI0 U OKpYXkarollei cpere. OHM OCBaUBAaIOT IPUEMBbI IPAMOTHOT0, 0€30I1aCHOTO
MCTIOJIb30BAHUSI XUMHUECKUX BEIECTB U MATEPUAIOB, IPUMEHSAEMBIX B OBITY, CEIbCKOM XO3SICTBE U Ha
IIPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHMM COJE€p’KaHUsl 00I1e00pa3oBaTeNbHON Y4eOHOM TUCHUIUIMHBL IS
npoeCCHOHATBLHBIX 00Pa30BaTENbHBIX OpPraHU3aLUd, PeATU3yILUMX 00pa30BaTEeIbHYI0 MPOrpaMMy
cpenHero obmiero oOpaszoBanus B mpenenax ocoeHus OITOIT CITO na 6a3e OCHOBHOrO 0OIIEro
00pa3oBaHMs, yYUThIBalach OOBEKTUBHAs PEaJlbHOCTh — HEOOJIBLION 00bEM 4acoB, OTIYIIEHHBIX Ha
U3Y4YEHHE XUMHUHM M CTPEMJIEHHE MaKCHUMaJbHO COOTBETCTBOBATh MJIESIM pPa3BUBAIOILIEIO OOYUYEHMS.
ITosToMy TeopeTHuecKue BONPOChl MAaKCUMAJIbHO CMEIIEHbl K Hayaly M3y4eHHs TUCLMILIIMHBI, C TeM
9TOOBI MOCIEAYIOMNN (PaKTHUECKUI MaTepral pacCMaTPUBAJICS HA OCHOBE M3yYCHHBIX TEOPHUH.

Peanuzanus A€QyKTUBHOIO MOJAXOAAa K M3YYEHHIO XHMHMU CIHOCOOCTBYET PpA3BUTHIO TaKUX
JIOTUYECKUX OllepalMii MBIIUIEHUS, KaK aHalIu3 U CUHTE3, 0000IIEHUE U KOHKPETU3alHsl, CPABHEHUE U
aHAJIOTHsl, CUCTEMAaTH3alMs U KiIacCuuKaus U ap.

W3yueHnne XuMHH B TPOPECCHOHATBHBIX O00pa30BaTENbHBIX OPraHU3AlUAX, PEATHIYIOLINX
0o0pa3oBaTeNbHyI0 MPOrpaMMy cpeaHero oobmero odpasosanus B npeznenax ocoenus OIIOIT CIIO na
0a3e OCHOBHOTO 0OmIET0 O0pa30BaHHSA, WMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT MPOQHIISL
po¢eCCUOHATBLHOIO 00pa3oBaHUsA. OTO BBIPAXKAETCS B COIEPKAHUU OOyUEHUs, KOJIMYECTBE YacoB,
BBIJIETISIEMBIX Ha U3yYEHHUE OTJEIbHBIX TEM IIPOrpaMMbl, ITyOMHE UX OCBOEHUS 00Yy4arolUMuUcs, 00beMe
U XapakTepe MPaKTUYECKUX 3aHATUH, BUJIaX BHEAYIUTOPHON CaMOCTOATENIbHOW pabOThl CTYI€HTOB.

MECTO YYEBHOM JUCHUILIMHBI B YYEBHOM ILJIAHE

VYyeOHass aucuumianHa «XUMHUS» SBISETCS YYEOHBIM MPEAMETOM O005S3aTelnbHONW MpeaMeTHON
obnactu «EcrectBennsie Haykn» OI'OC cpeanero obiero oopa3oBaHusl.

VYyeOHas aucnuruiiHa «XUMHs» BXOAUT B 00IIe00pa3oBaTENbHBIN MK Y4eOHOTO IUTaHa
OIIOII CIIO mno cnenuansHocTu 15.02.14 «OcHaienue cpeAcTBaMyd aBTOMATU3AIUU TEXHOJIOTUYECKHUX
MPOLIECCOB U TIPOU3BOJCTB (IO OTPACTSAM)», peanuzyeMol Ha 6a3e OCHOBHOTO 0OIIero o0pa3oBaHus ¢
noJtydeHueM cpennero odmiero oopazosanus [I1ICC3.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATIIAHBI

OcBoeHue conepkaHusi Y4eOHOM AUCIUIUIMHBI «XHUMHS», 00€CIeunBaeT JOCTHKCHHE
CTYJICHTaMHU CIEAYIOIIHNX PE3YIbTATOB:

* IHYHOCTHBIX:

— YyBCTBO TOPAOCTH U YBKEHUS K UCTOPUH U TIOCTUKEHUSIM OT€YECTBEHHON XMMUYECKON HAYKU;
XUMUYECKA TPAaMOTHOE TOBEJICHHE B MPO(PECCHOHATBHON NEATEILHOCTH M B OBITY MPHU OOpaIieHuu ¢
XUMHUYECKUMH BEIIECTBAMU, MaTepUATIaAMHU U MTPOLIECCAMU;
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— TOTOBHOCTh K MPOJODKEHHIO OOpa30BaHUS W TMOBBIIMICHUS KBATU(PHUKAIMKA B H30paHHOMN
IpoeCCUOHATILHOM 1EATENBHOCTU U 00BEKTUBHOE OCO3HAHUE POJIM XMMHUYECKHX KOMIIETEHIIUH B 3TOM;

— YMEHHE MHCIIONb30BaTh JOCTUKEHHMSI COBPEMEHHON XUMHYECKOM HAayKH M XMMHUYECKHX
TEXHOJIOTUH /7  TOBBIIIEHUS COOCTBEHHOI'O HHTEIUIEKTYaJbHOI'O DPa3BUTHS B  BBIOpAaHHOH
npodeccHoHATBEHOM 1A TEIBHOCTH;

* MeTanpeIMeTHBIX:

— UCHOJB30BAaHUE pA3JIMYHBIX BUJOB IIO3HABATEJIIbHOM  JEATEJIBHOCTM W OCHOBHBIX
MHTEJUIEKTYaJIbHbIX ONepanuid (MOCTaHOBKU 3a4auyd, (OpMYJIMPOBAHUS TUIIOTE3, aHAIU3a M CUHTE3a,
CpaBHEHHs, OOOOIICHHMS, CHCTEMATHU3allWU, BBISIBICHUS NPUYMHHO-CICICTBECHHBIX CBS3EH, IIOMCKa
aHaJIoroB, (HOpMyIMpPOBaHMs BBIBOAOB) JAJS PELICHMs IOCTABJICHHOM 3ajjaud, NPUMEHEHHE OCHOBHBIX
METOAOB TO3HAaHUS (HAONIONEHUS, HAYYHOTO OSKCIEPUMEHTa) M M3Y4YEeHHUS pa3IMYHBIX CTOPOH
XMMHUYECKMX OOBEKTOB M IIPOLIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAMMOCTb CTaJIKUBATbCS B
npodeccuoHaIbHOM cdepe;

— HCIIOJIb30BAaHUE PA3JIMYHBIX MCTOUYHUKOB JUISl MOJYYEHUs XMMHUYECKOM MHpOpMalUu, YMEHUE
OLIEHUTH €€ IOCTOBEPHOCTH JJIsl TOCTHYKEHUS XOPOLINX PE3yJIbTaToOB B Mpo(eccHoHaNbHOH chepe;

* IpeAMETHBIX:

— c(OPMHPOBAHHOCTH MPEJICTABICHUI O MECTe XHMMHH B COBPEMEHHOW HAYYHOW KapTHHE MHPA;
IIOHMMaHHUE POJIM XUMHUU B (POPMUPOBAHUM KPYyro3opa U (PyHKIMOHAIBHOW I'PaMOTHOCTH 4Ye€JIOBEKa IS
pelIeHns MPAaKTUUECKUX 3aay;

— BJIAJICHUE OCHOBOIOJATalOUMMH XMMHUYECKUMHU IOHATHAMM, TEOPHUSAMM, 3aKOHAMH MU
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

— BJAJACHHE OCHOBHBIMM METOAAMM HAy4YHOTO TIIO3HAHMS, HCIOJIB3YEMBIMU B XUMHH:
HAOJIOZICHNEM, ONHMCAaHHEM, H3MEpEeHHEeM, OJKCIEPUMEHTOM; YyMEHHE 00pabaThiBaTh, OOBACHATH
pe3yibTaThl MPOBEJCHHBIX OMBITOB M JIEJIaTh BBIBOABI; TOTOBHOCTh M CIIOCOOHOCTb NMPUMEHATH METOMbI
[IO3HAHUS NPU PELIEHUH NPAKTUYECKUX 3a/1a4;

— c(hOpPMHPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHbIC OLEHKHM WU IPOU3BOJUTH PACUYETHI IO
XUMHUYECKUM (pOpMYysiaM U ypaBHEHUSIM;

— BJIaJIeHHE IIPaBUIAMU TEXHUKU 0€30MaCHOCTH MPH UCIOIb30BAHUN XMMUYECKUX BEIIECTB;

— ¢(hOpMUPOBAHHOCTh COOCTBEHHOM MO3HMIMU 1O OTHOIICHUIO K XHUMHUYECKOH HH(POpMAIHH,
[10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.



COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenue

HaquLIe METOAbI IMO3HAHUA BCUICCTB N XUMHWYCCKUX siBJIeHUH. Poub OKCIICPUMCHTA W TCOPUU B
xumud. MoJenupoBaHue XUMHUYECKUX TPOIECCOB. 3HAUCHUWE XUMHHU Ipu ocBoeHuu mpodeccuii CIIO u
crieruansHocTeit CIIO Texandeckoro mpoduss npodecCHOHATBHOT000pa30BaHHUS.

1. OOmasi ¥ HeOpraHu4yecKass XuMUs

OcHOBHbBIE NOHATHS M 3AKOHbI XUMHUH
OcHoBHble noHsiTust XuMUH. BemectBo. AToM. Mosnekyna. XUMHUUECKUIM 2JIEMEHT. AJUIOTPOIUS.

