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PACCMOTPEHO YTBEPXIAIO

METOAMYECKON KOMUCCUEN W.omupexropa I'BIIOY «KTTuXXT»
€CTECTBEHHOHAYUYHBIX AUCLUIUINH, TIOBApPOB,

KOHJIUTEPOB, TEXHOJIOI'OB B.A. llax6a3sn
oT «31» aBrycra 2022 r.

[peacenarens MK /JI.C. KapaBaega /

Paccmorpena

Ha 3ace/laHuy TeJaroruyeckoro CoBeTa

npotokos Ne 1 ot «31» aBrycra 2022 r.

Paboyas mporpamma y4eOHOW TUCIUTUIAHBI JAY]. 03 «OcHOBBI XUMHUMY» pa3zpaboTaHa
Ha ocHoBaHuu @enepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit @enepaunn» ot 29 nexadps
2012 r. N 273-®3 (B pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016);TpeboBanuit ®I'OC cpennero
obmiero 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, 0JJ0OpEHHON penieHneM ¢eaepaIbHOT0 yueOHO-METOAMYECKOTO OOBEAUHEHUS IO
obmemy o6pazoBanuto (mpoTokoi oT 28 utoHs 2016 1. Ne 2/16-3), pekoMeHAa1Mi IO OpraHU3aAlUH
MOJTyYEeHHUsI CpeHero oO0Imero oOpa3oBaHUS B MpeAesax OCBOCHHUS 00pa30BaTENBHBIX MPOrPaMM
CIIO mna ©0a3ze OCHOBHOroooOmero o0pa3oBaHus C YydyeroM TpeOoBaHUIl (QenepanbHbIX
roCy/IlapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAApTOB U mosiyyaemMoi mnpodeccun CIIO (mmucbmo
JernapTaMeHTa TOCyJapCTBEHHOW MOJUTHKUM B cdepe MOAroToBKM pabounx kaapo u IO
Muno6praykun Poccum ot 17.03.2015 Ne 06-259 ¢ yrouyHeHHsSIMH, OJOOPEHHBIMH HAyIHO-
MeTou4YecKuM coBeToM lleHTpa mpodeccnoHanbHOro 00pa30BaHUS W CHUCTEM KBATH(PHUKAIIUN
OI'AY  «DUPO» mporokon Ne 3 or 25 wmas 2017 r.), nOpUMEpHOW MNPOrpaMMbl
o0meoOpa3oBaTeIbHOM ~ yu4eOHOW  JUCHUIUIMHBI  «XUMHs» Uil TpOo(ecCHOHATBHBIX
o0pasoBaTeNbHBIX opranu3anuii, pekomeHaoBanHoit OI'AY «OUPO» npoTtokos Ne 3 ot 21 wuronst
2015 1., peructpanmonHbii Homep 383 ot 23 wurons 2015 1. OI'AY «DUPOy», ¢ yuérom
tpedoBanuii: PI'OC CIIO no npodeccuu 23.01.09 Mammuuct gokomotruBa (npukaz3 MOH P® ot
2 aprycta 2013r. No703, 3apeructp.Muntoctuiuu PO 20 asrycra 2013r., peructp.Ne 29697, B pen.
npukazaMunoopraayku Poccun ot 09.04.2015 N 389).
Opranuzanus-pa3padoTuukK: l'ocynapctBennoe Or0KETHOE npodeccuoHanbHOE
oOpasoBatenbHOE yupekaeHue KpacHonapckoro kpas «KpomOTKHHCKUN TEXHUKYM TEXHOJIOTHIA
1 KEJIE3HOJOPOKHOTO TPAHCIIOPTa»

Astopsl: TperbsikoBa O.0. , Mockanea N.I'. ,
EBceenko T./I. , npenoaaBarenu ['BIIOY «KTTuXT»

Peneunsenrsr: xXMmeneuko Omupra 'puropreBHa

[IpenoxaBaTennb
MII 3annMaeMasi TOJDKHOCTD

I'BITOY KK «I'CT»

Mecto pabotst

IIpennogaBarenn
Kpamu¢pukarws mo qurioMmy

CemenoBa Enena CranuciaBoBHaA
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I'BITOY «KpOonOTKHHCKHN MEAUIIMHCKAN KOJIIEIK))
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Kpanubpukauus no aumiomy
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HOACHUTEJIBHAS 3AIINCKA

PaGouas nmporpamma 1mo XuMHUH COCTaBJIeHA HA OCHOBE (peepaaIbHOr0 KOMIIOHCHTA
rOCYJapCTBEHHOT'0 CTaHAapTa CpeaHero (IOJHOro) ol1ero oopa3oBaHus, Ha
OCHOBE ITPUMEPHOI ITporpaMMbl 00111€00pa30BaTeILHON yueOHON JUCHUTLTAHBI
«OCHOBBI XUMHW» JIJIs1 TPO(hEeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHu3aIlHi,
peanu3yommux 00pa3zoBaTebHYI0 MporpaMMy CpeaHero(IoJIHOT0) O0IIero
oOpa3oBaHus, TMpeaHA3HAYCHA JIJIS U3YYCHUS XUMHH B IEIIAX Peasi3ariiu
00pazoBaTeIbHOM IPOrpaMMBbI CPEAHET0 OOIIIEro 00pa3oBaHus TMPHU MOATOTOBKE
KBAJIM(DHUITMPOBAHHBIX PA0OUYNX, CITY)KAIUX U CIEITUAIMCTOB CPETHETO 3BCHA.

Coneprxanue nporpaMmmbl «OCHOBBI XUMHHY HAIIPaBJICHO HA TOCTHIKCHUE CICAYIOIINX
LEeJICH:

dopmupoBaHUe y 00yJarONUXCSl YMEHHSI OIIEHUBATh 3HAYMMOCTh XUMHUYECKOTO
3HAUCHUS JUIS KaXKJ0T0 YEJIOBEKa;

* popMupoBaHHe y 00yJaronIuXxcsl [eJIOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMHUU B
CO37IaHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA; YMEHUS OOBSCHATD
00BEKTHI U MPOIECCHI OKPYKAIOIIECH NeMCTBUTENIBHOCTH: TPUPOIHOM, COIUATBHOM,
KyJIbTYPHOU, TEXHUYECKOM CPE/Ibl,- UCTIONB3YS JJIA 3TOT0 XUMHUECKHE 3HAHUS;

* pa3BUTHE Y 00YyJaIONINXCsl YMEHUN pa3nuyaTh GaKThl U OLIEHKH, CPABHUBATh
OIICHOYHBIE BBIBOIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OIEHOK U CBS3b KPUTEPHEB C
OTIpeJICICHHON CUCTEMOM IIEHHOCTEH, (hOPMYJIUPOBAaTh 1 OOOCHOBHIBATH
COOCTBEHHYIO IMO3HUITHIO;

* mpuoOpeTeHue 00yJarOIIMMHUCS OTBITAa PA3HOOOPA3HOM JAESITEIbHOCTH, TTO3HAHUS U
CaMOTIO3HAHMS; KITFOUEBBIX HABBIKOB, UMEIONUX YHUBEPCATHLHOE 3HAUCHHE JITIS
Pa3TUYHBIX BUOB IEATEILHOCTH (HaBBIKOB PEIICHUS MTPOOJIEM, IPUHSITHS
pEIICHH, TONCKA, aHaTu3a U 00paboTKN MHGOPMAIIH, KOMMYHHUKATHBHBIX
HABBIKOB, HABBIKOB U3MEPEHH, COTPYAHIUYECTBA, 0€30MMaCHOTO OOpAIIeHUS C
BEII[ECTBAMU B MTOBCETHEBHOM KU3HN).

Peanuzanust e TyKTUBHOTO MOAXO0/Aa K U3YYCHHIO XUMHH CTIOCOOCTBYET Pa3BUTHIO

TaKHX JJOT'MYCCKHNX onepauﬂﬁ MBIIIJICHU, KaK aHaJIn3 1 CHHTC3, 0606HIGHI/IG n



KOHKpETHU3allysl, CPABHEHHE U aHAJIOT U, CUCTEMAaTU3alMs U KIacCU(PUKALUs 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 UHIUBUYAIbHON CAMOCTOSITENIbHON paboTe 00ydaromuxcs
(nanucanue pedepaToB, NOJATOTOBKA COOOIIEHUH, 3allIUTa TPOEKTOB), B MPOLIecCe
y4eOHOM 1eITebHOCTH MO/ PYKOBOACTBOM IpenoaBatTes (BbITOTHEHUE
XUMHYECKOT0 KCIIEPUMEHTA — TAOOPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT,
pelIeHre MPAKTUKO — OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U T. 1I.).

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 O0YyUAIOIIMXCS CIIeUATbHbIE
IpeIMETHbIE YMEHUS padoTaTh C BEIIECTBAMH, BBIIIOJIHATH MPOCTHIE XUMUYECKUE
OTIBITHI, YYUT O0€30MaCHOMY U SKOJOTUYECKHU IPAMOTHOMY OOPAIIEHHUIO C
BEIIECTBAMU, MaTEpHUAJIaMU U MIPOLIeCCaMU B OBITY U Ha IPOU3BOJICTBE.

[Iporpamma conep:KUT TeMaTUKy pedepaToB AJis OpraHU3aINH CAMOCTOSTEIbHON
JEeSTENBHOCTH 00YJaIONIUXCsl, OBIAAEBAIOIINUX MPOPECCUIMHI TEXHUYECKOTO
podus.

B nporecce u3yueHus: XuMuuBaxHoO (HOpMHUPOBATH HH()OPMALIMOHHYIO KOMIIETEHTHOCTh
oOydarommxcs. [ToaToMy mpu opraHu3anuu caMOCTOSITEIbHON PabOThI
HE0OX0IMMO aKIIEHTHPOBATh BHUMAaHNE 00yUYaIOIUXCS HA TTOUCK HH(MOPMAITIHU B
cpelncTBax macc-menua, MiaTepuere, B yueOHOM U CICIIMAIIBHON JTUTEPATypE C
COOTBETCTBYIOLIUM O(DOPMIICHHUEM U MPEACTABICHUEM PE3YJIbTATOB.

[Tporpamma pazpabortana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odIeTro
o0Opa3oBaHus, MPEABSIBISIEMBIX K CTPYKTYpE, COJACPKAHUIO U Pe3yJIbTaTaM
OCBOEHHUS Y4eOHON AUCIHUIUIMHBI «OCHOBBI XUMUN», B COOTBETCTBUH C
PEKOMEHAIUSAMU 10 OPTaHU3aLMHU OJYUEHHUS! CPEIHETO 00IIEero oopa3oBaHus B

npejiesiax OCBOCHUSI 00pa3oBaTEIbHOM MPOTPaMMOM CPETHETO



npogecCuoHaIbHOr0 00pa30BaHus Ha 0a3e OCHOBHOIO CpeIHETO 00pa3oBaHUs C
yuetoM TpeboBanuii denepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX
CTaHJAPTOB U MOITY4YaeMbIX MPOQECCHii W CTIENUATBHOCTEH (MTMCHMO
JlemapTamMeHTa rocy1apcTBEHHON TOJUTHKH B chepe MOATOTOBKY PabounX KaapoB
u 1110 Muno6pnayku Poccun ot 17. 03. 2015 r. Ne 06-259).

N3yuenne ob1ieobpazoBaTebHON yueOHON TUCIUIUTMHBI « OCHOBBI XUMHUI)

3aBepIIaeTCs MOABEICHUEM UTOTOB B opMe TudPepeHInpoBaHHOTO 3a4eTa.



OBIIIAS XAPAKTEPUCTUKA YYEBHOM JIESTEJIBHOCTH

XuMmusl - HayKa O BEIIECTBAX, UX COCTABE M CTPOCHHH, CBOMCTBAX W MPEBPAIICHUSX,
3HAYECHUN XUMHUYECKUX BEIIECTB, MATCPUAJIOB M MPOIIECCOB B MPAKTHICCKOM
JESTEITHPHOCTH YeJIOBEKA.

Coneprxanne 001eo0pa3oBaTebHON yueOHOM TUCIUTITUHBI «OCHOBBI XHMUH
HaIpaBJIEHO HAa YCBOEHHE O0YYarONMMHUCS OCHOBHBIX MOHATHM, 3aKOHOB M TEOPUI
XMMWH; OBJIAJICHUE YMEHUSMHU HAOIIOAaTh XUMUYECKHUE SIBIICHHSI, IIPOBOJIUTH
XUMHYECKUH IKCIIEPUMEHT, TIPOU3BOIUTH PACUCThl HA OCHOBE XUMUYECKUX
(GOpMyJT BEIIECTB M YPAaBHEHUN XUMHYECKUX PEAKIIHH.

B nporiecce u3ydeHrss XUMUH Y 00 yYaFOIIMXCS Pa3BUBAIOTCS TO3HABATEIHHBIC
MHTEPECHl U MHTEIICKTYyaIbHBIC CITOCOOHOCTH, ITOTPECOHOCTH B CAMOCTOSTCIIEHOM
NPHOOPETCHUH 3HAHUH TI0 XUMHUHU B COOTBETCTBUH C BO3HUKAFOIIIMMHU
’KU3HCHHBIMU TIPOOJIEeMaMu, BOCIIMTHIBACTCS OEPEKHOE OTHOIIICHUE K MPUPO/IE,
IOHUMaHUE 37]0pOBOT0 00pa3a )XKU3HU, HEOOXOIUMOCTH MPEIYITPEKTCHUS
SIBIICHUH, HAHOCSIIIUX BpPe]] 3/I0POBBIO M OKpYKatomiel cpeae. OHU OCBaMBArOT
IpUEMbI TPAMOTHOCTH, 6€30ITaCHOTO MCIIOJIb30BaHUSI XUMHUECKUX BEIIECTB U
MaTepHAJIOB, IPUMEHSIEMBIX B OBITY, CEIBCKOM XO3SIICTBE U Ha TIPOM3BOJICTBE.

Peanmzarnust 1eyKTHBHOT'O MTOIX0/1a K U3YYCHUIO XHMHH CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTUIECKUX OTEepaIfii MBIIIICHUS, KaK aHAJIU3 B CUHTE3, 0000IICHIE U
KOHKPETH3AIHs, CPABHCHHUE U aHAJIOTHS, CUCTEMATHU3AINS U KIIACCUPUKAIUS U JIP.

Crnennduka n3ydeHus Ipu OBIaAeHUN MPOodHEeCCHsIMUA TEXHUYECKOTO MPOQPUIIS
oTpakeHa B Kaxxaoil TeMe pazaena «Coaepkanue ydeOHOU JUCITUTUTMHB) B
pyopuke «IIpodunbabie 1 TpodeccnoHanbHO 3HAYNMBIC YJIEMEHTHI COJICPIKAHMS.
OTOT KOMIIOHEHT Pean3yeTcs MPY WHIAUBUIYAIBHOW CaMOCTOATEIBHOM paboTe
oOydarommxcs (HamucaHuu pedepaToB, MOATOTOBKE COOOIIECHUH), B POIIECCE
y4eOHOM JESITEIILHOCTH 10T PYKOBOJICTBOM IPEMO/1aBaTesl (BHIMOTHEHUN
XUMHYECKOTO IKCIIEPUMEHTA - TAOOPATOPHBIX OMBITOB U MPAKTUUYECKUX PaOOT,
PEIICHUH MPAKTHKO-OPUECHTUPOBAHHBIX PACUETHBIX 3a/1a4).

