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PACCMOTPEHO YTBEPXIAIO

METOAMYECKON KOMUCCUEN W.omupexropa I'BIIOY «KTTuXXT»
€CTECTBEHHOHAYUYHBIX AUCLUIUINH, TIOBApOB,
KOH/IUTEPOB, TEXHOJIOTOB C.A. Mockanes

oT «30» aBrycta 2021 r.
[Ipencenarenrs MK
/0.0. TperbsikoBa /
Paccmotpena
Ha 3aceJaHWU MeIarorunuyeckKoro CoBera
npotokos Ne 1 ot «31» aBrycra 2021 r.

Pabouas mporpamMMa y4eOHON AMCLUIIIMHBI OVJ. 10 «Xumus»pazpaboTaHa Ha
ocHoBaHuu denepanbHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoit @enepannu» ot 29 nexadps
2012 r. N 273-®3 (B pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016);TpedoBanuit ®I'OC cpennero
obmero o6pazoBanus (mpukaz MunoOpHayku Poccum ot 17.05.2012 r. Ne 413, ¢ m3m. ot 31
nexabps 2015 r. N 1578), npumepHoit OCHOBHON 00pa3oBaTeIbHON MPOTpaMMBbl CPETHETO OOILEro
o0pa3zoBaHus, 0JJOOpPEHHON pemieHneM ¢eaepaIbHOT0 Y4eOHO-METOAMYECKOTO OOBEAMHEHUS TI0
obmeMy o6pazoBanuto (mpoTokoi oT 28 utoHs 2016 1. Ne 2/16-3), pekoMeHIaIM IO OpraHU3aAINH
MOJTyYEeHHUsI CpeHero oOImero oOpa3oBaHUs B MpeAesiaX OCBOCHHUS 00pa30BaTENBHBIX MPOTPaMM
CIIO mna ©0a3ze OCHOBHOroooOmero ooOpa3oBaHus C YyderoM TpeOoBaHUIl (QenepanbHbIX
roCy/lapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAApTOB U mosiyyaemMoi mnpodeccun CIIO (mmucbmo
JernapTaMeHTa TOCyJapCTBEHHOW MOJUTHKUM B cdepe MOAroToBKM pabounx kagpo u IO
Muno6praykun Poccum ot 17.03.2015 Ne 06-259 ¢ yrouHeHHSIMH, OJOOPCHHBIMH HAyIHO-
MeTOIUYeCKUM coBeToM lleHTpa mpodeccnoHanbHOro 00pa30BaHUS W CHUCTEM KBATH(PHUKAIIUHA
OI'AY  «®UPO» mporokon Ne 3 or 25 wmas 2017 71.), TUpUMEpPHOM NPOrPaMMBbI
o0meoOpa3oBaTeIbHOM ~ y4eOHOW  JUCHUIUIMHBI — «XUMHs» Uil TpOo(ecCHOHATBHBIX
o0pa3oBaTeNbHBIX opranu3anuid, pekomeHaoBanHoit OI'AY «OUPO» npotokosn Ne 3 ot 21 wuronst
2015 1., peructpanmonubii Homep 383 ot 23 wurons 2015 r. ®I'AY «DUPOy», ¢ yuérom
tpedoBanuii: ®PI'OC CIIO no npodeccuu 23.01.09 Mammuuct gokomoTuBa (npukaz MOH P® ot
2 aprycta 2013r. Ne703, 3apeructp.Muntoctuiu P® 20 asrycra 2013r., peructp.Ne 29697, B pen.
npukazaMunoOpraayku Poccun ot 09.04.2015 N 389).

Opranuzanus-pa3padoTuukK: l'ocynapctBennoe OIOIKETHOE npodeccuoHanbHOe
oOpa3oBatenbHOE yupekaeHue KpacHonapckoro kpas «KpomOTKHHCKUN TEXHUKYM TEXHOJIOTHIA
1 KEJIE3HOJOPOKHOTO TPAHCTIOPTa»

Astopsl: Tperbsixosa O.0. , Mockanesa N.I'. ,
Esceenko T./I. , npenoaaBarenu ['BIIOY «KTTuXT»

PeneunseHTsr: xXMmeneuko Omnpra 'puropreBHa
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HOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma 1mo XuMHUH COCTaBJIeHAa Ha OCHOBE (peepaIbHOr0 KOMIIOHCHTA
roCyJapCTBEHHOI'0 CTaHAapTa CpeaHero (IOJIHOro) ol1iero oopa3oBaHus, Ha
OCHOBE IIPUMEPHOM IporpaMMbl 00111€00pa30BaTeILHON yueOHON JUCHUTUTAHBI
«Xumus» 1715 TpoecCHOHATBLHBIX 00pa30BaTEIBHBIX OPTraHU3aIuH,
peanu3yronx o0pa3zoBaTebHYIO MPOTpaMMy CpeIHero(IoJHOT0) 00IIeTo
oOpa3oBaHus, TMpeaHA3HAYCHA JIJIS U3YYCHUS XUMHH B IEIIAX Peali3ariiu
00pazoBaTeIbHOM IPOrpaMMBbI CPEAHETO O0IIEro 00pa3oBaHus TMPHU MOATOTOBKE
KBAJTM(DUITMPOBAHHBIX Pa0OUYNX, CIY)KAIIKUX U CICIUAIMCTOB CPETHETO 3BCHA.

CopeprkaHue porpaMMbl « XUMUS» HaIPaBJICHO HA JOCTHKEHUE CIICIYIONIUX IIeIICH :

dopmupoBaHUe Y 00yJarONTUXCSI YMEHHSI OIIEHUBATh 3HAYMMOCTh XUMHUYECKOTO
3HAYCHWUSI IS KaXKJIOTO YeJIOBEKa;

* hopmupoBaHHe y 00yUYaAIONINXCS [IETOCTHOTO MPEICTABICHHUS O MUPE U POJIA XUMHUH B
CO3JIaHUW COBPEMEHHOW €CTECTBEHHO-HAyYHOU KAPTHHBI MUPA; YMEHHUS OOBSICHSTD
OO0BEKTHI U TIPOIIECCHI OKPYKAIOIIEH AeHCTBUTEILHOCTH: IPUPOTHOM, COIIMATEHOM,
KyJIbTYPHOU, TEXHHUECKOH CPEebl,- HCIIONIB3Ys ISl 3TOT0 XUMUYECKHUE 3HAHUS,

* pa3BuUTHE y 00yJarOIIUXCSl YMEHUH pa3nudarh (PaKThl U OIICHKH, CPABHUBATH
OILICHOYHBIC BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPHSIMH OIIEHOK M CBS3b KPUTEPHUEB C
OTIPEJICTICHHON CUCTEMOM IIEHHOCTEeH, (HOPMYIUPOBATh K 0OOCHOBHIBATH
COOCTBEHHYIO IMO3HUITHIO;

* mpuoOpeTeHne 00yJIarOIIMMUCS OTBITAa PA3HOOOPA3HOM JAESATEIBHOCTH, TIO3HAHUS U
CaMOTIO3HAHMS; KIIFOUEBBIX HABBIKOB, UMEIONUX YHUBEPCATHLHOE 3HAUCHHE JITIS
Pa3TUYHBIX BUOB IEATEILHOCTH (HaBBIKOB PEIICHUS MTPOOJIEM, IPUHSITHS
pEIICHH, TONCKA, aHaTu3a U 00paboTKN MHGOPMAIIMH, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB U3MEPEHH, COTPYAHIUIECTBA, 0€30MMaCHOTO 00paIeHUs ¢
BEII[ECTBAMU B ITOBCETHEBHOM KU3HN).

Peanuzanust 1eTyKTUBHOTO MOAX0/1a K U3YYCHHIO XUMHH CTIOCOOCTBYET Pa3BUTHIO

TaKHX JJOIT'MYCCKHNX onepauﬂﬁ MBIIIJICHU, KaK aHaJIn3 1 CHHTC3, 0606HIGHI/IG "



KOHKpETHU3allysl, CPAaBHEHHE U aHAJIOT U, CUCTEMAaTU3alMs U KIacCU(PUKALMS U
IpyTHE.

Crneunduka n3ydeHus: XUMHUH MPU OBIAJACHUH NPOPECCUIMHU TEXHUUECKOT0 MpOodus
OTpakeHa B KaXXJ0W TeMe CojepKaHusl yueOHON AUCIUIUIMHBI B PyOpHKe
«IIpodunbHbie U MPOPECCUOHATIBHO 3HAYUMBIEAIEMEHTBI COJIEPKAHUSY. DTOT
KOMITOHEHT IIPU UHJMBUIYaIbHONU CAMOCTOSITENIbHON paboTe 00ydaronmxcs
(nanucanue pedepaToB, NOJATOTOBKA COOOIIEHUH, 3allIUTa TPOEKTOB), B MPOLIecCe
y4eOHOM 1eITebHOCTH MO/ PYKOBOACTBOM IpenoaBatTes (BbITOTHEHUE
XUMHYECKOT0 KCIIEPUMEHTA — TAOOPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT,
pelIeHre MPAaKTUKO — OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U T. 11.).

B nporpamme TeopeTuyeckre CBeICHUS JOTOTHSIIOTCS I€MOHCTPAIUSIMH,
71a60paTOPHBIMU OIBITAMHU M MPAKTUYECKUMHU paboTamu.

[Ipu U3ydeHnn XUMUHU 3HAUUTEITHLHOE MECTO OTBOJIUTCS XUMUYECKOMY IKCIIEPUMEHTY.
OH OTKpbIBa€T BO3MOXKHOCTH (POPMHUPOBATH y 00YUAIOMIMXCS CIIeUATbHbIE
IpeIMETHbIE YMEHUS padoTaTh C BEIIECTBAMH, BBIITOJHATH MPOCTHIE XUMUYECKUE
OTIBITHI, YYUT O€30MACHOMY U SKOJOTUYECKHU IPAMOTHOMY OOPAIIEHHUIO C
BEIIECTBAMU, MaTEpHUAJIaMHU U MTPOLIECCaMU B OBITY U Ha IPOU3BOJICTBE.

[Iporpamma conepKUT TeMaTuKy pedepaToB IJisi OPraHU3aIUU CAaMOCTOSATEIHLHOM
JEeSTENBHOCTH 00YJaIONIUXCsl, OBIAAEBAIOIINUX MPOPECCUIMH TEXHUYECKOTO
podus.

B nporecce u3yueHust XuMUUBaxHO (HOpMHUPOBATH HH()OPMALIMOHHYIO KOMIIETEHTHOCTh
oOydarommxcs. [ToaToMy mpu opraHu3anuu CaMOCTOSITEIbHON PabOThI
HE0OXO0IMMO aKIIEHTUPOBATh BHUMAaHUE O0yUYaIOIIUXCSl HA TTOUCK HH(GOPMAIINH B
cpencTBax mMacc-menua, laTepHere, B yueOHOM U CICIIMAIBHON JTUTEPATypE C
COOTBETCTBYIOLIUM O(DOPMIICHHUEM U MPEACTABICHUEM PE3YIIbTATOB.

[Iporpamma pazpabortana Ha ocHOBe TpeboBanuit ®I'OC cpemnero odIeTro
o0Opa3oBaHus, MPEABIBISIEMBIX K CTPYKTYPE, COACPIKAHUIO U PE3yJIbTaTaM
OCBOCHUS YU4EOHOM NUCIUIUIMHBD XUMUS, B COOTBETCTBUU C PEKOMEHIALUSIMU
10 OPTaHMU3aLUU TIOJYYEHHsI CPETHEr0 001Iero 0Opa3oBaHus B Ipeiesax OCBOCHUS

00pa3oBaTeIBLHOM MPOrPaAaMMOM cpeaHero mpodecCuoHaIbHOr0 00pa3oBaHUs Ha



0a3e OCHOBHOI'O CpeAHEro o0pa3oBaHus ¢ yueToM TpeboBaHui DenepaabHbIX
rOCy/IapCTBEHHBIX 00PAa30BaTENbHBIX CTAHAAPTOB U MOJYy4aeMbIX Mpodeccuii uiau
crienuanbHoCcTe! (MuchbMo JlemaprameHTa rocy1apcTBEHHOM MOJUTUKU B cepe
noAroToBku padounx kajapos u JIIO Muno6pnayku Poccuu ot 17. 03. 2015 r. Ne
06-259).

N3yuyenue oOuieoOpazoBaTeabHON Y4eOHON TUCHUIUIMHBI « XUMUSD) 3aBEpUIACTCS

NOJ/IBEJICHHEeM UTOTOB B (popMe nuddhepeHIMpOBaHHOTO 3aUeTa.



OBIIIAS XAPAKTEPUCTUKA YYEBHOM JEATEJBbHOCTH

Xumus - HayKa O BEIeCTBaX, X COCTABE U CTPOCHHUH, CBOMCTBAX U MPEBPAICHUSIX,
3HAYCHUU XUMUYECKUX BEIIECTB, MATEPUATIOB U MPOIIECCOB B MPAKTUYECKOU
NeATeNIbHOCTH YeJI0BEKa.

Conepxanue 0011e00pa30BaTeIbHON YUeOHON AUCIUIIIUHBI «XUMUS» HAMPABJICHO HA
YCBOEHHE 00YUYaIOIIMMUCS OCHOBHBIX MTOHSATUM, 3aKOHOB U TEOPUN XUMUU,
OBJIQJICHUE YMEHUSAMH HAOIIOaTh XUMUUYECKHUE SIBJICHUSI, IPOBOJUTH XUMHUUECKUN
AKCTIIEPUMEHT, TPOU3BOIUTH PACUEThl HA OCHOBE XUMHUYECKUX (POPMYJT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM.

B nporecce n3ydeHuss XumMuu y o0y4aromuxcs pa3BUBaOTCs T03HABATEIHHBIC
WHTEPECHI U MHTEJUICKTYyaIbHbIE CIOCOOHOCTHU, MMOTPEOHOCTH B CAMOCTOSI TETLHOM
puoOpEeTeHUH 3HAHUM M0 XUMHUH B COOTBETCTBHH C BO3ZHUKAIOIINMU
KU3HEHHBIMU TIPOOJIeMaMu, BOCITUTHIBACTCSI OEPEKHOE OTHOIIIEHNE K TIPUPOJIE,
NOHUMaHHE 3J0POBOT0 00pa3a KU3HU, HEOOXOAUMOCTHU MPEAYIPEKICHUS
SBJICHUI, HAHOCSIIINX BpeJ] 3I0POBbIO U OKpy:katomieil cpene. OHU 0CBauBaIoOT
IPUEMBI TPAaMOTHOCTH, 0€30MIaCHOTO UCIOJIb30BAHUS XUMHUECKUX BEIIECTB U
MaTEpHUAJIOB, IPUMEHIEMBIX B OBITY, CEJIbCKOM XO3iCTBE U HA POU3BOJICTBE.

Peanuzanus neqyKTUBHOTO MOAX0/Aa K U3YUEHUIO XUMHUH CTIOCOOCTBYET Pa3BUTHUIO
TaKUX JIOTHYECKUX OTepaliii MbIIUICHHS, KaK aHaJIu3 U CUHTE3, 00001IeHne U
KOHKPETHU3AIIMsI, CPABHEHHE U aHAJIOTHUSI, CUCTEMATU3AIMS M KIACCU(PUKALIUS U JIP.

Crneunduka n3ydeHus Ipyu OBIAJCHUU PODeCcCHsIMU TEXHUIECKOTO MPOQIIS
OTpakeHa B KaxKJ10i1 Teme paznena «CoaepxaHue y4eOHOM TUCIUIUINHBD) B
pyopuke «IIpodunbpabie 1 TpodeccnoHanbHO 3HAYNMBIC PJIEMEHTHI COICPIKAHMS.
DTOT KOMIIOHEHT pean3yeTcs MPY WHAUBUIYAIBHOW CaMOCTOATEIhHOM paboTe
oOydarommxcs (HamucaHuu pedepaTos, MOATOTOBKE COOOIICHHI), B MpoOIIecCe
y4e0HOM JEeSATEIBHOCTH TIOJT PYKOBOJICTBOM IPETO1aBaTesl (BBIMOTHEHUN
XAMHYECKOTO SKCIIEPUMEHTA - TAOOPATOPHBIX OMBITOB U MPAKTUUYECKHUX PaOOT,
PEIICHUH MPAKTHKO-OPUECHTUPOBAHHBIX PACUETHBIX 3a]1a4).