[IpocTeie u cnoxHble BeuecTBa. KauecTBEHHbI U KOJIMYECTBEHHBIN COCTaBBEIIECTB. XUMHUYECKUE 3HAKU
1 popMmyiibl. OTHOCHTETLHBIC ATOMHASI U MOJIEKYJISIpHAst Macchl. KoMuecTBO BemiecTna.

OcHoBHBbIe 3aKOHBI XUMHUH. CTexuoMeTpHsi. 3aKOH COXPAaHEHUSI MAcChl BEIECTB. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB MOJEKYJISPHON CTPYKTYpbl. 3aKOH ABOTAJpO U CIIEICTBUSU3 HETO.

PacuerHble 3a1aun Ha HAXOXKAEHHE OTHOCUTEIBHON MOJIEKYJIAPHON MAcCChl, ONpeeieHre MacCOBOW TOIU
XUMHYECKHUX AJIEMEHTOB B CIIO’KHOM BEIIECTBE.

Jemoncmpauyuu

Mopenu aTOMOB XUMUUYECKHUX JIEMEHTOB.

Mopenu MOJEKyln MPOCThIX M CIIOXKHBIX BellecTB (mapoctepxHeBbie U CTioapTa—bpurieba).

Konnekuust mpocThIX M CIOXHBIX BemiecTB. HexoTopeie BemecTBa konmuectBoM 1 moibs. Monens

MOJISIPHOTO 00beMa ra3os.

Annotponus ¢pocdopa, kucaopoa, 0JIoBa.

Ilpogpunvuvie u npogpeccuonanvho 3Hauumble r1emeHmsl cooepr canus. AIOTPONHbIE MOIUDUKALIUH
yrinepoaa (anMa3, rpadut), Kuciopoia (KHCIOpoJ, 030H), onoBa (cepoe u Oenoe onoBo). Ilonsarue o
XUMHYECKON TEXHOJIOTUH, OMOTEXHOJIOTUU U HAHOTEXHOJIOTHH.

Ilepuoauyecknit 3axkoH u Ilepuogumyeckass cucrema xumudeckux diemenros JI. H.
MenpeneeBa U CTpoeHHEe aTOMA

Ilepuonuuecknii 3axkon JI. U. MenneneeBa. Otkpoitue [I. . Menneneesim Ilepuoamueckoro
3akoHa. [lepuoanueckuii 3akon B Gpopmyiuposke /1. 1. Menneneesa.

[lepuoanueckast Tabmula XUMUYECKUX 3JIEMEHTOB — Tpaduyeckoe OTOOpakeHHe MNEepUOJUUECcKOro
3akoHa. CTpyKTypa NEpUOIMYEcKOl TaOmuIbl: mepuojabl (Maible M Oonbliue), Tpynnbl (TJIaBHas U
noOovHas).

Cmpoenue amoma u Ilepuoouueckun 3axon /. H. Menoeneesa. ATomM — ciioxkHasgyactuna. SAnpo
(IpOTOHBI M HEHUTPOHBI) U ANEKTPOHHAs o0osouka. M3oTonel. CTpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MallbIX MepuoJoB. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX O00O0JOYEK aTOMOB 3JIEMEHTOB
OOJBIIKX TIEPHOJIOB (MEPEXOAHBIX ANIeMeHTOB). [ToHsTHE 00 OpOUTANIAX. S-, p- U d-OpOHTAIN. DIEKTPOHHBIC
KOH(UTYypali aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

CoBpemennas ¢opmynupoBka [lepuoanyeckoro 3akoHa. 3HaueHue [lepuoanyeckoro 3akoHa u
[Tepronuueckoii cucteMbl XuMuueckux 3iaeMeHToB /. M. MenneneeBa aisl pa3BUTUS HAyKH M ITOHUMAaHMS
XUMHYECKON KapTHHBI MUDA.

Hemoncmpayuu

Paznuunsie popmel [lepuoanueckoii cuctemsl xuMuueckux snemeHtos J[. . Menneneena.



Jlunamuyeckne TaOMUIBI IJI1 MOACIHpOBaHUs lleprognyeckoi cucTeMbl. DJIEKTpU3aIus Tel U HX
B3aNMMOJCHCTBHE.

Jlabopamopuwiit onvim

MopenupoBanue nocrpoenus [lepuoanueckoi TaOIUIBI XUMUYECKUX HJIEMEHTOB.

Ilpogpunvuvie u npogeccuonanvno 3Hauumvle INEMeHmMbl CcooeprHcanusa. PaanoaKTUBHOCTD.
Hcnonp3oBaHne pagroaKTUBHBIX HM30TOIMOB B TEXHHYECKUX IENAX. PEHTrEeHOBCKOE HM3JydeHHE U €r0
WCIIOJIb30BAaHUE B TEXHUKE M MeAuIuHe. MojaelIMpoBaHWE KaK METOJ IPOTHO3WPOBAHUS CHUTYyaIllMd Ha
MTPOM3BO/ICTBE.

Crpoenue BemecTBa

Honnass xummuyeckasi cBsi3b. KaTumonel, ux oOpa3oBaHME M3 aTOMOB B pe3yjbTaTe Ipolecca
OKHCJIEHUs. AHHOHBI, UX 00pa30BaHNE U3 aTOMOB B pE3yJIbTaTe Ipolecca BocCTaHoBIeHUs. VloHHas CBsI3b
KaK CBSI3b MEXIY KaTHOHAMU M AQHMOHAMH 3a CYET AJIEKTPOCTATHUECKOro MpHTsKeHus. Knaccupukarus
MOHOB: 110 COCTaBY, 3HaKy 3apsja, HAJIWYMIO TUIPATHOM 000J0uKH. VIOHHbBIE KPHCTAIMYECKUE PEILETKH.
CBolicTBa BEIIECTB C HOHHBIM THIIOM KPUCTAJIIMYECKON PEILETKH.

KoBanenTHasi xumuueckasi cBsi3b. MexaHu3M 0Opa30BaHMs KOBAJICHTHON CBs3U (OOMEHHBIN M
JOHOPHO-aKIENTOPHBIN). DJEKTPOOTpUIaTeNbHOCTh. KOBaleHTHBIE MOJSpHAs U HENOJIApHAs CBS3H.
KpaTHocTh KOBasleHTHOM CBsA3M. MoJeKylssipHbIE M aTOMHbIE KpHUCTaJuIMueckue pemietkd. CBoicTBa
BEILIECTB C MOJIEKYJISIPHBIMHA M @aTOMHBIMH KPUCTAININYECKUMH PEIIETKAMM.

Merajuinyeckas cBs3b. MeTaumueckas KpUCTAJUIMYECKas PEHIETKAa U METaUIMYeCKasi XMMAYECKast
cBA3b. PU3HUYECKHUE CBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHUSI BelleCTB M BOJOPOAHAsl CBA3b. TBeploe, >KUIKOE U Trazoo0pazHoe
cocrossHus BemecT. [lepexon BemecTsa U3 0JHOrO arperaTHOro COCTOSHUSA B Jpyroe. Bonopoanas cBsi3b.

Yucreie BemecTsa U cMecH. llonarue o cmecu BemecTB. ['OMOreHHbIE U IE€TEPOT€HHBIE CMECH.
CocraB cmeceil: 00beMHas 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCOBast IOJSIIPUMECEH.

Jucnepcubie cuctembl. [lonsatue o nucnepcHoii cucteme. JlucnepcHas ¢asza v AucrepcuoHHas cpeaa.
Krnaccudukanus nucnepcsix cucteM. I[loHsTHE O KOJUIOUIHBIX CHCTEMAX.

HHemoncmpayuu

Mopenb KpUCTAIIINYECKON PEIIETKU XJIOPH/1a HaTPHSL.

O06pa3ibl MUHEPAJIOB ¢ MOHHOM KPUCTAJUTMYECKOM PEIIETKOM: KalbI[UTa, TaJIUTA.

Mogenu KpUCTaJUIMYECKUX PELIETOK «CYXOro JibAa» (WIn oja), anMasa, rpaduTa (MIMKBapLa).
ITpuGopsl Ha xUIKUX KpucTayutax. OOpasibl pa3IMYHBIX AUCHEPCHBIX CUCTEM: AMYJIbCUH, CYCIIEH3HH,
aspo3soseid, reneiin 3oneit. Koarymsuus. Cunepesuc. pdexr Tunnans.

Jlabopamopuvie onvimoi

[IpuroroBnenune cycneH3nu kapOoHaTa Kajablus B BOJE.

[Tonyyenue sMysIbCUM MOTOPHOTO MacJa.

O3HakoMJIEHHE CO CBOMCTBAMH JUCIIEPCHBIX CHUCTEM.

Ilpogpunvuvie u npogeccuonanvno 3nauumvie nemenmuvt cooepiyicanus. 11oasIpHOCTL CBS3U U
nojisipHocTh Mosekynbl. Konnencauums. Tekyuectb. Bosronka. Kpucrammmzamusa. CyOnumanus u
necyoaumanus. AHOMaTUN GU3NYECKUX CBOMCTB BObI. XKuakuekpuctamisl. MUHepaisl 1 TOPHBIE TOPOJIBI
KaK NPUPOJHBIE CMECH. OMYJIBCHM U CYCHEH3MH. 307U (B TOM uucie a’po3onn) u reau. Koarymsamus.
Cunepesuc.

Booa. Pacmeopubl. Inekmponumuyeckas ouccouuayus
Bona. PactBopsbl. PactBopenue. Bona kak pactBoputens. PactBopumocTs BemecTB. HackimeHHble,
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HEHACBILICHHBIE, MEPECHIEHHBIE PACTBOPBI. 3aBUCHMMOCTb PACTBOPUMOCTH Ta30B, XKMIKOCTEH M TBEPABIX
BEIIECTB OT Pa3IMUHBIX (PAKTOPOB.

MaccoBast 1011 paCTBOPEHHOIO BEILECTBA.