B mporiecce n3ydeHnss XUMUU TEOPETUUECKIE CBEACHUS JTOMOTHIIOTCS

ACMOHCTpAHUAMMU, Ha60paTOpHBIMI/I OIIbITaMH U IIPAKTUYCCKHUMHU 3aHATHUAMM.



3HAYUTEITBHOE MECTO OTBOJIUTCS XUMHUYECKOMY SKCIIEPUMEHTY. OH OTKpPBIBAET
BO3MOKHOCTh (POPMHUPOBATH Y OOYHAIOUIUXCS CHEIUATbHBIE TPEAMETHBIC YMEHUS:
paboTaTh C BEUIECTBAMHU, BBITIOIHATH MPOCTHIE XUMUYECKHUE OTBITHI, YUYUTh
0e30MacHOMY U 3KOJIOTMYECKH TPaMOTHOMY OOpalIeHUIO C BEIECTBAMH,
MarepuajiaMy U MPOIeccaMu B OBITY U Ha MPOU3BOJICTRBE.

B nporecce u3ydeHus XuMuu BaxXHO POpMUPOBATH HHDOPMALIMOHHYO
KOMITIETEHTHOCTh oOyuatomuxcs. [loaToMy mpu opranu3anuu caMoCTOSITEIbHOM
paboTHl HEOOXOIMMO aKIIEHTUPOBATH BHUMAHHE O0YYAIONIUXCS HA MIOUCKE
uH(OpMaIMK B CPEJICTBAX MAaCCMeIa, HHTEPHETE, Y4eOHOM U crieluaibHON
JUTEPAType C COOTBETCTBYIOIIMM O(POPMIIEHUEM U TIPE/ICTABICHUEM PE3YIIHTATOB.

Nzyuenne oO1ieobpazoBaTeIbHON yIeOHOM AUCITUTIIMHBI « OCHOBBI XUMHI)

3aBepIIaeTCs MOABEICHUEM UTOTOB B popMe U PepeHIIMpOBaHHOTO 3a4eTa.

MECTO YYEBHOM JJUCHUIIJIUNHBI B YYEEHOM ILIAHE.

O6Hl€06p330BaTGHBHaSI yqe6Ha;1 JUCTUIIIINHA «OCHOBBI XUMUH» OTHOCHUTCS K

Hpe,HMGTHOﬁ obnactn «ECTeCTBEHHBIE HAaYKHM» U K

0011e06pa3oBaTeIbHOMYY4eOHOMY IIMKIY OCHOBHOM MPO(heCCHOHAITBHOM
00pa3oBaTeILHOM IPOrpaMMBI CPeIHETO MPOPECCHOHATBEHOTO OOIIEro
obpazoBanus [IIIKPC c yu€rom tpeboanuit ®I'OC CIIO u npodus

po¢eCCHOHATLHOT0 00pa30BaHMS.



PE3YJIbTATBI OCBOEHUA YYESHOM JUCIHUILINHBI

OcBoeHnue cosiepxanus yueOHON JucUIIuHbl « OCHOBBI XUMUMY, 00€CIIeYnBaeT
JOCTH)KEHUE O00YYaroIUMUCS CIETYIONUX PE3yIbTaTOB:

JIMYHOCTHBIX:

1) d9yBCTBO rOPJOCTH M YBAXKEHUS K UCTOPUU U JOCTHKCHHUSM OTEYECTBEHHOM
XUMHYECKOW HAYKH;

2) yMeHHue NMPOSIBIAThH YBAXKEHUE K JIFOSM TPYyAa, OCO3HAIONINNA IIEHHOCTh
cobcTBeHHOTO Tpyaa. Ctpemsiuiics K opMUPOBAHUIO B CETEBOM Cpejie
JTUYHOCTHO M MPO(HECCUOHATHHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO ciienay;

3) o0OCO3HaHHUE MPUOPUTETHOM IEHHOCTU JUYHOCTH YEJIOBEKA; YBaXKAIOIIUN
COOCTBEHHYIO M UYKYI YHUKAIBHOCTh B PA3JIMUHBIX CUTYaIUsAX, BO BceX (popmax
U BUJaX JIeATEIbHOCTH;

4) XUMHYECKH rpaMOTHOE MOBEACHUE B TPO(HECCHOHATBLHOM NESITEIbHOCTH U B OBITY
pu 00paIleHnH ¢ XUMUYECKIUMU BEIIECTBAMU, MaTepuaiaMH U MpoIeccamMu;

5) coOxrofeHue W mpomnaraijaa rnpaBuia 30pOBOTO U 6e30macHOro oopasa KHU3HHU,
CIopTa; MpeaynpexIeHue Tu00 MPeoI0IeHNe 3aBUCUMOCTH OT alIKOroJisi, Tabaka,
NICUXO0AKTHUBHBIX BELIECTB, a3aPTHBIX UTP U T.J.,COXPAHEHUE MCUXOJIOTUUECKON
YCTOWYMBOCTH B CUTYaTUBHO CIIOKHBIX UM CTPEMHUTEIBHO MEHSIOIIUXCS
CUTYaIUsX;

6) 3a0o0Ta 0 3aIKTe OKPYXKAIOIIEH Cpeibl, COOCTBEHHOH M Uy>KOH O€301MacHOCTH, B
TOM 4ucie UG pPOoBOIi;

7) TOTOBHOCTH K IPOJOJKEHUIO 00pa30BaHMs U MOBBIMICHUS KBATH(PUKAIIUN B
n30paHHOM PO ECCHOHATBHON AESTEIHPHOCTA U 0OBEKTHBHOE OCO3HAHUE POITU
XUMHYECKUX KOMIIETCHITH B ATOM;

8) TrOTOBHOCTH K MpodeCCHOHANBHONW KOHKYPEHIIUU U KOHCTPYKTUBHOM peaKIuy Ha

KPHUTHKY;



9)

10)
11)

12)

YMEHHUE UCTOJb30BaTh JOCTUKEHHUSI COBPEMEHHOW XMMUYECKON HAYKH U
XUMHYECKUX TEXHOJIOTHH JIJIsl MOBBILIEHUS COOCTBEHHOIO MHTEIIEKTYaIbHOTO
pa3BUTHS B BBIOpaHHOU PO ecCHOHAIBHON 1€ATENbHOCTH;

HKOHOMMYECKAsi aKTUBHOCTb, PEANPUUMUYUBOCTh, TOTOBHOCTh K CAMO3aHAITOCTH;
TOTOBHOCTB K CAMOCTOSITENIbHON PO(EeCCUOHATBHOM IESITEIbHOCTH B
COBPEMEHHOM OOIIECTBE, POSABIECHUE BBICOKONIPO(PECCUOHATIBHON TPYAOBOM
aKTUBHOCTH;

TOTOBHOCTB K OOLIIEHUIO M B3aUMOJICHCTBUIO C JIFOIBMU CaMOr'0 pa3HOIo cTaTryca U
B MHOTOOOpa3HbIX OOCTOSITENbCTBAX, TOHUMAHUE CYIIHOCTH HPABCTBEHHBIX
Ka4eCTB U 4EPT XapaKTepa OKPYKarOIIMX JIFOAEH U, CIIE0BATEIbHO, YMEHUE

HaXOJAUTh UHAUBUAYAIbHBIN MOAX0 K KaXJI0OMYy YEJIOBEKY.

MeETanpeaAMETHLIX:

1) HNCITIOJIb30BAHUC PA3JIMYHBIX BUAOB MMO3HaBaTEJILHOM ACATCIIBHOCTU U OCHOBHBIX

MHTEJJIEKTYaIbHBIX ONepannii (MOCTAHOBKH 3a/1auu, (OPMYJIUPOBAHUS THIIOTE3,
aHanM3a U CUHTE3a, CPaBHEHUS, 0000IIEHHUsI, CUCTEMATU3AIINH, BBISIBIICHUS
IPUYUHHO-CIIEICTBEHHBIX CBsI3€H, MOMCKA aHAJIOTOB, (POPMYIHPOBAHUS BHIBOJIOB)
JUISPELLICHUS [TIOCTABJICHHOMW 3a1a4i, IPUMEHEHUE OCHOBHBIX METO/I0B ITIO3HAHUSA
(HabmroieHus1, HAYYHOTO AKCIIEPUMEHTA) IS U3YUCHUS Pa3IMYHbIX CTOPOH
XUMHYECKUX 0OBEKTOB U MPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh

CTaJIKUBAThCS B MpodecCuoHAIBHOM cdepe;

2) UCTIOJIb30BAaHUE PA3NTMYHBIX UCTOYHUKOB TSI TIOJTYYEHUSI XUMUYECKON HHPOpMaIInH,

1)

2)

3)

YMEHHME OLICHUBATH €€ JOCTOBEPHOCTH ISl JOCTUKEHUS XOPOILINX PE3yIbTaTOB B
npodeccruonansHOi cdepe;

npeAMeTHBIX:

c(hOopMHUPOBAHHOCTH MPEJCTABICHUI O MECTE XUMHHU B COBPEMEHHOMN HAy9IHOU
KapTUHE MUPA;

MMOHUMAaHKE POJIN XHMHUHU B (OPMHUPOBAHUH KPYTro30pa U (PyHKIIMOHATIBEHON
TPaMOTHOCTH YeJIOBEKA JJISI PEIICHUS MPAKTHUYECKHUX 3a]1a4;

BJIaACHHNC OCHOBOIIOJIAralOIUMHU XUMHWYCCKHUMU ITOHATUAMUA, TCOPHUAMHU, 3aKOHAMHA

N 3aKOHOMCPHOCTAMMU,



YBEPEHHOE I0JIb30BAHUE XUMUYECKOU TEPMUHOJIOTMEN U CUMBOJIMKOM;

5) BJIaICHNC OCHOBHBIMU MCTOJaMU HAYYHOI'O ITO3HAHUWA, UCITIOJIB3YCMBbIMU B XUMUU

HaO0JII0ICHUEM, ONMUCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

6) ymenue o6padaTbiBaTh, OOBACHATH PE3YIbTATHl IPOBEICHHBIX OMBITOB U JI€1aTh
BBIBOJIBL;

7) TOTOBHOCTb M CLIOCOOHOCTh MMPUMEHATHh METObI IO3HAHUS NPU PEILICHUN
NPAaKTUYECKUX 3a/a4;

8) chopMHPOBAHHOCTh YMEHHUS 1aBaTh KOJIMYECTBEHHbIE OLICHKU U MPOU3BOJIUTH
pacyeTbl N0 XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM;

9) BnazieHNe NpaBUJIaMU TEXHUKUA O€30MAaCHOCTH MPU UCIIOJIH30BAHUN XUMUYECKUX
BEIIIECTB.

JIUYHOCHMHbBIE Pe3Ybmambl.
- YMEHHUE MPOSBISATh M JIEMOHCTPUPOBATH YBAXKCHHUE K JIIOJASAM TpPYJa, OCO3HABATh
[IEHHOCTh COOCTBEHHOTO Tpyda, CTpeMjeHHe K (OPMUPOBAHHUIO B CETEBOM cpene
JUYHOCTHO U MPOECCUOHATBHOTO0 KOHCTPYKTUBHOTO «IIU(GPOBOTO CIIEaY;

- YMEHHE OCO3HAIOLIUNA MPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKAIOIIHI
COOCTBEHHYIO U UYXYI0 YHUKQJIBHOCTb B Pa3IUYHBIX CUTYaIUsX, BO BceX popMax u
BUJIaX JESATEIbHOCTH;

- coOmroJieHne W TpolaraHja IpaBuia 370poBoro u Oe3omacHoro obOpasa >KHU3HH,
CIopTa; MpeaynpexacHue Ju00 MpPeoJojeHHuEe 3aBUCHUMOCTH OT alKorojs, Tabaka,
IICUXOAKTUBHBIX BEILECTB, a3apTHBIX UTP U T.O., COXPAHEHHE IMCUXOJOTHUYECKYIO
YCTOMYHUBOCThH B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIINXCS CUTYAIUX;
- yMeHHEe 3a00THUTCS O 3alluTe OKpY)KAIoMmeW cpelbl, COOCTBEHHONW W YYyKOU
0€3011acCHOCTH, B TOM YHUCJIe ITU(POBON;

- YMEHHE YIpPaBIATh COOCTBEHHBIM NPO(ECCHOHATBHBIM pa3BUTHEM, PEhICKCUBHO
OLICHUBAaTh COOCTBEHHBIA JKU3HEHHBIA OIbIT, KPUTEPUH JUYHOM YCHEIIHOCTH,
MPU3HABATH IECHHOCTh HEMPEPHIBHOTO 00pa30BaHNUS;

- TOTOBHOCTb K 3KOHOMUYECKOW aKTUBHOCTH, MPEINPUUMUYUBOCTH, CAMO3AHSATOCTH;

- TOTOBHOCTb K CAMOCTOSITEIbHOM MPOPECCUOHAIBHON JESTETHHOCTA B COBPEMEHHOM
00IIIeCTBE, MPOSBIATH BHICOKOTIPO()ECCHOHATBFHYIO TPYAOBYIO aKTUBHOCTB;

- TOTOBHOCTb K OOIIEHUIO U B3aUMOJEHUCTBUIO C JIIOJIbMU CAMOI'0 Pa3HOrO CTaTyca U B
MHOT000pa3HbIX 00CTOSITENIBLCTBAX, IOHUMAHUIO CYIIIHOCTA HPABCTBEHHBIX KAUECTB U
YepT XapakTepa OKPYXAIIIMX IO U, CIE0BAaTebHO, YMEHUIO HaXOJIUTh
WHJMBUAYaIbHBINA MOAX0]] K KaXJOMY YEIIOBEKY.



COJEPKAHUE YYEBHOM JUCIUILJINHBI

Beenenue (2 yaca)

HaydHbIe METO/TbI TO3HAHMS BEIIECTB U XUMHUYCCKHX SIBJICHUH. POJIb SKCIIepuMeHTa
TEOPUHU B XUMHUH.3HaUCHNUE XUMHUH TIPpU ocBoeHHH npodeccuii CITO
TEXHUYECKOT0 MpOoduIs.

BHeayauTopHasi _caMocTOsiTeJIbHAas padoTa.

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

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

Tema 1.1. OcHOBHBIE IOHATHS U 3AKOHbI XUMHUMH. (5 4acoB)

Ocnosnvie nonamusa xumuu. Bemectso. AtoM. Mosnekyna. XuMHUYECKUN 311EMEHT.
Annotponus. [IpocTeie u cioxHbIe BellecTBa. KauecTBEHHBIN U KOJTMYECTBEHHbBIN
COCTaB BeIIeCTB. XUMUYECKUE 3HAKU U PopMyIibl. OTHOCUTEIbHBIE ATOMHAS U
MoJieKyJsipHas Macchl. KonuecTBo BeliecTna.

Ocnoenvie 3axkonvt xumuu. CrexuoMeTpusi. OCHOBHbBIE 3aKOHBI XUMUU U CIEACTBUS U3
HUX. 3aKOH COXPAHEHHSI MACChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOM CTPYKTYpPBI. 3aKOH ABOTraJpo U CIEACTBUS U3 HETO.

