BIO/DKETHOE ITPO®ECCHUOHAJIBHOE OBPA3OBATEJIPHOE YYPEXIEHUE
. OPJIOBCKOHU OBJIACTH
«OPJIOBCKMHM TEXHUKYM ITYTEU COOBLIEHNA UMEHU B.A. JIAIIOUKHNHA »

I[TPOITPAMMA _
OBIIEOBPA3OBATEJIbHOU
YUYEBHOU JUCHUITIMHBI

OV /.12.01 « XUMU S

TEXHUYCCKUM TPOhUIIH

o crenuaibHoctaMm CIIO

2021



[Iporpamma pazpaGorana Ha ocHoBe TpeboBanuii ®I'OC cpennero oobiero
oOpa3oBaHMsl, NPEABIBISIEMbIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHMS
y4eOHON TUCIUIUIMHBI « XUMHUSA», B COOTBETCTBUU ¢ PekoMeHaauusaMu 1o opraHu3aiiu
HOJyYeHUs] CpelHero ooduiero oOpa3oBaHUs B Ipeneiax OCBOCHMs 00pa30BaTEIbHBIX
OporpaMM CpeAaHero npodeccHuoHalbHOTO 00pa3oBaHUs HAa 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHMsl €  yd4eToM  TpeOoBaHUN  (eAepalbHbIX  T'OCYJIapPCTBEHHBIX
oOpa30BaTeNbHBIX CTAHJAPTOB U MOJIy4aeMOW Npodeccud WIH CHEUAIbHOCTH
cpenHero npogeccuoHaabHOro 006pazoBanus (MUchbMo JlemapTameHTa rocyJapCTBEHHOM
MOJIMTUKU B cepe moaAroroBku padbounx kajapo u 1O MwunoOpnayku Poccun ot
17.03.2015 Ne 06-259) u mpuMepHON mporpamMMmbl 00I11e00pa30BaTEIBLHON YUEOHOM
IUCHMIUTUHBL  «XUMHs» I TpodecCHOHATBHBIX 00pa30BaTeIbHBIX OpraHU3alUi
OI'AY «®UPO» ot 21 wutons 2015 r. paspabotannoit mo crneruanbHocTsIM CIIO
TEXHUUYECKOTO Mpoduisi MpodheCcCUOHATIBHOTO 00pa30BaHuUs:

23.02.06 TexHuyeckas 3KCIUTyaTalus NOJBUKHOTO COCTaBa KEJIE3HBIX JOPOT
13.02.11 Texnuueckass dKCIUTyaTanvisi W OOCITY>KMBaHUE DJJICKTPUYECKOTO U
AIEKTPOMEXAHUYECKOTO 000pyI0BaHUs (IO OTPACIISAM).

09.02.01 KoMIibroTepHbI€ CUCTEMBI M KOMILIEKCHI
22.02.06 CBapoyHoO€ MPOU3BOJICTBO
23.02.01 Opranuzaius NepeBO30K U yNpaBlieHWE HA TPAHCTIOPTE (110 BUaM)

Pazpabotuuk (n):
Tepuobix H.W., Meroguct BIIOY OO «OpiioBckuil TEXHUKYM IyTEH COOOLIEHUS UM.
B.A. Jlanoukuna»

Ilecounas B.C., npenomaBarens xumun bIIOY OO «OpiioBCKHl TEXHUKYM ITyTEW
coobmenust um. B.A. JlanoukuHa»

PaccmotpeHo, 0/100peHo U peKOMEHIOBaHO K MPUMEHEHHUIO Ha 3aceaHuu
METOINYECKON KOMUCCHH.
ITporokon Ne 10 ot «22» urons 2021r.

[TPOBEPEHO: COI'JJACOBAHO:
3aMeC};ﬁ‘enb JIIpEKTOpa:
@‘ "CMZQ’ ~~ Cumonosa I.H.
. kaenpoit OIT

47 Vsanoa E.JL.

metonuct OY
Teprossix H.M.




Conep:xkanue

[TosicHuTenbHAsA 3anucKa

OO61ast xapakTepucTUKa y4eOHON AUCIUIUIUHBI « XUMUSD

MecTto yuyeOHOU TUCUUIUIMHBI B y4€OHOM IUTaHE

Pe3ynbraThl 0cBOE€HUS yU€OHON AMCLUILIMHBI

Coneprxanue yaeOHOMN AUCIIUTUIAHBI

TemaTnueckoe IIIaHUPOBAHUE

Tematnueckuii mia”

XapakTepucTUKa OCHOBHBIX BUJIOB yU€OHOM E€ITEIbHOCTH CTYIEHTOB
VY4eOHO-METOINYECKOE U MaTEPUATILHO-TEXHUUECKOE 00eCcTieueHue
IpOorpaMMbl y4€OHOM JTUCITUIINHBL « X UMUS

Jluteparypa



[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma  oOmieoOpazoBaTenbHON  Y4EOHOW — MUCHUIUIMHBI  «XHAMHS
MpeaHa3HadeHa I M3yYeHUS XUMUU B MNPOPECCHOHAIBHBIX 00pa30BaTEIBHBIX
opranuzanusx CIIO, peanusyroomux o0pa3oBaTeIbHYIO MPOrpaMMy CPEIHEro OOIero
oOpa3oBaHMsI B TpEJEax OCBOCHUS OCHOBHOW oOpa3zoBarenbHON mporpammbl CI1IO
(OOII CIIO) na 6a3e 0CHOBHOTO 001IeTO 00Opa30BaHus MPU MOATOTOBKE CIEIUATMCTOB
CpEIIHErO 3BEHA.