DJIEKTPOJIMTHYECKAS  JAUCCONUANMSA. OJEKTPOJIUTHl M HEAJIEKTPOJIUTBL.  DJIEKTPOIUTHYECKAs
aucconyanus. MexaHu3Mbl JJIEKTPOIUTUYECKOM JUCCOLMALMU Ul BELIECTB C Pa3IMYHBIMM  TUIIAMHU
XUMHYECKOM CBsA3U. ['mapaTupoBaHHbIE W HErWAPATHPOBAHHbIE HOHBL CTENEHb BIEKTPOJUTHYECKON
auccoupanuy. CusbHble U ciabble 37eKTPOMUThl. OCHOBHBIE TOJOXKEHUS TEOPUU  JIEKTPOIUTHUYECKON
aucconranyy. KuceiaoTsl, 0CHOBaHUS M COJIM KaK DIIEKTPOJIUTHI.

Hemoncmpayuu

PacTBOpUMOCTB BEIECTB B BOAE.

CobOupanue ra3oB METOAOM BBITECHEHHUS BOJbl. PacTBOpeHHE B BOJE CEpHOM KHUCIOTBI U cosel
aMMoHMs1.O0pasiibl KPUCTAIUIOTUAPATOB.

N3roroBieHue rurcoBoy MOBSI3KHU.

HcnplTanne pacTBOPOB 3JEKTPONMTOB M HEDJIEKTPOJIMTOB HAa IPEIMET JUCCOLUALMU. 3aBUCUMOCTb
CTEIEHH IEKTPOIUTUYECKOMN JUCCOIMALIMU YKCYCHOU KUCIIOTHI OT pa30aBieHusl pacTBOpa.

JIBM>KEHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IoJie. [IpuroToBienue xecTkoM BOIbI U YCTPAaHEHUE
ee skecTKocTH.MloHuThI. OOpa31bl MUHEPAIbHBIX BOJI PA3JINYHOIO HA3HAUEHMSL.

Ilpakmuueckoe 3anamue

[IpurorosiieHne pacTBopa 3aJaHHOW KOHLEHTPALUH.

Ilpogpunvuvie u npogeccuonanvno 3Hauumvle 37nemeHmuvl colepircanus. PacTBopeHHe Kak
¢busnko-xummueckuii nporecc. TemnoBeie 3¢ dekTsl nmpu pactBopenuu. Kpucramtoruapartsl. Pemenue
3a/1a4 Ha MacCOBYIO JIOJII0 PaCTBOPEHHOrO BellecTsa. [I[puMeHeHne Boabl B TEXHUUECKUX LiessX. JKecTKkocTb
BOJIbI U CIIOCOOBI €€ ycTpaHeHusl. MUHepallbHbIE BOJIBL.

Kunaccnpukanusi HeopraHu4ecKux COeJMHEHNH M MX CBOMCTBA
Kuciaorsl U ux cBoiicTBa. KuCIOTBI Kak AIIEKTPONUTHL, WX KIacCU(UKAIUSA MO PA3IHIHBIM

npu3HaKaM. XUMUYECKHe CBOWCTBA KUCIIOT B CBETE TEOPUH JEKTPOIUTHUECKOH aucconuanun. OcoOeHHOCTH
B3aMMOJICUCTBUSI KOHILIEHTPUPOBAHHOW CEPHOW M a30THOW KHUCIOT ¢ MeTauiaMd. OCHOBHBIE CIIOCOOBI
MOJTYYEHUS] KUCIIOTHI.

OcHoBanuss U uX cBoiicTBa. OCHOBaHHS KaK AJIEKTPOIUTHI, UX KIACCUPUKALUA MO Pa3TUIHBIM
npu3HakaM. XUMHYECKHE CBOWCTBA OCHOBAaHMHA B CBETE TEOPUM 3JIEKTPOIUTHUYECKOH AMCCOLUALIUU.
PaznosxeHne HepacTBOPUMBIX B BOjie OCHOBaHUNA. OCHOBHBIE CITOCOOBI TTOTYYEHHUSI OCHOBAHUH.

Couin u nx cpoiicrBa. Conu kak 31eKTponuThl. Coau cpeHue, KUCIble U OCHOBHBIE. XUMUUYECKHE
CBOICTBa COJIEHl B CBETE TEOPHHU JIEKTPOIUTHUYECKOM Aucconmanuu. CrocoObl MOTyuyeHus Coiei.

I'mpponus conen.

Oxcnabl M ux cBoiictBa. ConeoOpasyromue U HecoseoOpasyrone OKcuisl. OCHOBHBIE,
aM(poTepHbIe U KHCIOTHBIE OKCHIBI. 3aBUCHUMOCTb XapaKTepa OKCHAA OT CTETEHH OKHCIEeHHUs 00pa3yroliero
ero Merayuia. XMMHUYECKHE CBOMCTBAa OKCUAOB. [lomyuenne okcuaoB.

Hemoncmpayuu

B3aumogeiicTBre a30THOM M KOHIEHTPUPOBAHHOM CEpHOM KuciIoT ¢ Metauiamu. ['openue dhocdopa u
pacTBOpEHHE MPOJIyKTa FTOPEHUs B BOJIE.

[Tonydenue u cBoiicTBa amdoTepHOTro TUApPOKCcHaAa. HeoOpaTuMblii THAPOIM3 KapOuaa KaabITusl.
OO6paTuMBbIii THAPOJIU3 COJICH Pa3IMYHOTO THIIA.
Jlabopamopuvie onvimol



HcnpiTanue pacTBOPOB KUCIOT MHAMKATOpaMu.B3anMoIeiiCTBUE METANIOB C KUCIOTAMU.

B3anmoneincTBre KUCIOT C OKCHUIaMHU METAIIIOB. B3auMoAEICTBUE KUCIIOT C OCHOBAHUSAMM.

B3aumogeicTteue  KHCIOT ¢ coisMM. McmeltaHue  pacTBOpPOB  IIENOYEH  MHIUKATOPaMH.
B3aumMozeincTBre mienoyen ¢ CoJsIMH.

Pa3znoxxenne HepacTBOPMMBIX OCHOBaHMI. B3aumonecTBue cosel ¢ MeTajljlaMu.

B3aumogaeiicTBue coseit apyr ¢ apyrom.I naponus conen pa3ImyHoOro TUa.

Ilpoghunvnvie u npogeccuonanvno 3nauumsle rnemenmsl cooepicanus. [lpaBuna pazdaBieHus
cepHOIl Kucnotel. Vcnonp30BaHue CepHOM KUCIOTHI B IPOMBIIUIEHHOCTH. ElkKe mienoun, ux MCHoiab30BaHUE
B IPOMBIIUICHHOCTH. [allieHas ¥ HeraieHas U3BecTh, UX IPUMEHEHHUE B cTpouTenbeTBe. ['unc u anedactp,
TUIICOBAHUE.

[Tonstue o pH pactBopa. Kucnortnas, menouHasi, HeiTpajibHas Cpefia paCTBOPOB.

XumMH4yecKue peakuuu
Knaccupukauusa xumuuyeckux peakumid. Peakuuu coeauHEHHUs, pa3IOKEHUS, 3aMELICHUS,

oomena. Karanutnyeckue peakiun. OOpatuMbie 1 HEOOpaTHMbIE PEaKIMU. | OMOTeHHbIE U TeTePOTeHHbIE
peakiuu. DK30TepPMHUUECKHE U JHAOTEPMHYECKUE peakiuu. TeraoBod 3PQPEeKT XMUMHUYECKUX PpPEeaKIUi.
TepMoxuMuyeckre ypaBHEHHUS.

OKHCIMTE/IbHO-BOCCTAHOBUTEIbHbIe  peaknuu. CreneHb  okucieHud.  OkKuciaurenb U
BOCCTaHOBJICHHE. BoccTaHOBHTENb M OKHUCIEHHE. MeToa 3JIeKTpPOHHOro OamaHca Ui COCTaBJICHUS
YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

Cxopocth xumMH4YecKuX peaknuid. [loHsTHe 0 CKOPOCTHM XMMHYECKHX peakluil. 3aBUCHUMOCTb
CKOPOCTH XMMHYECKUX PEAKIUH OT pasTuyHbIX (PAKTOPOB: MPHPOJABI PEArdpyIONIMX BEHIECTB, HX
KOHLIEHTPALlUH, TEMIIEPATYPbI, IOBEPXHOCTU COIPUKOCHOBEHHS U MCIIOJIb30BAHUS KaTAJIN3aTOPOB.

O0paTuMocTh XUMHUYeCKHX peakumii. OOpatuMble W HEOOpaTUMbIE peaKIUU. XHUMHUYECKOEe
PaBHOBECHE U CIIOCOOBI €r0 CMEIICHHUS.

Jemoncmpauyuu

[Tpumepbl HEOOpaTUMBIX peakLui, UAYLIMX ¢ 00pa30BaHUEM OCaJIKa, I'a3a MM BOJbl. 3aBUCUMOCTb
CKOPOCTH PEaKLMK OT MPUPOJIBI PEArNPYIOIIHUX BEIIECTB.

B3aumogeiicTBre pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMH TUOCYJIb(para HATPUs PA3TUIHOU
KOHIIEHTPALlUX U TeMIIepaTypbl. MoJenb KUIISIIEro CIIOs.

3aBUCHMOCTh CKOPOCTH XMMHYECKOW pEaKIMy OT MPUCYTCTBUS KaTajau3aTopa Ha MpPUMEpPE pasziioKEHUs
IIEPOKCH/IA BOJOPOA C TOMOIIBIO TMOKCH/1a MApraHIa U KaTanas3bl.

Mogens 35ekTponmsepa.
Mozens 2NeKTpOIN3HON BaHHBI ISl TOJIy4EHUS alFOMUHNA.MO1e1b KOJIOHHBI CHHTE3a aMMHUaKa.

Jlabopamopuvie onvimoi

Peakuust 3aMenieHuss MeOu JKEJIE30M B PacTBOPE MEOHOro Kymopoca. Peaknuu, wuuaymmue c
o0pa3zoBaHHEM OCajKa, ra3a Uiu BOJBI.

3aBUCUMOCTb CKOPOCTH B3aUMOJIEHCTBUS COISTHONW KUCIOTHI C METAJUIAMH OT UX MPUPOIBL.

3aBHCUMOCTh CKOPOCTH B3aUMOJEHCTBUS IMHKA C COJSTHOM KHUCIIOTOM OT €€ KOHIEHTPAIIHH.