Pacuernbie 3a1a4un HA HAXOXKAECHUE OTHOCUTEIIBHON MOJIEKYJISIPHOM MacCCHhl,
OIMpeIeJIEHHE MAaCCOBOM JOJIM XUMHUUYECKUX AJIIEMEHTOB B CJI0)KHOM BEILECTBE.
Peuienure 3a1ay Ha IPUMEHEHUE 3aKOHOB XUMUMU.

Jlemoncmpayuu:

- Moaenu aToMOB XMMUYECKHUX 3JIEMEHTOB.

- Konnekuus npocTeiX U CIOKHBIX BEIIECTB.

Ilpoghunvnsie u npogheccuonanvno 3navumvle 31emeHmol
cooepircanun. ANIoTpomHbIe MOAUUKAIMY yriiepona (anmas, rpadur),
KHCJIOpoaa (KUCIOPO/, 030H), ojoBa (cepoe u Oemoe 0510B0). [TorsTHE O
XUMHYECKOW TEXHOJIOTHH, OMOTEXHOJIOTUU U HAHOTEXHOJIOT U H.

BueayauropHasi caMmocToaTeJIbHAda padora.

2. CocraBnenue KpoccBopaoB 1o Teme: «BemectBo. ATom. Moinekynay.

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

4.

Tema 1.2 Ilepuoguueckuii 3akoH u [lepuoanueckasi cucreMma XUMUYECKHUX
sjemeHTOB /.. MeHaeieeBa u cTpoeHne aroMa.(8 4acon)



Ilepuoouueckuii 3axon /I.U.Menoeneesa. Otkpoitue /[.M1.MenneneeBsiM
[lepuonnueckoro 3akona. Ilepuoanueckuii 3akoH B (pOpMyIHPOBKE
J.1.Menneneena.

[lepuoanyeckas Tabyinia XUMUYECKUX JIIEMEHTOB — Ipauyeckoe 0TOOpakeHHe
MEePUOIUYECKOTO 3aKOHA.

CrpykTypa NepruoaNdeCcKO TaOJIUIIbI: TEPHO bl (Majbie ¥ OOJbIINE), TPYIILI (TJ1aBHAS
1 MO00YHAas).

Cmpoenue amoma u Ilepuoouueckuii 3axon /. U.Menoeneesa. AToM — CloxHas
yactuna. SAapo (mpoToOHBI U HEUTPOHBI) U AIEKTPOHHA 0000uKa. M30TOMHI.
CtpoeHue 37eKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB MaJIbIX MEPUOIOB.
Oco0OEHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB OOJIBIIUX
nepuoioB (MepexoaHbIX A1eMeHToB). [lousTue 06 opburansx. s-, p- u d-opouranu.
CoBpemennas popmynuposka [lepuonnyueckoro 3akoHa. 3HaueHUE
[lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMBI XUMUYECKHUX JIEMEHTOB
JI..MeHnneneeBa ajisg pa3BUTHSI HAYKU U TIOHUMAHUSI XUMUYECKOW KapTUHBI MUpAa.

Jlemoncmpayuu:

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

- JIluramudeckue Tabauibl 11 MoaeupoBaHus [lepuoandeckoi CUuCTeMBl.

JladopaTopHslii onbIT Nel «MonenupoBanue noctpoeHus [lepuoanyueckoit TabIUIIbI
XUMUYECKHUX PJIEMEHTOBY.

KontposbHasi padora Ne 1 «OcHOBHbBIE 3aKOHBI U MOHATUS XUMHUU. CTpoeHHE aToMay

IIpogpunvusie u npogheccuonanvHo sHauuMvle nemenmsl cooepicanus. Paano-

aKTUBHOCTb. Vcrionp30BaHuE PaAMOAKTUBHBIX U30TONOB B TEXHUYECKUX LETAX.
PeHTreHoBCcKOE U3IIy4eHUE U €r0 UCII0JIb30BAHUE B TEXHUKE U MEAULIMHE.
MogennpoBaHue KaKk METOJ TPOTHO3UPOBAHUS CUTYallUd HA POU3BOACTBE.

BHeayauTopHasi caMOCTOsITEIbLHAS padoTa.

hd

[ToaroroBka noknana «Ku3zub u nesarenbHocts .M. MenneneeBay.

6. CocraBieHue KpOCCBOPAOB MO TeMe: « XUMHUYECKUE PJIEMEHTHI U 3I0POBbE
YEJIOBEKaY.

7. TonroroBka pedepara «lcnonb3oBaHUE paIuOaKTUBHBIX H30TOIIOB B
TEXHUYECKHX LIETSAX».

8. Tloaroromka pedeparta «lcmonp3oBaHWE PEHTTEHOBCKOTO M3IIYUCHUS B TEXHUKE U
MEIULHEY.

9. Bemyck razersl: «llepuognyeckomy 3aKOHY pa3pyLICHUSI HE TPO3UT, a TOJIBKO

HAJICTPOWKA U Pa3BUTHUE.

Tema 1.3. Ctpoenue Bemectna.(10 yacos)

Honnaa xumuueckan céazv. KaTuoHbl, NX 00pa30BaHUE U3 ATOMOB B PE3YJIbTATE
mpoliecca OKUcIeHusl. AHUOHBI, UX 00pa30BaHKUE U3 aTOMOB B pe3yJIbTaTe
rpouecca BOCCTaHOBJIEHHs. IOHHAs CBSI3b KakK CBA3b MEXAY KAaTHOHAMU U
aHMOHAMH 3a CYET DJIEKTPOCTaTHUEeCKOro nputsbkeHus. Kitaccudukanys HOHOB: 1O



COCTaBy, 3HaKy 3apsijia, HATMYUIO TUapaTHOM 00010uku. MoHHbIE
KpHUCTa/UIMYecKue pemerku. CBOMCTBA BENIECTB C HIOHHBIM THUIIOM
KPUCTAJUIMYECKOUN PEIIETKH.

Koeanenmnuaa xumuueckasn ceazb. Mexanusm o0Opa3oBaHUs KOBAJICHTHOMN CBS3U
(OOMEHHBIIM U TOHOPHO-AKIENITOPHBIN ). DIEKTPOOTPUILIATENHHOCTL. KOBalIeHTHBIE
MOJISIPHAS U HETIOJIApHAs CBsI3U. KpaTHOCTh KOBAJICHTHOM CBSI3U. MOJEKYIIpHbBIEC U
aTOMHBIEC KpUCTAIIINYECKHE pemieTkr. CBOMCTBA BEUIECTB ¢ MOJICKYJISIPHBIMU U
ATOMHBIMHM KPUCTAJUIMYECKUMHU PEIIETKAMMU.

Memannuueckas céazv. MeTajuinueckasi KpUCTALIMYECKAS PEIIETKA U METAJUIMYECKas
XUMHYECKas CBS3b. PU3NYECKUE CBOMCTBA METAJIOB.

Azpezammuvie cocmoanun gewyecme u 6000poOHasn c6a3v. TBEPHOE, KUIKOE U
razo00pa3Hoe COCTOsIHUS BellecTB. [lepexo BemiecTBa u3 0JJHOr0 arperaTHOro
COCTOSIHMS B Jipyroe. BogopoaHas cBsi3b.

Yucmeule éeutecmea u cmecu. llonsitue o cmecu BeuiecTB. [ OMOreHHbIE U
reteporenHbie cMecu. CocTaB cMeceit: 00beMHasi U MacCoBasi J0JIM KOMIIOHEHTOB
CMECH, MacCOBasl 10J1 IPUMeECEH.

Jucnepcuuie cucmemot. Ilonstue o nucnepcHoi cucteme. {ucnepcuas dasza u
nucriepcuonHas cpena. Knaccudukanus nucnepcHsix cuctem. [HoHstue o
KOJUIOMIHBIX CUCTEMAX.

Jlemoncmpayuu:

- Mozenp KpUCTAINTNYECKON pEelIeTKU XJIOPUIA HATPUS.

- Mogenu kpuCTaUTMUECKUX PEIIETOK: «CYXOro Jbaay (WM oaa), anMasa, rpadura
(wMKBapIa).

- OOpas1bl pa3IMYHbIX JUCTIEPCHBIX CUCTEM: IMYJIbCUMN, CYCTIEH3UH, adp030JieH, renei
Y 30JIEH.

JladopaTopHblii onbIT Ne2«IIpurorosieHne cycreH3nun kKapooHaTa Kajabllusl B BOIE».

JlaGopaTopublii onbIT Ne3 «[lonydeHue sMyJIbCUM MOTOPHOT'O Macliay.

JlaGopaTopublii onbIT Ned «O3HaKOMIIEHHE CO CBOMCTBAMM JUCIIEPCHBIX CUCTEM.

KonTpoabnasi padora Ne 2 «XumMuueckas cBsizb. Cmecu».

BHeayauTopHasi cCaMOCTOSITEIbLHAS Pad0TAa.

10. TloaroroBka cooOuieHus «Pojab HOHHBIX COEIMHEHUN B HEKUBOUM NPUPOE U
KU3HU YEIIOBEKAY.

11. TloaroroBka coobmienus «O061acTu TEXHUYECKOTO MPUMEHEeHUS rpaduTa u
anMasay.

12. TloaroroBka pedepata «IlapaukoBslii 3 ekt B atmochepe 3eMiu u ero
BO3MOXHBIE MOCIIEICTBUSIY.

13. TloaroroBka pedepaTa «3anmra 030HOBOT'O CIO0SI OT XMMHUYECKOTO 3arpsi3HEHUS».

14. TloaroroBka coobmienus «I'pyOoarciepCHBIE CUCTEMBI, UX KIaCCU(PUKAINS U
HCIIOJIb30BaHUE B MPOGECCUOHATIBHOM eI TEIbHOCTI

Tema 1.4. Boga. PacTBopbl. JjeKTpoiuTHYeCKas Jucconuanus.(8 yacon)



Booa. Pacmeopuvi. Pacmeopenue. Bosia kak pacTBOpUTEINb. PACTBOPUMOCTH BEILIECTB.
Haceiennple, HEHAaCBIEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCHMOCTD
PacTBOPUMOCTH T'a30B, )KUJIKOCTEW U TBEPABIX BEIIECTB OT Pa3IUYHbIX (PaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA.

Inekmpoaumuueckan ouccoyuayusi. INEKTPOIUTHI U HEAIEKTPOJIUTHI.
DIEKTPOIUTUYECKAS AUCCOLUALINS.

MexaHn3MBbI 3JIEKTPOJIUTUYECKON UCCOLMALMN JJIS1 BEIIECTB C PA3JIUYHBIMYU TUIIAMU
XUMUYECKOU CBA3H. | MIpaTUpOBAaHHbBIE U HETUIPATUPOBAHHbIE HOHBI. CTENEHBb
ANEKTPOIUTHYECKON nucconuanuu. CUabHbIE U clladble 3JeKTponuThl. OCHOBHBIE
MOJIOKEHNS TEOPUH BJIEKTPOIUTUUECKON qUcconrau. KuciioTel, OCHOBaHUS U
COJIM KaK DJIEKTPOJIUTHI.

Jlemoncmpayuu:

- PacTBOpUMOCTB BellIECTB B BOJIE.

- PacTBOpEeHUME B BOJIE CEPHOM KUCIIOTHI U COJIEM AMMOHMUS.

- [IpuroroBneHne KeCTKOM BOABI U YCTPAHEHUE €€ )KECTKOCTH.

IpakTuuyeckoe 3anaTueNel «IIpurotoBneHue pacTeopa 3alaHHOW KOHIIEHTPALUN .

KonTposabnast padora Ne 3 no teme: «Bonma. PacTBopsl. DnekTpoauruueckas
JUCCOLIUALIUS.

IIpogpunvusie u npogheccuonanvbHo 3HaUUMbLe dleMeHmbl coOepicanus. PacTBOpeHue
KaK (PU3MKO-XUMUYECKUi rpoiiecc. TernnoBbie 3pPeKThl Npu pacCTBOPEHUH.
Kpucrannoruaparsl. Pemenne 3axad Ha MacCOBYIO JIOJIX0 pACTBOPEHHOI'O
BeniecTBa. [IlpuMeHeHue BoJbl B TEXHUUECKHUX HEsX. KeCTKOCTb BOJBI U CIIOCOOBI
ee ycTpaHeHus1. MuHepaabHbIe BOJBL.

BHeayauTopHasi caMOCTOsITEIbLHAS padoTa.

15. TloaroroBka pedepata «YcTpaHEHHUE )KECTKOCTH BOABI HA IMPOMBIITUICHHBIX
OPEATPUATUIXY.

16. TloaroroBka cooOuieHus «Boma kak peareHT U cpea Juisi XUMHYIECKOTO
poliecca.

17. TloaroroBka pedepata «Bkiag 0oTe4eCTBEHHBIX YUEHBIX B pa3BUTHE TEOPUU
AIEKTPOJIUTHYECKON TUCCOLUALTUI.

18. TloaroroBka coobmienus «Vcmonb30BaHNE MUHEPAIBHBIX KUCIOT Ha
MPEANPUATUAX PABTUIHOTO TPODHIISY.

Tema 1.5. Knaccudgukanusi HeOpraHu4ecKux coelMHeHN U X cBoiicTpa.(13
4acoB)

Kucnomowt u ux ceoiicmea. Kucinorsl Kak 37€KTPOIUTHI, UX KJIACCUDUKAIIHS TIO
Pa3JIMYHBIM MIPU3HAKaM. XUMHUUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUHU
ANEKTPOJIUTUYECKON JUCCOIUALINH.

Oco0eHHOCTH B3aUMOJEHCTBHS KOHLICHTPUPOBAHHON CEPHOU U a30THOM KUCIIOT C
MeTtasiaMd. OCHOBHBIE CIOCOOBI OJTYYEHUSI KUCTOTHI.

Ocnoeanusn u ux ceoiicmea. OCHOBaHUS KaK 3JEKTPOJIMTHI, UX KiIacCU(pUKAIUS 110
pa3IUYHBIM MPU3HAKaAM. XUMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUU



AIEKTPOIUTHYECKON Aucconnanuu. Pa3noxxeHne HepacTBOPUMBIX B BOJIE
OoCHOBaHUW. OCHOBHBIE CLIOCOOBI MOTYYEHUSI OCHOBAHMM.

Conu u ux ceoiicmea. Conu xKak 31eKTpoanuTbl. COIM CPEAHUE, KUCIIBIE U OCHOBHBIE.
XUMHYECKHE CBOWCTBA COJIEU B CBETE TEOPUU AJIEKTPOIUTUUYECKON TUCCOLUALIAM.
Cnoco0bI mosTy4eHust Coyei.

I'mpponus conen.

Oxkcuowt u ux ceoiicmea. Coneodpazyrone U HeCoaeoopa3yroIue OKCHUIBI.
OcHoBHbIE, aMPOTEPHBIC U KUCIOTHBIC OKCUBI. 3aBUCUMOCTh XapaKTepa OKCHaa
OT CTENEHU OKUCJIEHUsI 00pa3yIoIero ero MeTaia. XuMUYeCKUe CBONCTBA
okcu0B. [lonyuyeHne OKCUaOB.

Jlemoncmpayuu:

- B3aumMoienicTBrue a30THOM U KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOT C METAJIJIAMMU.

- T'openue docdopa u pacTBopeHHe NPOAYKTa FTOPEHUS B BOJIE.