B npouecce u3yueHus XMMUKU TEOPETUYECKUE CBEJICHUS JOTOTHSIIOTCS

ACMOHCTpAaHUAMMU, Ha60paTOpHBIMI/I OIIbITaMH U IIPAKTUYICCKHUMU 3aHATHUAMM.



3HaYUTETFHOE MECTO OTBOJUTCS XUMUYECKOMY IKCIIEpUMEHTYy. OH OTKpBHIBAeT
BO3MOKHOCTH (POPMHUPOBATH y 00yHAIOIMIUXCS CIeMaIbHbIC IPEIMETHBIC YMEHUS:
paboTaTh ¢ BEIIECTBAMH, BBIMIOIHITH MPOCTHIE XUMUYECKHE ONBITHI, YUUTh
0e30macHOMY M 9KOJIOTMYECKH IPaMOTHOMY OOpAIEHHUIO C BEIIECTBAMH,
MaTepuaiaMH U MPOIECCaMy B OBITY M Ha TPOU3BOICTBE.

B mporiecce u3yueHust XuMuU BaXXHO (OPMUPOBATH WHPOPMAITMOHHYIO
KOMIIETEHTHOCTh 00yJaromuxcs. [loaToMy mpu opranu3anuy caMoCTOsI TEIbHOM
paboThl HEOOXOAMMO aKIIEHTUPOBATh BHUMaHUE 00yJaIONINXCsl Ha TIOUCKE
MHpOPMAINH B CPEACTBAX MaccMeIna, MHTEpHeTe, yYeOHOH U CrielnanbHON
JUTEpaType C COOTBETCTBYIOIINUM O(hOpMIICHHEM U MPEICTaBICHUEM PEe3yIbTaTOB.

Nzyuenue oOieoOpazoBaTeabHON Y4eOHON TUCHUTUTHHBI « XUMUS» 3aBEpIIacTCs

NOJIBEZICHNEM UTOrOB B (popMe nuddhepeHIIMpOBaHHOTO 3a4eTa.
MECTO YYEBHOHM JUCIHUIIJINHGBI B YYEFHOM ILIAHE.

O6meobpa3oBaTenbHas yueOHast TUCHUIUIMHA «XHUMUS» OTHOCUTCS K MPEIMETHOM

obnactu «EcTecTBeHHbIE HAYKU» U K 00111€00pa30BaTeIbHOMYYUYEOHOMY ITUKITY

OCHOBHO# TIpodeccroHaIbHON 00pa30BaTEILHON MIPOrpaMMBbl  CPEIHETO

npodeccuonanbHoro odmiero oopazosanus [ITIKPC ¢ yu€rom tpedosanuit ®I'OC

CIIO u nmpoduiis npodeccuoHaIbHOTO 00pa30BaHMs.



PE3VYJIbTATBI OCBOEHUA YUEBHOM JUCIUILINHBI

OcBoeHuMe coJiepKaHUAYUeOHON AUCIUTIIMHBI «XUMHUS», 00ECIIEUNBACT JTOCTUKEHUE

00y4aroUIMMUCS CAEAYIOLUIUX PE3YIbTATOB:

JJUYHOCTHbBIX:

1)

2)

3)

4)

5)

6)

7)

8)

9)

YYBCTBO TOPJOCTH U YBAYKEHUS K HCTOPHH M TIOCTH)KCHHSIM OTCUECTBEHHOMN
XUMHYECKOW HAYKH;

YMCHHE MPOSBIIATh YBAKEHUE K JIIOISIM TPYJ1a, OCO3HAIOIIUI IICHHOCTh
coOctBeHHOTO Tpyaa. CTpemsmiuiics Kk GOpMUPOBAHHIO B CETEBOM Cpelie
JUYHOCTHO ¥ MPO(ECCUOHATBHOTO0 KOHCTPYKTUBHOTO «ITU(POBOTO CIICIA;
OCO3HAHHME MPUOPUTETHOHN IICHHOCTH JIMYHOCTH YEIOBEKA; yBaXKAIOUUH
COOCTBEHHYIO M YY)KYI0 YHUKAJIBHOCTD B PA3IMYHBIX CUTYAIUIX, BO BCeX opMax
U BUJaX JICATEIHbHOCTH;

XHUMHYECKH TPAMOTHOE ITOBEJICHUE B ITPO(PECCUOHAIBHOMN ACATSIBHOCTH U B OBITY
IpH 00pAIEHNN ¢ XUMHUYSCKUMHU BEIICCTBAMHU, MaTepUaIaMH | IPOICCCaMU;
coOJTI0/IeHre U TIpolaraHja MmpaBmiia 3I0POBOTO U O€30IacHOT0O o0pa3a KU3HH,
criopTa; MpeaynpekIeHne JU00 MPEOI0JICHIUE 3aBUCUMOCTH OT aJIKOT0JIs, TabakKa,
IICUXOAKTHBHBIX BEIIECTB, a3apTHBIX UT'P U T.J.,COXPAHCHHUE IICUXOJIOTHYCCKOM
YCTOWYMBOCTH B CUTYaTHBHO CJIOKHBIX MJIM CTPEMHUTEIBHO MEHSIOIIUXCS
CUTYaIHsX;

3200Ta 0 3aIHUTE OKPYXKAIOIIECH Cpeibl, COOCTBEHHOM U UYy>KOH O€301MacHOCTH, B
TOM uucie UG pPOoBOii;

TOTOBHOCTH K MPOJIOKECHUIO 00pa30BaHUS U IMOBBIIIIEHNS KBATM(PUKAIIIN B
n30paHHOM PO ECCHOHAIBHON AESTEIBHOCTU U 0OBEKTHBHOE OCO3HAHUE POJTU
XUMUYECKUX KOMITCTCHIINH B 3TOM;

TOTOBHOCTH K MPOGECCHOHAIBHOW KOHKYPEHIIMA i KOHCTPYKTHBHOM pEaKIuy Ha
KPUTHUKY;

YMEHHUE UCTIONB30BaTh TOCTHKCHUS COBPEMEHHOW XUMUYECKON HAYKH U
XUMHUYECKUX TEXHOJIOTHH JIJIS IOBBIIICHUS COOCTBEHHOTO MHTEIICKTYaIbHOTO

pa3BUTHUA B BEIOpaHHOU NMPOGECCUOHATIBHOM eI TENbHOCTH;



10) skxoHOMHYECKAs] aKTUBHOCTD, MPEANPUUMUYNBOCTH, TOTOBHOCTh K CAMO3aHATOCTH;

11) TrOTOBHOCTH K CAMOCTOSATEIBHON MPOPECCUOHATBHON NEATEIbHOCTH B
COBPEMEHHOM OOIIECTBE, MPOSBICHUE BHICOKOMPO(PECCHOHATBLHON TPY10BOM
AKTUBHOCTH;

12) TOTOBHOCTH K OOIIEHUIO U B3aUMOJICUCTBUIO C JIFOJBMHU CAMOT0O PA3HOIO CTaTyca U
B MHOT0OOpa3HBIX 00CTOSITEILCTBAX, TOHUMAHHE CYIITHOCTH HPABCTBEHHBIX
KA4eCTB U YepT XapaKTepa OKPYKAIOIIUX JIOAEH U, CIIeI0BaTEIbHO, YMEHUE
HaXOJUTh UHAUBUAYAIbHBIN MOAXO0 K KaXJOMY YEJIOBEKY.

MeTanpeaMeTHbIX:

1) ucnonb30BaHUE PA3TMUYHBIX BUJIOB [TO3HABATEIBLHON JIESITEIbHOCTH M1 OCHOBHBIX
MHTEJUICKTYaIbHBIX Olepaluil (MOCTaHOBKHU 3a7a4H, (POPMYTUPOBAHUS TUIIOTE3,
aHaJu3a M CUHTE3a, CpaBHEHUs, 0000IIECHHS, CUCTEMATHU3aIliH, BBISBIICHHS
MPUYMHHO-CIIC/ICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, (hOPMYJIUPOBAHHKS BHIBOJIOB)
IUISIpENIEHUS TIOCTABIIEHHOW 3a]a4M, IPUMEHEHNE OCHOBHBIX METOJ0B MO3HAHHUS
(HaOmroieHus, HAYYHOTO AKCIIEPUMEHTA) JIs U3YUEHUS Pa3IMYHbIX CTOPOH
XUMHYECKUX 00BEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTD
CTAJIKUBATHCS B MPOQPECCUOHATIBHOM cdepe;

2) UCTIOJIb30BAaHUE PA3NMYHBIX UCTOYHUKOB ISl TIOJTYYEHUSI XUMUYECKON HH(pOpMaIInu,
YMEHUE OLIEHUBATh €€ JJOCTOBEPHOCTH JI IOCTUKEHHUS XOPOIIUX PE3YIbTATOB B
npodeccronanbHOM chepe;

NnpeAMEeTHBIX:

1) chopMHUpPOBAaHHOCTH MPECTABICHUI O MECTE XMMHUHU B COBPEMEHHON HAy9IHOU
KapTUHE MUPA;

2) TOHHMMaHWE POJIU XUMUU B (DOPMUPOBAHHH KPYTro3opa U (yHKIIHMOHATHHOM
rPaMOTHOCTH Y€JIOBEKA ISl PEIIEHUS IPAKTUUYECKHUX 3a/1a4;

3) BIIaJICHHWE OCHOBOMOJIATAIOIIMMY XUMUYECKUMH NOHATHUSIMHU, TEOPUSIMHU, 3aKOHAMHU
Y 3aKOHOMEPHOCTSIMU;

4)  yBEpPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;



5) BnageHne OCHOBHBIMU METOJaMHU HAYYHOTO TTO3HAHMSI, UCTIOJIb3YEMBIMU B XUMHUH:
HaOII0IEHNEM, OTUCAHUEM, U3MEPEHHEM, SKCIIEPHUMEHTOM;

6) ymeHnue oopadaTbiBaTh, OOBACHATH PE3YIbTATH IPOBEICHHBIX ONBITOB U J€1aTh
BBIBO/IHI,

7) TOTOBHOCTH M CIIOCOOHOCTH IPUMEHSATH METO/IbI TIO3HAHUS TIPH PEIICHUU
MPaKTHYECKUX 33/1a4;

8) chopMHUPOBAHHOCTh YMEHHUS 1aBaTh KOJIMUYECTBEHHbIE OLICHKU U MPOU3BOJIUTH
pacyeTbl N0 XUMUYECKUM (POpMYJiaM U YpaBHEHUSIM;

9) BnazeHne NpaBUjiaMyd TEXHUKUA O€30MaCHOCTH MPU UCIIOJIB30BAHUN XUMUYECKUX
BELIECTB.

JIUYHOCHMHbBIE PE3YbMaAmbl:
- YMEHHUE MPOSBISATh M JIEMOHCTPUPOBATH YBAXKCHHUE K JIIOJSAM TpPyJa, OCO3HABATh
[IEHHOCTh COOCTBEHHOTO TpyZda, CTpeMjeHHe K (OPMUPOBAHHUIO B CETEBOM cpene
JUYHOCTHO U MPOECCHOHAITBHOTO0 KOHCTPYKTUBHOTO «IIU(GPOBOTO CIIEaY;

- YMEHHE OCO3HAIOLIUN MPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBaKAIOIIUMA
COOCTBEHHYIO U UYXYI0 YHUKAJIBHOCTb B Pa3IUYHBIX CUTYaIUsX, BO BceX popMax u
BUJIaX JESATEIbHOCTH;

- coOroJieHne W TpolaraHja IpaBuia 370poBoro u Oe3omacHoro obOpasa >KH3HH,
CIopTa; MpeaynpexacHue Ju00 MpeoAoJeHHuEe 3aBUCUMOCTH OT ajKorois, tabaka,
IICUXOAKTUBHBIX BEILECTB, a3apTHBIX UTP U T.A., COXPAHEHHE IMCUXOJOTHYECKYIO
YCTOMYHUBOCTh B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIINXCS CUTYAIUX;
- yMeHHEe 3a00THUTCS O 3alluTe OKpYXKAIoMmeh cpeabl, COOCTBEHHONW W YYyKOU
0€3011acHOCTH, B TOM YHCJIe ITU(POBOI;

- YMEHHE YHIPaBIATh COOCTBEHHBIM MPO(ECCHOHATBLHBIM pa3BUTHEM, pe(IEKCUBHO
OIICHUBAaTh COOCTBEHHBIM JKM3HCHHBIA OMBIT, KPUTEPUU JIMYHOW YCIEIIHOCTH,
MPU3HABATH IECHHOCTh HEMPEPHIBHOTO 00pa30BaHNUS;

- TOTOBHOCTb K 9KOHOMUYECKOW aKTUBHOCTH, MPEANPUUMYUBOCTH, CAMO3aHITOCTH;

- TOTOBHOCTB K CAMOCTOSITEIbHOM MPOPECCUOHAIBHON JESTETHPHOCTA B COBPEMEHHOM
00IIeCTBE, MPOSBIATH BHICOKOTIPO()ECCHOHATBEHYIO TPYAOBYIO aKTUBHOCTB;

- TOTOBHOCTb K OOIIEHUIO U B3aUMOJEHUCTBUIO C JIIOJIbMU CAMOI'0 Pa3HOrO CTaTyca U B
MHOT000pa3HbIX 00CTOSITENILCTBAX, IOHUMAHUIO CYIIIHOCTH HPABCTBEHHBIX KAYECTB U
YepT XapakTepa OKPYXaKIIMX IO U, CIEe0BAaTeIbHO, YMEHUIO HaXOJIUTh
WHJIMBUAYaJbHBIN MOAX0]] K KaXJOMY YEJIOBEKY.



COJEPKAHUE YYEBHOM JUCIHUILINHBI

Beenenue (2 yaca)

HaydHbIe METO/TbI TO3HAHMS BEIIECTB U XMMHUYECKHX SIBJICHUH. PoJIb SKCIIepuMeHTa U
TEOPUHU B XMMHUH.3HaUECHNUE XUMHH TPpU ocBoeHHUH npodeccuii CITO
TEXHUYECKOT0 MpOoduIs.

BHeayauTopHasi _caMocTOsiTeJIbHAas padoTa.

1. TloaroroBka pedepara «bUOTEXHOJOTHUS U T€HHAS] HHXEHEPUS — TEXHOJOTUH
XXI Bekay.

Paznen [.O0mas u Heopranuveckasi xuMus.(70 gacon)

Tema 1.1. OcHOBHbBIE IOHATHUS U 3AKOHbI XUMHUH. (5 4acoOB)

Ocnoenvie nonamusa xumuu. Bemectso. AtoM. Mosnekyna. XuMHUYECKUN 3J1EMEHT.
Amnorponus. [IpocTeie U ciioKHBIE BellecTBa. KauecTBEHHBIN M KOJTMYECTBEHHBIN
COCTaB BeIIeCTB. XUMUYECKUE 3HAKU U PopMyIibl. OTHOCUTEIbHBIE ATOMHAS U
MoJieKyJsipHas Macchl. KosinuecTBo BeliecTna.

Ocnoenvie 3axkonvt xumuu. CrexuoMeTpusi. OCHOBHbBIE 3aKOHBI XUMUU U CIEACTBUS U3
HUX. 3aKOH COXPAHEHHUsI MaCChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOUM CTPYKTYpPBI. 3aKOH ABOTraJpo U CIEACTBHS U3 HETO.