3aBUCHMOCTb CKOPOCTH B3auMozieicTBUs okcuia Meau (1) ¢ cepHoit kucnoToi oT TeMneparypsl.

Ilpogpunvuvie u npogpeccuonanvno 3navumoie rnemenmeul codeprcanus. Ilonsarue 06 >1exTponuse.
DNIEKTpONN3  paciulaBoB.  ODIEKTPOJIM3  pPAcTBOPOB.  JJEKTPOIUTHYECKOE  IIOJYyUYEHUE  AIFOMHMHMSL.
[IpakTuyeckoe mpUMEHEHHe dyeKTpoiu3a. [ anbpBaHomacTuka. ['ampBaHocterus. PaduHupoBaHue
LBETHBIX METAJIJIOB.

Karamms. T'omoreHHble u rereporeHHble KaranusaTtopbl. IIpomoropsl. Kartamnrtuueckue sibl.
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HNHrnéuropsr.
[Ipou3BoacTBO amMMuaKa: ChIphbe, ammapaTypa, HaydHbIC MPUHIIUTIEL.

Metaniabl 1 HeMeTa bl

Mertannabl. OCOOEHHOCTH CTPOEHUS aTOMOB U KpUCTaLioB. PU3NYECKHE CBOWCTBA METAJUIOB.
Knaccupukanus MeramioB 1O  pa3IMYHBIM  [IpU3HaKaM. XUMHUYECKHE CBOMICTBa  METaJlJIOB.
DJIEKTPOXUMHUYECKUH P/l HAPSHKEHUH METaIoB. MeTamioTepMus.

OOmue crocoObl moiydeHuss MetauioB. llonstue o Meramnypruu. [lupomeramnyprus,
TUIPOMETALUIYPrus U 3JeKTpoMeTauryprus. CruiaBsl YepHBIE U LIBETHBIE.

Hemetanibl. OcoOeHHOCTH CTpOeHHUS aTOMOB. HemeTasibl — MpocThie BEIecTBa. 3aBUCUMOCTD CBOICTB
rajJlore€HOB OT UX IOJIOKEHUS B MEpUOANYECKON cucteMe. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA
HEMETAJIJIOB B 3aBUCUMOCTH OT UX IOJIOKEHUSI B PSAY IEKTPOOTPULATEIbHOCTH.

Hemoncmpayuu

Komrekuus meTaiios.

B3aumMoneiicTBre MeTalsioB ¢ HeMeTaulaMu (okese3a, IIMHKAa W allOMUHMS C Cepoil, aJllOMUHUS C
HOJIOM, CYypbMBI C XJIOPOM, FOPEHHUE JKeJle3a B XJI0pe).

I'openne MeTannoB. ATFOMUHOTEPMUS.

Komnexnus nemeramios. ['openne HemeTamios (cepsl, ¢pochopa, yrist). BeiTecHeHuE MeHEe aKTHBHBIX
raJIOTeHOB M3 PACTBOPOB X COJICH 0oJiee aKTHBHBIMH TaJIOTEHAMHU.

Mopenb MpOMBIIUICHHON YCTAaHOBKM JUISi MPOW3BOJACTBA CEPHOM KUCIOTHL. Monenb medd Uit o0XKura
n3BecTHsKA. Komekuny npoyKiuuii CHIIMKaTHOM POMBIIIICHHOCTH (cTekuna, hapdopa, dasHca, ieMeHnTa
Pa3IUYHBIX MapoK U Jp.).

Jlabopamopuvie onvimoi

3aKaJika 1 OTIIyCK CTaJH.

O3HakoMJIEHHE CO CTPYKTYpaMHu ceporo 1 6esoro uyryHa.Pacrno3znaBanue pya xeinesa.

Ilpakmuueckue 3anamus

[Tonyyenue, coOupanue u pacrno3HaBaHKe Ta30B. PelieHne s3KkcrepyuMeHTalbHbIX 3a/1a4.

Ilpogpunvuvie u npogpeccuonanvrno 3nauumvie rnemenmuvt cooepicanusn. Kopposuss MeTayios:
XUMHUYECKas U DJIEKTPOXUMHUYECKasl. 3aBUCUMOCTb CKOPOCTH KOPPO3UUOT YCIOBUM OKPYKAIOIICH CPEIIbI.
Knaccudukanus Koppo3uu METAUIOB MO pa3iuyHbIM Npu3HakamM. CrocoObl 3alUThl METAIOB OT
KOPpO3HHU.

IIpon3BoaCTBO YyryHa U CTaNH.

[TonyuyeHne HemeTamoB (ppaKIMOHHON MEPErOHKOM KUAKOrO BO3IyXa U 3JIEKTPOIM30M PACTBOPOB MIIH
pacIuIaBoOB AIEKTPOJIUTOB.

CunukaTtHas IpOMBIIITIEHHOCTh. [Ipon3B0OICTBO CEpHOI KUCTOTHI.

2.  Oprannyeckasi XuMmusi
OcHOBHbIE MOHATHSI OPTAHMYECKON XUMHHU W TEOPUS CTPOECHUSIOPraHMYECKUX COeTUHEHUH

IIpeamer opranmueckoil xumuM. [IpupojHbIE, NICKYCCTBEHHBIE W CHHTETHYECKHUE OPTraHUYECKHE
BemecTBa. CpaBHEHNE OPraHUYECKHUX BEIECTB C HEOPTaHUYECKUMHU.

BanenTHOCTE. XUMHYECKOE CTpPOEHUE KakK IIOPSAAOK COCIMHEHHMS aTOMOB B MOJIEKYJbI IIO
BAJICHTHOCTH.

Teopusi crpoennsi oprannyeckux coefuHeHuii A. M. byriepoBa. OcHOBHBIE MOJIOKEHUS TEOPUU
XMUMUYECKOro cTpoeHus. M3omepus u wu3omepbl. Xumuueckue (OpMYIbl W MOJAEIH MOJEKYlT B
OPraHNYeCKON XUMHH.
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Knaccndurkamus opranudeckux BemecTB. Kinaccudukaius BemecTs Mo CTPOCHUIO YIIIEPOTHOTO
CKeJIeTa ¥ HAIM4MIO (PYHKIIMOHANBHBIX rpynil. ['omonoru u romonorus. Hayana Homenknarypsl IUPAC.

Kaaccndukanusa peakumii B opranmyeckol XumMum. Peakuuu npucoenvHeHus (TMIpUpOBaHUS,
raJIOTEHUPOBAHUS, TMJPOraJIOTEHUPOBAHMS, THApaTauuu). Peakuuum ormiemieHus (JIeruIpupoBaHus,
JETUAPOrajoreHupoBaHus, Jeruaparanun). Peakiuy 3amenienus. Peakuyn nusomMepusanuu.

Hemoncmpayuu

Monenu MoJIeKyJ TOMOJIOTOB U H30MEPOB OPraHUYECKUX COCIUHEHUMN.

KauectBeHHOE 00HapykKeHHeE yriieposia, BOAOPO/a U XJI0pa B MOJIEKYJIaX OPraHUYeCKUX COEJMHEHUH.

Jlabopamopnwtii onvim

H3roroBnenne MoJenen MOJIEKYJI OPraHUYECKUX BELIECTB.

Ilpogpunvuvie u npogpeccuonanvno 3nauumvle 3nemenmol cooeprucanus. Ilonstue o cyOcTpare u
pearente. Peakuuu OKHCICHHS M BOCCTAHOBIICHHUS! OpraHMYecKHX BemiecTB. CpaBHEHME KiIacCHU(pUKaLUH
COCIMHEHHH U KIacCU(UKAIMK PEaKLfii B HEOPTaHUUECKOM U OPraHnYeCKON XUMHH.

Yri1eB0o10pOAbI M X IPUPOJIHbIE HCTOYHUKH

AJIKaHBbI. AJIKaHbl: TOMOJIOTMUYECKMM psJ, M30MEpUs M HOMEHKIATypa alKaHOB. XHMH- YECKHUE
CBOICTBa ankaHOB (MeTaHa, 3TaHa): TOpPEHHEe, 3aMelleHHe, pa3lokeHue, aeruapupoBanue. [Ipumenenue
QJIKAHOB HA OCHOBE CBOWCTB.

AJIKeHbl. DTWIEH, €ro IMOoJy4eHHUEe (AeruJpUpOBaHMEM 3TaHa, JACTOJIMMEpU3aLUEN MOJIMATHIICHA).
['omonoruyeckuii ps, U30Mepus, HOMEHKJIATypa aJIKEHOB. XHMMHUYECKHE CBOWCTBA ITHUJICHA: TOPEHUE,
KaueCTBEHHBIC peakiuy (oOeciBeyrBaHnEe OPOMHOM BOJBI M PAcTBOpA TEepMaHraHaTa Kajws), THApaTaIus,
nonumepusanus. [I[pumeHenue 3TuieHa Ha OCHOBE CBOMCTB.

JAuenbl M kayuyyku. [loHsiTue O JOueHax Kak YIJIEBOJOPOAax C JBYMsSl JIBOWHBIMU CBSI3SIMHU.
ConpsbkeHHbIE THEHBI. XUMUYEeCKHe cBoWcTBa OyraaumeHa-1,3 u usomnpena: obecuBeunBaHue OpPOMHOM
BOJIbI U MIOJIMMEPU3ALIMS B KayuyKu. HaTypanbHbIi U CHHTETUYECKHEKayuyKH. Pe3una.

AJIKUHBI. AnleTieH. XMMUYECKUe CBOICTBA alleTUieHa: TOpeHue, oOecliBeunBanue OpOMHON BOJIBL,
NPUCOEMHEHUI  XJopoBojgopona W rujparanus. [lpuMeHeHue aineTwieHa Ha OCHOBE CBOICTB.
Me:xxknaccoBasi U30MepHUs € aJlKaJHEeHaMU.

Apenbl. beH3osn. XuMuueckne cBoiicTBa O€H30J1a: TOPEHUE, PEaKIuK 3aMeleHus (TaJlorTeHUpOBaHue,
HuTpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOICTB.

IIpupoaHble MCTOYHMKH YIJIeBOAOPOAOB. llpuponHelii ra3: cocraB, IPUMEHEHHE B KayeCTBE
TOIUINBA.