JlaGopaTopHsblii onbIT Ne5 «VcnibiTaHue pacTBOPOB KUCIOT UHIUKATOPAMM).

JlaGopaTopHsblii onbIT Ne6 «B3anmoaeicTBUE KUCTOT C METAJUIAMU U OKCUJAMH
METaJIIOB».

JlaGopaTopHblii onbIT Ne7«B3anmoaelicTBrE KUCIOT C OCHOBAHUSIMU U COJISIMU».

JlaGopaTopublii onbIT Ne8 «lcnibiTaHUME pacTBOPOB HIETOUEH MHAUKATOPAMU.

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

JlaGopaTopusblii onbIT Nel0 «'uaponu3 conelt pa3IMuHOro TUIIa.

KontpoabHnasi padora Ne 4 o teme: «Kiaccudukanust HeopraHUYeCKUX COSTUHEHUN
U UX CBOWCTBa».

BHeayauTopHasi caMoOCTOsITEIbHASI padoTAa.

19. Tloaroroska pedepata «CepHast KHCIOTAa — «XJIe0» XUMUUYECKOU
IPOMBILIJIEHHOCTH.

20. IloaroroBka cooOmIeHUs «IKOIOTUUECKHUE MTPOOIEMBI, CBSI3aHHBIC C KUCIOTHBIMH
TOXKISIMI.

21. TloaroroBka pedepara«lloBapeHHas Coiib Kak XUMUUYECKOE CHIPHEY.

22. TloaroroBka pedepara«MHOTONIMKUN KapOOHAT KAJIbIIUS: B IPUPOJIC, B
MIPOMBIIINICHHOCTH, B OBITY.

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

24. TloaroroBka cooOiieHus «lVcTopus rumcay.

IIpogpunvusie u npogheccuonanvrHo 3Havumvle s1emeHmol cooepicanus. IlpaBuna
paz0aBiieHUs1 cCepHOM KHUCIOTHI. Mcnonb30BaHue CEpHOM KUCTOTHI B
MPOMBINUIEHHOCTHU. EAKKe menoun, ux HCIOIb30BaHUE B MPOMBIIIJIEHHOCTH.
l'amenas u HeramieHast U3BECTh, UX IPUMEHEHHUE B CTPOUTENBLCTBE. | UIIC 1
anedacTp, TMIICOBAHUE.

Tema 1.6 Xumuueckne peakunu.(14 yacon)

Knaccugpuxkayua xumuueckux peakyuii. Peaxuuy coe JuHEHUsI, Pa3iOKEHHUS,
3amenieHus, ooMena. Katanutuueckue peakiuuu. OOpaTuMble U HEOOpaTUMBbIE



peakuuu. ['OMOreHHbIE U TE€TEePOTreHHbIE PEAKIUU. DK30TEPMUUYECKUE U
SHAOTEPMUYECKUE peakuuu. TernoBoi 3P HEeKT XUMHUECKUX PEaKLIUM.
TepMoxumuyeckue ypaBHEHHUS.

Okucnumenvhno-eoccmanogumenvuvle peakyuu. CreneHb okuciaeHus. OKUCIATENb U
BOCCTaHOBJIeHHE. BoccTaHOBUTENb U OKUCIIEHUE. METO | 3JIEKTpOHHOTO OanaHca
JUISL COCTaBJICHUS! YPABHEHHUM OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMIA.

Ckopocmo xumuueckux peaxyuii. [IoHATHE O CKOPOCTU XUMUYECKUX PEAKIUN.
3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKLIHUIA OT pa3IMYHbIX (DAKTOPOB: MPUPOIBI
pearupyronmx BemecTB, X KOHIEHTPALMH, TEMIIEPATypbl, IOBEPXHOCTU
CONPUKOCHOBEHUS U UCIIOJIb30BaHUS KaTallu3aTOPOB.

Oopamumocmev xumuueckux peaxyuii. O6GpaTuUMbIe U HEOOPATUMBIC PEAKIIUU.
XMMHUYECKOE PABHOBECUE U CIIOCOOBI €r0 CMEIEHUS.

Jlemoncmpayuu:

- IIpumepsl HEOOPATUMBIX peaKIMil, UAYIINX ¢ 00pa30BaHUEM OCaJKa, ra3a UM BOJIbI.

- 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMU OT MPUCYTCTBUS KaTajau3aTopa Ha
npUMepe pa3oKeHUs MEePOKCUa BOJOPO/Ia C MTOMOIIBIO TUOKCH/IAa MapTaHiia U
KaTtajasbl.

JladopaTopHslii onbIT Ne 11 «Peakuus 3aMenieHuss MeI KEJIE30M B pACTBOPE
MEJHOTO KYIIOpOCa.

JladopaTopHsblii onbIT Nel2 «Peakuuu, uayume ¢ 00pa3oBaHHEM OCaJIKa, Ta3a WIn
BOJBD).

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

KonTpoabnasi pabora Ne 5 no teme « XMMAUYECKUE PEAKIII.

BHeayauTopHasi cCaMOCTOsITEIbLHAS Pad0TAa.

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

26. TloaroroBka cooOmieHus «OXpaHa OKpYKaloIIe cpe/ibl OT XUMHUUECKOTO
3arps3HeHus. KonnuecTBEHHbIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYKAIOIIEH
cpensl

27. TloaroroBka pedepata «BupTryanbHoe MOJEITMPOBAHNE XUMUYECKUX MPOIIECCOB

28. TloaroroBka coobmienus «lIpuMeHeHue TBEpIOTO U Ta3000pa3HOT0 OKCHIA
yraepoaa(IV)».

29. TloaroroBka cooOLIEHUS «DIEKTPOJIU3 PACTBOPOB IIEKTPOIUTOBY

30. TloaroroBka coobuieHus «lIpakTrueckoe MpUMEHEHHE IIEKTPOJIN3A:
padbuHUPOBaHUE, TATLBAHOIUIACTHKA, TATbBAHOCTET S

IIpogunvrvie u npogeccuonanvro 3nauumvle 21emenmol cooeparcanus. Ilonsitue 06
ANEKTPOJIU3E. DIEKTPOIIN3 PACIUIABOB. DIEKTPOIU3 PACTBOPOB.
DNEKTPOIUTUYECKOE MOTyUYeHHe antoMunus. [IpakTuiyeckoe mpuMeHeHne
anektponu3a. ['anpBanomnactuka. ['aneBaHocterus. PaguHupoBaHue BETHBIX
METaJIOB.

Karanus. 'omorennsie u rereporeHnsie Karann3atopel. [Ipomoropsl. Karanutuueckue
sibl. IHTHOUTODBI.

[Ipon3BoaCTBO aMMMaKa: ChIpbE, anmnaparypa, HayqHble TPUHIIUIIBL.



Tema 1.7 MeTaninbl u HeMeTaJLIbL.(12 yacoB)

Memannwl. OCOOEHHOCTU CTPOECHUS ATOMOB U KpUCTAILIOB. DPU3NYECKHE CBOMCTBA
METaJIOB.

Knaccudukanus MeTamioB 1o pa3inyHbIM IpU3HaKaM. XUMHUYECKHE CBOMCTBA
METaJIOB.

DIEKTPOXUMHYECKUI P HANIPSHKEHU METAIIOB. MeTalioTepMusi.

O61mue ciocoObl nosyueHus MetauioB. [lonsatue o metasmypruu. [lupomeramnyprus,
TUAPOMETAILTYPIrHs U dJIeKTpoMeTauyprusi. CruiaBbl YepHBIE U [IBETHBIE.

Hememannwt. OcoOeHHOCTH CTpOeHHs aTOMOB. HeMeTasibl — npocTbie BEelecTBa.
3aBUCUMOCTb CBOWCTB IrajJOT€HOB OT UX MOJIOXKEHHSI B IEPUOINYECKON cHCTEME.
OxucnuTeNnbHbIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT
UX MOJIOKEHUS B PAAY JIEKTPOOTPUIIATEIBHOCTH.

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

- I'openue nemerasmios (cepsl, hocdopa, yris).

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

JlaGopaTtopusblii onbIT Nel4 «Pacrno3HaBaHue py/J Kee3ay.

IIpakTnuyeckoe 3ansaTue Ne2 «[lonydenue, cobupanue u pacrio3HaBaHHUE Fa30By.

IIpakTuyeckoe 3ansitue Ne3 «PelieHne 3KCIEpUMEHTAIbHBIX 3a71a4).

KonTpoabnas pabora Ne 6 no teme: «MeTauibl U HEMETAIIBDY.

BHeayauTopHasi caMOCTOsITEIbLHAS pPad0TAa.

31. IloarotoBka coobmeHuss «Ponb MeTalioB B HCTOPUM  YEJIOBEYECKOMU
LMBHJIA3ALIAN

32. TloaroroBka cooOuieHus «Mctopusi MpoM3BOACTBA U MOIYYEHUS aTFOMUHUS

33. TloaroroBka pedepata «KuzHb u gestenbHOCTs [, [[9BU».

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

35. TloaroroBka pedepata «cTopus MBEACKON CIMUKU»

36. IloarotoBka cOOOIIEHUSAYCTPOUCTBO M MPUHLHUI JEHUCTBUS CBHUHIIOBOTO
AKKyMYJIATOpa»

37. TloaroroBka coobmenus « THepTHBIC WK OJIArOPOIHBIE Ta3bDy

38. TloarotoBka pedepara «IIEKTPOJUTUUECKOE TOJYYEeHUE U paPUHUPOBAHUE
MeJI»

39. IloaroroBka nokiana «lIpeanpusTvs CUIMKAaTHOW NPOMBIIUIEHHOCTH Kpas»

IIpogpunvuvie u npogheccuonanvro sHavumvle snemenmol cooepicanus. Kopposus
METAJIJIOB: XUMUYECKasi U 3JIEKTPOXUMHUYECKAsi. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU



OT yCII0BH OKpy»Katomei cpeasl. Knaccuduxanysi Koppo3uu METaJIoB 110
pasznu4HbIM Npu3HakaM. CrocoObl 3alUThl METAJIIOB OT KOPPO3UU.

ITIpon3BOACTBO UyryHa U CTaJIH.

[lonyyenune HeMeTAIIIOB (PPaKLMOHHON MEPErOHKOM KMIKOTO BO3AYyXa U 3JIEKTPOIU30M
PacTBOPOB UM PACILUIABOB JIEKTPOJIUTOB.

CuinkaTHas MPOMBIIUIEHHOCTh. [ IpOU3BOACTBO CEpHOI KUCIIOTHI.

Paznen IIOpranuyeckas xumus. (42 yaca)

Tema 2.1 OcHOBHBIC NOHATHSA OPraHUYECKON XUMHMH M TEOPHUs CTPOCHUA
OPraHUYeCKHUX coeJuHEeHM.(8 YacoB)

IIpeomem opzanuueckoii xumuu. IIpupo/iHbIe, ICKYCCTBEHHBIE 1 CHHTETUYECKUE
oprannyeckue Beuiectsa. CpaBHEHHE OPraHMYECKUX BEIIECTB C HEOPraHMYECKUMU
BEILIECTBAMU.

BanenTHOCTh. XMUMUYECKOE CTPOCHUE KAK MOPSAJ0K COCIUHEHNS] aTOMOB B MOJIEKYJIbI
10 BaJICHTHOCTH.

Teopusa cmpoenus opzanuueckux coeounenuiit A.M.Bymaepoea. OcHOBHbIE
MOJIOKEHUSI TEOPUU XUMUUYECKOT0 CTpoeHus. M3oMepusi U n3oMepbl. XUMUUYECKHE
(dbopMyIBI M MOJICNIM MOJIEKYJT B OPTraHMYECKONH XUMUMU.

Knaccugpuxayua opzanuuecxkux eewgecms. Knaccuduxaius BemecTs o CTpOCHUIO
YIIAEPOAHOTO CKEJIeTa U HATMYMIO (DYHKIIMOHANBHBIX TpyIil. ['oMonoru u
romosiorusi. Hauana nomenkiatypsl [IUPAC.

Knaccugukayusa peaxyuii ¢ opzanuyeckoit xumuu. Peaxuny nprucoeInHEHUS
(TuapupoBaHUs, raTOreHUPOBAHUS, THAPOTaAIareHUPOBAHMS, THIPATALINH ).

Peakuuu otmiensneHus (IeruapupoBaHus, JerUAporalareHupoBaHus, JeruapaTaum).
Peakuum 3amemenus. Peakuuu nzomepusanum.

Jlemoncmpayuu:

- Monenu MoaeKya roMOJIOTOB U H30MEPOB OPraHUYECKUX COCTMHEHUM.

- KauectBenHoe 0OHapyXeHHUE yIiiepoaa, BOJOPOAa U XJIopa B MOJIEKyJIax
OPraHUYECKUX COCIUHCHUN.

JladopaTopHslii onbIT NelS «3rotoBienue Mozeneil MOJIEKyJl OPraHMuYeCKUX
BEILIECTBY.

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

BHeayauTopHasi cCaMOCTOsITEIbLHAS Pad0TAa.

40. IloaroroBka noknaaa «VcTopus BOBHUKHOBEHHS U PA3BUTHUSL OPraHUYECKON
XUMUN»

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

42. Tloagroroka cooOuieHus «Pojib OTE€YECTBEHHBIX YYEHBIX B CTAHOBJICHUU U
Pa3BUTUU MHPOBOU OPraHUYECKON XUMUK

43. TloaroroBka cooOieHus: «BuTaausm u ero kpax»

44. Tlogroroka coodmenus «KpyroBopor yriepoja B Ipupoae»

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



IIpogunvuvie u npogeccuonanvho 3nauumvle 21emenmol cooepiicanus. Ilonstue o
cyOcTpate u peareHTe. Peakiiuu OKUCIeHUs: 1 BOCCTAHOBIIEHHUSI OPTaHUYECKUX
BeecTB. CpaBHEHUE KiIacCU(PUKALMY COETMHEHUM U KITacCU(PUKALUU PEaKLUi B
HEOPraHUYECKON U OPraHUYEeCKON XUMUMU.

Tema 2.2 YrieBoaopoabl M UX NPUPOJHbIE HCTOYHUKH.(12 yacoB)

AJIKaHBbL AJIKaHbI: TOMOJIOTUYECKUH P, ©K30MEPUS U HOMEHKJIATypa aJIKaHOB.
XHUMHUYECKUE CBOMCTBA aJKaHOB (METaHa, dTaHa): TOPEHUE, 3aMEIlICHUE,
pasnoxenue, aerujipuposanue. [[pumeHeHne aJikaHOB HA OCHOBE CBOMCTB.

AJTKeHbI. DTUJICH, €ro MoJly4eHue (JIeTUIpUPOBAHUEM dTaHa, IeToJuMepU3aIen
noJimdTUIIeHa). ['oMosioruyeckuii psiji, U30Mepusi, HOMEHKJIaTypa ajJKeHOB.
XUMUYECKHE CBOMCTBA ATUJICHA: TOPEHUE, KAYECTBEHHBIE PEAKIIUU
(oOeciBeurBanre OPOMHOM BOJIBI M pacTBOpA MEpMaHTaHaTa Kalus), TUapaTaius,
nonuMmepusanus. [I[puMeHenne »TuaeHa Ha OCHOBE CBOMCTB.