PacueTrHble 3a1aun Ha HAXOXKJEHUE OTHOCUTEIBLHON MOJIEKYJISIPHOM Macchl,
OMpeIeJICHHE MAaCCOBOM JOJIM XUMHUUYECKUX AJIIEMEHTOB B CII0)KHOM BEILIECTBE.
Peuienvie 3a1ay Ha IPUMEHEHUE 3aKOHOB XUMUMU.

Jlemoncmpayuu:

- Moaenu aToMOB XMMUYECKHUX 3JIEMEHTOB.

- Konniekuust mpocThIX U CII0KHBIX BEIIECTB.

Ilpogunvnsie u npogheccuonanvno 3HavuMmble 31eMeHmMbl
cooepicanun. AnNIoTporHbIe MoANUKAIMK yriiepona (anmas, rpadur),
KHCJIOpoia (KUCIOPO/, 030H), oj10Ba (cepoe u Oemoe 0510B0). [TorsTHE O
XUMHYECKOW TEXHOJIOTHH, OMOTEXHOJIOTUU U HAHOTEXHOJIOT U H.

BueayvauropHas caMmocToaTeJIbHAdaA padora.

2. CocraBieHue KpoccBop/oB 1o teme: «BemiectBo. AToM. Mosekyiay.

3. TloaroroBka mokiana «XuUMHUS B )KU3HU COBPEMEHHOTO OOIIECTBAY.

4.

Tema 1.2 [lepuoanvecknii 3axkoH u Ilepuoguyeckas cucreMma XMuMHYECKHX
sjemeHTOB /.. MeHae/ieeBa u cTpoeHne aroMa.(8 4acon)

Iepuoouueckuit 3axon /[.H.Menoeneesa. Otkpoitue J[.M1.MenneneeBbm
[lepuoanueckoro 3akona. [leproguueckuit 3aKkoH B OpMYIUPOBKE
JI.1.MeHnneneena.



[lepuoanyeckas Tabyinila XUMUYECKUX DIIEMEHTOB — TIpauiyeckoe 0TOOpakeHHe
MEPUOIUYECKOTO 3aKOHA.

CrpykTypa nepruoandecKoil TabJIUIIbl: TEPUOIbl (Majbie ¥ OOJbIINE), TPYIIBI (TJaBHAS
1 Mo00YHas).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.U.Menoeneeea. AToM — clnoxHas
gactuna. Sapo (IpoTOHBI U HEUTPOHBI) U AIEKTPOHHAS 0000uKa. M30TOMHI.
CrpoeHue 3JeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJIbIX MEPUOIOB.
Oco0eHHOCTH CTPOCHHUS MIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIIINX
Mepuo0B (MepexoaHbIX deMeHTOB). [ToHaTHe 00 opOuTansx. s-, p- u d-opouTanu.
Copemennas popmynupoBka [leproguueckoro 3akoHa. 3HaueHUE
[lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMBI XUMHUYECKHUX JIEMEHTOB
JI.N.MeHnneneeBa i pa3BUTUSI HAYKU U TIOHUMAHUSI XUMUYECKOW KapTUHBI MUpa.

Jlemoncmpayuu:

- Paznuunbie hopmel [leproanueckoit CUCTEMbI XUMUUYECKUX DJIEMEHTOB
J.M.Menneneena.

- Jluramudeckue Tabauibl 11 MoAeupoBaHus [lepuoandeckoi CUuCTeMBl.

JladopaTopHslii onbIT Nel «MonenupoBanue noctpoeHus [lepuoanyueckoit TabIUIIbI
XUMHUYECKUX DJIEMEHTOBY.

KontpojbHasi padora Ne 1 «OcHOBHBIC 3aKOHBI U TTOHATHS XUMHUHU. CTpOEHHE aToOMay

IIpogpunvusie u npogheccuonanvHo sHauumvle nemenmsl cooepicanus. Paauo-

aKTUBHOCTb. Vcrionp30BaHuE PaAMOAKTUBHBIX U30TONOB B TEXHUYECKUX LETAX.
PeHTreHoBCKOE U3IIyYeHUE U €r0 UCIIOIb30BAHUE B TEXHUKE U MEULIUHE.
MopennpoBaHue Kak METO IPOrHO3UPOBAHUS CUTYyallMU HA MPOU3BOJICTBE.

BHeayauTopHasi caMOCTOsITEIbLHAS padoTa.

hd

[ToaroroBka noknana «Ku3zue u nearenpHocts .M. MenneneeBay.

6. CocraBieHue KpOCCBOPAOB MO TeME: « XUMHUYECKUE IJIEMEHTBI U 310POBbE
YEJI0BEKaY.

7. TloaroroBka pedepara «lcronb3oBaHUE PaMOAKTUBHBIX H30TOIOB B
TEXHUYECKHUX LIEISAX».

8. Tloaroromka pedeparta «Hcmonp3oBaHWE PEHTTEHOBCKOTO M3IYYCHUS B TEXHUKE U
MEIULIHEY.

9. Bemyck razersl: «llepuoanueckomy 3aK0Hy pa3pyLICHUS] HE TPO3UT, & TOJIBKO

HAJICTPOWKA U Pa3BUTHUE.

Tema 1.3. Ctpoenue Bemectna.(10 yacos)

Honnaa xumuueckaa céazv. KaTnonsl, ux o0pa3oBaHue U3 aTOMOB B pe3yJbTaTe
npoliecca OKUCIeHNsl. AHMOHBI, ©X 00pa30BaHKUE U3 aTOMOB B pe3yJIbTaTe
rnpouecca BOCCTaHOBJEHHs. IOHHAs CBSI3b KakK CBSI3b MEXIY KATHOHAMH U
AHMOHAMH 3a CYET JIEKTPOCTaTHUEeCKOro nputsbkeHus. Kitaccudukanys HOHOB: O
COCTaBYy, 3HaKy 3aps/ia, HAIMYUIO TuapaTHON 00010uku. MoHHbIE
KpHUCTaJUIMYeCKue pemerku. CBOMCTBA BENIECTB C HOHHBIM THUIIOM
KPHUCTAJUIMYECKON PEIIETKH.



Koeanenmnuaa xumuueckasn ceazb. Mexanusm o0Opa3oBaHUs KOBAJICHTHOM CBS3U
(OOMEHHBIN U TOHOPHO-AKLUENTOPHBIN ). DIEKTPOOTPULIATENIBHOCTh. KOBaneHTHbIE
MOJISIPHAS. U HETOJIApHAs CBsI3U. KpaTHOCTh KOBAJIEHTHOM CBSI3U. MONEKYISIpHBIE U
ATOMHBIEC KPUCTAITINYECKUE pelieTKH. CBOMCTBA BEIIECTB C MOJIEKYJISIPHBIMU U
ATOMHBIMHM KPUCTAJUIMYECKUMHU PEIIETKAMMU.

Memannuueckas céazv. MeTajuinueckasi KpUCTALIMUECKAS PELIETKA U METAJUIMYECKas
XUMHYECKAs CBsI3b. PU3MYECKUE CBOMCTBA METAJLIIOB.

Azpezammuvie cocmoanua gewyecme u 6000poOHasn c6a3v. TBEPHOE, KUIKOE U
razo00pa3Hoe cOCTOsIHUS BemiecTB. [lepexo BemecTBa U3 0JIHOrO arperaTHoOro
COCTOSIHMS B Jipyroe. BogopoaHas cBs3b.

Yucmote éeujecmea u cmecu. Ilonarue o cmecu BemecTs. [ OMOreHHbIE U
retreporeHHbie cMecu. CocTaB cMeceit: 00beMHasi U MaccoBasi J0JIU KOMITOHEHTORB
CMECH, MacCOBast 10J11 IPUMECEH.

Jlucnepcuuie cucmemot. llonstue o nucnepcHoit cucteme. ucnepcuas daza u
nucriepcuonHas cpena. Knaccudukanus nucnepcHsix cuctem. [lonsitue o
KOJUJIOMHBIX CUCTEMAX.

Jlemoncmpayuu:

- Mopenb KpUCTaNIMYECKON PEeIIETKH XJIOPU/Ia HATPUSL.

- Monienu KpUCTANTMYECKUX PEIIeTOK: «CYXOTo JbAa» (Wiu Hoja), anMasa, rpadura
(wMKBapiia).

- OOpas1bl pa3IMYHbIX JUCTIEPCHBIX CUCTEM: IMYJIbCUMN, CYCTIEH3UH, adpO30JIeil, resei
Y 30JIEH.

JladopaTopHblii onbIT Ne2«IIpurorosneHnue cycrneH3nn kKapooHaTa Kajabllus B BOE».

JlaGopaTtopHsblii onbIT Ne3 «IlonydeHue sMyJIbCUU MOTOPHOT'O Macliay.

JladopaTopHsblii onbIT Ne4 «O3HAKOMIIEHUE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.

Kountposbnast padora Ne 2 «Xumuueckas cBsi3b. CMecn».

BHeayauTopHasi cCaMOCTOsITEIbLHAS padoTa.

10. TloaroroBka cooOmieHus «Pojb HOHHBIX COCTMHEHUHN B HEKUBOUM MPHUPOE U
YKU3HU YEJTOBEKA.

11. TloaroroBka coobmienus «O061acTu TEXHUYECKOTO MPUMEHEeHHS rpaduTa U
amMaszay.

12. TloaroroBka pedepata «IlapuukoBslii 3hdekxT B atmochepe 3eMiu u ero
BO3MOKHBIE MOCJIEICTBUSY.

13. TloaroroBka pedepara «3anmra 030HOBOT'O CJI0SI OT XMMHUYECKOTO 3arpsi3HEHUS».

14. TloaroroBka coobmieHus «I pyOoaucrepcHbIe CHCTEMbI, HX KIIaCCH(PUKAIUSI 1
HCTIOJIb30BaHUE B MPOPECCUOHATBLHON JIEITETLHOCTH

Tema 1.4. Boga. PacTBopbl. JjieKTpoiuTHYecKas Aucconuanus.(8 yacon)

Booa. Pacmeopwvi. Pacmeopenue. Bosia kak pacTBOpUTEIb. PACTBOPUMOCTH BEILIECTB.
Hacebliennblie, HeHACHIIEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTD
PacTBOPUMOCTH T'a30B, KUJIKOCTEH U TBEPABIX BEIIECTB OT PA3IMYHBIX (DAKTOPOB.

MaccoBasi 70Jis1 paCTBOPEHHOI'O BEIIECTBA.



Inekmpoaumuueckan Ouccoyuayua. INEKTPOIUTHI U HEDIEKTPOJIUTHI.
DNeKTpoJUTHYECKAs TUCCOIHAIIMS.

MexaHu3Mbl 3JIEKTPOIUTUYECKON JUCCOLMALINY JIJIs1 BELECTB C PA3IMYHBIMU TUIIAMU
XUMHYECKOU CBsI3U. ['MapaTupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb
ANEKTPONUTHYECKON uccoranuu. CuabHbIE U clladble 3JeKTPoauThl. OCHOBHBIE
MOJIOKEHUS TEOPUU AIIEKTPOIUTHUECKON nucconuanuu. KucioTsl, oOCHOBaHUS U
COJIM KaK JIEKTPOJIUTHI.

Jlemoncmpayuu:

- PactBoprMOCTB BElIECTB B BOJIE.

- PactBOpeHue B BOJ€ CEpHOU KUCIIOTHI U COJIEH AMMOHHSL.

- IIpuroroBnenue KecTKOM BOJIbI M YCTpAaHEHUE €€ )KECTKOCTH.

IIpakTnueckoe 3ansaTueNel «IIpurorosnenue pacteopa 3aJaHHOW KOHIIEHTPALIUU».

Kountposabnast padora Ne 3 no teme: «Bona. PacTBopsl. DiiekTponutnyeckas
JUCCOLIMALIMSI.

IIpogunvuvie u npogeccuonanvho 3nauumvle 21emenmol cooepiicanus. PacTBopenue
KaK (pU3MKO-XUMUYECKUH rpoiiecc. TernoBbie 3 PEeKTh MPU PACTBOPEHUHU.
Kpucramnorunpatsl. Pemienne 3a1au Ha MacCOBYIO 100 PACTBOPEHHOTO
BeniecTBa. [I[puMeHeHne Boibl B TEXHUUYECKUX HENsX. KeCcTKOCTb BOJBI U CIIOCOObI
ee yctpaHeHusi. MuHepanbHbIE BOJIBI.

BHeayauTopHasi caMOCTOsITEIbLHAS padoTa.

15. TloaroroBka pedeparta «YcTpaHEeHHE KECTKOCTH BOJIbI HA IPOMBIIILIIEHHBIX
OPEATPUATUIX.

16. TloaroroBka coobuienus «Boaa kak peareHT u cpeia st XUMHYECKOTro
polecca.

17. TloaroroBka pedepata «BKiaa 0Te4eCTBEHHBIX YUEHBIX B pa3BUTHE TCOPUU
ANEKTPOIUTHUYECKON JUCCOLUALINI).

18. TIloaroroBka coobuienus «Mcmnonp30BaHne MUHEPATBHBIX KHUCJIOT Ha
OPENNPUATUAX PATUIHOTO TPOYUIISY.

Tema 1.5. Knaccugukanusi HeOpraHu4ecKux coelMHeHN U ux cBoiicrpa.(13
4acoB)

Kucnomot u ux ceoiicmea. Kucinorsl Kak 37€KTPOIUTHI, UX KJIaCCUPUKAIIHS TIO
Pa3IMYHBIM MPU3HAKaM. XUMHUUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUH
AIEKTPOJIUTHYECKON TUCCOLUALNY.

Oco0eHHOCTH B3aUMOJEHCTBHS KOHLIEHTPUPOBAHHON CEPHOU U a30THOM KUCTIOT C
MetauiaMu. OCHOBHBIE CTIOCOOBI TTOTYYSHUST KHUCITOTHI.

Ocnosanus u ux ceoiicmea. OCHOBaHUS KaK IJICKTPOIHTHI, UX KIACCH(PUKAIINS 110
pa3IUYHBIM MPU3HAKaAM. XUMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUU
ANEKTPOJIUTHYECKON qucconuanuu. PaznoxkeHnne HepacTBOPUMBIX B BOJIE
ocHoBaHUN. OCHOBHBIE CLIOCOOBI OJIYYEHUSI OCHOBAHUIA.



Conu u ux ceoiicmea. Conu xKak 31eKTpoanuTbl. COIM CPEAHUE, KUCIIBIE U OCHOBHBIE.
XUMHUYECKHE CBOWCTBA COJIEU B CBETE TEOPUU DIEKTPOIUTUYECKON TUCCOLUALIAM.
Cnoco0sbI mosry4eHust Coyei.

I'mpponus conen.

Okcuont u ux ceoticmea. Coneodpasyrone U Hecoleoopa3yroIue OKCHUIB.
OcHoBHbIE, aMPOTEPHBIC U KUCIOTHBIE OKCUBI. 3ABUCUMOCTh XapaKTepa OKCHUaa
OT CTENEHU OKUCJIEHUsI 00pa3yIoIIEero ero MeTaia. XuMUYeCKue CBONCTBA
okcuaoB. IlonyyeHne okCumoB.

Jlemoncmpayuu:

- B3auMoiercTBre a30THOM U KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOT C METAJIJIAMMU.

- T'openue docdopa u pacTBoOpeHHe NMPOAYKTa FTOPEHUS B BOJIE.

JlaGoparopHsblii onbIT NeS «VcnibiTaHue pacTBOPOB KUCIOT UHIAUKATOPAMM.

JlaGopaTopHsblii onbIT Ne6 «B3anmoaelicTBUE KUCTOT C METAJNIAMU U OKCUJAMH
METaJIIOB».

JladopaTopHsblii onbIT Ne7«B3auMoaeicTBUE KUCIOT C OCHOBAHUSMU U COISIMU».

JlaGopaTopHblii onbIT Ne8 «lcnibiTaHKE pacTBOPOB HIETOUYEH HHIUKATOPAMU.