He¢ts. CoctaB u nepepabotka Hedrtu. Ileperonka Heptu. Hedrenpomykrsl.

Hemoncmpayuu

['openue metana, 3TUsIEHA, alleTUIICHA.

OtHoleHne MeTaHa, ITUIIEHA, alleTuiIeHa U OEH30/1a K pacTBOpaM MepMaHraHata Kajausu OpoMHOU BOJE.

[lonydyenne sTuieHa peakiued Aeruaparaluy 3TaHOJa, aleTWIeHa — THAPOJIU30M Kapouiaa
KaJIbLUs.

Pa3noxeHne kaydyka nIpu HarpeBaHUM, UCTIBITAHUE IPOAYKTOB Pa3JIOkKEHUS HA HENPEAEIbHOCTb.

Komnexmust oOpasuoB Hedptu u HedrenpoaykToB. Komrekuus «KamMeHHBIH yroiab M IpOAYKIUS
KOKCOXMMMUYECKOTO ITPOU3BOJCTBA.

Jlabopamopnvie onvimoi

O3HakomIIeHHE C KOJUICKIIMEeW 00pasmoB HeDTH W MPOAYKTOB ee mepepadoTku. O3HaKOMIIEHHE C
KOJUIEKIIMEN KaydyKOB U 00pa3liaMu U3/1eIuil U3 pe3UHBbI.

Ilpogpunvuvie u npogeccuonanvno 3nauumvie Inemenmsl cooeprycanusna. Ilpasuno B. B.
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MapkoBaukoBa. Knaccudukaius u HazHaueHue KayuykoB. Krnaccudukanus u Ha3HaueHUE pPE3UH.
Bynkanuszanus kaydyka.

[lonyyenue anerusieHa MUPOJIM30OM MeTaHa M KapOMIHBIM crocoOom. Peaknusi moimmepuszanuu
BUHWIXJIOpUAA. [lonMBUHMIXIOpU U ero npuMeHeHue. Tpumepuzaiys aneTuieHa B 0eH3011.

[TonsTue 00 skcTpakimu. BoccTaHoBineHne HUTPoOOEH301a B aHWIMH. ['OMOJOTrMYECKHH psii apeHOB.
Tonyon. HutpoBanue Tosyona. TpoTui.

OcHOBHbIE HaNpaBJIeHHUs MPOMBIIIIEHHON nepepadoTku mpupoHoro rasza. IlomytHsiit HedTaHOI ra3, ero
nepepadoTka.

[Ipouieccyl MPOMBINUICHHON MepepaboTKu HePTH: KpPeKUHTr, pUPOopMUHT. OKTaHOBOE YHUCIIO
OCH3MHOB M LIETAHOBOE YHCJIO AU3EIILHOTO TOILIHMBA.

Kokcoxumuueckoe nponu3BOJCTBO U €TI0 MPOIYKIIMSL.

Kucaopoacoaepxamme opranu4eckue coeIuHeHUs

Couprsl. [lonydenue staHona OpoKEHHEM TIUIIOKO3bI M TUApaTanueil sTuiieHa. ['uapokcuibHas
rpynna kak gyHkunoHanbHas. [loHsATHE O MpeneabHBIX OJTHOATOMHBIX CHUpPTax. XMMHUYECKHUE CBOICTBa
ATaHOJa: B3aMMOJCICTBHE C HaTpueM, OOpa3oBaHUE IMPOCTHIX U CIOXKHBIX A(PUPOB, OKUCICHHUE B
anbaeru]. [IpumeHeHue 3TaHONIa HAa OCHOBE CBOWMCTB. AJIKOTOJIM3M, €r0 IMOCIEICTBUS AJI OpraHu3Ma
YyeJoBeKa U MPEayIpeKICHUE.

['munepun kak mpencTaBUTENb MHOTOATOMHBIX cUpTOB. KauecTBeHHast peakiusi HA MHOTOATOMHBIE
cnupThl. [IpuMenenue raumepuna.

®enoJsi. Ou3nveckre W XUMUYECKHE CBOMCTBa (heHosla. B3auMHOE BIMSHUE aTOMOB B MOJICKYIIC
(deHnona: B3aMMOJICHCTBUE C THUIPOKCHIOM HATpUs U a30THOM kucioToil. [lpumenenue enona Ha ocHoBe
CBOMCTB.

Aasbaeruasbl. [lonsatue 06 anpaerngax. AnpAeruaHas rpymmna kak GyHkuuoHanbHas. Gopmaibaerus
U €r0 CBOMCTBA: OKUCJIEHHE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJIICHHE B COOTBETCTBYIOLUI CITUPT.
[TonydyeHnue anabAETUAOB OKHUCICHHEM COOTBETCTBYIOIIUX cnUpTOB. [IpumeHeHue Qopmanbaeruga Ha
OCHOBE €T0 CBOWCTB.

KapoonoBble kucaorbl. Ilonsarue o kapOOHOBBIX KuciaoTax. KapOoKcuibHas Tpymma Kak
¢dbynkunoHanpHasg. ['oMomoruueckuii psii mpeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KuCIOT. [lomydyenue
KapOOHOBBIX KHCIIOT OKHCIIEHUEM aJIbIETHI0B. XUMUUYECKHE CBOMCTBAYKCYCHOM KMCIOTHI: OOIIME CBOWCTBA
C MHUHEpAJIbHBIMHU KHUCIOTaMHU U peakuus dTepudukanuu. [IppMeHeHne yKCYyCHOM KHCIOTHI Ha OCHOBE
CBOMCTB. Briciine >kxupHbIE KUCIOThIHA IPUMEPE MaJTbMUTUHOBON U CTEAPUHOBOM.

Caoxuble 3¢upsl u Kupbl. [TonydeHne cnoxHbIx 3¢hupoB peaknueit stepudukanun. Crnoxubie 3QUpH B
npupoze, ux 3Hadenue. [Ipumenenue cioxHeIX 3QUPOB Ha OCHOBE CBOICTB.

Kupbl kaxk cnoxsbie 3upbl. Knaccudukauus xupoB. XUMHUYECKHE CBOWCTBA XHUPOB: TUAPOJIU3 U
THJPUPOBAHUE KUIKUX KUPOB. IIpMMeHEHNE KUPOB HA OCHOBE CBOWCTB. MblLia.

YraeBoabl. YTIeBOIbI, UX KIacCU(DUKAIMA: MOHOCaXapuasl (TJIOK03a, (pyKTo3a),

ucaxapuibl (caxapo3a) U nmoircaxapuiasl (Kpaxmai U 1eJUT0I03a).

I'moko3a — BemIecTBO ¢ JIBOMCTBEHHOW (yHKIMEH — ambAeruocnupT. XUMHUYECKHUE CBOWCTBA
TJIFOKO3Bl: OKUCIICHHE B TJIIOKOHOBYIO KHCIOTY, BOCCTAHOBIIEHHE B COpOHT, CHHPTOBOE OpOXKEHUE.
[IprmeneHne rirKo3bl HA OCHOBE CBOMCTB.

3HaueHue YIJIeBOJIOB B JKUBOW MPUPOJIE M KU3HM uesoBeka. [loHsATHE 0 peakuusxX MOJMKOHAECHCALUN U
THIIPOJIA3a HA MIPUMEPE B3aUMOIIPEBPAIICHUI: TIII0K03a - MOJIHUCAXAPHI.

Hemoncmpayuu

OxucneHue cnupra B ajlbJIEr .
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KauecTBeHHBIE peakuy Ha MHOTOAQTOMHBIE CITUPTHI.

PactBopumocTts (eHONMa B BoAe MpH OOBIYHON Temreparype W HarpeBaHuu. KauecTBEHHBIE peakIny Ha
dbeno.

Peaxiust cepeOpstHOTO 3epKaia alnbIeTu0B U TITIOKO3HI.

OxwucIieHUe albJCTHI0B U TIIIOKO3bI B KHCIOTY ¢ momotibio ruapokcuaa meau (I1). Kauectsennast
peakuus Ha Kpaxmai. Komiekius 3pupHbIX Macet.

Jlabopamopuusie onvimot

PacTBOpeHue rimiepruHa B Boje W B3ammojeiicTBue ¢ ruapokcuaom meau (I1). CBoiictBa yKcycHOM
KHCIIOTBI, OO0IllME CO CBOWCTBAaMHU MUHEpPAJIbHBIX KUCIOT. Jloka3zaTenbcTBO HEMpEesbHOIO XapakTepa
AKHUJKOTO KHUpa.

B3aumopelicTBre riitoko3sl 1 caxapossl ¢ Tuapokcuiom meau (11).KauectBenHas peakius Ha Kpaxmail.

Ilpogpunvuvie u npogeccuonanvno 3Hauumvle nemenmyl cooepricanusa. MeTHUIOBbI CIUPT U €ro
UCIIOJIb30BAHUE B KaUECTBE XUMUYECKOTO ChIpbi. TOKCHYHOCTH METAHOJIA U MIPaBUJIa TEXHUKU 0€30M1aCHOCTH
npu paboTe ¢ HUM. DTHICHTIMKOIb U €ro MpuMeHeHne. TOKCUYHOCTh ATHIICHTIIMKOMS U MpaBUjla TEXHUKH
0€301acCHOCTH ITPU pabOTEe C HUM.

[lonydyenue QeHonra U3 NPOAYKTOB KOKCOXMMHYECKOTO TMPOM3BOJACTBA M U3 O€H30Ia.
[TonukonneHcanus hopmanbaeruaa ¢ Gpenonom B GpeHonohopManbIeTuIHyI0 CMOIY.

Auneransaerus. Ilonsatne o keroHax Ha mpuMepe aneToHa. [IpuMeHeHue aleToHa B TEXHUKE U
MIPOMBIIIIICHHOCTH.

MHoroo0pa3ue KapOOHOBBIX KHCJIOT (IL[ABENEBOM KHUCIOTHl KakK JBYXOCHOBHOM, aKpWJIOBON KHCIIOTBHI
KaK HeIpeaesIbHON, OEH30MHOM KUCIOTHI KaK apOMaTHYECKOM ).