JInenbl U Kayuyku. [ToHsiTHE O IMEHAX KaK YrieBoJOpOAax C ABYMsI ABOMHBIMU
cBs3siMu. ComnpsiKeHHbIE TUeHbl. XUMUUECKUEe CBOMCTBa OyTanueHa-1,3 u
U30IpeHa: o0eclBeurnBaHue OPOMHOM BOJIBI U MOJUMEPHU3AIUS B KAYIYKH.
HarypanbeHbiil 1 cuHTeTHUECKHE KayuyKH. Pe3nHa

AJIKMHBI. AnieTiiieH. XUMMHAYECKHe CBOMCTRBA alleTUJIeHA: TOpeHue, 00eCI[BeUnBaHUE
OpOMHOI1 BOJIbI, MPUCOEAUHEHHUM XJIOPOBOIOPO/Ia U THApATAIIHS.

IIpuMeHeHune aleTuaeHa Ha OCHOBE CBOMCTB. MeKKiiaccoBasi U30MEPHS €
alKaJueHAMU.

Apenbl. benzon. Xumudeckue cBoiicTBa O€H30J1a: TOPEHUE, PEAKIIUU 3aMEeIEHUs
(ranorenupoBaHue, HuUTpoBanue). [lpumenenne 6eH301a HA OCHOBE CBOMCTB.

IIpupoaHbie HCTOYHUKH YIJIeBOAOPOAOB. [[pupoIHbIN ra3: coctaB, IPUMEHEHUE B
KaueCTBE TOILINBA.

Hedt1s. CoctaB u nepepadotka nedtu. [leperonka nedtu. HedprenpoaykTsi.

Jlemoncmpayuu:

- 'openue MeraHa, 3TUIEHA, allETUIICHA.

- Konnekuus o6pasmnos Hegptu u HeGTenpoaykToB. Komnekmus «KameHHBIH yroias u
MPOAYKIHS KOKCOXUMHUYECKOTO IMPOU3BOICTBAY.

JlabopaTopHsiii onbIT Nel7 «O3HaKoMIIeHHE ¢ KOJUIEKIIMEeH 00pasinoB Hedptr u
MIPOYKTOB €€ TIePepadOTKI.

JlabopaTopHsbliii onbIT Nel8 «O3HaKoMIIEHHE C KOJJIEKIIUEH KaydyKOB U 00pa3iaMu
W3AEIUN U3 PE3UHBIY.

Kountpoabnasi padora Ne 8mo teme: «YTI1€BOAOPOABI U UX TPUPOIHBIE UCTOUHUKI.

BueayvautropHas caMmocToaTe IbLHAdA padora.

46. Bpimyck razetsl: «XuMHUUYECKasi KapTHUHA MUPay

47. TloarotoBka pedepara « IKOJOTHUECKUE aCTIEKThI HCIIOIB30BAHUS
YIJIEBOJOPOIHOTO CHIPhS»

48. Iloaroroka cooOieHust «XUMUS YTIII€BOJOPOAHOTO ChIPbsI U MOS Oy TyIias
npodeccusi»



49. TloaroroBka coobmenus «McTopus kayuykay

50. TIloaroroBka cooOuenus «lcnonb30BaHue aneTHICHa»

51. TloaroroBka pedepara «YTIE€BOIOPOIHOE TOIUIMBO, €r0 B BUbI U HA3HAUCHHE

52. TloaroroBka cooOueHus: « IKOJIOrHYECKUe MpoOIeMbl, CBI3aHHbBIE C 100BIYEH U
nepepaboTkoil HeTU U razan

IIpogunvrvie u npogeccuonanrvro 3navumole 21eMeHmbl COOEPAHCAHUS.

[IpaBuno B.B.MapkoBuukoBa. Kiiaccudukanus u Ha3Hau€HHE KayuyyKOB.
Knaccudukanus n Ha3HaueHue pe3uH. BynkaHuzamus kaydyka.

[lonyyenue areTusieHa NUPOJIU30M METaHa U KapOUIHBIM CIIOCOOOM.

Peakius nonuMepusanuu BUHWIXI0pUAA. [[OTMBUHUIXIIOPUA U €r0 MPUMEHEHHUE.
Tpumepuzauus aneruiiena B 0enson.llonstue o0 skcrpakuuu. BoccranoBienue
HUTpOOeH301a B aHWIMH. ['oMonoruueckuit psj apenos. Tonyon. HurpoBanue
Tosyosna. TpoTui.

OcHOBHbBIE HalpaBJIeHUs MPOMBIIINIEHHON NIepepaboTKu MpupoaHoro rasa. [lonmyTHbi
He(TAHOM Ta3, ero nepepadoTka.

[Ipouecchl TPOMBIIIEHHON NepepaboTKu HeTH: KPeKUHT, pupopMHUHT. OKTaHOBOE
YKCJI0 OEH3WHOB M IIETAHOBOE YMCJIO JU3ETBbHOTO TOIUIMBA.

Kokcoxumuyeckoe npou3BOJICTBO U €TI0 MPOTYKIIHUS.

Tema 2.3 Kucsopoacoaepxammue opranudeckue coequHenns.(11 yacon)

Cmuprsl [Tonyyenue 3TaHona OpokKeHHEM TIIIOKO3bI U THApATallield STUIICHA.
[MunpoxcunbpHas rpynna kak QyHkiuoHanbHas. [lonarue o npeneabHbIX
OJTHOATOMHBIX CIUPTax. XMMUYECKHE CBOMCTBA 3TAHOJA: B3aUMOJICUCTBUE C
HaTpueM, 00pa30BaHKE MPOCTHIX U CIOXKHBIX d3PUPOB, OKUCICHUE B aJIbIACTU]I.
[IprmeHneHune 3TaHoa Ha OCHOBE CBOMCTB.

AJKOroJIn3M, €ro NocJeICTBUS sl OpraHW3Ma 4eJIOBEKa U MPeaynpeKICHHE.

['uueprH Kak npencTaBuTEIb MHOIOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOI'0aTOMHBIE CIUPTHI. [IpMeHenue ruuuepuxa.

®enoJ. Guznueckre 1 XUMUIECKHE CBOMCTBA peHOIa. B3anmMHoe BiIusHHE aTOMOB B
MoJieKkyJie (heHoIa: B3auMOEHCTBUE C THAPOKCUIOM HATPHUS U @30THOU KUCJIOTOM.
[Ipumenenue ¢heHoma Ha OCHOBE CBOMCTB.

Aabaeruasl. [Torstue o6 anpaerugax. AjapAeruiHas rpymmna kak ¢ yHKIIHOHATbHAS.
@opmanbpIETruI U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO KHUCIIOTY,
BOCCTaHOBJICHUE B COOTBETCTBYIOIINM criupT. [lomyuenne anpaeruion
OKHCJIEHHEM COOTBETCTBYIOLIUX CUPTOB. [Ipumenenune hopmanbaeruia Ha
OCHOBE €T0 CBOMCTB.

Kap6onoBbie kucorbl [lonstre o kapboHOBBIX KucinoTax. KapOokcuinpHas rpymnmna
KaK (yHKIHOHAIBHAS. [ OMOIIOTHYECKHH PSJT TPEACIBHBIX OTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT.

[Tony4yenre kapOOHOBBIX KHCIOT OKUCICHUEM aIbJeTruI0B. XUMUUECKUE CBOMCTBA
YKCYCHOW KUCJIOTBI: OOIIME CBOMCTBA C MUHEPATbHBIMU KUCIOTaMH U PEAKIIUS
stepudukaiuu. [IppumMeHeHne YKCyCHOM KHMCJIOTHI Ha OCHOBE CBOMCTB. Bricine
YKAPHBIE KUCIIOTHI HA MPUMEPE NMAJTbMUTUHOBOM U CTEAPUHOBOM KHCIIOT.



CaoxHble 3pupsbl 1 Kupbl [lonyyeHue cioXHbIX 3PUPOB peakHei dTepruPpuKaIim.
Cnoxubie 2Qupsl B IpUpoe, uX 3HaueHue. [I[puMeHenue cnoxHbiX 3(pUpoB Ha
OCHOBE CBOMCTB.

Kups! kak cinoxkubie d3¢upbl. Knaccudukaiius >kupoB. XMMHUECKHUE CBOMCTBA
KUPOB: TUIPOJIN3 U TUAPUPOBAHUE KUIAKUX KUPOB. [I[puMeHeHne upoB Ha
OCHOBE CBOMCTB. MbLia.

Yeneeoowt. YrneBospl, ux kinaccudukaius: MoHOcCaxapu bl (TIHOK03a, GPyKTO3a),

nucaxapubl (caxaposa) ¥ mojimcaxapubl (Kpaxman U 1eUTI0I103a).

['mrox03a — BEIECTBO C ABOMCTBEHHOM (PYHKIIMEN — anbAeruJoCIUpT. XUMUYECKUE
CBOMCTBA TJIFOKO3bI: OKHCIIEHUE B TNIFOKOHOBYIO KHUCIIOTY, BOCCTAHOBJIEHUE B
copbut, cnproBoe OpoxkeHue. [IpumeHeHune rioKo3bl HA OCHOBE CBOMCTB.

3HaYeHUE YTIE€BOIOB B )KUBOM MPUPOJE U )KU3HU YEJIOBEKA.

[ToHsTHE O peakuIX NOJUKOHCHCALIUU U TUAPOJIN3a HA IPUMEPE
B3aUMOINPEBPALIEHUN: TTI0K03a «>TI0JINCAXAPHU/L.

Jlemoncmpayuu:

- OKucIeHue CrupTa B albJCru/I.

- PactBopuMoOCTh (peHOIIa B BOJI€ TPpU OOBIYHON TEMIEpaType U HarpeBaHUM.

- Peakuusi cepeOpsHOTO 3epKaa aabIAeru10B U TIFOKO3BI.

JlaGopaTopublii onbIT Nel19 «PacTBopeHuUE TIIUIIEPUHA B BOJAE U B3aUMOACHCTBUE C
ruapokcuaom meau (I1)».

JladopaTopHblii onbIT Ne 20 «CBolcTBa YKCYCHOM KHUCIIOTHI, OOIIHE CO CBOMCTBAMU
MUHEPAJIbHBIX KACIOT».

JladopaTopHsbIlii onbIT Ne21«/[0ka3aTenbCTBO HEMPEIEIBHOTO XapaKTePa KUIKOTO
KUpay.

JlaGopaTopHblii onbITNe 22 «B3auMo1eiCTBUE TIIIOKO3bI U CaXapo3bl C TUAPOKCHUIOM
menu (IT)».

JlaGopaTopublii onbIT Ne23 «KadecTBeHHAs peakius Ha KpaxMaln».

KonTpoabnas padora Ne 9 no reme: «Kucnmopoaocoepxkaiire opraHu4ecKue
COETMHEHUSD.

BHeayauTopHasi cCaMOCTOSITEIbLHAS Pad0TAa.

53. TloaroroBka cooOuienuss CBapoyHOE IPOU3BOJCTBO U POJIb XUMHH YTIE€BOJOPOIOB
B HEM»

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

55. TloaroroBka cooOuIeHUs! «YTIEBOIbI, X POJIb B )KM3HU YEJIOBEKA U MPUPOJIEN»

56. TloaroroBka pedepaTta «Cpeactsa rMru€Hbl HA OCHOBE KUCJIOPOACOIEPHKAITUX
OPraHUYECKUX COCTMHECHU I

IIpogpunvusie u npogheccuonanvbHo 3HauuMbvle IneMeHmbl Co0epicanus. MeTUIIOBBIN
CIUPT U €r0 UCTOJIb30BAaHUE B KAYECTBE XUMHUYECKOTO ChIPbsi. TOKCUYHOCTD
METaHOJIa U MpaBUjia TEXHUKHU 0€30MaCHOCTHU MPU padoTe ¢ HUM. DTUIICHIJIUKOIIb
U €ro NpuMeHEHHE.

TOKCUYHOCTb ATUJICHTJIMKOJIS ¥ IIPaBUiia TEXHUKH 0€30MaCHOCTH MPU paboTe ¢ HUM.



[lonyyenue geHosa u3 NpoayKTOB KOKCOXUMHUYECKOTO MPOU3BOACTBA U U3 OEH301a.
[Nonukonaencanus popmanpaeruaa ¢ GeHoaom B hpeHonohopMaIbIeTUaHYIO0
CMOJTY.

AneTtanpaerumu.

[lonsiTe 0 KeTOHaxX Ha NpumMepe aneToHa. llpuMeHeHue aleToHa B TEXHUKE U
MPOMBIIIIEHHOCTH.

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

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

AmvuHbl. [Tonstue 06 amuHax. AnudaTuyeckre aMUuHbI, UX KiacCupUKaIUs U
HOMEHKJIaTypa. AHWINH KaK OpraHn4ecKkoe ocHoBaHue. [loyueHne aHuinHa us3
HUTpoOeH3o01a. [I[puMeHeHre aHmIMHA Ha OCHOBE CBOMCTB.

AMMHOKHCJI0TbI. AMUHOKHUCIIOTHI Kak aM(GOTEpHBIC TU(PYHKIIMOHAIbHBIC
OPraHN4YEeCKUE COCTUHECHUA.

XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJICHCTBUE C I11€JI0YaMH, KUCIOTaMU U
JPYT C APYroM (peakius MoJuKOoHIeHcaun). [lenTtuanas cBs3b U MOJUIETITUIBI.
[IpruMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Bbeaku. [lepBuunas, BToprydHasi, TpETUUHAS CTPYKTYpPbI O€JIKOB. XMMHUYECKUE CBOMCTBA
OeJIKOB: TOpeHne, JeHaTypalus, THAPOJIN3, IBETHBIE peakiuu. buomornueckue
GbyHKIMN OEJIKOB.

IMoaumepsl. benku u monucaxapuabl Kak OMOMOIUMEPHI.

IlnacTmaccsl. [lonydenne noJIMMEPOB peakuue NoJIMMepU3alun 1
NOJIMKOHAEHCAUH. TepMOIJIaCTUYHBIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpencraBurenu rractMacc.

Bosiokna, ux kiaaccupukanus. [lonydenue BosiokoH. OTaenbHBIE TPEACTABUTEIN
XUMHUYECKUX BOJIOKOH.

Jlemoncmpayuu:

- B3anmopeiicTBe aMMHaKka M aHWINHA C COJITHOM KHUCJIOTOM. Peakiius aHMInHa C
OpOMHOM BOJIOMN.

- PacTBopeHnue u ocaxxieHrne OeIKoB.

- 'opeHne nTuubero nepa v mepCcTIHOW HUTH.

JladopaTopHblii onbIT Ne 24 «PacTBOpeHUE OSIKOB B BOJIC»

JladopaTopHsblii onbIT Ne 25 «JleHaTypaiusi pacTBopa Oelika KypuHOTO siflia
CIIUPTOM, IPU HATPEBAHUI.

IIpakTnyeckoe 3ansaTue Ned «PemeHne sKkCIepuMEHTATBHBIX 3a/1a4 Ha
UJCHTU(DUKAIMIO OPTAHUYIECKUX COSTUHEHUI.

IIpakTuyeckoe 3ausiTue NeS «Pacrno3HaBaHHE IIIIACTMACC U BOJIOKOHY.

BHeayauTopHas caMocTosiTeJIbHASA padoTa.