JladopaTopHsblii onbIT Ne9 «B3aumoneiicTBue conel ¢ METAIIIaMUA U IPYTUMHU
COJISIMU».

JlaGopaTtopusblii onbIT Nel0 «'uaponu3 coneit pa3IMuHOro TUIIa.

Kontpoabhas pa6ora Ne 4 no teme: «Kinaccudukaiuys HeopraHn4ecKux COeIMHEHUN
U UX CBOWCTBa».

BHeayauTopHasi caMoCTOsITeIbHASI padoTAa.

19. TloaroroBka pedepata «CepHas KUCTOTa — «XJIe0» XUMUYECKOM
IPOMBIIIIICHHOCTH.

20. IloaroroBka cooOmIeHUs «IKOIOTHUECKUE MTPOOIEMBI, CBI3aHHBIC C KUCIOTHBIMH
TOKASIMU.

21. TloaroroBka pedepara«lloBapeHHas COJIb KAK XUMHYECKOE CHIPHEY.

22. TloaroroBka pedepara«MHOTOMUKUN KapOOHAT KAJIBIUS: B IPUPOJE, B
MIPOMBIIIJIEHHOCTH, B OBITY».

23. TloaroroBka pedepara «OKCHIBI U COJIM KAK CTPOUTEIBLHBIC MATEPUATIBIY.

24. TloaroroBka cooOiieHus «lVcTopus rumcay.

Ilpoghunvrvie u npogeccuonanvro 3Havumvle saemenmol cooepiicanus. I1IpaBuia
pazbaBiieHUs1 CEpHOM KUCIOTHI. Mcnoib30BaHUE CEPHOI KUCIIOTHI B
MPOMBINIJIEHHOCTU. EfKKe 1m1eno4yu, uX UCoIb30BaHUE B IPOMBIIIEHHOCTH.
l"amenast v HeraieHas U3BECTb, X IPUMEHEHHUE B CTPOUTENBLCTBE. ['UIic u
anedacTp, TMIICOBAHUE.

Tema 1.6 Xumuueckne peakunu.(14 yacon)
Knaccugpuxkayua xumuueckux peakyuii. Peaxuuy coefuHeHUsI, Pa3ioKEHHUS,

3amenieHus, ooMena. Katanutuueckue peakiuu. OOpaTuMble U HEOOpaTUMBbIE
peakiuu. ['OMOreHHbIE U TeTEepPOreHHbIE Peaklui. JK30TEPMUUECKUE U



SHAOTEPMUYECKUE peakuuu. TermnoBoi 3 (HEeKT XUMHUECKUX PEaKLIUM.
TepMoxumuyeckue ypaBHEHHUS.

Okucnumenvhno-eoccmanogumenvuvle peakyuu. CreneHb okuciaeHus. OKUCIATEND U
BOCCTaHOBIJIEHHE. BoccTaHOBUTEND U OKUCIIEHUE. METO| 3JIEKTPOHHOTO OanaHca
JUTSL COCTaBJICHUS! YPABHEHHUM OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA.

Ckopocmo xumuueckux peaxyuii. [IoHATHE O CKOPOCTU XUMUYECKUX PEAKIUN.
3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKLIMIA OT pa3IMYHbIX (DAKTOPOB: MPUPOIBI
pearupyronmx BemecTB, X KOHIEHTPALMH, TEMIIEPATypbl, TOBEPXHOCTU
CONPUKOCHOBEHUS U UCIIOJIb30BaHUS KaTalIU3aTOPOB.

Oopamumocmev xumuueckux peaxyuii. O0GpaTUMbIE U HEOOPATUMBIC PEAKIIUU.
XMMHUYECKOE PABHOBECUE U CIIOCOOBI €r0 CMEIEHUS.

Jlemoncmpayuu:

- IIpumepsl HEOOPATUMBIX peaKIMil, UAYIINX ¢ 00pa30BaHUEM OCaJKa, Ta3a UM BOJIbI.

- 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMU OT MPUCYTCTBUS KaTaau3aTopa Ha
npUMepe pa3ioKeHUs NMEePOKCUIa BOJOPO/Ia C MTOMOIIBIO THOKCH/A MapTaHiia U
KaTtasasbl.

JlaGopaTtopHsblii onbIT Ne 11 «Peakuus 3amMelieHus MEAU KEJIE€30M B pacTBOPE
MEJHOTO KYIIOopoca.

JladopaTopHsblii onbIT Nel2 «Peakuuu, uayume ¢ 00pa3oBaHUEM OCaJIKa, Tra3a Wn
BOJIBD».

JlaGopaTopHblii onbIT Ne 13 «3aBUCUMOCTh CKOPOCTH B3aUMOAEHCTBHUS COJISTHOM
KHUCJIOTBI C METAJNIAMH OT UX MIPUPOJIBI».

KonTpoabHasi pabora Ne 5 no teme « XMMUUYECKUE PEAKIINI.

BHeayauTopHasi caMOCTOsITEIbLHAS pad0TAa.

25. TloaroroBka pedepata «Peaxius ropeHus Ha MPOU3BOACTBE U B OBITY».

26. TloaroroBka coobmienus «OxpaHa OKpYKaroIIe cpeibl OT XUMUUYECKOTO
3arps3HeHus. KonndecTBEHHbIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYKAIOIIEH
cpenabl

27. TloaroroBka pedepata «BupTryanbHoe MOJEIMPOBAHNE XUMUYECKUX MPOIIECCOB

28. TloaroroBka cooOuienus «lIpuMeHeHue TBEpAOTO U ra3000pa3HOro OKCUaa
yraepoaa(IV)».

29. TloaroroBka cooOLIEHUS «DIEKTPOJIU3 PACTBOPOB IIIEKTPOIUTOBY

30. TloaroroBka coobuieHus «lIpakTrueckoe MpUMEHEHHE 3IIEKTPOJIN3a:
padbuHUpOBaHUE, TATLBAHOTUIACTHKA, TATbBAHOCTET S

IIpogunvrvie u npogeccuonanvro 3nauumvle 21emenmol cooepacanus. Ilonsitue 06
ANEKTPOJIN3E. DIEKTPOIIN3 PACIUIABOB. DIIEKTPOIU3 PAaCTBOPOB.
DNEKTPOIUTUYECKOE MOTyUYeHHe antoMunus. [IpakTudyeckoe mpuMeHeHne
anekTponu3a. ["aneBanoracTuka. ["aneBanocrerus. PadhuHupoBaHme BETHRIX
METAJIJIOB.

Kartanus. 'omorennsie u rereporeHnbie katanus3aTopsl. [I[pomoropsl. Katanmutuueckue
sl IHTHOUTODBI.

[Ipou3BoJICTBO aMMuUaKa: Chlpbe, anmnapaTypa, HayqHble IPUHITUIIBI.



Tema 1.7 MeTanibl u HeMeTaJLIbL.(12 yacoB)

Memannwt. OCOOEHHOCTU CTPOECHUS ATOMOB U KpUCTAILIOB. DPU3NYECKHE CBOMCTBA
METaJJIOB.

Knaccudukanus MeTamioB 1o pa3iMyHbIM IpU3HAKaM. XUMHYECKHE CBOMCTBA
METaJIOB.

DIEKTPOXUMHUYECKUI P HANIPSHKEHU METAIIOB. MeTalioTepMusl.

O61mue ciocoObl nosyueHus MetamuioB. [lonsatue o metasmypruu. [lupomeramnyprus,
TUAPOMETAILTYPIrHs U 3JIeKTpoMeTautyprusi. CruiaBbl YEpHBIE U [IBETHBIE.

Hememannwt. OcoOeHHOCTH CTpOoeHHs aTOMOB. HeMeTasibl — npocTbie BEelecTBa.
3aBUCUMOCTb CBOWCTB IrajOT€HOB OT UX MOJIOXKEHHSI B IEPUOINYECKON crCTEME.
OxucnuTenbHble U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT
UX MOJIOKEHUS B PAAY 3IEKTPOOTPUILIATEIBHOCTH.

Jlemoncmpayuu:

- Konnekuus meramios.

- BzaumogeiicTBue MeTanioB ¢ HeMeTaulaMu (Kesesa, IIMHKA U aTIOMUHUS C CEPOH,
AIIOMUHUS C HOJIOM, CYpBMBI C XJIOPOM, TOPEHHE Keje3a B XJIOpe).

- 'openne meranios.

- Konnexuus nemeranion

- 'openue nemetaioB (cepsl, pocdopa, yris).

JladopaTopHblii onbIT Nel3 «O3HakoMIIEHHE CO CTPYKTYpaMH CEporo u 6esoro
YyryHay.

JlaGopaTtopublii onbIT Nel4 «Pacrno3HaBaHue Pyl Kee3ay.

IIpakTnueckoe 3ausaTue Ne2 «[lomyuenue, cobupanue u pacrio3HaBaHUE ra30By.

IIpakTnueckoe 3ansaTue Ne3 «PenieHne sKkCriepuMEHTAIBHBIX 3a7a9).

KonTpoabnasi pabora Ne 6 no teme: «MeTauibl U HEMETAILIBIY.

BHeayauTopHasi cCaMOCTOsITEIbLHAS Pad0TAa.

31. TloaroroBka coobOmeHuss «Ponb MeTalslIoB B HCTOPUHM  YEJIOBEYECKOU
LIMBHJIA3ALAN

32. TloaroroBka cooOuieHus «Mctopusi MpoM3BOACTBA U MOIYYEHUS aIFOMUHUS

33. TloaroroBka pedepata «Kuszub u gestenbHOCTh [, [[BU».

34. TloaroroBka pedepata «Kopposust METAIIIOB U CHOCOOBI 3aIIUTHI OT KOPPO3ZUU »

35. TloaroroBka pedepata «cTopus MBEICKON CITHUKI

36. IloarotoBka cOOOIICHUSAYCTPOUCTBO M MPUHLHUI JEHUCTBUS CBHUHIIOBOTO
AKKyMYJIATOpa»

37. TloaroroBka cooOuienust «IHepTHbIE WK OJarOpOgHBIE Ta3bl»

38. TloarotoBka pedepara «IIEKTPOJUTHUUECKOE TOJYYEeHUE U paPUHUPOBAHUE
MeJI»

39. IloaroroBka nokiana «lIpeanpusTvs CUIMKAaTHOW OPOMBIIUIEHHOCTH Kpas»

IIpogpunvuvie u npogheccuonanvro sHavumvle snemenmol cooepicanus. Kopposus
METAJIJIOB: XMMUYECKas U 3JIEKTPOXUMUYECKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3UU
OT YCJIOBUI OKpy:katoiient cpenbl. Kiaccudukaius KOppo3uu METAILIOB 110
pa3nuyHbIM npu3HakaMm. CrocoObl 3alUThl METANIOB OT KOPPO3HUHU.



ITIpon3BOACTBO UyryHa U CTaJIH.

[lony4yenune HeMETAIIIOB (PAKLIMOHHOM MEPETOHKOM KUKOI0 BO31yXa U 3JIEKTPOIU30M
pPacTBOPOB WM PACILIABOB JJIEKTPOJIUTOB.

CuinkaTHas MPOMBIIUIEHHOCTh. [ IpOU3BOACTBO CEpHOM KUCIIOTHI.

Paznen IIOpranuveckas xumus. (42 yaca)

Tema 2.1 OcHOBHBIC IOHATHUA OPraHMYECKON XUMHMH M TEOPHUs CTPOCHUA
OPraHUYeCKHUX COeJUHEeHUM.(8 YacoB)

IIpeomem opzanuueckoii xumuu. IIpupoiHbIe, ICKYCCTBEHHBIE 1 CHHTETUYECKUE
opraHnyeckue BeuecTBa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMU
BEILECTBAMMU.

BanenTHOCTh. XMMHUYECKOE CTPOEHHE KaK MOPAIOK COETMHEHUS aTOMOB B MOJIEKYJIbI
110 BaJI€HTHOCTH.

Teopusa cmpoenus opzanuueckux coeounenuit A.M.Bymnepoea. OcHOBHbIE
MOJIOKEHUS TEOPUU XUMUUYECKOT0 CTpoeHus. M3oMepust U n3oMepbl. XUMUUYECKHE
(GbopMyIIbI U MOJIETTH MOJIEKYJT B OPraHUYECKOM XUMHUHU.

Knaccugpuxayua opzanuueckux eewgecms. Knaccuduxaius BemecTs o CTpOCHUIO
YIIEPOIHOTO CKeJleTa U HATMYKIO (YHKIIMOHAIBHBIX TpyIi. ["'omosnoru u
romogiorusi. Hauana nomenknatypst [UPAC.

Knaccuguxkayusa peaxyuii ¢ opzanuyeckoit xumuu. Peakuny nprucoeInHEHUS
(TuapupoBaHUs, FaIOTeHUPOBAHUS, THAPOTAIAreHUPOBAHMS, THIPATALINH ).

Peakuuu otmiensneHus (IeruapupoBaHus, JeruaporajareHupoBaHus, JeruapaTaim).
Peakuuu 3amerenus. Peakiium uzoMepusannm.

Jlemoncmpayuu:

- Monenu MoneKya roMOJI0TOB U H30MEPOB OPraHUYECKUX COCTMHEHUM.

- KauectBenHoe 0OHapykeHHUE YIiiepoaa, BOJOPOAa U XJIopa B MOJIEKyJIax
OPraHUYECKUX COCTMHCHUU.

JlaGopaTtopHsblii onbIT Nel5 «3rotoBiieHre Mojieseil MOJIEKYJT OpraHUuYECKUX
BEILECTBY.

Kountposbnast padora Ne 7 no teMe «Teopust CTpOCHUSI OpraHUYECKUX COCTUHEHUN».

BHeayauTopHasi cCaMOCTOsITEIbLHAS Pad0TAa.

40. TIlogroroska goknazaa «VcToprs BOSBHUKHOBEHHS U Pa3BUTHUSI OPraHUYECKOM
XUMUN»

41. TlogroroBka goknaaa <«2KusHb u nestenbHocTh A.M. ByTiaepoBa»

42. Tloaroroka cooOuieHust «Pojib OTE€YECTBEHHBIX YYEHBIX B CTAHOBJICHUU U
Pa3BUTUU MUPOBOU OPraHUYECKON XUMUK

43. TloaroroBka cooOuienusi «BuTaausm u ero kpax»

44. TlogroroBka coodmenus «KpyroBopot yriepoja B Ipupoe»

45. TloaroroBka noknaaa «COBpEMEHHBIE IPEACTABICHUSA O TEOPUH XUMUYECKOTO
CTPOECHUS»

IIpogpunvuvie u npogheccuonanvro sHavumvle snemenmol cooepicanus. Ilonsatue o
cyOcTpate u peareHTe. Peakiiuyu OKUCIeHUsI U BOCCTAHOBIICHHSI OPTaHUUYECKUX



BemecTB. CpaBHEHHE KiIacCU(PUKALIMKA COEMHEHUH U KiIacCUu(UKaIMU peakuil B
HEOPraHUYECKON U OPraHUYEeCKON XUMUU.

Tema 2.2 YrieBoaopoabl U UX NIPUPOJAHbIE HCTOYHUKH.(12 yacoB)

AJIKaHBbL AJIKaHbI: TOMOJIOTUYECKUH P, K30MEPUS U HOMEHKJIATypa AJIKaHOB.
XUMHUYECKHUE CBOMCTBA aJKaHOB (METaHa, dTaHa): TOPEHUE, 3aMEIlICHUE,
pasnoxeHue, aerupuposanue. [[puymeHeHne ajikaHoB HA OCHOBE CBOMCTB.

AJIKeHbI. DTUJICH, €ro MoJy4eHue (IeTUIpUupOBaHUEM TaHa, IeToJuMepU3aIen
noJimdTUIIeHa). ['oMoiorudeckuii psiji, U30Mepusi, HOMEHKIIaTypa aJKEHOB.
XUMUYECKHE CBOMCTBA ATUJICHA: TOPEHUE, KAUECTBEHHBIE PEAKIINHI
(oOeciBeunBanre OPOMHOM BOJIBI M pacTBOpPA MEpMaHTaHaTa Kaius), TUapaTaius,
nonuMepusanus. [I[pumMeHenne sTujaeHa Ha OCHOBE CBOMCTB.