[TnenkooOpa3yrone Macia. 3aMeHa JKUPOB B TEXHUKE HEMUIIEBBIM ChbIpbeM. CHHTETUYECKUE
MOIOIIKE CPEICTBA.

MomnouHokucioe OpoxeHHe TIoko3bl. Kucmomonounsle mnpoaykTel. CuiaocoBaHHE KOPMOB.
Hutposanue uemntonossl. [lupokcunun.

A3zorconep:xkamue oprannvyeckue coequnenusi. Ioammepsl

Amunbl. [lonstue 06 amuHax. Anudarnueckue aMHUHBI, MX KiacCUUKAIUsi M HOMEHKJIATYypa.
AHWINH Kak opranndyeckoe ocHoBanue. [lonydyenne anunnnaa u3 HuTpoodensona.[lpumenenrne anunuHa Ha
OCHOBE CBOMCTB.

AMHHOKHCJIOTBI. AMUHOKUCIIOTBI Kak am(oTepHble AU(YHKIMOHAIbHBIE OPraHUYEeCKUE COCTUHEHUS.
XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT: B3aUMOZEUCTBHE C ILEI0YaMHU, KUCIOTaMU U IPYT C APYrOM (peakius
nonukoHaeHcanun). [lentuanast cBs3b U nonunenTuabl.[[ppyMeHeHe aMUHOKUCIOT HAa OCHOBE CBOMCTB.

Bbeaku. [lepBuunas, BTopruyuHas, TpeTHYHAS CTPYKTYPBI O€IKOB. XUMUYECKHE CBOICTBA OENKOB: TOpPEHHE,
JeHATYpaIys, TUAPOIH3, IIBETHbIE peakiuu. bronorndeckue GyHKIUU OEITKOB.

IMosmmepsl. benku u noiaucaxapuibl Kak OMOMOIUMEPBI.

Ilimacrmaccsl. [lonyyeHue noauMepoB peakuuen NoJMMepru3aliy U OJIMKOHAEHCAIIAH.

TepmorutactuuHble U TepMOpeakTHBHBIE IMacTMacchl. [IpencraBurenu riacTMacc.

Bousiokna, ux kinaccuuxkanusa. [lomyuenne BosokoH. OTAENbHBIC MPEACTABUTENM XUMHUYECKHX
BOJIOKOH.

Hemoncmpayuu
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B3anMoeiicTBre aMmmMuaka M aHUJIMHA C COISTHOM KUCIIOTOM. Peakiinst aHmmHa ¢ GpOMHOMN BOJIOM.

JlokazaTenbcTBO HamMuusi (DYHKIMOHAIBHBIX TPYHI B pacTBOpaXx aMHHOKHUCIOT. PacTBopeHue wu
OCaKJIeHHE OEIKOB.

L{BeTHBIE peakuuu OenKoB. I'opeHre NTUYBETro 1nepa 1 MepCTSHON HUTH.

Jlabopamopnvie onvimot

PactBopenue 6enkoB B Boge. OOHapykeHHE OETKOB B MOJIOKE U MACHOM OYJIbOHE.

Jlenatypanus pactBopa 6ejka KyprHHOro siilla CIUPTOM, pacTBOPaMU COJIEH TSKENbIX METAILJIOB U TIPU
HarpeBaHUMU.

Ilpakmuueckue 3anamus

Pemenue sxcriepuMEHTANIBHBIX 33]a4 HAa WACHTU(PHUKAIMIO OpPraHMYeCKUX coeluHeHunid. Pacmo3naBanue
IJIACTMACC U BOJIOKOH.

Ilpogpunvuvie u npogeccuonanvno 3unauumvie 3I1EMEHMbl COOEPHCAHUA. AMUHOKATIPOHOBAS
KkucnoTa. KampoH Kak TpeacTaBUTENh MOJMAMHIHBIX BOJOKOH. McCronmp3oBaHHWE THIPOH3a OENKOB B
npombliiieHHOCTH.  [lonuBununxnopun, mnomurerpadropaTuie (tednon). DeHomoopmalibaeruiHbIe
mactmaccsl. Hemnynona. [IpombliieHHOE MPOU3BOJCTBO XUMUYECKUX BOJIOKOH.
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TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaepkaHus OO0IIEOOpa30BATENBHON YUEOHOW IUCHUIUIMHBI «XUMHUS» B
npenenax ocBoenuss OIIOII CIIO mno cneumansHocth 15.02.14  «OcHameHue cpeacTBaMu
ABTOMATH3AIMA TEXHOJIOTUYECKUX TPOIECCOB M MPOM3BOACTB (MO OTpacisim)» Ha 0a3e OCHOBHOIO
o01mero oOpa3oBaHus C MOJTYYECHUEM CPEHETro O0IIero oopa3oBanus 00beM 00pa3oBaTeILHON HArPY3KU
00y4aroIUXCcsi COCTABIISCT:

O06Bem oOpa3zoBaTeIbLHON TPOrpaMMbl yaeOHOH AUCITUIUTHHBL - 106 yacoB

U3 HUX:

TeopeTHIecKoe o0yueHue - 74 Jaca;

naboparopHbie pabOThI U IPAKTHYECKHUE 3aHATUSA - 24 Jaca.

Koncynpranum - 8 yacos

[Ipomexytounas arrectamnus — B hopme AudHepeHIIMPOBAHHOTO 3a4eTa.

TEMATHYECKHUU IIVIAH
Aynurtopnblie 3austusi. Cogep:xanue o0yuyenusi |KosauuecTtBo yacos| B Tom uncie B popme
NPAKTHYECKOM
NOATOTOBKH
1. O6mas u Heopranuyeckasi XUuMusi 52 16
1.1. OcHOBHBIE TIOHATHUS U 3aKOHBI XUMHU 6 4
1.2. Tlepumomamdeckwmii 3akoH u Ilepuoamdeckas 6 2
cucteMa  XUMu4eckux  anementos . .
MeHeneeBa U CTPOCHHUE aTOMa
1.3. CtpoeHue BeliecTa 8
1.4. Bona. PacTBopbl. DIeKTpOIUTHYECKAS 8 4
cconranus
1.5. Knaccuguxanus HeopraHuueckux 12 2
COCIMHEHUU U UX CBOMCTBA
1.6. Xumudeckne peakiun 6 2
1.7. MeTasutel 1 HEMETaJUTbI 6
2. Opranuyeckasi XuMus 46 8
2.1. OcHOBHBIE TIOHATHS OPTaHUYECKOW XUMHUH U 2
TEOpUsl CTPOCHUSI OPraHUYECKUX COCIMHEHUI
2.2. YIIeBoI0pOAbl U UX TPUPOAHBIE UCTOYHUKH 20
2.3. Kucnopojconepkaiiiue opraHndeckue 14 2
COEMHEHHUS
2.4. A3zoTcoziepkalue opraHuuecKue 10
coeuHenus. [lonumepsl
HToro: 98 24
KoncyabTanum: 8
IIpoMe:xxyTouHas arrectanus B popme nuddepeHIUPOBAHHOIO 3a4eTa
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJLHOCTH CTYJIEHTOB

Conepxanue o0OydeHHuss |[XapaKTEpUCTHKAa OCHOBHBIX BHJIOB JICATEILHOCTH CTYACHTOB (HA
YPOBHE YUSOHBIX JICHCTBUI)

Baxueilre XMMUYECKUEYMEHHE  JaBaThb  ONpEJNENIEHHMEe W OIEpUpPOBATH  CIECAYIOLIMMY
[TOHATUS XMUMUYECKUMU TIOHATUAMM: BELIECTBO, XMMHUYECKUM DIEMEHT, AaTOM,
MOJIEKYJ1d, OTHOCUTEIBHBIE aTOMHAasi M MOJIEKYJISIpHas Macchl, HOH,
QJUIOTPOIUS, M30TOIBI, XUMUYECKas CBA3b, 3JIEKTPOOTPULATENILHOCTD,
BAJICHTHOCTb, CTEIIEHb OKHCIICHHS, MOJIb, MOJIIPHAs Macca, MOJIPHBIN
00beM  ra3o00pa3HbIX  BELIECTB, BEIIECTBA  MOJICKYJSPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, JJIEKTPOJIIUT M HENIEKTPOJIHT,
DIIEKTPOJIUTUYECKAs JUCCOLUALNSA, OKHCIHUTEIb W BOCCTAHOBUTEIID,
OKHCJIEHHE W BOCCTAHOBICHHE, TEIUIOBOH 3((EKT peakiuu, CKOPOCTh
XHUMUYECKON PEaKLUM, KAaTalu3, XUMHUUYECKOE PAaBHOBECHE, YIIIEPOIHBIN]
CKeJIeT, (yHKLMOHAIbHAS IPYIIa, H30MEpHs, TOMOJIOTUs

(OCHOBHBIE 3aKOHBI XUMUHDOPMYJIMPOBaHUE 3aKOHOB COXPAHEHMsI MAacChl BEILECTB U IOCTOSHCTBA,
COCTaBa BELIECTB.
VCTaHOBKA MPUYMHHO-CIIEICTBEHHONW CBSI3M MEX[IY COJEp)KaHUEM 3THX
3aKOHOB M HAITMCAaHUEM XUMHUYECKUX (OPMYINl U YpaBHEHHUH. Y CTaHOBKY
DBOJIOLMOHHOM  CYIIHOCTH  MEHJEIEEBCKOM M COBPEMEHHOH
(bopmypoBoK niepuoadeckoro 3akona JI. 1. Menneneena.
OO0bsicHeHre (HPU3UYECKOT0 CMBICTIA CHMBOJIMKH MEPHOMIECKON TaOIHIb]
xumuueckux anemeHtoB J[. M. MenneneeBa (HOMEpOB 3IIEMEHTA,
Nepuoja, TPYIIbl) U YCTAHOBKA MPUYMHHO-CIICICTBEHHON CBSI3H MEXKIY|
CTPOEHHEM aToOMa U 3aKOHOMEPHOCTAMH HU3MEHEHMsSI CBOWCTB HJIEMEHTOB
1 00pa30BaHHBIX UMM BEILIECTB B IEPUOAX

U rpynmnax.