57. TloaroroBka cooOlIeHUs] K AMUHOKHUCIOTH — «KUPIHUYUKUY» OCIKOBBIX MOJICKYJD)
58. TloaroroBka coobuienus «CITN]] u ero npoduiaktuka



IIpogunvrvie u npogeccuonanvro 3navumvle 21emMeHmvbl COOePIHCAHUSL.
AmuHoKanpoHoBas kuciaoTa. KanpoH kak npecTaBUTe b NOJIUaMUIHBIX BOJIOKOH.
Hcnonb3oBanue ruiposinsa O€IKOB B MPOMbILUIEHHOCTU. [lonuBuHMIXI0pU,
nosiurerpapTopaTUieH (Tediion). @enonodopmanbaeruHble MIACTMACCHI.
Hemrymona. [IpoMBILLIEHHOE TTPOU3BOJACTBO XMMUYECKHUX BOJIOKOH.



Tembl HHIAUBUAYAJBbHBIX IIPOCKTOB.

N —

Nownsew

*®

10.
1.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.
23.

24.
25.

26.

27.

28.

buorexHonorus u reHHas nHxxeHepuss — texHosoruu XXI Beka.
HaHoTexHonorus kak NpruOPUTETHOE HAIIPABIICHUE PAa3BUTHS HAYKU U
npousBoacTsa B Poccuiickon denepanuu.

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

Hcnonp3oBaHue paguoakTUBHBIX H30TONOB B TEXHUYECKUX LIETISX.
PeHTreHoBCKOE U3IIy4eHNE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEAULIMHE.
[Ina3ma — 4yeTBepTOE COCTOSIHUE BEILIECTBA.

Oxpana okpyKarouiei cpeapl OT XUMUYECKOT0 3arpsi3HeHus1. KoinuecTBeHHbIE
XapaKTEPUCTUKU 3arps3HEHUS OKPYKAIOIIEH CPEBI.

3ammTa 030HOBOr'0 IKpaHa OT XUMUYECKOTO 3arpsi3HEHNUS.
KocMmernueckue remnu.

[IprMmeHeHue cyCcrieH3ui ¥ SMYJIbCUM B CTPOUTENLCTBE.

PactBopbl BOKpyr Hac. TuIbl pacTBOpPOB.

Boja kak peareHT u cpeaa AJisi XMMHYECKOTO MPOoIECCa.

YcTpaHeHHe )KEeCTKOCTH BOJbI HAa IPOMBIIIIEHHBIX MPEANPUATHSX.
Cepnas kuciioTa — «xj1e0 XUMHUYECKON TIPOMBIIIIEHHOCTH.
Hcnonp3oBaHne MUHEPAIBHBIX KUCIOT HA MPEAIPUATHIX PA3IUYHOIO
npodus.

OKcuapl U CONMM KaK CTPOUTENIbHBIE MAaTEPHUAIIBIL.

Posnp MeTamioB B HCTOpUM YEI0BEUECKOM LUBUIM3aUuu. Vctopus
OTEYECTBEHHOM YepHOU MeTauryprui. COBpEMEHHOE METAILTYPruuecKoe
IIPOU3BOJICTBO.

HcTopusa oreyecTBEHHOW [IBETHOM METAJLUTYPruM. POJIb METAIUIOB U CIIJIABOB B
Hay4YHO-TEXHUYECKOM MPOrpecce.

DKOJIOTMYECKHE ACTIEKTHI UCIIOJIb30BaHUs YIIIEBOJOPOAHOTO CHIPbSL.
DKOHOMHUYECKHE aCIEKThI MEXAYHAPOIHOTO COTPYAHUYECTBA 110
UCITOJIB30BAHUIO YIVIEBOJIOPOIHOIO CBIPBS.

HcTopust OTKpBITUS U pa3pabOTKH ra30BbIX U HEPTIHBIX MECTOPOKICHUI B
Poccuiickoit @enepanum.

YTIeBogOpOAHOE TOILIMBO, €r0 BUbl U HA3HAYCHHUE.
Pe3nHOTEXHMYECKOE MPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM
nporpecce.

CBapo4HOE IPOU3BOICTBO U POJIb XMMUU YTIEBOJOPOJIOB B HEM.

HedTs 1 ee TpaHCIOpTUPOBKA KaK OCHOBA B3aMMOBBITOTHOTO
MEXIyHAPOJHOTO COTPYIHHYECTBA.

Kepamuka, pasuc, papdop: uctopusi OTKpHITUS U IPUMEHEHUE B
CTPOUTEIILCTBE.

CpencrBa rurueHsl Ha OCHOBE KMCIIOPOACOAEPIKAINX OPraHUYECKUX
COCIMHEHN.

[TnenkooOpa3zyromue macina. CHHTETUYECKHE MOIOIIUE CPEACTBA.



29.

30.
31.

32.

33.

Hcnonb3oBanue rpy0d0JucepCHbIX CUCTEM B IPO(EeCCHOHATBHOM
NEATEIIbHOCTH.

PoJib HOHHBIX COEIUHEHNM B HEXKUBOU MPUPOJE U KU3HU YEIOBEKA.
Hcropust npuMeHEHNsI KOCMETUKU: TTIOJIOKUTENIBHBIE U OTPULIATEIIbHBIE
CTOPOHBIL.

[IpoaykThl OpoKeHUS: HOBBIA MCTOYHHUK UM U TOIUIMBa. [lone3nbie
pOLECChl OPOXKEHHUS.

Opranusm 4enoBeKa — YHUKAJIbHBIA XUMUYECKUI PEAKTOP.



TemaTnyeckunii mjIaH o01e00pa30BaATEIbHON YUCOHOM TUCHUIINHBI

OVY.10 Xwumusa

KOJl 1 HAaMMEHOBaHHUE 00111e00pa30BaTEIbHON YIeOHOW ANCIIUTUTHHBI

KosmmuecTBo yacos
AyIUTOPHOM HATrPYy3KH

No BreaynuropHas
- HaumeHnoBanue pas3zienoB u Tem Beero IpakTuyeckne | cavocrostensuas
TEMBI n pabora
nabopaTopHble
paboThI
BBenenue 2 0 1
1 Pazneal. O0mas u Heopranuveckasi 70 3 37
XUMHUSA
11 Tema 1.1 OcCHOBHBIEC IOHATHS U 5 )
3aKOHBI XUMHH
Tema 1.2 [lepuoauyueckuii 3aK0H U
1.2 | Ilepnonnueckas cucreMa XUMHYECKUX 8 5
anemenToB .. Menneneena
1.3 | Tema 1.3 CrpoeHue BemiecTra 10 5
1.4 Temal.4 Bona. PacTBopsbI. 3 1 4
’ DIEKTPOTUTHIECCKAS JUCCOIHAITIS
Temal.5 Knaccudukanms
1.5 | HEOpraHWYECKUX COCTMHCHUH U UX 13 6
CBOMCTBA
1.6 | Temal.6 Xumudeckue peakiuu 14 6
1.7 | Tema 1.7 Metamnsl 1 HEMETaIUIBI 12 2 9
2 Pa3nen I1. Opranuydeckasi xXumusi 42 2 19
Tema 2.10cHOBHBIE IOHATHS
2.1 | opraHMYeCcKON XUMUHU U TEOPHUS 8 6
CTPOCHHMS OPTaHUYCCKUX COSTMHEHUI
29 Tema 2.2 YrieBogopoasl U UX 12 7
MIPUPOTHBIE UCTOYHUKH
23 Tema 2.3 Kucnopogocoaepxaiiye 11 4
OPraHUYECKUE COCAMHEHUS
Tema 2.4 AzoToconepxaliue
2.4 | opraHUYECKHE COCTUHECHHUS. 11 2 2
[Tonumepsl
HUTOIO 114 5 57
KonTpouabHbie padoThI 9
IIpakTnyeckne padoTsl 5

Hrorosas arrecranus B popme nudp¢epeHpoBaHHOIO 3a4eTa




XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOMH

JAEATEJIBHOCTHU CTYAEHTOB

ConepxaHue 00yueHus

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

Baxnelinme XuMH4ecKue
OOHSITUSA

YMeHue JaBaTh ONpeiesieHHe U OTIEPUPOBATh CIIEAYIOIINMU
XUMHAYECKHUMHU TOHATHUSIMH: BEIIECTBO, XHMHYECKHN
3NIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIE aTOMHAs
MOJIEKYJISIpHAs] MACChI, HOH, aJUTOTPOITUSI, H30TOIIBI,
XUMHUYECKas CBS3b, AIEKTPOOTPHIIATEIILHOCTB,
BAJICHTHOCTbH, CTETICHb OKHUCIIEHHSI, MOJIb, MOJIIPHAs Macca,
MOJISIpHBIA 00BEM ra3000pa3HbIX BEIIECTB, BELIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPEI,
NIEKTPOJIUT U HENIEKTPOJIUT, JEKTPOJIUTHYECKAS
JICCOIIMAIINSL, OKACITUTENb U BOCCTAHOBHUTEIh, OKHCIICHUE U
BOCCTaHOBJICHHE, TEIIOBOM 3(h(peKT peakiuu, CKOPOCTh
XUMHYECKON peaKIuy, KaTaln3, XAMUIeCKOE paBHOBECHE,
yIIepOAHbIN CKeNeT, QYHKIMOHAIbHAS rpyIna, U30MepHUs,
TOMOJIOTHSI

OCHOBHBIE 3aKOHBI XUMHUH

dopMynHpoBaHKE 3aKOHOB COXpAaHEHUSI MAaCcChI BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB. Y CTAHOBKA MMPUYHMHHO-
CJICICTBEHHOM CBSI3M MEXKY COJIEP’)KaHHEM 3THX 3aKOHOB U
HaIlMCaHUEeM XUMHUYECKHX (DOPMYJI M ypaBHECHHM.
YcTraHoBKa BOTIOLIMOHHOM CYITHOCTH MEH/IETIEEBCKON U
COBpPEMEHHOU (OPMYIMPOBOK MTEPHOANMIECKOTO 3aKkoHa [1.
N. MenneneeBa. O0bscHeHHE (GU3HUESCKOTO CMBICTA
CHUMBOJIUKH TEPUOANIECCKON TaOTHITBI XUMUYECKUX
anemenToB JI. 1. MenneneeBa (HOMEpOB AJIeMEHTa,
NIepHO/Ia, TPYIIIbI) U YCTAHOBKA MMPUYMHHO-CIICACTBEHHON
CBSI3U MEXy CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU
W3MEHEHUS CBOMCTB AJICMEHTOB M 00pa30BaHHBIX MU
BEILIECTB B MEepUOJaX U Ipynmnax. XapaKTeprucTuKa
AJIEMEHTOB MaJIbIX M OOJIBIIMX MTEPHUOIOB MO MX MOJIOKEHHUIO
B Ilepnoanyueckoii cucteme JI. 1. MenaeneeBa

OcHOBHBIC TCOPUU XNMUHU

YcTaHOBKA 3aBUCHUMOCTH CBOMCTB XUMHUUYECKUX BEIIECTB OT
CTPOCHHS aTOMOB 00Pa3yIOIIHUX UX XUMUUECKHUX DJIEMEHTOB.
XapakTepucTUKa BaXKHEUIIIUX TUIIOB XUMUYECKUX CBSI3EH U
OTHOCHUTEJIBHOCTH 3TOH Tunojoruu. O0bsicCHEHUE
3aBHCUMOCTHU CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS
KpUCTAJUIMUECKUX penieTok. DopmMynupoBKa OCHOBHBIX
MOJIOKEHUN TEOPUH AIEKTPOITUTHUYECKON TUCCOMAIUN U
XapaKTepUCTUKA B CBETE ATOM TEOPUHU CBOMCTB OCHOBHBIX
KJIACCOB HEOPraHnyecKux coeanHeHnil. ®opmynupoBka
OCHOBHBIX ITOJIOKEHUH TEOPUU XUMUUYECKOTO CTPOEHUS
OPraHUYEeCKUX COCAMHEHUHN U XapaKTEPUCTUKA B CBETE dTOU
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUN

Baxkueiimnue BemiecTBa 1
Marepuabl

XapakTepucTuKa cocTaBa, CTPOEHUS, CBOMCTB, MOJIYYE€HUS U
npuMeHeHHs BaxkHenmux MetanioB (IA u IIA rpymm,
IIOMUHUS, JKelle3a, a B €CTECTBEHHO-HAYYHOM Mpo¢ e U
HEKOTOPBIX d-3JIEMEHTOB) U UX COEAMHEHHH.
XapakTepucTuka cocTaBa, CTpOEHUS, CBOMCTB, MOIY4YEHUS U
npuMeHeHus BaxHeimux Hemeramion (VIIIA, VIIA, VIA
IpyI, a Takxke a3oTa u ¢ocopa, yriepoja U KpeMHHUS,
BOJIOPOJia) U UX COEIMHEHNI. XapaKTepUCTUKA COCTaBa,
CTPOEHUS, CBOMCTB, NOJYYEHUs U IPUMEHEHMSI BAKHENIIINX
KJIACCOB YIJI€BOIOPOJOB (JIKaHOB, IIMKJIOAIKAHOB,




AJIKEHOB, aJIKWHOB, aPEHOB) U UX HanOOJIee 3HAYUMBIX B
HapOJHOXO35MCTBEHHOM ILUIAHE MPEICTABUTEIICH.
AHanornyHas XxapakTepHCTUKa BKHEUIIINX
npeACcTaBUTENeH IPYTUX KIACCOB OPraHUYECKUX
COEMHEHUI: METaHOJIa U 3TAHOJIa, CI0XKHBIX 3(UPOB,
KHUPOB, MBLJI, aJIbJIETU0B ((POPMAIIBACTHIOB U
aleTalbJeruaa), KETOHOB (aleTOHa), KApOOHOBBIX KUCIOT
(YKCYCHO KHCTIOTBI, AJIsl €CTECTBEHHO-HAYYHOT'0 TIPOQHIIS
IpeJICTaBUTENIeN APYTruX KJIacCOB KUCIIOT), MOHOCAXapuI0B
(TIII0KO3B1), TUcaxapuIoB (caxapo3bl), MOJIMCAXapHUI0B
(kpaxmMasia ¥ 1eJUTI0JI03bI), aHUJIMHA, AMHUHOKHUCIIOT, OCJIKOB,
UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, KAy9yKOB,
IJ1aCTMAcC