Juensbl 1 kayyyku. [loHsiTHe 0 qUeHaxX KaK yrieBOI0POIaxX C IBYMs JIBOMHBIMU
cBs3siMu. ComnpsiKeHHbIE TUeHbl. XUMUUECKUEe CBOMCTBA OyTaaueHa-1,3 u
U30IpeHa: o0eclBeurnBaHue OPOMHOM BOJIBI U MOJUMEPHU3AIUS B KAYIYKH.
HarypanbeHbiil 1 cuHTeTHUECKHE KayuyKH. Pe3nHa

AJIKMHBI. AnieTiiIeH. XUMMHUYECKUe CBOMCTBA alleTUJIEHA: TOPEHHE, 00ECIIBEYMBAHNE
OpOMHOM BO/JIbI, TPUCOCIMHEHUHN XJIOPOBOAOPOA U THAPATAIIHS.

[IpumeHeHue aleTuieHa Ha OCHOBE CBOMCTB. MeKKi1accoBasi U30MEPHS C
aJKaJueHAMMU.

Apenbl. benzon. Xumudeckue cBoiicTBa O€H30J1a: TOPEHUE, PEAKIIUU 3aMEIEHUS
(ramorenupoBaHue, HUTpoBaHue). [IpumMenenune 6eH301a HA OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHMKH YIJIeBOA0POAOB. [IpupoaHbIil ra3: cocTaB, HPUMEHEHNE B
KaueCTBE TOIUINBA.

Hedt1s. CoctaB u nepepadotka nedtu. [leperonka nHedtu. HeprenpoaykTsi.

Jlemoncmpayuu:

- 'openue MeraHa, 3TUIEHA, alleTUIICHA.

- Komnekmus o6pasnoB Hed Ty 1 HeTenpoaykToB. Komnekius «KameHHBIN yroab u
IPOJYKIHS KOKCOXUMUYECKOTO MPOU3BOACTBAY.

JlabopaTopHsiii onbIT Nel7 «O3HaKoMIIeHHE ¢ KOJUIEKIIMEH 00pasinoB Hedptu u
MIPOIYKTOB €€ epepadoTKm.

JladopaTopHsblii onbIT Nel8 «O3HakoMIIeHUE C KOJUIEKIIMEN KaydyKOB U 00pa3laMu
W3IEIUN U3 PE3UHBIY.

Kountposbnast padora Ne 8no teme: «YTI1€BOAOPOABI U UX IPUPOIHBIE HUCTOYHUKI.

BueayauropHas caMmocToaTe IbHAdA padora.

46. Bpimyck razetsl: «XuMHUYECKasi KapTHHA MUPay

47. TloarotoBka pedepara « IKOJOTHYECKUE aCTIEKThI UCTIOIB30BAHUS
YIJIEBOJOPOIHOTO CHIPhS)

48. TloaroroBka cooOlieHust «XUMUS YTIIIE€BOJOPOAHOTO ChIPbSI M MOS Oy TyIias
npodeccusi»

49. TloaroroBka cooOuienust «Vctopus kaydykay

50. TloaroroBka cooOuieHus «Mcnonb30BaHue alleTUICHA



51. TloaroroBka pedepara «YTIeBOIOPOIHOE TOIIMBO, €r0 B BUbI U HA3HAUCHUE

52. TloaroroBka cooOuIeHUsT « DKOJOTHUECKHE MPOOJIeMbl, CBA3aHHbIE C JOObIUEH U
nepepaboTkoil HeTU U razay

IIpogunvuvie u npogeccuonanrvro 3nauumvle 21eMeHmbl COOEPAHCAHUS.

[IpaBuno B.B.MapkoBHukoBa. Kiiaccudukanus u Ha3Ha4€HHE KayuyyKOB.
Knaccudukanus u Ha3HaueHue pe3uH. Bynkanuzamus kaydyka.

[lonyyenue arieTusieHa MUPOJIU30M METaHa U KapOUJHBIM CIIOCOOOM.

Peaknuusa nonuMepursanny BUHWIXJIOpUAa. [[oJMBUHAIXIOPUI M €ro NPUMEHEHNE.
Tpumepuzauus aneruiiena B 0enson.llonstue o0 skcrpakuuu. BoccranoBienue
HUTpOoOeH301a B aHWIUH. ['oMonorudeckuit psa apenos. Tonyon. HutpoBanue
Tosyosna. Tporui.

OcHOBHbBIE HalpaBJIEHUs TPOMBIIIIEHHON NIepepadoTKu NpupoaHOro rasa. [lomyTHbi
He(TAHOM Ta3, ero nepepadoTka.

[Ipouecchl TPOMBIIIEHHON NepepadoTKu He(TH: KPEKUHT, pupopMUHT. OKTaHOBOE
YKCJI0 OEH3WHOB M IIETAHOBOE YKCIIO AU3EIBHOTO TOILINBA.

Kokcoxumuueckoe Npou3BOACTBO U €r0 MPOAYKIUSI.

Tema 2.3 Kucsopoacoaep:kamue opranndeckue coeqnnenus.(11 gacon)

Cnuprsl [lonyueHue sTaHosa OpOKEHHEM TIIFOKO3bI U THApaTaIlliel dTUJICHA.
[MunpoxcunbpHas rpynna kak QyHkiuoHanbHas. [lonarue o npeneabHbIX
OJTHOATOMHBIX CIUPTax. XMMUYECKHE CBOMCTBA 3TaHOJA: B3aUMOJICUCTBUE C
HaTpueM, 00pa30BaHKE MPOCTHIX U CIOXKHBIX dPUPOB, OKUCICHUE B TbIAETU]I.
[IpuMeHeHune 3TaHOJIa HA OCHOBE CBOMCTB.

AJKOroyin3M, €ro NocieICTBUS sl OpraHu3Ma YeJIOBEeKa U MPeayNpeKICHHE.

['uuepuH Kak npencTaBuTEIb MHOIOATOMHBIX CcIUPTOB. KauecTBeHHast peakuus Ha
MHOI'0aTOMHBIE CIIUPTHI. [IpMeHeHue riuuepuHa.

®enoJ. duznueckre 1 XUMUIECKHE CBOMCTBA (peHOoIa. B3anmMHoe BiIusHIE aTOMOB B
MoJIeKyIe eHoIa: B3auMOACHCTBHE C THIPOKCHUIOM HATPHUS U a30THOM KHUCIIOTOM.
[Ipumenenue eHoa Ha OCHOBE CBOWCTB.

Aabaeruasbl. [Torstue o6 anpaerugax. AapAeruiHas rpymmna Kak ¢ yHKIIMOHATbHAS.
dopmanbIETruI U €ro CBOMCTBA: OKUCIEHHUE B COOTBETCTBYIOLIYIO KHUCIIOTY,
BOCCTaHOBJICHUE B COOTBETCTBYIOIINM criupT. [lomyuenne anpaeruios
OKHUCJICHHEM COOTBETCTBYIOIIUX cIUPTOB. [IpuMmeHenue dhopmanpaeruia Ha
OCHOBE €0 CBOWCTB.

Kap6onoBbie kucorbl [lonstre o kapboHOBBIX KucioTax. KapOokcuinpHas rpymnmna
KaK (QyHKIHOHAIBHAS. [ OMOIOTHUECKHH PSJT TPEACIBHBIX OTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

ITonydyenre kapOOHOBBIX KMCIOT OKUCICHUEM aIbJeruI0B. XMMUUYECKUE CBOMCTBA
YKCYCHOW KUCJIOTBI: OOIIME CBOMCTBA C MUHEPAIbHBIMU KUCIOTAMH U PEAKIIUS
srepudukaiuu. [IppuMeHeHne YKCyCHOM KHMCJIOTHI Ha OCHOBE CBOMCTB. Bricine
YKAPHBIEC KUCIIOThI HA MPUMEPE NMAJTbMUTUHOBOM U CTE€APUHOBOM KHCIIOT.

Caoxnble 3pupsbl u xkupbl [lonyueHue caoxxHbIX 3QUPOB peakiueil FTepupuKauu.
Cnoxubie 3pupsl B IpUpoJe, uX 3HaueHue. [IlpuMeHeHue cnoxHbiX 3(pUpoB Ha
OCHOBE CBOMCTB.



XKupsl kak cnoxubie 3pupbl. Knaccudpukamus xupoB. XuMUYECKHUE CBOWCTBA
KUPOB: TUAPOJIU3 U TUJIPUPOBAHUE KUIAKUX KUPOB. [[puMeHeHue xupoB Ha
OCHOBE CBOMCTB. MbLia.

Yeneeoowt. YrneBospl, ux kinaccudukaius: MOHOCaxapu bl (TIOK03a, GPyKTO3a),

aucaxapubl (caxaposa) ¥ mojimcaxapubl (Kpaxman U HEeUTi0I03a).

['mrok03a — BEIECTBO C ABOMCTBEHHOW (PYHKIIMEH — anbAeruJoCIUpPT. XUMUYECKUE
CBOMCTBA T'JIFOKO3bI: OKHCIIEHUE B INIFOKOHOBYIO KHACIIOTY, BOCCTAHOBJIEHUE B
copbut, cnuproBoe OpoxkeHue. [IpumeHeHne riroKo3bl HA OCHOBE CBOMCTB.

3Ha4YEeHHUE YIIEBOAOB B JKUBOU MPUPOIE U KU3HU YEIIOBEKA.

[lonsiTHE O peakUUAX NOJUKOHAEHCALUN U TUAPOJIN3a HA IpUMEpE
B3aMMONPEBPALIEHUN: TTI0K03a «>TI0JINCAXAPHU/L.

Jlemoncmpayuu:

- OKHCIIEHHE CIUPTA B IbAETHI.

- PactBopuMoOcCTh (heHoa B BoJie TPH OOBIYHOM TeMIEpaType U HarpeBaHuU.

- Peakuusi cepeOpsHOro 3epkania ajabJeruioB U TIIIOKO3bI.

JlaGopaTopublii onbIT Nel19 «PacTBopeHUE TIIUIIEPUHA B BOJE U B3aUMOAECHCTBUE C
ruapokcuaom meau (I1)».

JlabopatopHsbiii onbIT Ne 20 «CBolicTBa YKCYCHOM KHUCIOTHI, OOIIME CO CBOMCTBAMU
MUHEPATBHBIX KUCIIOT.

JladopaTopHsIlii onbIT Ne21«/[0oka3aTenbCcTBO HEMPEIETBHOTO XapaKTePa JKUJIKOTO
AKUpay.

JlaGopaTopHblii onbITNe 22 «B3anuMo1eiCTBUE TIIIOKO3bI U CaXapo3bl C TUAPOKCHUIOM
menu (I)».

JlaGopaTopHblii onbIT Ne23 «KadecTBeHHAs peakius Ha KpaxMaln.

Kountpoabnast padora Ne 9 no teme: «Kucnopoaocoaepxaniue opraHndecKme
COETMHEHUSD).

BHeayauTopHasi caMOCTOsITEIbLHAS pad0Ta.

53. TloaroroBka coobmenus CBapoyHOE IPOU3BOJICTBO U POJIb XUMHH YTIIEBOIOPOI0B
B HEM»

54. TloaroroBka pedepata «CoctaB, CBOWCTBA M MPUMEHEHUE d(HUPOBY

55. TloaroroBka cooOuIeHUs «YTIEBOAbL, UX POJIb B )KM3HU YEJIOBEKA U IPUPOJIEN»

56. TloaroroBka pedepara «CpencTBa TMTHEHBI HA OCHOBE KUCIOPOICOACPIKAIITIX
OPTaHUYECKUX COCTMHECHUI

IIpogpunvusie u npogheccuonanvbHo sHauuMbvle IneMeHmbl co0epicanus. MeTUIIOBBIN
CIUPT U €r0 UCTOJIb30BAaHUE B KAYECTBE XUMHUYECKOTO ChIPbsi. TOKCUYHOCTD
METaHOJIa U MpaBUjia TEXHUKHU 0€30MaCHOCTHU MPU padoTe ¢ HUM. DTUIICHIJIUKOIb
U €ro NpuMeHEHHE.

TOKCMYHOCTP ATHJICHTTUKOJIS M MIPABUJIA TEXHUKU O€30MaCHOCTH MPHU pabOTe C HAM.

[Tonyuenue gpeHona u3 NPoOAYKTOB KOKCOXMMUYECKOTO MPOU3BOACTBA U U3 OEH30a.
[Nonukonaencanus popmanpaeruaa ¢ GeHoaom B hpeHonohopmMaIbIeruaHYI0
CMOJTY.

Aneranpaerumu.



IlonsiTHE O KETOHAX HA MPUMeEpPE aleToHA. [[puMeHeHne aneToHa B TEXHUKE U
ITPOMBIIIJIEHHOCTH.

MHoroo6pa3ue KapOOHOBBIX KUCIOT (II[aBEJIEBOM KUCIOTHI KaK IBYXOCHOBHOM,
AKpUJIOBOM KHCIIOTHI KaK HENpeneabHOM, OEH30MHON KUCIOTHI KaK
apoMaTH4EeCKOM).

Tema 2.4 A3orconep:kaniue opranudeckue coequneHus. [lloaumepsl.(11 yacon)

Amunbl. [Tonsitue 06 amuHax. AnudaTuiyeckue aMUuHbl, UX KjIaccupuKaus u
HOMEHKJIaTypa. AHUJIMH KaK opraHndeckoe ocHoBanue. [lonydeHue aHuiInHa U3
HUTpoOeH3oua. [I[pumMeHneHre aHmIMHA Ha OCHOBE CBOMCTB.

AMMHOKHCJI0TbI. AMUHOKHUCIIOTHI Kak aM(pOTEpHbIC TUPYHKIIMOHAIbHBIC
OpraHUYeCKUE COCTUHEHUS.

XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBHE C IIEJI0UYaMU, KUCIOTaMU U
JIPYT C APYroM (peakius MoJuKOHIeHcaun). [lenTtruanas cBs3b U MOJIUICTITHIBI.
[IpuMeHeHne aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Beaxu. [lepBuunas, BropudHas, TpeTHUHAS CTPYKTYPHI O0€IKOB. XMMUYECKHE CBONCTBA
OCJIKOB: TOpEHHE, ICHATypallusl, TUJIPOJIN3, IBETHBIC peakiiuu. buonornyeckue
(GyHKIIMU OENKOB.

IMonumepsl. benku u moimcaxapuabl Kak OMOTOIUMEPHI.

InacTmaccsl. [lonydenne noJMMEPOB peakune NoJIMMepU3alui 1
NOJINKOHAEHCAMH. TepMOIJIaCTUYHBIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpencraBurenu miacTmacc.

BoJsiokHa, ux kiaccupukanus. [lonydyenne BookoH. OTaeNbHBIE PEICTABUTENH
XUMHUYECKUX BOJIOKOH.

Jlemoncmpayuu:

- B3zaumoelicTBre aMMHaKa U aHWJIMHA C COJISTHOM KucioToi. Peaknysa aHminHa ¢
OpOMHOI BOJIOMN.

- PacTBOopeHnue u ocaxxsieHrue GenKoB.

- ['openune nTrubero nepa U WEpCTIHOW HUTH.

JlaGopaTopHblii onbIT Ne 24 «PacTtBopeHHe OCJIKOB B BOAEC»

JladopaTopHsblii onbIT Ne 25 «JleHaTypainusi pacTBopa Oelka KypuHOTO siflia
CIIUPTOM, IIPH HATPEBAHUN.

IIpakTuyeckoe 3ansitue Ne4 «PerieHne sKCIepUMEHTaIbHBIX 3a7]a4 Ha
UJCHTU(PUKAIMIO OPTAaHUYECKUX COSTUHEHUI.