XapaKTepI/ICTI/IKa JJEMEHTOB MaJlbIX M OOJBIIMX MEpuoa0oB MO HX|

nosnoxenuto B [leprnoanueckoii cucreme . . Meneneesa

OCHOBHBIE TEOPUU XMMHH|Y CTAHOBKA 3aBHCUMOCTH CBOWCTB XMMMYECKHX BELIECTB OT CTPOEHUS
aTOMOB 00PA3yIOLIMX UX XMMUUYECKHUX 3JIEMEHTOB.

XapakTepuCTUKa  BaXHEHIIUX  TUIOB  XUMHYECKHX  CBS3€H U
OTHOCHUTENBHOCTH 3TOU TUIIOJIIOTUH.

OOBsicCHEeHNE 3aBUCHMOCTH CBOICTB BELIECTB OT UX COCTaBa M CTPOEHUS]
KPUCTAJUIMYECKUX PELIETOK.

DopMyIMpPOBKAa OCHOBHBIX IIOJIOKCHUH TEOPHH  DIIEKTPOIUTUYECKOU
IIMCCOLMALNY U XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTBOCHOBHBIX|
KJIACCOB HEOPTaHMUYECKUX COEANHEHNH.

DopMyIMPOBKAa OCHOBHBIX IOJIOKEHUH TEOPHH XMMHYECKOTO CTPOEHHMS
OpPraHMYEeCKHX COCAWHEHMH M XapaKTEepUCTHKAa B CBETE€ 3TOW TEOPUH

CBOMCTB OCHOBHBIX KJIaCCOB OPraHUYICCKUX COCAUHEHUN
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Baskuelme BellecTsa U
MaTepHUalIbl

XapakTepuCTUKa  COCTaBa, CTPOEHMs, CBOMCTB, IIOJIy4CHHA U
npuMeHeHus: BakHedmmx MetamwoB (IA u Il A rpynm, amromuHus,
PKeJie3a, a B eCTECTBEHHOHAYYHOM TPO(dIIe U HEKOTOPBIX (-3JIEMEHTOB)
1 X COCIMHEHU .

XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, IMOJYyYEHUS M HpUMe-
Henust BaxHeimmx Hemetauio (VI A, VIIA, VIA rpynm, a takxke
a3ota 1 ¢docdopa, yraepoaa U KpeMHHUS, BOAOPOJA) U MX COCAUHEHHH,
XapakTepucTHKa COCTaBa, CTPOCHUS, CBOMCTB, IMOJYUCHUS M IpPUME-
HEHHS BAXHEUIIMX KJIACCOB YIJIEBOJOPOJOB (aJKAHOB, IMKIOAIKAHOB,
QJIKEHOB, aJJKMHOB, apEHOB) U UX HanOOoJee 3HAYMMBIX

B HAapOJHOXO3SMCTBEHHOM IUIAHE TIPEACTaBUTENCH. AHAIOrMYHasd
XAPAKTEPUCTHKA  BAXKHEUIIMX  INPEICTABUTENCH  JIPYyrMX  KIAacCoB
OpPraHUYECKUX COCJMHEHUN: METaHola M 3TaHOJ]a, CIOXKHBIX 3(HPOB,
PKUPOB, MBI, aJIbETUI0B ((popMaIbIeruI0B U alleTalbIeruia), KEeTOHOB
(atieroHa),  KapOOHOBBIX  KUCHOT  (YKCYCHOM  KHCIIOTBI,  JJIs
€CTECTBEHHOHAYYHOTO TPOGUIS MpPEeACTaBUTENEeH APYruxX KIACCOB
KHCJIOT), MOHOcaxapuJoB (TJIFOKO3bI), JHCaxapuaoB (caxaposbl),
rosrcaxapuaoB (Kpaxmaia v 1eJUII0JI03bl),

QHWIIMHA, AMUHOKHCIOT, OEIIKOB, MCKYCCTBEHHBIX M CHHTETHUYECKHX|
BOJIOKOH, Kay4yKOB, TIJTACTMACC

XUMHUYECKUH  A3BIK W,
CUMBOJINKA

Vcnonb3oBanue B yueOHOW U TPO(DECcCHOHATBHON eSTelbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3BaHue M3y4yeHHBIX BELIECTB MO TPUBUAIBHOM WIIM MEXKAYHAPOIAHOU
HOMEHKJIATYpPE U OTPAXKEHUE COCTaBA 3THX COEJAMHEHUH C TOMOUIBIO
XUMUYECKUX (PopMyIL.

OTpakeHHE  XWMHUYECKMX TPOLECCOB C  IOMOIIBI  ypaBHEHHH
XUMUYECKUX PEAKIUI

XUMUYECKUE peakInu

OObsiCHEHHE CYIIHOCTM XHMHUUYECKMX mpoueccoB. Kiaccudukarys
XUMUYECKUX PEAKUUM IO pa3IMuHbIM MPU3HAKAM: YHCIYy U COCTaBY|
NPOAYKTOB M PEareHToB, TEIUIOBoMYy 3(dexTy, HampasieHHIo, (ase,
HaJIM4YMIO0 KaTalu3aTopa, W3MEHEHUIO CTENEHEH OKUCIEHUS DIIEMEHTOB,
00pa3yIoIIX BEleCTBa.

'YcTaHOBKa TPU3HAKOB OOIIET0 M PAa3UYHOTO B TUIIOJOTHU PEAKITHIMA IS
HEOPraHN4eCKOW ¥ OPraHU4YECKONW XMMHUH.

Krnaccuguuukanus BEIIECTB M MPOLECCOB C TOYKH 3PEHHS OKHMCIIEHMS-
BoccTaHoBJIeHHs. CocTaBleHUE ypaBHEHUH peakIMiic MOMOIIbI0 METO/Ia)
HIEKTPOHHOTO OaslaHca.

OOBsiCHEHHE  3aBHCHMOCTH  CKOPOCTM  XHMMHUYECKOW  pPeakuuu U
MOJIOKEHUS] XUMUYECKOT0 PAaBHOBECHS OT PA3IMYHbIX (PaKTOPOB

XMMHUYECKUN
DKCIIEPUMEHT

BrInonHeHHe XUMUYECKOTO HKCHEPUMEHTa B MOJHOM COOTBETCTBHH |
MpaBUIaMi 0€30MaCHOCTH.

HaGmonenue, ¢Qukcanuss W oOmnucaHue pe3ysbTaTOB IPOBEICHHOIO
HKCIIEPUMEHTA
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Xumudeckas
uHpopManus

[IpoBeneHre CaMOCTOATEILHOTO IOUCKA XMMHMYECKOH HH(pOpMaIUH ¢
MCIOJb30BAHUEM  PA3JIMUHBIX ~ MCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX|
M3/1aHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
cnonb30Banie KOMIBIOTEPHBIX TEXHOIOTUH st 00paboTKu

W Iepefauyd XUMHUYECKOW MH(popManuu ¥ ee INpPEeACTaBICHUs B pas-
MYHBIX (hopmax

PacueTsl 110 XUMHYECKUM|

bopmynam
1 ypaBHEHUSAM

YCTaHOBKAa 3aBUCHMMOCTH MEXKIY KAadeCTBEHHOM U KOJIMYECTBEHHOMH
CTOPOHAMHU XUMHUUYECKUX 00BEKTOB U TIPOIIECCOB.
PernieHne pacueTHBIX 3aa4 110 XUMHYECKUM (OpMyJIaM U ypaBHEHUSM

[IpodmibHoe u mpodec

CHOHAJIBHO
CoZIepIKaHKe

3HA4YUMOC

OOBsicHEHNE XMMHUUYECKUX SBJIEHUH, MPOUCXOAAIIUX B HPHUPOJE, ObITY U
Ha IPOM3BOJICTBE.

OrnpezneneHre BO3MOKHOCTEHM MPOTEKAHUS XMMHUUYECKUX MPEBpAILEHUI B
[PA3JINYHBIX YCIOBHSIX.

CoOmofieHne  TPaBUI ~ DKOJIOTMYECKH TPAaMOTHOTO  TOBEJCHUS B
OKpY>Karollen cpee.

OueHka BIMSHUS XMMHUYECKOTO 3arpsA3HEHUS OKPYXKAIOILEH Cpenbl Ha
OpraHU3M Y€JIOBEKA U APYTUE )KUBBIC OPraHU3MBI.

CoOmonenue mpaBuil  0€30IaCHOTO OOpallleHuss C TOPIOYMMH Y|
TOKCHYHBIMU BEIIECTBAMU, JJAOOPaTOPHBIM 000PY10BAaHUEM.

[lonroroBka pacTBOpPOB 33JaHHOM KOHLEHTpAalMd B OBITY M HQ
[IPOU3BOJICTBE.

Kputuyeckass oOLEHKAa JOCTOBEPHOCTHM XHMHUYECKOH uH(opmaimy,
MOCTYHAFOLIEH U3 pa3HBIX HICTOYHUKOB
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YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
ITPOI'PAMMBbI YYEBHOU JUCHHUITVIMHbI

Jns ocBoeHms mporpamMmbl yueOHOW muctuiuinabl «XVUMUS» B Komemke, peanu3yroniem
o0pa3oBaTeNpHYI0 MPOrpaMMy cpeaHero odmiero odpaszoBanus B npeaenax ocBoenust OITOIT CITO mo
cnermanbHocTH 15.02.14 «OcHamieHue cpejacTBaMyd aBTOMATH3allMU TEXHOJOTHYECKUX IPOIECCOB U
MPOU3BOJICTB (IO OTpaciisiM)» Ha 0a3e OCHOBHOTO OOIIEro oO0pa3oBaHMs, MMEETCS Y4COHBIM KaOWMHET
XUMHUHH U OMOJIOTHH, B KOTOPOM UMEETCSI BO3MOXXHOCTh 00ecriednTh CBOOOIHBIN JocTyn B IHTEpHET BO
BpeMs y4eOHOTO 3aHATHS U B TIEPUOJI BHEYUCOHOU NEATSILHOCTH 00YJIarOIIUXCSI.

TexHudeckue cpeacrBa OOYYCHHUsS: - EPUOJIMYECKAs CHCTEMa XHMHYECKHX OJIJIEMEHTOB, TalimIa
PacTBOPUMOCTH.