XUMHYECKUN SI3bIK U CUMBOJIMKA

Hcnonb3oBanue B yueOHOHM U poQeccuoHanbHOU
NESATETbHOCTH XUMUUECKIX TEPMUHOB U CUMBOJIUKHU.
Ha3Banue n3y4eHHBIX BEIIECTB M0 TPUBHAIBHON WU
MEXTyHapOHOM HOMEHKIIATYpE U OTPAKEHHUE COCTaBa dTUX
COEIMHEHUH C MOMOIIBI0 XUMHUYEeCKUX hopmyn. OTpakeHue
XUMHUYECKUX MTPOIIECCOB C MOMOIIBIO YpaBHEHUM
XMMHMUYECKUX peaklnii. XuMuueckue peakunu OO0bsCHEHNE
CYIIHOCTH XUMHUYECKUX mporeccoB. Knaccuduxarus
XUMHUYECKUX PEAKITUI TT0 PA3IMYHBIM TPU3HAKAM: YUCTY U
COCTaBY MPOAYKTOB U PEAareHTOB, TEINIOBOMY 3 dexTy,
HaIpaBJIeHUIO, (pa3e, HATMYHIO KaTaau3aTopa, N3MEHEHHUO
CTeTNeHEeH OKUCIICHUS AIIEMEHTOB, 00Pa3yIOIINX BEIIECTBA.
YcranoBKa MpU3HAKOB OOIIETO W PAa3JIMYHOTO B TUTIOJIOTHH
peaKkuuii 1711 HEOPraHUYECKON U OPraHMYeCKON XUMUH.
Knaccuduxarus BemecTs ¥ mpoIieccoB C TOYKH 3PEHUS
OKHCJIEHUA-BOCCTaHOBIIEHHS. COCTaBIeHUE YpaBHEHMI
peakuii ¢ TOMOIIbIO METO/1a AJIIEKTPOHHOTO OanaHca.
OO0bsicHEHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOMN peaKInu
Y TIOJIOKEHUSI XMMUYECKOTO PAaBHOBECHUS OT Pa3IMIHBIX
(hakTOpOB

XUMUYECKUH SKCIEPUMEHT

BrInoTHeHHE XUMHUYECKOTO SKCIIEPUMEHTA B TTOJTHOM
COOTBETCTBHUU C TIpaBuiIaMu Oe3omacHocty. Habmonenue,
(uKcaIus U ONMHUCaHUE Pe3yJIbTaTOB MIPOBEIACHHOTO
JKCIIEpUMEHTA

Xumuyeckasi H”HGoOpMaIus

[IpoBeneHue caMoCTOSITETFHOTO MOMCKA XUMUYECKOM
UH(GOPMAIIUU C UCTIONB30BAHUEM Pa3IMUYHBIX HCTOYHUKOB
(Hay4YHO-TIOMYJIAPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3
TaHHBIX, pecypcoB MHTepHeTa). Mcnonb3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTHI 17151 00pabOTKH U nepenadu
XUMHYECKON MHGOpPMAIH U €€ IPEJICTABICHUS B
pa3inuuHbIX hopMax

Pacyetsl o XuMHUYECKUM
dbopMynam U ypaBHEHHUSIM

YcTaHOBKa 3aBUCUMOCTH M@Ky KaueCTBEHHON U
KOJIMYECTBEHHON CTOPOHAMHU XUMHYECKHUX OOBEKTOB U
npoiieccoB. PelrieHne pacyeTHBIX 3a7a49 110 XUMUYECKUM
dbopmynaM ¥ ypaBHCHHIM

[IpodunsHOE 1
npodeccnoHaIbHO 3HAYUMOE
coJiepKaHue

OOBbsicHEHHE XUMUUECKUX SABJICHUN, TPOUCXOAAIIUX B
npupoze, ObITY U Ha pousBojcTBe. Onpenenenue
BO3MO>KHOCTEH MPOTEKaHNUs XUMUYECKUX MTPEBPAIICHUH B
pa3nn4HbIX ycnoBusax. CobiroaeHue MpaBuil SKOJIOTHYECKH
I'PaMOTHOTO MOBEJICHUS B OKpyXkatomien cpeae. OneHka
BIIMSIHUS XUMUYECKOTO 3arpsi3HEHUs OKpYKarollel cpebl
Ha OpraHu3M YeJloBeKa U APYrue KHUBbIE OPraHU3MBbI.
Cobmnroienue npaBui1 6€30MaCHOr0 0OpaIleHus ¢ TOPIOYNMHU
Y TOKCUYHBIMU BEIIECTBAMH, J1a00paTOPHBIM
obopynoBanueMm. [loaroToBka pacTBOpOB 3a/1aHHOM
KOHIIGHTpaluH B OBITY ¥ Ha pou3BoAcTBE. Kputnueckas
OIIEHKa JOCTOBEPHOCTU XUMHUUECKOH nH(popManuu,
HOCTyNarIel U3 Pa3IuYHbIX HCTOYHUKOB




KOHKPETU3AIIUSA PE3YJIBTATOB YYEBHOM JEATEJIBHOCTHU

Heo0xomuMo 3HAaTh BaXKHEHUIIINE
XUMHUYECKUE TTOHSATUS

Temsl 3auaTui

BemecTtBo, XMMHYSCKHI DJIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAsE MaCChl

OCHOBHBIE TTIOHATHUS XUMHUU

AJUTOTPOTIUS

OCHOBHBIE TTIOHATHUS XUMHUU

Mok, MOJIsIpHast Macca

OCHOBHBIE TTIOHATHUS XUMHHU

Monsipabiii 00bEM ra3000pa3HBIX BEMIECTB

OCHOBHBIE TIOHATHS XUMUH

N30To0mnE!

Ctpoenue aroma

XuMHYecKas CBs3b, AEKTPOOTPULIATEIHHOCTD,
BAJICHTHOCTD, CTETIEHb OKUCIJICHUS

Buapsl xumMudeckoii CBSI3M, OKUCIUTEILHO —
BOCCTAHOBUTEIIbHBIE PEAKITUH

BeiiecTBa MOJIEKYISIPHOTO ¥ HEMOJICKYISIPHOTO
CTPOCHUS

YucTele BEMecTBa U CMECU

PacTtBOpBI

Bona kak pacTBopuTEnb, pelIeHre 3a1a4 Ha
pPacTBOPHI.

I1/3 Ne 1 [IpuroroBieHue pacTBOPOB
3aJaHHOM KOHIICHTPAIlUH.

DNEKTPOIUT U HEDNIEKTPOIIUT,
AIIEKTPOJIUTUYECKAS AUCCOIHAIIHS, HOH.

Teopus 3NEKTPOTUTUUECKON TUCCOLIUALINH,
peakIy HOHHOTO OOMeHa.

OxucInuTeIb U BOCCTAaHOBHTCIIb, OKHCIICHUEC U
BOCCTAHOBJICHHUC

OKHUCIUTEIBHO — BOCCTAHOBUTEIILHBIE
peakiuu

Tennooii ekt peakiuu

TennoBoit 3PeKT XUMUIECKUX peaKIuit

CKOPOCTh XMMHUUYECKOUN peakinu

CKOpPOCTh XUMHUYECKUX PEaKIMil

Karamuz

Knaccudukanus XuMU4YecKuX peakiun

Xumudgeckoe paBHOBECUEC

Xumudeckoe PaBHOBECUE U CII0COOBI €ro
CMCUICHUA

YTIepoIHbIN CKENET

Teopust XMuMHUUYECKOTO CTPOCHUS
oprannyeckux coenuHenniit A.M. byrneposa

OyHKIMOHANbHAS TpyIIa

Knaccudukanus opraHM4ecKuX COSIMHEHUH,
CIIUPTHI U (PEHOJIBI, aTbJCTH/IbI, KAPOOHOBBIC
KHCJIOTHI, AMHHBL.

N3omepbl

H3omepus

T'omonoru

AJ'IKaHBI, AJIKCHBI, TUCHBI, alICTUJICHOBEIC,
CIINPTHI, (I)CHOJ'ILI, AJIbACTU /B, Kap6OHOBBIe
KHCJIOTHI.

OcHoBHBIC TCOpUU XUMHUU: XUMHYECKOMN CBs3H,
SHCKTpOHHTquCKOﬁ Aucconuanuu,
CTPOCHHA HCOPTraHUYCCKUX U
OPraHNU4YCCKUX CO€IUHEHUI

Buael xumudeckoi CBsA3M, TEOPUS
JJIEKTPOJIUTUYECKON JUCCULIMALIAN, TEOPUS
XUMHUYECKOTO CTPOCHUS OPraHUYECKUX
BEILIECTB.

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

OcCHOBHBIC 3aKOHBI XUMUH




Ilepnoanueckuit 3axon .M. Menneneesa

[Ieproguueckuii 3aK0H U IIEPUOAUYECKAS
CHUCTEMA XMMUYECKUX JIEMEHTOB

Baxneime MeTaluIbl ¥ CILIABEI, MICJIOYHBIC
MeETalIbl

OO0m1as xapakTepUCTUKA METAJIJIOB, CIUIABBI

CepHas, cossiHas1, a30THas!, yKCYCHAs KUCIOTBI

KI/ICJIOTI)I, AJIbACTU bl N Kap6OHOBI)I€
KHCJIOTHI.
JI/3 CsBoiicTBa KUCIOT U OCHOBAHUM.

biiaropoasie rasel, BOJAOPOI, KUCIOPO/,
rajioreHbl

Hemerannsl, uX cBOMCTBA.
[1/3 Momyuenne, codnpanme u
pacro3HaBaHue ra30B.

OcHOBHBbIE, KUCIIOTHBIE U aM(POTEPHbIE
TUAPOKCUBI, IETOUYH

OcHOBaHUS, KHCIOTHI
JI/3 CBoiicTBa KUCIOT ¥ OCHOBAHMUIA.

Xnopuj HaTpusl, KapOOHAT U rUApoKapOOHAT
HaTpusl, KapOoHaT M Gocdat KaabIusl

Comn, UX CBOMCTBA.
JI/3 CBoiicTBa coneid.

VYTruekucnsli ra3, yrapHslid ra3, CEpHUCTBIN ras, Oxcuppl
aMMHAK
Bona Bopa kak pactBopurens. PacTBOpSL.
MeraH, sTan AJIKaHBI ¥ HUKIJIOAJKAHbI
OTuneH AJIKEHBI
AnerunneH AJIKUHBI, apeHbl

[TpupoaHbIil 1 TONYTHBIN ra3el, HeTh

[IpupoIHbIE HCTOYHUKH YTIJIEBOOPOIOB

MertaHo ¥ 3TaHOJI

CrupThl U (EHOIIBI

CrnoxHbIe YDUPBI, JKUPBI

CrnoxHbIe 3)HUPHI, JKUPBI

Mana

Anbaerusibl 1 KapOOHOBBIC KHCIIOTHI

Momnocaxapupl (TJIFOK03a), JUcaxapuiabl
(caxapo3sa), monmucaxapusl (Kpaxman u
1IEJUTIOJI03)

Yrneroapl, uX Kiaccuukanus u
HOMEHKJIaTypa

AHI/IJ'II/IH, AMHWHOKHMCIIOTHBI

A30TCOIepKaIe OPraHuIeCKHe
COEMHEHHS, AMUHBI, AMHHOKHCIIOTHI

benxu

benkn

I/ICKYCCTBGHHI)IC U CHHTCTUYCCKUEC BOJIOKHA,
I1J1aCTMacCChI

[Tonumepsbl

Heobxomumo ymetsb

Temarunka J1ab0paTOPHBIX/TIPAKTUYECKUX
3aHATHH

Onpenenars:

3apsan noHa. XapakTep cpebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX M OPraHuYEeCKUX
COEOUHEHUN

JI.P. «CBo¥icTBa KUCJIOT U OCHOBAHUIY.
JI.P. «CBo¥icTBa cojeiiy.

OxucnuTenp u BOCCTAaHOBUTCJIb, BAJICHTHOCTD U
CTCIICHb OKHUCJICHHUA XUMHWYCCKUX 3JICMCHTOB.

JL.P.
JL.P.

«CBOMCTBA KUCJIOT U OCHOBAHUII.
«CBOJCTBa COIEID.

HpI/IHaI[J'IC)KHOCTB BCIICCTB K Pa3HbIM KJIaCCaM
HCOPraHNMYCCKUX U OPraHUYCCKUX BCIICCTB

JI.P. «CBo¥icTBa KUCIIOT ¥ OCHOBAHUI.
JI.P. «CBo¥icTBa coJeiiy.
I1.3. « pemienne 3KkCepUMEHTANBHBIX 33]1a4

Ha PACTIO3HABAHUCH).

XapakTepus3oBarh:
ONEeMEHTHI MaJIbIX IEPHOJOB M0 UX MOJIOKEHUIO
B [lepnognueckoint cucreme JI.M. MeHeneesa.

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

O6H_[I/Ie XHMHUYECKHE CBONCTBA METAIIJIOB U
HCMCTAJUIOB, OCHOBHBIX KJIACCOB OPraHU4YCCKUX

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




1 HCOPraHUYCCKUX COGI[I/IHGHI/II;'I, CTPOCHUC U
XUMHYECKHE CBOMCTBA HN3YYCHHBIX
HCOPraHNM4YCCKUX U OPraHUYCCKUX COCI[I/IHCHI/Iﬁ

OOBACHATD:

3aBUCUMOCTb CBOWCTB BEIIECTB OT UX CTPOCHUS
Y COCTaBa, MPUPOAY XUMHUYECKOM CBSA3U
(MOHHOM, KOBAJICHTHOM, METAJUTHYECKON 1
BOJIOPOJHOM).

JI.P. «CBoO#icTBa KHCIIOT 1 OCHOBAHUI.
JI.P. «CBoiicTBa coieii».

OOBICHATB: 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKIUU U MOJI0KEHNE
XUMHUYECKOTO PABHOBECHUS OT Pa3IUYHBIX
(hakTopoB.

[1.3. «3aBUCUMOCTbH CKOPOCTH XUMHUYECKOMN
pEaKIyu OT Pa3IMYHbIX (PaKTOPOB.

BBINONHATE XUMHYECKUN SKCIEPUMEHT 11O
pacrno3HaBaHUIO HEOPTaHUYECKUX U
OPraHN4eCKUX COCTMHEHUHN

I1.3. « Pemienue sxkcriepruMeHTaNbHBIX 3a/1a4
Ha pacro3HaBaHUE.
I1.3. «Pacno3HaBaHue I1acTMacC 1 BOJIOKOHY.

[IpoBOUTH: CAMOCTOSTENBHBIA TOUCK
XUMHUYECKON MHPOPMAIMH C UCIOJIb30BaHUEM
Pa3IMYHbIX HCTOYHUKOB (HAy4YHO —
MOMYJISIPHBIX U3JIaHui, pecypcoB MHTepHeTa);
HCI0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOTUHN JJISI
00paboTKH U Mepeaaynl XuMHUYeCcKOM
nH(popMalny U eENpPeCTaBICHUS B Pa3INYHBIX
dhopmax.

JI.P. «CBolicTBa IUCIIEPCHBIX CUCTEM.
JI.P. «O3HakoMIIeHHE C KOJUIEKLIUEN KaydyKOB
U PE3UHBI».

JI.P. «O3HaKOMIIEHHE C KOJUIEKIUEN
HE(PTENPOIYKTOBY.

CBs3bIBATH:
N3ydenHsie MaTepuaibl O CBOEH
podeccuoHAIBHON 1€ TENbHOCTHIO

JL.P. «O3HaKkoMIIEHUE C PyJaMU METAIIJIOBY.

Pemrate:
Pacuernbie 3amaun o xumudeckum Gopmynam
Y YPaBHCHUSIM

I1.3. «IIpurotoBiieHnEe pacTBOpa C 3aJaHHOMI
MAacCCOBOM JIOJIENY.

Hcnonb3oBaTh MpHOOpEeTEHHBIE 3HAHUS U
YMEHHS B IPAKTUUYECKOM eATEIbHOCTH U
MTOBCEIHEBHOM KU3HU JIJ1s1 OOBSICHEHUS
XUMHYECKUX SIBJICHUM, TPOUCXOSIINX B
pHupoie, ObITY U Ha MPOU3BOJICTBE;
oTpe/iesieHUs] BO3MOKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B PA3IUYHBIX
YCIIOBUSIX U OIICHKHU MX MOCJIEICTBUM.