IIpakTuyeckoe 3ansiTue NeS «Pacrno3HaBaHHE IIJIACTMACC U BOJIOKOHY.

BueayautropHasi caMmocToaTe IbHAdA padora.

57. TloaroroBka cooOlIeHHUS] K AMUHOKHUCIOTHI — «KHUPIHUYUKUY» OCIKOBBIX MOJIEKYJD»

58. TloaroroBka coobuienus «CITN]] u ero npoduiaktuka

IIpogpunvusie u npogheccuonanvbHo sHavUMbvle INEeMEHMbl COOEPAHCAHUSL.
AMHHOKaINpoHOBas kuciota. KanpoH kak nmpeacTaBUTEb MOJTUAMUIHBIX BOJIOKOH.
Hcnonw3oBanue ruapoausa 0€JIKOB B MPOMBIILICHHOCTU. [[oTMBUHMIXIIOpH,



nosiurerpapTopaTUieH (Tedion). denonodopmanbaeruHble MIaCTMACCHI.
Hemrymona. [IpoMBILLIEHHOE ITPOU3BOACTBO XMMUYECKUX BOJIOKOH.
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28.
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30.

buorexHonorus u reHHas uHxeHepus — rtexHonoruu XXI Beka.
HaHoTexHonorus kak NpruOpUTETHOE HAIIPABICHUE PAa3BUTHS HAYKU U
npousBojacTBa B Poccuiickon denepanuu.

CoBpeMeHHbIe METO/IbI 00€33apa’KUBaHUsI BOJIBI.

Hcnonp3oBaHue paguoakTUBHBIX H30TONOB B TEXHUYECKHUX LETISX.
PeHTreHoBCKOE U3IIyYeHNE U €T0 UCIIOJIB30BAHUE B TEXHUKE U MEAULIMHE.
[Ina3ma — 4yeTBepTOE COCTOSIHUE BEIIECTBA.

OxpaHa okpyKarouiei cpeapl OT XUMUYECKOT0 3arpsi3HeHus. KonnuecTBEHHbIE
XapaKTEPUCTUKU 3arpsA3HEHUS OKPYKAIOIIEH CPEMBI.

3ammTa 030HOBOI'0 IKpaHa OT XMMUYECKOT'0 3arpsi3HEHUS.
KocmeTrnueckue renm.

IIprMmeHeHue cyCcrieH3ui ¥ SMYJIbCUM B CTPOUTENLCTBE.

PactBopbl BOKpyr Hac. TuIbl pacTBOpPOB.

Boja kak peareHT u cpeaa AJisi XMMAYECKOT0 Mpolecca.

YcTpaHeHHe )KeCTKOCTH BOJbI HAa IPOMBIIIIEHHBIX MPEANPUATHSX.
Cepnas kuciioTa — «xje0 XUMHUYECKON TPOMBIIIIEHHOCTH.
Hcnonp30BaHnEe MUHEPATIBHBIX KUCIIOT HA MPEANPUATUAX PA3INYHOTO
npoduIs.

OKcuapl U CONM KaK CTPOUTENIbHBIE MaTEPHUAIIBI.

Ponp MeTaninoB B HCTOpUM YeNOBEUECKON HuBMIM3aunu. Mctopus
OTEYECTBEHHOM YepHOU MeTaiuryprui. COBpEMEHHOE METAILTYPruuecKoe
IIPOU3BOJCTBO.

Hcropust oTeuecTBEHHOW LIBETHOM MeTaulypruu. Poibs MeTaaioB U CIUIaBOB B
HAy4YHO-TEXHUYECKOM MPOrpecce.

DKOJIOTMYECKHE ACTIEKTHI UCIIOJIb30BaHUS YIJIEBOJOPOJIHOTO ChIPbSI.
DKOHOMMYECKHE ACTIEKTHI MEKIYHAPOIHOI'O COTPYAHUYECTBA 110
UCITOJIb30BAHUIO YTJIEBOJIOPOJIHOTO CHIPBS.

HcTtopus oTKphITHS 1 pa3pabOTKH Ta30BbIX U HEPTIHBIX MECTOPOKICHUN B
Poccuiickoit @enepanum.

YTI1eBoOAOpOAHOE TOILIMBO, €r0 BUbl U HA3HAYCHHUE.
Pe3snHOoTEXHMYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM
porpecce.

CBapo4HOE IPOU3BOACTBO U POJIb XMMUU YTIEBOJAOPOIOB B HEM.

HedTs 1 ee TpaHCIOpTHPOBKA KaK OCHOBA B3aMMOBBITOTHOTO
MEXIyHAPOJHOTO COTPYIHHYECTBA.

Kepamuxka, dasiac, dhapdop: uctopust OTKPHITHS U IPUMECHEHHE B
CTPOUTEIILCTBE.

CpencTBa TMrMeHbl Ha OCHOBE KHUCIOPOICOAEPKAINUX OPTaHHYECKUX
COCIMHEHN.

[TnenkooOpa3zyromue maciaa. CHHTETUYECKHE MOIOIIUE CPEACTBA.
Hcnonw3oBanue rpy00AUCIIEPCHBIX CUCTEM B MPO(ECCHOHAIBHOM
NEATEIIbHOCTH.

Ponb HOHHBIX COETMHEHNI B HEKUBOW MPUPOJIE U KU3HU YETIOBEKA.



31.

32.

33.

Hcropust npuMeHEHNsI KOCMETUKU: ITOJIOKUTENIBHBIE U OTPULIATEIIbHBIE
CTOPOHBI.

[IpoaykTel OpoKeHHs: HOBBIA MCTOYHUK UM U ToIuiMBa. [lone3nbie
MPOLIECCHI OPOKEHHUS.

Opranusm 4enoBeKa — YHUKAJIbHbIA XUMUYECKUN PEAKTOP.



TemaTnyecknii mjIaH 001eo0pPa3oBaTeIbHON YU4eOHOM TUCHUIIINHBI

OVYJ.10 Xwumusa

KO 1 HAUMCHOBaHHUEC O6HI€O6pa3OBaT€IH;HOI71 yq€6HOI>'I JHUCIHUITIINHBI

KosmmuecTBo yacos
ayIUTOPHOM HATPYy3KH

No BreaynuropHas
B HaumenoBanue paszienoB u Tem Beero Ilpaktiieckue | cayocrosrenshas
TEMBI n pabora
nabopaTopHble
paboThI
BBenenue 2 0 1
1 Pazneal. O0mas u Heopranuveckasi 70 3 37
XHUMUSI
1.1 Tema 1.1 OcHOBHBIC IOHATHS K 5 )
3aKOHBI XUMHH
Tema 1.2 [lepuoauueckuii 3aKk0H U
1.2 | Ilepnonnueckas cucreMa XUMHYECKUX 8 5
anemenToB .. Meneneena
1.3 | Tema 1.3 CrpoeHue BerecTBa 10 5
1.4 Temal.4 Bona. PacTBopsI. 3 1 4
' DJIEKTPOJIMTUYECKAS AUCCOIUALIMS
Temal.5 Knmaccudukamms
1.5 | HeOpraHWYECKUX COCTMHCHUH U UX 13 6
CBOICTBA
1.6 | Temal.6 Xumudeckue peakiuu 14 6
1.7 | Tema 1.7 MeTamibl 1 HEMETaJUIbI 12 2 9
2 Pa3nen I1. Opranuydeckasi XumMusi 42 2 19
Tema 2.10CcHOBHBIE TOHATHUS
2.1 | opraHMYeCcKON XUMUHU U TEOPHUS 8 6
CTPOCHHS OPTaHUYECKUX COCTMHEHUI
29 Tema 2.2 YrieBogopoasl U UX 12 7
MIPUPOTHBIE UCTOYHUKH
73 Tema 2.3 Kucnopogocoaepxaiiye 11 4
OPraHUYECKUE COCTMHEHUS
Tema 2.4 AzoToconepxanime
2.4 | opraHUYECKHE COCTUHECHHUS. 11 2 2
ITonumepsl
UTOro 114 5 57
KoHnTpoJibHbIE padoThI 9
IIpakTnyeckne padoTsl 5

Hrorosas arrecranus B popme 1udp¢epeHpoBaHHOIO 3a4eTa




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM

JAEATEJIBHOCTHU CTYAEHTOB

Conepxanue 00yueHus

XapakTepucTUKa OCHOBHBIX BUJIOB JICSITEIIBHOCTH
CTY/ICHTOB (Ha YpOBHE Y4€OHBIX JCHCTBHUI)

Baxnelime XuMu4ecKue
HOHSITUSA

YMeHue JaBaTh ONpeiesieHHe U OIEPUPOBATh CIIAYIOIINMU
XUMUYECKUMHU MOHATUSMH: BEIECTBO, XUMHYECKHN
3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIE aTOMHAs U
MOJIEKYJISIpHAs] MacChl, HOH, aJUIOTPOIIUSI, H30TOIIBI,
XUMUYECKas CBS3b, HIEKTPOOTPHIIATEIIEHOCTD,
BAJICHTHOCTbH, CTETICHb OKHUCIIEHHSI, MOJIb, MOJIIPHAs Macca,
MOJISIpHBINA 00BEM ra3000pa3HbIX BEIIECTB, BELIECTBA
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPEI,
NIEKTPOJIUT U HENIEKTPOJIUT, JEKTPOIUTHYECKAS
JMCCOLIUAINS, OKHCIUTENb U BOCCTAHOBUTEIb, OKHCIICHHE U
BOCCTaHOBJICHHE, TEIIOBOM 3(h(PeKT peakiuu, CKOpOCTh
XUMUYECKON peaKkIny, KaTaln3, XAMUIeCKOE paBHOBECHE,
yIIepOAHbIN CKeNeT, QYHKIMOHAIbHAS rpyIna, U30MepHus,
TOMOJIOTHSI

OCHOBHBIE 3aKOHBI XUMHUH

dopMynHpoBaHHE 3aKOHOB COXpaHEHUSI MAaCChI BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIECTB. Y CTAHOBKA MPUYUHHO-
CJICICTBEHHOM CBSI3M MEXKY COJIEP’)KaHHEM ITHX 3aKOHOB U
HaMMCAaHUEM XUMHYECKUX (POPMYIT U ypaBHEHHH.
YcTraHoBKa 3BOTIOLIMOHHON CYITHOCTH MEHJIETIEEBCKON U
COBpPEMEHHOU (OPMYITMPOBOK MEPHUOAMIECKOTO 3aKoHa [1.
N. MenneneeBa. O0bsacHeHNE (HU3HUECKOTO CMbICTIA
CHUMBOJIUKH TIEPUOANIECCKON TaOTHITBI XUMUYECKUX
anemenToB JI. 1. MenneneeBa (HOMEpOB AJIEeMEHTa,
MepHo/Ia, TPYIIIbI) U YCTAHOBKA MPUYMHHO-CIICACTBEHHOM
CBSI3U MEXy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU
W3MEHEHUS CBOMCTB AJICMEHTOB M 00pa30BaHHbBIX MU
BEIIIECTB B MEpUOJaX U Ipynmnax. XapaKTeprucTuKa
AJIEMEHTOB MaJIbIX M OOJIBIIMX MTEPHUOIOB MO MX MOJIOKEHHUIO
B Ilepnoanueckoii cucteme JI. 1. MenaeneeBa

OcCHOBHBIC TEOpHUU XUMHUU

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XUMHUYECKHX BEIIECTB OT
CTPOCHHS aTOMOB 00Pa3yIOIINX UX XUMUUECKHUX DJIIEMEHTOB.
XapakTepucTUKa BaXKHEUIIIUX TUIIOB XUMUYECKUX CBSI3EH U
OTHOCHUTEIBLHOCTH 3TOH THHOHIOTHH. OOBsICHEHHE
3aBHCUMOCTHU CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX pelieToK. PopMyIUpOBKa OCHOBHBIX
MOJIOKEHUN TEOPUH AIEKTPOITUTHUYECKON TUCCOMAIUN U
XapaKTepUCTUKA B CBETE ATOM TEOPUHU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHU4yecKux coeanHeHui. DopmynupoBka
OCHOBHBIX TOJIOKEHUH TEOPUU XUMHUUYECKOTO CTPOCHUS
OPraHMYeCKUX COCMHEHUMN U XapaKTepUCTUKA B CBETE ITOM
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIMHEHU

Baxkueiimnue BemiecTBa u
Marepuabl

XapakTepucTUKa coCTaBa, CTPOEHUS, CBOMCTB, MIOJIYYE€HUS U
npuMeHeHHs BaxHenmux MetanioB (IA u IIA rpymm,
IIOMUHUS, Kelle3a, a B €CTEeCTBEHHO-HAYYHOM ITpo¢uie U
HEKOTOPBIX d-3JIEMEHTOB) U UX COENHEHHH.
XapakTepucTuKa coCTaBa, CTPOEHUS, CBOMCTB, MOJIYYEHUA U
npuMeHeHus BaxkHeimux nemeramion (VIIIA, VIIA, VIA
IpyI, a Takxke a3oTa u ¢pocopa, yriepoja U KpeMHHUS,
BOJIOPO/1a) U UX COEAMHEHUH. XapakTepuCTUKa COCTaBa,
CTpOEHUS, CBOMCTB, NOJYyYEHHs U IPUMEHEHMSI BAKHENIINX
KJIaCCOB YIJIEBOJOPOJIOB (AJIKaHOB, IIUKJIOAIKAHOB,
QJIKEHOB, aJIKHHOB, APEHOB) U UX HanboJiee 3HAYNMBbIX B
HapOJHOXO35MCTBEHHOM IUIaHE NIPEICTaBUTEIIEH.
AHanorn4Has xapakTepuCcTHKa Ba)KHEUIINX
IPEICTaBUTENEN JPYTUX KJIaCCOB OPraHMUECKUX
COEJIMHEHUI: METaHOJIa U 3TAHOJIa, CI0KHBIX 3(DUPOB,




KHUPOB, MBLJI, aJIbJIETU0B ((POPMAIBACTHIOB U
aleTaabJeruaa), KETOHOB (aleTOHa), KApOOHOBBIX KUCIOT
(YKCYCHOM KHCTIOTBI, AJIs1 €CTECTBEHHO-HAYYHOT'0 PO HIIs
npefcTaBuTeNeil IPYrux KIacCoB KUCIOT), MOHOCAXapHI0B
(TIIIO0KO3B1), TUcaxapuIoB (caxapo3bl), OJIMCAXapHUI0B
(Kkpaxmaiia 1 1eJUTI0N03bl), aHIIINHA, AMUHOKHUCIIOT, OSJIKOB,
UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, KAy9yKOB,
TIacTMace

XUMHYECKUN SI3bIK U CUMBOJIMKA

Hcnonbs3oBanue B yueOHOH 1 podeccrnoHaTbHON
NESATETbHOCTH XUMUUECKIX TEPMUHOB U CUMBOJIUKHU.
Ha3Banue n3y4eHHBIX BEIIECTB 110 TPUBUAIBHON WU
MEXyHapOAHOM HOMEHKIIATYpe U OTPAKEHHE COCTaBa dTUX
COEIMHEHUH C MOMOIIBI0 XUMUYECKUX hopmyn. OTpakeHue
XUMHUYECKUX MIPOIIECCOB C MOMOIIBIO YpaBHEHUM
XMMHUYECKUX peaklnil. XuMuueckue peakunu OO0bscHEHNe
CYIIHOCTH XUMHUYECKUX mporeccoB. Knaccuduxarus
XUMUYECKUX PEAKIUH M0 PA3TMYHBIM TPU3HAKAM: YUCTY U
COCTaBY MPOAYKTOB U PEAareHTOB, TEIJIOBOMY 3 dexTy,
HarpaBJeHuto0, (haze, HATMUUIO KaTaIu3aTopa, U3MEHEHHIO
CTeNeHel OKUCIIEHUS AIIEMEHTOB, 00Pa3yIOIINX BEIIECTBA.
YcranoBKa MpU3HAKOB OOIIETO W PA3JIMYHOTO B TUTIOJIOTHH
peaKuuii 111 HEOPraHUYECKON U OPraHMYeCKON XUMUH.
Knaccuduxarus BemecTs ¥ mpoIeccoB ¢ TOUYKHA 3PEHUS
OKHCJIEHUSA-BOCCTaHOBIIEHHS. CocTaBieHUE YpaBHEHMI
peaKkIuii C TOMOIIBI0 METOIa DJIEKTPOHHOTO OanaHca.
OO0bsicHEHNE 3aBUCUMOCTH CKOPOCTH XHMUYECKOMN peaKInu
1 TIOJIOKEHUS XUMHUYECKOTO PABHOBECHSI OT Pa3IMIHBIX
dbakTopoB