O6opynoBanne kabuHeTa:

- I0CAI0YHBIC MECTA 110 KOJIUYECTBY 00YUaIOIINXCS;

- pabouee MeCTO MPEeroIaBaTeis;

- KOMIUIEKT HATJISIHBIX OCOOHH (CXEMbI, TIAKaThI UT.]1.)
-KOMIIJICKT y‘Ie6HO-MCTO[{H‘I€CKOﬁ AOKYMCHTAIUH.

NEPEYEHb YUYEBHBIX U3JJAHU, THTEPHET-PECYPCOB, JTONNOJIHUTEJIbHON
JINTEPATYPBI

[t cTy1eHToB:
1.Epoxun FO.M. Xumus: yueOnuk.- M., 2019.
2.O7eKTPOHHBINA y4eOHUK XUMHUSI JUI TPpoecCrii B CenraIbHOCTeH TeXHuIecKoro npopuist, M., 2018.
3.I'abpuensan O.C., OctpoymoB U.I"..Xumust 111 npodeccuii U cueruanbHOCTe!

TEXHUYECKOTO Mpoduist: yueOHUK JUIs CTYA. YUpexkAeHu# cpen. npod.odpasosanus. — M., 20109.
4. I'abpuensn O.C., Octpoymos WU.I'., Cnagkos C.A., lopodeera H.M.

[IpakTukym: yael. mocobue sl CTy.. YIpeKAeHH cpean. mpod.odpazoBanuss.— M., 2019.

s npenogasaresieii:

1. Epoxun HO.M., ®ponoB B.M. COopHuk 3amady U YHOpaKHEHUH MO XUMHH (C JUAAKTHYECKUM
MaTepuaIoM); yue0. mocodue s CTYJACHTOB CpeIH. mpod. 3aBeneHuii.- M., 2018.

2.I'abpuensn O.C., JlsicoBa I'.I'..Xumus. TecTbl, 3a7aun U ynpaxHeHUs: yued. mocobue ais CTyA.
yupexaeHuit cpens. npod. odpazoBanus.— M., 2019,

3. Epoxun FO.M. CO0pHHK TECTOBBIX 33aJaHUI MO0 XUMHHU: y4eb. mocodue A CTyN. YUPEKACHUNU CPEIH.
npod. odbpazoanuss.— M., 20109.

4. T'abpuensa O. C., JlsicoBa I'. I'. Xumus: kaura ans mpenogasarens: y4e0.-metof. mocodoue.— M.,
2018.

HNuTepHeT-pecypcebl:

1.http://www.physchem.chimfak.rsu.ru/General/redirect/xumuk.htmIXuMuK. Caiit o xumun.
2.http://www.college.ru/chemistry/index.php3.

3.http://chemistry-chemists.com/ xypHam Xumust 1 XUMHKHA

4.http://www.chemport.ru/ Xumuueckuii moprat

5.http://veronium.narod.ru/NVERONIUM

6.http://maratakm.narod.ru/ BuptyanbHas Xumudeckas 1kosia
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KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEFHOM JUCITATIINHBI

KoHTpoJIb W oOlleHKa pe3ylbTaTOB OCBOCHUS Y4YEOHOH TUCIUIUIMHBI OCYIIECTBISETCS
3aHATHH W J1aOOpaTOpHBIX padoT,
3aJIaHNM,

mnmpenoaaBaTeji€eM B IIPOLECCE IMPOBCACHUA IMPAKTUUCCKHUX

TECTUPOBAaHUsA, a TaKXKC BBIIIOJIHCHUA O6y‘IaIOH_[I/IMI/ICH HHAUBHUAYAJIbHBIX ITPOCKTOB,

HUCCIIEOBAaHUN.

Pe3yJILTaTl>I O0CBOCHMUSA TUCHMUIIIMHBI

@DopMbI 1 METOAbI KOHTPOJISI M OLlEHKH
pe3yJabTAaTOB 00y4eHUs

® JuYHOCMHBblE:
- YyBCTBO TOPJIOCTU M YBOKEHUS K
HCTOPUU U TOCTHKEHUSIM
OTEYECTBECHHOW XUMUYECKON HAYKU;
XUMHYECKH IPaMOTHOE TIOBEJICHUE B
podeccCHOHABHOM IeATEIIBHOCTH
OBITY TP OOpAICHUH C
XUMHYECKUMH BEIIECCTBAMH,
MaTepuaIaMH U MpoLeccaMu;
- TOTOBHOCTB K IIPOJIOJKCHHUIO
00pa30BaHMs U MMOBBIICHUS
KBaJTH(pUKAITIH
B U30paHHOHU MTPOdeCCHOHATBHON
NESITeTbHOCTH U 00bEKTUBHOE
OCO3HAHHUE POJIH XUMHUYECKHUX
KOMIICTCHITUH B 3TOM,;
- YMEHHE UCIOJIb30BaTh JOCTHUKCHHUS
COBPEMEHHOM XUMHYECKOW HAYKH
U XUMHYECKUX TEXHOJOTHH JIJIsl
MOBBIICHUST COOCTBEHHOTO
WHTEJJIEKTYallbHOTO PA3BUTHSI B
BbIOpaHHOM MpodeccnoHaIbHOM
NesTeNbHOCTH;

® _memanpeomemmuoie:
- WCTIOJIb30BaHUE PA3IMYHBIX BUJIOB
M03HABATENBHOMN JEITETLHOCTH U
OCHOBHBIX UHTEIUICKTYaTbHBIX
oreparuil 1 U3y4eHus pa3TuIHbIX
CTOPOH XUMHUYECKUX O0BEKTOB U
MIPOILIECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCS B
npogeccuoHanbHOU cdepe;
- WCIIOJIb30BaHME PAa3IMIHBIX
WMCTOYHUKOB IS TTOJTy4eHUs
XUMAYECKON HH(OpMAIiK, yMEeHHE
OLIEHUTD €€ IOCTOBEPHOCTH JJIst
JTOCTIDKEHUS XOPOIIHNX Pe3yJIbTaTOB B
npodeccuoHaIbHOU cdepe;

® npeomemmvie:
- c¢(hopMUPOBAHHOCTH
MIPEJICTABJICHUI O MECTE XUMHH B

OkcreptHOoe  HAOMIOAGHWE M OICHKA
BBITIOJTHEHUS MPAKTHYECKUX pabor,
BHEAyIUTOPHOHN CaMOCTOSATEIHHOU PabOTHI.

Onenka BBITTOJTHEHUSI
CaMOCTOSITETbHON PaOOTHI.

BHEAYIUTOPHOU

DKCnepTHOE HaOJII0IcHUE u OLIEHKA
BBIIOJIHEHUS MPAKTUYECKUX pabor,
BHEAyIUTOPHOI CaMOCTOATEIbHOM PabOTHI.

Onenka BBITIOJIHEHUS BHEAyIUTOPHOMI
CaMOCTOSITEJIbHON PabOThI, TECTUPOBAHHUE.

DkcriepTHOe ~ HAOMIOJEHME W OIIGHKA
BBIIIOJIHCEHU AL MPAKTHUYCCKUX pa60T,
BHEayJIUTOPHOIN CaMOCTOSTEIbHOU PabOTHI.
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COBPEMEHHOMN Hay4HOU KapTHUHE
MUpa; TOHUMAHKUE POJIA XUMHUH B
(bopMHUpPOBaHUY KPYro3opa H
(GyHKIMOHATIBHON TPAMOTHOCTH
YeJIoBeKa ISl PEelICHUs
MPAKTUYECKHX 33/1a4;

- BIIQJICHUE OCHOBHBIMH
XUMHAYCCKHUMHU TTOHATUSIMH,
TEOPHUSIMH, 3aKOHAMHU

Y 3aKOHOMEPHOCTSIMH; YBEpEHHOE
MOJIb30BAaHUE XUMHUYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BIIQJICHUE OCHOBHBIMU METO/IaMHU
HAYYHOTO MMO3HAHHS; YMEHUE
o0pabaThIBaTh, OOBSICHATD
pe3yabTaThl IPOBEACHHBIX OMBITOB U
JieNIaTh BBIBOJIBI; TOTOBHOCTD U
CIOCOOHOCTH MMPHUMEHSATH METO/IBI
MTO3HAHUS TIPU PEIICHUH
MPAaKTUYECKHX 3a/1a4;

- chopMHPOBAaHHOCTH YMCHHSI
JlaBaTh KOJIMYCCTBEHHBIC OI[CHKH U
MIPOU3BOJIUTH PACUETHI 110
XUMHAYECKHM (HOpMysIaM 1
YpaBHCHHUSIM;

- BIIQJICHUEC MPABUJIAMH TEXHUKU
0€30IMaCHOCTH IIPH HCIIOJIb30BAHUH
XUMUAYECKHUX BEILECTB;
c(hOopMUPOBAHHOCTh COOCTBEHHOM

IIO3UIIHNHU 110 OTHOIICHUIO K XAMHYECKON

uH(pOopMalnu, NoJydaeMon

Onenka BBIITOJIHCHUS BHEAYUTOPHON
CaMOCTOSITENIbHON PabOThl, TECTUPOBAHHUE.

DkcnepTHOe ~ HAOMIOJEHME M OLIGHKa
BBITIOJTHEHUS MPaKTUYECKUX pabor,
BHEAyIUTOPHOI CaMOCTOATEIbHOU PabOTHI.

DkcnepTHOoe ~ HAONIOJEHME M OLIGHKa
BBITIOJTHEHUS MPaKTUYECKUX pabor,
BHEAyIUTOPHOI CaMOCTOATEIbHOM PabOTHI.

DKCrepTHOE HaOJII0CHUE u OIICHKA
BBITIOJTHEHUS MPAKTHYECKUX pabor,
BHEAYIIUTOPHON  CaMOCTOSITCIBHOH  paboTHl,
TECTHpPOBAHUE.

DKCrepTHOE HaOJII0CHUE u OIICHKA
BBITIOJTHEHUS MPAKTHYECKUX pabor,

BHEAYIUTOPHOHN CAMOCTOSTEIHHOU PabOTHI.
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