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

Hcronp30BaTh MpuoOpETEHHBIC 3HAHUS U
YMEHUS JUIsl ONIPEAEIICHHUS] BO3MOXKHOCTH
MPOTEKaHUSI XUMUYECKUX MTPEBPAILICHUH B
Pa3JIMYHBIX YCIOBUSIX U OLIEHKU UX
MOCJIEICTBUIA.

I1.3. Ne 7,3,2.

Hcnonb30BaTh MprHOOpeTEeHHBIE 3HAHUS U
YMEHUS ISl 3KOJIOTUYECKH TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOLIEN Cpele.

JI.P. «CBolicTBa IUCIIEPCHBIX CUCTEM.
WHcTpyKTax 1o TeXHUKe 0e30MacHOCTH U
OoXpaHe TpyZa npu nposeneHuu scex JII13

Hcnons30BaTh HpHOGpeTeHHHC 3HAaHUA U
YMCHHUS UIsL OICHKH BIIUAHUA XUMHUYCCKOTO
3arpsA3HCHUA Oprxcaromeﬁ Cpcabl Ha OpraHru3M
YCJIOBCKA U APYTI'UC )KUBBIC OPraHNU3MBbI.

WHCcTpyKTax 1Mo TEXHUKE O€30MacCHOCTH IO
OoXpaHe TpyZa Inpu nposeneHun seex JIII3.
JI.3. «CBolicTBa JUCTIEPCHBIX CUCTEM.

Hcnonws30BaTh HpI/I06pCTCHHBIC 3HaHUA U
YMCHHUS IJIA 0e30ImacHoro 06paH_ICHI/IH C
TOpHOYMMU U TOKCUYHBIMH BCUICCTBAMU U

I1.3.Ne1-6
JI3. Ne 2 -12




712a00paTOPHBIM 000PYIOBAaHHEM.

Hcnonb30BaTh MpHOOpETEHHBIC 3HAHUS U I1.3. «IIpurotoByieHue pacTBOPOB 3aJaHHOM

YMEHHSI JUIsl IPUTOTOBJIEHUS PACTBOPOB KOHLEHTPaLUN.

3aJIaHHOM KOHLIEHTPAlLlUU B OBITY U Ha

IIPOU3BOJICTBE.

Hcnons3oBath npuoOpeTeHHbIE 3HAHUS U I1.3. «IIpurotoBienue pacTBOPOB 3aJaHHOM

YMEHHUS 1151 KpUTUUECKOM OLIEHKU KOHLEHTPaLUN.

JIOCTOBEPHOCTH XUMHUYECKON HHPOPMAIIHH, I1.3. «O3naKkoMIIeHHE C KOJUICKIUEH

MOCTYHAIOIIEN U3 pa3HbIX UCTOYHUKOB. HEPTEIPOYKTOBY.
JI.P. « CBoiicTBa JUCHEPCHBIX CUCTEM).
JI.P. «O3HaKkoMJIeHHE C KOJUIEKLIUEN KayuyKOB
U PE3UHBIY.




YYEBHO - METOJINMYECKOE U MATEPUAJIBHO —- TEXHUYECKOE
OBECIEYEHUE NPOT'PAMMBIYYEBHOM JJUCITUILIUHBI «XUMMUS».

Jlns peanuzanuu yd4eOHOM MUCIUIUIMHBI «XUMHS» B HAJIUYUM €CTh  y4eOHBIN
KaOMHET, KOTOpPBI obOecredeH CBOOOMHBIM JOCTynmoM B HWHTEpHET BO Bpems
y4eOHOr0 3aHSATUS U B TIEPUOJ BHEYYEOHOU JEITEIHHOCTH OO0YyYaroIIuXcs,
JTa0opaHTCKass KOMHATa.

[Tomenienue kabuneta orBeuaeT TpeboBaHUAM CaHUTAPHO-IMHUAEMHUOIOTHICCKUM

npaBuWjaM U HOpPMAaTUBaM, OCHAIIEHO MeOeIbl0 M CpelcTBaMU  O0ydYeHWUs,

JOCTATOYHBIMU  JUIsl  BBIMOJHEHUS  TPeOOBaHWM K  YPOBHIO  MOJTOTOBKH

o0ydJaromuxcs:

— T0CaJI0YHBIC MECTa MO0 KOJIUYECTBY oOyJaromumxcs - 25

— aBTOMAaTHU3UPOBAHHOE pabouee MecTo mpernojaBates —1

— TpuboOpel W HAOOPHI JJIsi TMOCTAHOBKH JIEMOHCTPAIMOHHOTO MU YYEHHUYECKOTO
IKCTIEPUMEHTA

— KOMIUIEKT Y4eOHO-METOANYECKON TOKYMEHTAIlUU - 7

— KOMIUIEKT Y4eOHO-HAIISIIHBIX TOcoOuit - 3

— JUAAKTUYECKUH MaTtepuan (KapTOYKU-3aJaHus, KpOCCBOPIbI, pa3aaTOYHbIE
TaOJIUIIBI, TECTHI) O BCEM pazjiesiaM POrpaMMbl

— yueOHuku — 30.

— KomImbroTEp —1

6mnbnmnoTeyHblnt GoHA,

Jlns peanu3anuy MpoX0OKISHHS TPOrpaMMbl y4eOHON TUCIUIUIMHBI « XUMUS» B
paMKax MmporpamMmbl IpodeccrnoHaIbLHOTO 00pa30BaHUs HEOOXOAMMO HATHMYHE
CJIEIYIONINX MPEIMETOB JIa00PaTOPHON MOCY/IbI U PEAKTUBHI:

[TnuTKa snexTpuyeckas 1abopaTtopHasi, TpruOOp JJIs WLTIOCTPAIIUU 3aKOHA
COXpaHEHHMsI Beca BEIIECTB, TOCOOME I IEMOHCTPALUU CHHTE3a OelKa, KOJUIEKIUs
«TommBoy, komnekuuu: «MuHepaibl U TOPHBIE TOPOABDY, «Ilone3HpIe NCKOTIaeMbIe
ISt Kypca reorpadgumny, «KaMeHHbIH yronby, «MuHepadbHbIe YA00OpeHUs», HA00p
CTEKJITHHBIX TPYOOK, HAOOp CcoJiel It IEMOHCTPAIIUU OTBITOB, PUOOP IS
OKUCJICHUS CIIUPTa HaJl MEAHBIM KaTajanu3aTopoMm, Kojiba crexisaHHasg Ha 500 mut., 1000
mi.,250 mi.,50 mi., ctakanbl: cTekasHHBIN. 300 mi1.,100 mu., maactmaccoBbiii. 100
MI1.,250 M., MepHbIi nuauHAp, 100 M., 25 mi., ctynka ¢ nectukom dapdoponas,
JIepKaTeu Ik MPOOUPOK C ICPEBSIHHON PYUYKOH, JIOXKKA KEJIE3HAS TSI OTBITOB,
turin aphopoBbie  KPBIIIKAMH, MTATUB JUTSI KAMIEIbHBIX OIBITOB, IITATUB JJIS
MPOOUPOK TIIACTMACCOBBIN (O€TbIif), CMUPTOBKA, YUEHUIECKUE TTOTOHBI
MJIACTMACCOBBIE (3€JIeHbIE), CeTKa acOecToBas (Masas), Ha0Op NPOOUPOK, IITATHUB
1a00paToOpHBIN (00IBIION) C KPEMIECHUEM U KOJIBLIOM, IIUIIIBI 111 TUTJIEH, TPUOOP
JUIsl IEMOHCTpAIMU COCTaBa BO3AyXa, MPUOOp JJIsl TOTYUYEHHUS ra30B,
MPOCTPAHCTBEHHASI MOJICNIb PELIETKH MarHus, MPOCTPAHCTBEHHAS! MOJAENb PEIIETKH



MeJId, MPOCTPAHCTBEHHASI MOJIC)Ib PEIIEeTKHU rpaduTa, MPOCTPAHCTBEHHAS MOJCIb
pEUIeTKH XJIOpUJia HaTpHs, BOPOHKA MPOIMUIICHOBAS CPEeAHSssA, MPOOKa PE3MHOBAS;

ConsiHas KucnoTa, aFOMAHAN TPaHyJIMPOBAHHBIN, IUHK IPaHyJIMPOBAHHBIM,
METUJIOBBIN OpaHXKEBBIH (MOPOIIOK), JIAKMOU/T (TTOPOIIOK), heHondTaaenH
(MOpOoIIOK), IIUHK MOPOIIOK, MEAb CEPHOKUCTAs, CEPeOPO a30THOKUCIIOE, TUAPOOKUCH
KaJIusl, OKCHUJT kee3a (3), JKene30 MeTALTNYECKOe BOCCTAaHOBICHHOE (TIOPOIIIOK),
QTIOMUHHI B TIOPOIIIKE, OKCUJ Oapusi, OKCUJ MEIU, IIMHK CEPHOKHUCIIBIN, KaTui
CEPHOKUCIIBIH, KEJIE30 CEPHOKUCIIOE, XJIOPHU MEAU, XJOPUJ KAJIbLINS, XJIOPHLT
AMMOHHS, MarHUM CEPHOKHUCIIBIN, KaTU XPOMOBOKHUCIIBINA, XJIOPUJL XPOMa, KaJIbLIUK
CEPHOKHCIIbII, Oapuil yriIeKUCIblid, KAIbLMKN YIIIEKUCIIBIN, XJOPUIAMArHUs, XJIOPUT
HATPUS, XJIOPU ATFOMUHMUS, XJIOPUJI KaIusl, XJIOPHUJ JKeje3a, XJIopua 6apusi, HaTpuii
YTJICKUCIIBIA, HATPUN CEPHOKHUCIIBIN, TIIULEPUH, KUCJIOTA CEPHAsl, OPTaHUUYECKUE
KHUCIIOTBI: YKCYCHAsl, MAJIbMUTHHOBAS, CTEAPUHOBAs, HATPUI METaUTMYECKUi (B
METaJUTMYeCKOM KopoOe), OpoMHas Boj1a, OpoM, Kaaui MEeTaTTHICCKHM.

B Oubnuoreunsiii GoHJ BXOAAT YYCOHHMKH M y4€OHO-METOIUYECKHE KOMILICKCHI,
PEKOMEH/IOBaHHBIC JJISI MCIOJIb30BaHMS B MPO(ECCHOHAIBHBIX 00pPa30BaTEIIbHBIX
OpraHu3aIusXx, peanu3yoImX 00pa3oBaTeIbHYIO
nporpamMmy cpeaHero obémero oopaszoBanus B npeaenax ocsoenus OITIOIT CITO nHa
0a3e OCHOBHOI'O O0IIero 00pa3oBaHMUS.

bubnuoreunslit (GoH JOMOTHEH CPABOYHUKAMH, KHUTAMH JIJIS1 YTEHUS 110 XUMUHU.

B mpomecce ocBoeHHs mnporpamMmbl y4eOHOW AUCIUTIIMHBI «XHUMHS» CTYIEHTHI
UMEIOT BO3MOXHOCTbH JOCTYINa K 3JIEKTPOHHBIM y4eOHBIM MaTepuajiaM IO XHUMUHU,
UMCIOIIMMCS B CBOOOJHOM JOCTyne B ceTh MHTepHET (3JIEKTPOHHBIM KHUTaM,
npakTUKymaM, Tectam, matepraiam EI'D u ap.).



PEKOMEHAYEMAS JIUTEPATYPA.

OCHOBHbBIE HCTOYHUKH:

lNa6puensa O.C., OctpoymoB W.I'. Xumusa mis mpodeccuil ¥ crnernuaibHOCTeH
TEXHUYECKOT0 MpopuiIs: y4eOHUK A CTYH. yUYpexaeHuil cpea.npod. oOpa3oBaHus.
— M., 2014.

JLlonmoJIHUTEIbHbIE HCTOYHMKM:

denepanbHblii TOCYAPCTBEHHBIN 00pa3oBaTeIbHBIM CTaHIAPT CpeaHEro (IOJHOIO)
oOmrero obpazoBanus. Y1B. [Ipukazom Munobpuayku Poccun ot 17 masg 2012r. Ne
413.

Iabpuensn O.C. Xumus s npenojasatesisi: y4eOHO — METOAUYEcKoe rmocodue/
O.C. T'a6puensn. I'.T". JIsicoBa. — M.: 2014.

INabpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., Jopodeera H.M. Ilpaktuxym:
yue0.1mocooue Aist CTy/. yupexaeHuid cpe. mpod. oopasoBanus. — M., 2014.
INa6puensna O.C., OctpoymoB N.I'., Cnanko C.A. Xumusi: mocodbue Jjis moArOTOBKH
k EI'D: yueG.mocobue nist CTyn. yupexjaeHui cpea. mpod. obOpazoBanus. — M.,
2014.

INa6puensna O.C., JIbicora I'.I'. Xumus. Tectsl, 3a1aun U ynpaKxHeHUS: yded.mocodue
JUTSL CTYJI. YIpeXIeHur cpen. npod. odbpazoanus. — M., 2014.

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

Epoxun HO.M., Kosanesa W.b. Xumusa pana mnpodeccuili u crenuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHOHAYYHOT'O MPOQUIeH: YUeOHUK A CTY/. YUPEKICHUN
cpea.npod. obpazoBanus. — M., 2014.

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

Epoxun FO.M. COoOpHUK TECTOBBIX 3aJaHUW MO XUMHH: ydeb.mocoOue s CTyI.
yapexaeHuit cpes. mpod. odpazoBanus. — M., 2014.

Epoxun HO.M., Kosanesa W.b. Xumusa nmna mnpodeccuii u CcrernuaibHOCTEH
TEXHHUYECKOTO MPOQPMIst. DIEKTPOHHBIM y4eOHO-METOMMUYECKU KOMIUieKc. — M.,
2014.

CnagxoB C. A., OctpoymoB W.I'., I'abpuensta O.C., JIykpsnoBa H.H. Xumus s
npodeccuil ¥ CIenUaIbHOCTEH TEXHUYECKOTo MPOoQuiis. DIECKTPOHHOE MPHIIOKEHNE
(omexkTpoHHOE yueOHOe W3JaHue) IS CTyA. YUpEeKIeHu! cpen.npod. oOpazoBaHUs.
— M., 2014.

HNuTepHeT:

www.pvg.mk.ru (onumnuazna «Ilokopu BopoObeBsl rops»). www.hemi.wallst.ru
(O6pazoBaTenbHBIN CAUT JJI MIKOJILHUKOB «XUMHUs»). www.alhimikov.net
(O6pazoBaTenbHBIN CAUT JJIs MIKOJIHHUKOB).



www.chem.msu.su (DnexkTpoHHas OUOIUOTEKA 10 XUMUK ).

www.enauki.ru (MHTepHET-U3/1aHue i yuutesnaeh « ECTeCTBEeHHbIE HAYKU» ).
www.1september.ru (Meroanueckas razera «llepoe centsa6ps»). www.hvsh.ru
(xypHall «XUMUS B LIKOJIEY).

www.hij.ru (kypHan «XUMHUS U KU3HBY).

www.chemistry-chemists.com (3J1eKTpOHHBIH KypHaT « XUMUKH U XUMUSD?).
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