XUMUYECKUH SKCIEPUMEHT

BBIHO.]'IHGHI/IG XUMHUUYCCKOTO BKCHepI/IMCHTa B ITIOJTHOM
COOTBETCTBHUU C TIpaBuiIaMu Oe3omacHocty. Habmonenue,
(duKcaIus U ONMHUCaHUue Pe3yJIbTaTOB MIPOBEIACHHOTO
9KCIIEpUMEHTA

Xumuaeckas nHGopmaIus

[IpoBeneHne caMOCTOSTENIBHOTO TOMCKA XUMUYECKOU
UH(GOPMAIIUU C UCTIONB30BAHUEM Pa3IMUYHBIX HCTOYHHUKOB
(HayYHO-TIOMYJISIPHBIX U3/ITAHUH, KOMITBIOTEPHBIX 0a3
JTaHHBIX, pecypcoB MHTepHeTa). Mcnons3oBanme
KOMITBIOTEPHBIX TEXHOJIOTHI 17151 00pabOTKH U nepenadu
XUMHYECKON MHGOpMAIH U €€ IPEJICTABICHUS B
pa3nuuHbIX hopMax

Pacuetsbl o XuMH4ECKUM
dbopMynaM U ypaBHEHHUSIM

YcTaHOBKa 3aBUCUMOCTH MEXKTy KAUeCTBEHHOH U
KOJIMYECTBEHHON CTOPOHAMHU XUMHYECKHUX 0OBEKTOB U
npoiieccoB. Pemienne pacyeTHpIX 337249 110 XUMUYECKUM
dbopmynaM ¥ ypaBHCHHIM

[IpodunsHOE U
po(heCcCHOHATLHO 3HAYHMOE
COJIepKaHKE

OOBbsicHEHHE XUMUYECKUX SABJICHUN, TPOUCXOAAIIUX B
npupoze, ObITy U Ha pousBojcTBe. Onpenenenue
BO3MOXKHOCTEH NPOTEKAHUSI XUMHYECKUX IPEBPAIICHUH B
pa3nnyHbIX ycnoBusax. CoOiroaeHne npaBuil S3KOJIOTHYECKH
I'PaMOTHOTO MOBEJICHUS B OKpyXkaromien cpeae. OneHka
BJIMSIHUSI XUMUYECKOTO 3arpsi3HEHHSI OKPYKAIOIIEeH Cpelibl
Ha OPraHU3M YeJIOBEKa U JAPYTUE KUBBIC OPraHU3MBI.
Cobmnroenue npaBui1 6€30MaCHOrO 0OpaIeHus ¢ TOPIOYUMHU
U TOKCUYHBIMU BEIIECTBAMH, J1a00paTOPHBIM
obopynosanuem. [loaroToBka pacTBOpOB 3a1aHHOM
KOHIIEHTpaluH B ObITY ¥ Ha Ipou3BoAcTBe. Kputnueckas
OIIEHKa JOCTOBEPHOCTU XUMHUUYECKOM nH(popManuuy,
nocTynaromen U3 pa3InyHbIX HCTOYHUKOB




KOHKPETU3AIIUA PE3YJIBTATOB YYEBHOM JIEATEJIBHOCTHU

Heo0xomuMo 3HaTh BaXKHENUIIINE
XUMHUYECKUE TTOHATUSA

Temsl 3auaTui

BemecTtBo, XMMHYCCKHI DJIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsE MaCChl

OcCHOBHBIE TTIOHATHS XUMHUHU

AJUIOTPOTIUS

OcCHOBHBIE TTIOHATHS XUMHUHU

Monb, MOJIsIpHast Mmacca

OCHOBHBIE TTIOHATHUS XUMHHU

MouisipHbIii 00BEM ra3000pa3HbIX BEIIECTB

OCHOBHBIE TTIOHATHUS XUMHUHU

N30TOMnEI

Crtpoenue atoma

XuMHYecKas CBs3b, AEKTPOOTPULIATEIBHOCTD,
BAJICHTHOCTh, CTETIEHb OKUCJICHHUS

Byl xumMudeckoil CBSI3U, OKUCIUTEIHLHO —
BOCCTAHOBUTEIIbHBIE PEAKIIUH

BeiiecTBa MOJIEKYISIPHOTO ¥ HEMOJICKYISIPHOTO
CTPOCHUS

YucTele BEMeCTBA U CMECU

PactBopbI

Bopa xak pacTBopHTENb, pelieHne 3a/1a4 Ha
pacTBOPBI.

[1/3 Ne 1 IIpuroTtoBieHne pacTBOpPOB
3aJJaHHOW KOHIIEHTPAIIUH.

DIIEKTPOJIUT U HEIIEKTPOJINT,
NIEKTPOIUTUYECKAs JUCCOLMALNS, HOH.

Teopust NEKTPOTUTHICCKON JUCCOIHALIHH,
peakIy HOHHOTO OOMeHa.

OKuCIIUTEIb U BOCCTAaHOBHTCIIb, OKHUCIICHUEC U
BOCCTAaHOBJICHUC

OKHUCIUTEITBHO — BOCCTAHOBUTEILHEIE
peaku

Tennooii 3 dexT peakiuu

TennoBoit 3PexT XMMUIECKUX peaKIuit

CKOPOCTh XMMUYECKOUN peakinu

CKOPOCTh XMMUUYECKUX PEAKIIHI

Karamuz

Krnaccudukanus XuMu4ecKkux peakiun

Xumudgeckoe paBHOBECUEC

XHUMHYECKOE PaBHOBECHE U CIIOCOOBI €ro
CMEILEHUS

YraepoaHslil ckeneT

Teopust XUMHUYECKOTO CTPOCHUS
oprannyeckux coequuenui A.M. byrnepoa

OyHKIMOHATbHAS FPYIIa

Krnaccudukanuys opraHudeckux COeqMHEHUH,
CIIUPTHI U (PEHOJIBI, aTbJCTH/IbI, KAPOOHOBBIC
KHCJIOTHI, AMHHBL.

H3omepsl

H3omepus

T'omonoru

AJ'IKaHBI, AJIKCHBI, TMCHBI, aliICTUJICHOBBIC,
CIIUPTHI, (1)6HOJ'ILI, AJIbJACT U AbI, Kap6OHOBBIe
KHCJIOTHI.

OCHOBHBIC TCOPUU XNMUU: XUMHYECKOH CBA3H,
SHCKTpOHHTquCKOﬁ Aucconuranuu,
CTPOCHHA HCOPTaHUYICCKUX U
OPraHNuvYCCKUX COE€OUHEHUI

Bunpl XUMHYECKOM CBs3U, TCOPUS
3H€KTpOHHTI/I‘leCKOﬁ AUCCUIIUALINHN, TCOPUS
XUMHUYCCKOTO CTPOCHUA OPTaHNYCCKUX
BCIICCTB.

OcHOBHbBIC 3aKOHBI XUMUH: COXpaHCHUA MACChI
BCIICCTB, IOCTOAHCTBA COCTaBa
BCIICCTBA.

OCHOBHBIE 3aKOHBI XHMHH

[Tepuonnueckuii 3akoH J[.11. MenneneeBa

HCpI/IOIlI/I‘-IGCKI/Iﬁ 3dKOH U ICPUOANYCCKaA
CHUCTEMAa XUMHUYCCKUX 3JICMCHTOB

Baxwueiiiine MeTamibl 1 CIlJIaBbI, IICJIIOYHBIC
METaJlJIbl

0611_18.5{ XapaKTCpUCTUKA MCTAJUIOB, CIIJIaBbl

CepHasl, COJIIHAs, a30THAsA, YKCYCHAasA KUCJIOThI

KI/ICJIOTLI, AJIbACTHUAbI U Kap6OHOBBIC




KHCJIOTHI.
JI/3 CsBoiicTBa KUCIOT U OCHOBAHUM.

biiaroponsie rasbl, BOJAOPOI, KUCIOPO/I,
raJloreHbl

Hemerannsl, uX cBOMCTBA.
[1/3 Tonyuenne, coOupanue u
pacro3HaBaHue T'a30B.

OcHOBHBIE, KUCIIOTHBIE U aM(OTepHBIE
TUAPOKCHUJIBI, IET0YN

OcHOBaHUS, KHCIOTHI
JI/3 CBoiicTBa KHCIOT U OCHOBAHUM.

Xnopua HaTpHsi, KapOOHAT U THAPOKApOOHAT
HaTpusi, KapOoHaT U pocdaT KaIbIHsI

Coiu, UX CBOMCTBA.
JI/3 CBoiicTBa comuei.

VYruekucnsIi ra3, yrapablid ra3, CEpHUCTBIN ras, Oxcuppl
aMMHAK
Bona Bogna kak pactBopurens. PacTBoOpSL.
MeraH, sTan AJIKaHBI U HUKIJIOAJIKAHbI
OTuiex AJIKEHBI
AneruneH AJIKUHBI, apeHbl

[TpupoaHbIil M TONYTHBIN ra3bl, HeTh

[IpypoiHBIE NCTOYHHKH YIIIEBOIOPOIOB

MertaHo ¥ 3TaHOJI

CrupTsl 1 HEHOJIBI

CrnosxHble 3(UpBl, JKUPBI

CrnosxHble 3(UpbL, )KUPBI

Mana

AJnbaerusibl 1 KapOOHOBBIC KHCIIOTHI

Momnocaxapupl (TJIFOK03a), JUcCaxapuiabl
(caxapo3sa), monmucaxapusl (Kpaxman u
IEJUTIOJI03)

YrneBoapl, ux Kiaccuuranus u
HOMEHKJIaTypa

AHI/IJ'II/IH, AMHWHOKHMCJIIOTHBI

A30TCOIepKaIe OPraHuIeCKHe
COEIMHEHHS, AMHHBI, AMHHOKHCIIOTHI

benxkn

benkn

I/ICKYCCTBCHHI)IC U CHHTCTUYCCKUEC BOJIOKHA,
IJ1aCTMacCChl

[Tonumepsnl

Heo6xomumo ymeTs

Temarunka J1ab0pPaTOPHBIX/TIPAKTUYECKUX
3aHITHUI

Onpenensite:

3apsin noHA. XapakTep Cpelibl B BOJAHBIX
pacTBOpax HEOPTaHMYECKUX U OPraHUYECKHUX
COEOUHEHUN

JI.P. «CBOMCTBa KUCJIOT X OCHOBAHUI.
JI.P. «CBo¥icTBa coJIeiiy.

OxHCIUTEIb U BOCCTAaHOBHUTCIIb, BAJICHTHOCTh U
CTCIICHDb OKHMCJICHHUA XUMHNYCCKUX 2JICMCHTOB.

JI.P. «CBo¥icTBa KUCJIOT U OCHOBAHUI.
JI.P. «CBolicTBa cojeiiy.

HpI/IHaI[J'Ie)KHOCTb BCIICCTB K pa3HbIM KJIaCCaM
HCOPraHM4CCKUX U OPraHn4CCKUX BCUICCTB

JI.P. «CBo¥icTBa KUCJIOT U OCHOBAHUI.
JI.P. «CBolicTBa cojeiiy.

I1.3.
Ha PACTIO3HABAHHUCH).

XapakTepus3oBaTh:
ONEMEHTHI MAJIBIX IEPUOJIOB 0 UX MOJIOKEHUIO
B [lepuognueckoint cucreme JI.M. Meneneesa.

JI.P. «MopnenupoBanue nocrpoenus [1C
XUMUYECKUX DIIEMEHTOBY.

O6H_[I/Ie XHMHUYECKHE CBONCTBA METAIIJIOB U
HEMCTAJUIOB, OCHOBHBIX KJIACCOB OPraHU4YC€CKUX
1 HCOPIraHUYCCKUX COCHHHCHHﬁ, CTPOCHUC U
XHMHUYECKHE CBOMCTBA HN3YYCHHBIX
HCOPraHNMYCCKUX U OPTraHUYCCKUX COCIUHEHMI

JI.P. «CBoO¥icTBa KUCIIOT ¥ OCHOBAHU.
JI.P. «CBolicTBa cojeiiy.

OOBICHATE:
3aBHCHMOCTh CBOWCTB BEIIECTB OT UX CTPOCHHUS

JI.P. «CBo¥icTBa KHUCIOT ¥ OCHOBAHUI.
JI.P. «CBoiicTBa coJeiiy.

« PCHICHUC OKCIICPUMCHTAJIbHBIX 3a1a4




U COCTaBa, IPUPOLY XUMUUYECKOU CBSI3U
(MOHHOM, KOBAJICHTHOM, METAJITMYCCKOU U
BOJIOPOHOI).

OOBSACHATB: 3aBUCUIMOCTH CKOPOCTH
XUMHUYECKOU PCaKiun U MOJIOKCHUC
XHUMHUYCCKOTO paBHOBECHUS OT PA3JIMYHBIX
(hakTopOB.

I1.3. «3aBHCUMOCTBH CKOPOCTH XUMHUYECKON
PEaKIyy OT Pa3INYHbIX (PaKTOPOB.

BBINONHATE XUMHYECKUI SKCIEPUMEHT 110
pacro3HaBaHUIO HEOPraHUYECKUX U
OPraHN4eCKUX COCTMHEHUN

[1.3. « Pemienune sxcnepuMeHTaNbHbIX 3a1a4
Ha pacro3HaBaHHE.
I1.3. «Pacnio3HaBaHue I1acTMacc ¥ BOJIOKOHY.

[IpoBOIUTH: CAaMOCTOSATENBHBINA IOUCK
XUMHUYECKON MH(POPMAIMH C UCIOJIb30BaHUEM
Pa3IMYHbIX HCTOYHUKOB (HAY4YHO —
MOMYJISIPHBIX U3JIaHui, pecypcoB MHTepHETa);
HCI0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUHN JJISI
00paboTKH U Mepeaayul XuMHUYeCKOM
nH(popMaluy U e€NpPeCTaBICHUS B Pa3INYHBIX
dhopmax.

JI.P. «CBolicTBa IUCIIEPCHBIX CUCTEM.

JI.P. «O3HaKkoMJIEHHE C KOJUIEKLIUENH KaydyyKOB
U PE3UHBD.

JI.P. «O3HaKkoMJIeHHE C KOJIJIEKIIUEH
He(TETPOIYKTOBY.

CBs3bIBaTh:
N3yuenHble MaTepHralbl CO CBOEH
podeccuoHaIbHON 1€ TEIbHOCTHIO

JL.P. «O3HakoMIIEHUE C PyJlaMU METAIIIIOBY.

Pemars:
Pacuernbie 3amaun o xumudeckum Gopmynam
U YPaBHEHUSIM

I1.3. «ITpurotoBiieHnE pacTBOpa C 3aJAHHOMI
MacCCOBOM JIOJIEN.

Hcnonb3oBaTh MpHOOpeTEHHbIE 3HAHUS U
YMEHHS B IPAKTUUYECKOM EATEIbHOCTH U
MTOBCEIHEBHOM JKM3HU JIJ1s1 OOBSICHEHUS
XUMHYECKUX SIBJICHHUM, MPOUCXOSIINX B
pHupoe, ObITY U Ha MPOU3BOJICTBE;
oTpe/iesieHUs] BO3MOKHOCTH MPOTEKAHUS
XMUMHUYECKUX MPEBPAIICHUI B Pa3IMUHbIX
YCIIOBUSAX U OLEHKU UX MOCIEACTBHI.

JI.P. «2,3,4.5,7.8,10,11,12.
I1.3. Ne 1,2,3,4,5,6.

Hcnonp30BaTh MpuoOpEeTEHHBIC 3HAHUS U
YMEHHUS JUIsl ONIPEACIICHUSI BO3MOXKHOCTH
MPOTEKaHUSI XUMUYECKUX MTPEBPAILICHUH B
Pa3IMYHBIX YCIOBUSIX U OLIEHKU UX
OCJICACTBUU.

I1.3. Ne 7,3,2.

Hcrnons30BaTh MpuoOpeTeHHbIE 3HAHUS U
YMEHHUS [Tl SKOJIOTUYECKH IPAMOTHOTO
MOBEJICHUS B OKpYXKaIoIIel cpejie.

JI.P. «CBolicTBa AUCTIEPCHBIX CUCTEM.
WHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH U
oxpaHe TpyJa npu npoBenenun scex JII13

Hcnonn3oBarh HpI/IO6peTeHHBIe 3HaHHUA U
YMCHHUS IUIL OLICHKH BIIUAHUA XUMHUYCCKOTO
3arpsA3HCHUA 0pr>1<a10111e171 Cpcabl Ha OpraHru3M
YCJIOBCKA U APYIUC )KUBBIC OPraHNU3MBI.

HHCTpyKTaX 1O TeXHUKE OE30MaCHOCTH 10
OoXpaHe Tpyza nnpu nposeneHun seex JIII3.
JI.3. «CBolicTBa JUCTIEPCHBIX CUCTEM.

Hcnonb3oBath NpuoOpeTeHHbIE 3HAHUS U
yMeHus 17151 0e301acHoro oOpalieHus ¢
TOPIOYMMH U TOKCUYHBIMU BELIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM.

I13.Ne1-6
JI3. Ne 2 -12

Hcnons30BaTh HpI/I06pCTCHHBIC 3HaHUA U
YMCHHA IUIA IPUTOTOBJICHUA paCTBOPOB
3aJlaHHOM KOHICHTpAaIunu B 6BITy Hu Ha
ITPOU3BOJICTBC.

I1.3. «IIpuroroBnenue pacTBOpPOB 3aJaHHOU
KOHLICHTPALIUW.




Hcnonb3oBath npuoOpeTeHHbIE 3HAHUS U
YMCHHUSA IJIA KpPITH‘IGCKOfI OLCHKHU
JOCTOBEPHOCTH XUMUYECKON HH(pOpMaInH,
IIOCTYIAIOIIEH U3 Pa3HbIX HCTOYHUKOB.

I[1.3. «IIpuroroBnenue pacTBOpPOB 3aJaHHOU
KOHIICHTPALIUY.

[1.3. «O3HakoMIIEHHE C KOJUIEKLIUEN
HEPTEIPOTYKTOBY.

JI.P. « CBoiicTBa TUCHEPCHBIX CUCTEM.

JI.P. «O3HaKkoMJIEHHE C KOJUJIEKLIHEN KaydyyKOB
Y PE3UHBD».




YYEBHO - METOJINYECKOE U MATEPUAJIBHO —- TEXHUYECKOE
OBECHEYEHUE IPOT'PAMMBIYYEBHOM JJUCIUILIUHBI «XUMMUST».

Jlns peanuzanuu ydeOHOM MUCIUIUIMHBI «XUMHS» B HAJIMYUM €CTh  y4eOHBIN
KaOMHET, KOTOpPBI obOecredeH CBOOOMHBIM JOCTynmoM B HWHTEpHET BO Bpems
y4eOHOro 3aHsATUS M B Mepuoj BHEY4YEOHOM NeATeNbHOCTH OOyYaromuxcs,
JTa0opaHTCKass KOMHATa.

[Tomenienue kabuneta oTBeuaeT TpeboBaHUAM CaHUTAPHO-IMHUAEMHUOIOTHIECKUM

npaBuWjaM U HOpPMAaTUBaM, OCHAIIEHO MeOeIbl0 M CpelCcTBaMU OO0y4YeHWUs,

JOCTATOYHBIMU  JUISl  BBIMOJHEHUS  TPEOOBaHW K  YPOBHIO  MOJTOTOBKH

oOydJarommxcs:

— TOCaJI0YHBIE MECTa MO KOJIUYECTBY oOyvaromumxcs - 25

— aBTOMAaTHM3UPOBAHHOE pabouee MecTo npenoaanBaTess —1

— TpuboOpel W HAOOPHI JJIsi TMOCTAHOBKH JIEMOHCTPAIMOHHOTO MU YYEHHUYECKOTO
IKCTIEPUMEHTA

— KOMIUIEKT y4eOHO-METOANYECKON TOKYMEHTAIUu - 7

— KOMIUIEKT Y4eOHO-HAIISIIHBIX TOCOOuit - 3

— JUAAKTUYECKUH Mmarepuan (KapTOYKH-3aJaHus, KpPOCCBOPJbI, pa3aaTOUYHbIC
TaOJIUIIBI, TECTHI) IO BCEM pazjiejiaM IPOrpaMMbl

— yuebHuku — 30.

— KoMmImbroTEp —1

6mnbnmnoTeyHbIn GoHA,

Jiist peanu3anuy MpOX0oKIeHUS MPOTrpaMMbl YI4EOHON JUCIUTUTMHBI « XUMUSD) B
paMKax MmporpamMMbl IpodeccrnoHaIbHOTO 00pa30BaHUs HEOOXOAMMO HATMYHE
CJIEIYIOIINX MPEIMETOB JIA00PATOPHON MOCY/IbI U PEAKTUBBI:

[TnuTKa ’nekTpuyeckas 1adbopatopHasi, IpuOOp M1 WLTIOCTPAIIUU 3aKOHA
COXpaHEHUS Beca BEIECTB, MOCOOME /ISl IEMOHCTPAIIMKA CUHTE3a OelKa, KOJUIeKIUs
«TomnuBoy, koyutekuu: «MUHEpaJbl U TOPHBIE TOPOABI», «llone3HbIe HCKOTTaeMBbIe
ISt Kypca reorpadgumny, «KaMeHHbIH yroiby, «MuHepaabHbIe YA00OpeHUs», HA00p
CTEKJIIHHBIX TPYyOOK, HAOOp COJiel 1 IEMOHCTpAlMU ONBITOB, IPUOOpP st
OKUCJICHUS CIIUPTa HaJl MEAHBIM KaTajanu3aTopoMm, Kojiba crexisaHHas Ha 500 mut., 1000
Mi.,250 mi.,50 M., ctakanbl: cTekasaHbii. 300 mi.,100 mo., mractmaccoBsiii. 100
MI1.,250 M., MepHbIi nuauHAp, 100 M., 25 mi., ctynka ¢ nectukoMm dapdopoBas,
Jiep>KaTeIu s MPOOUPOK C ICPEBSIHHON PYUYKOH, JIOKKA KEJIEe3HAs TSI OTBITOB,
turn (aphopoBbie  KPBITKAMH, MTATUB ISl KAMIEIbHBIX OIBITOB, IITATUB JJIS
MPOOUPOK TIIACTMACCOBBIH (O€TbIif), CMIUPTOBKA, YUEHUIECKUE TTOTOHBI
TJIaCTMAcCOBBIE (3€JICHBIC), CeTKa acOecToBas (Maasi), HaOop MPOOUPOK, IIITATHUB
nabopaTopHBIA (OOJBINON) ¢ KPETIEHHEM 1 KOJIBIIOM, IIUTIIIBI IJIs TUTIICH, TPHOOp
JUTSL IEMOHCTPAIIMH COCTaBa BO3/1yXa, MPUOOP JJIS MOTYISHHS Ta30B,
MPOCTPAHCTBEHHASI MOJICNIb PELISTKH MarHus, MPOCTPAHCTBEHHAS MOJAENb PEIIETKH
MeJId, MPOCTPAHCTBEHHASI MOJICNIb PEIIETKHU rpaduta, MPOCTPAHCTBEHHAS MOJEIb
pEUIeTKH XJIOpUJla HaTpHs, BOPOHKA MPOIUIICHOBAs CPEeAHSsA, MPOOKA PE3UHOBAS;



ConsiHas KucinoTa, aFOMAHAN TPaHyJIMPOBAHHBIN, IUHK I'PaHyJIMPOBAHHBIM,
METUJIOBBIN OpaHXKEBBIN (MOPOIIOK), JIAKMOU/T (TTOpOIIOK), heHondTaaenH
(MOpOo1IOK), IIUHK MOPOIIOK, MEAb CEPHOKUCTAs, CEPEOPO a30THOKUCIIOE, TUAPOOKUCH
KaJlusl, OKCHUJI kee3a (3), Kene30 METATMYECKOE BOCCTAHOBJIEHHOE (TIOPOIIIOK),
QTIOMHUHHI B TIOPOIIIKE, OKCUJ Oapusi, OKCUJ MEIU, IMHK CEPHOKHUCIIBIN, KaTui
CEPHOKUCIIBIN, XKEIE30 CEPHOKUCIIOE, XJIOPUI MEIU, XJIOPUJ KAJIbLIH, XJIOPUIT
aMMOHMUS, MarHUN CEPHOKHUCIIBIN, KaJTUd XPOMOBOKUCIIBIN, XJIOPU XPOMa, KaJIbLIAN
CEPHOKHCIIbII, Oapuil yrIeKUCIbld, KAIbLMHI YITIEKUCIIBIN, XJTOPUAMArHus, XJI0pUI
HATpPHs, XJIOPUJ ATFOMUHUS, XJIOPUJ Kallusl, XJIOPU]T Keje3a, XJopu Oapus, HaTpUil
YTJIEKUCIIBIA, HATPUN CEPHOKUCIIBIN, ITIMLEPHUH, KUCJIOTA CEPHAsl, OPraHUUECKUE
KHCJIOTBI: YKCYyCHasl, NaJIbMUTHUHOBAsI, CTEAPUHOBAS, HATPUN METaJUIMUECKUil (B
METaJUTMYeCKOM KopoOe), OpoMHas Bojia, OpoM, Kaauil MEeTaTTUYECKUM.

B Oubnuoreuynslii GoHJ BXOAAT YYEOHUKH U Y4eOHO-METOAMYECKHE KOMIUICKCHI,
PEKOMEHJIOBaHHbIE [JIsl MCIOJBb30BaHUS B MpPO(ecCHOHaIbHBIX 00pa30BaTEIbHBIX
OpraHu3alusx, peanu3yonmx o0pa3oBaTeIbHYIO
nporpamMmy cpeaHero oomero odpaszoBanus B npezenax ocBoerus OIIOIT CIIO na
0a3e OCHOBHOI'O 0011Ero 00pa3oBaHHUs.

bubnuoreunslil GoHI TOMOTHEH CIIPABOYHUKAMU, KHUTAMU JJI YTEHUS TIO XUMUHU.

B mnpouecce ocBoeHus mnporpamMMmbl y4e€OHOW JUCHUIUIMHBI «XUMHUS» CTYIEHTHI
UMEIT BO3MOXHOCTh JIOCTYNA K 3JIEKTPOHHBIM Y4eOHBIM MaTepuajaMm I0 XUMHH,
UMEIOIMUMCS B CBOOOJAHOM JOCTyne B ceTH VIHTepHET (RJIEKTPOHHBIM KHHUIaM,
OpakTUKyMaM, TectaM, MmaTepuaiam EI'D u np.).



PEKOMEHAYEMAS JIUTEPATYPA.

OCHOBHbBIE HCTOYHUKMH:

la6puensa O.C., OctpoymoB W.I'. Xumusa mis mpodeccuil M crnenuaibHOCTeH
TEXHUUYECKOT0 MpopuiIs: y4eOHUK A CTYH. yUYpexaeHuil cpea.npod. oOpa3oBaHus.
— M., 2014.

JlonmoJIHUTEIbHbIE HCTOYHMKM:

®denepanbHblil TOCYIaPCTBEHHBIN 00pa3oBaTeIbHbIM CTaHIAPT CPEAHEro (IIOJHOIO)
oOmero obpazoBanus. YTB. [Ipukazom Muno6puayku Poccun ot 17 masg 2012r. Ne
413.

INabpuensn O.C. Xumus s npenojasatesisi: y4eOHO — METOAUYEcKoe mocoodue/
O.C. T'a6puensu. I'.T". JIsicoBa. — M.: 2014.

I'abpuensn O.C., OctpoymoB W.I'., CnankoB C.A., Jopodeesa H.M. Ilpaktuxym:
yue0.1mocooue AJist CTy/. yupexaeHuii cpe. mpod. oopa3oBanus. — M., 2014,
INa6puensna O.C., OctpoymoB N.I'., Cnanko C.A. Xumusi: mocodbue Jijis moJArOTOBKH
k EI'D: yueb.mocobue nis CTyn. yupexjaeHui cpea. mnpod. obOpazoBanus. — M.,
2014.

INa6puensn O.C., JIbicora I'.I'. Xumus. Tectsl, 3a1aun 1 ynpaxHeHUs: yded.mocodue
JUTSL CTYJI. YIpeXIeHuM cpen. npod. odbpazoanus. — M., 2014.

Epoxun FO.M. Xumus: 3agaun u ynpakHeHus: y4e0.mocodue s CTy. YUpEKIeHUN
cpen. npod. oopazoBanus. — M., 2014.

Epoxun HO.M., Komanea W.b. Xumus mgis npodeccuit u cCrenuagIbHOCTEH
TEXHUYECKOTO M €CTECTBEHHOHAYYHOI'0 MPOQMiIei: ydeOHUK A CTYIl. YUPEKIESHUM
cpen.npod. obpazoBanus. — M., 2014.

Epoxun FO.M. Xumus: 3agaun u ynpakHeHus: y4e0.mocodue sl CTy. YUpeKIeHUN
cpen. npod. obpazoBanus. — M., 2014.

Epoxun FO.M. COopHUK TECTOBBIX 3aJaHUN MO XUMHH: y4eO.mocoOue st CTy..
yupexaeHu cpe. mpod. odpazoanus. — M., 2014.

Epoxun HO.M., Kosanesa W.b. Xumusa pmna mnpodeccuii u crenuaibHOCTEH
TEXHHUYECKOTO MPOQPiIst. DIEKTPOHHBIM y4eOHO-METOMMYECKH KOoMIUieKc. — M.,
2014.

CnagxoB C. A., OctpoymoB W.I'., I'abpuenssa O.C., JlykpsinoBa H.H. Xumus s
npodeccuil U CenuaIbHOCTEH TEXHUYECKOro Mpoduiis. DIEKTPOHHOE MPUIIOKEHUE
(amexkTpoHHOE yueOHOe M3[aHue) IS CTyA. YUpeKIeHun cpen.npod. oOpazoBaHUs.
— M., 2014.

HNHTepHeT:

www.pvg.mk.ru (omumnuana «l[lokopu BopoOrseBbl roper»). www.hemi.wallst.ru
(O6pazoBaTenbHBIN CAUT JJI MIKOJILHUKOB «XUMHUs»). www.alhimikov.net
(O6pazoBaTenbHBIN CAUT JJIs MIKOJIHHUKOB).

www.chem.msu.su (OnexkTpoHHass OMOIUOTEKA 110 XUMHUH ).



www.enauki.ru (MHTepHeT-u3JaHue il yuuTened « ECTeCTBEHHbIE HAYKH ).
www. Iseptember.ru (MmeTonuyeckas razera «IlepBoe centsiops»). www.hvsh.ru
(xkypHas «XUMUS B LIKOJIEY).

www.hij.ru (KypHall « XUMHUS U KU3HBY).
www.chemistry-chemists.com (3JIeKTpOHHBIH KypHaJI « XUMUKH U XUMUSD).
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