[Iporpamma paspaborana Ha ocHOBe TpeboBanuii dI'OC cpemnero obriero
00pa3oBaHusl, NPEIBABISIEMBIX K CTPYKTYPE, COJIEPKAHUI0 M PE3yJbTaTaM OCBOECHUS
y4eOHON TUCITUTIIMHBI « XUMHS», B COOTBETCTBHH C PeKOMEHIaMsIMHU TI0 OpraHu3aIlin
MOJIyYeHHUs1 CpelHero oodiero oOpa3oBaHHs B Mpeleiax OCBOCHUS 00pa30BaTEIbHBIX
IporpamMM CpeaHero npodeccuoHaNbHOro oOpa3oBaHHs Ha 0a3e OCHOBHOTO OOLIETO
oOpazoBaHusi ¢  yd4eTroM  TpeOoBaHMi  (QenepaabHBIX  TOCYAapPCTBEHHBIX
o0pa3oBaTeNbHbIX CTAHJAPTOB M MOJydyaeMoW mpodeccuu WId CHenUaTbHOCTH
cpennero npodeccuoHaIbHOr0 0Opa3zoBanus (MUCcbMO JlemapramMeHTa rocy/1apcTBEHHOMN
MOJIUTUKU B cepe moAroroBku padoumx kaapoB u IO MwunoOpnayku Poccum ot
17.03.2015 Ne 06-259) u npumepHoi 00111€00pa30BaTEIbHON MPOTPAMMbI y4eOHOM
mucuuruInHbl «XuMust» 11 npodeccuit CIIO u cnenuanbroctet CI1O OI'Y « DUPO»
oT 2015 r. ¢ y4eToM MPUMEPHOU OCHOBHOM 0OpazoBaTEIbHOM MpOrpaMMbl CPEIHETO
oO1iero oopa3oBaHusi, 0JI00PEHHON perieHueM ¢eaepaibHOTO Y4eOHO-METOAUYECKOTO
o0beIMHEeHUs 110 001eMy 00pa3zoBaHuto (MpoTokoJi OT 28 uroHs 2016 1. Ne 2/16-3).

CopnepxkaHue mporpamMmbl «XUMHS» HaNpaBlIEHO Ha JOCTHXKEHHE CIEAYIOIIHUX
neJse:

» (dopmupoBaHue Y 00yJarONTUXCsl YMEHHS OIEHUBATh 3HAYMMOCTh XUMHUYECKOTO
3HAHMS JIs1 KOKJIOTO YEJI0OBEKa;

» (dopMupoBaHHE y OOYYaIOIIUXCS IEJIOCTHOTO MPEICTABICHUS O MHPE W POJIH
XUMUU B CO3JJaHUU COBPEMEHHOMN €CTeCTBEHHO-HAYYHOU KapTHUHBI MUPA; YMEHUS
OOBACHATH OOBEKTHI U MPOIECCHl OKPY>KAIOIIEH JEHCTBUTEILHOCTH: MIPUPOTHOM,
COLHUAIBHOM, KYJIbTYPHOM, TEXHUYECKOW CpEeIbl, — HCHOJb3YysS Il ITOTO
XUMUYECKUE 3HAHUS;

» pa3BUTHE y OOYyYaIONIMXCS yYMECHHH pa3inyaTh (aKThl U OIEHKH, CPAaBHUBATH
OIICHOYHBIC BHIBOJIBI, BUJICTh MX CBSI3b C KPUTEPUSIMHU OIICHOK M CBSI3b KPUTCPHCB
C OIpEJEICHHOW CHUCTEMON IIeHHOCTeH, (opmMyaupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

» TpHoOpeTeHne 00YJaroIIMMHUCS OTBITa PA3HOOOPA3HOW JEATEIbHOCTH, TTO3HAHHUS
¥ CaMOIIO3HAHMS; KJIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAILHOE 3HAUCHUE JIJISI
pPa3IMYHBIX BHIOB JESITCIIBHOCTH (HABBIKOB PEIICHUS TMPOOJeM, MPUHSTHS
pelIeHu, TOoWCKa, aHaiau3a W o0paboTku WHOOPMAIMH, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB W3MEPEHHM, COTPyIHHYECTBa, O€30mMacHOro oOparieHus: ¢
BEII[ECTBAMHU B ITOBCEIHEBHOW KU3HH).

B mnporpammy BKIIOYEHO conaepKaHUE, HANpaBiIeHHOEC Ha (OPMHPOBAHUE Y
CTYJICHTOB KOMITIETECHIINN, HeoOX0oauMbIxX 1Jisi kadecTBeHHOTO ocBoeHust OOII CIIO na
0a3e OCHOBHOTO OOIIET0 00pa30BaHUs C MOJYYCHHUEM CPEIHEro o0Iero oopasoBaHus;
POTPaMMEI MIOATOTOBKY crienuanuctoB cpeaHero 3sena (IITICC3).



[Iporpamma yueOHOIN AMCHMIUIUHBI «XuMUs» B npenenax ocBoenuss OOII CIIO
Ha 0a3e OCHOBHOTO o0Iero obpa3oBaHHs, BKIIOYAET B ceOsl cojaep)kaHue y4uyeOHOTO
MaTepualia, MOCJIeN0BAaTEIbHOCTh €r0 HM3YYEHHs, paclpesesieHne Y4eOHBIX 4Yacos,
TeMaTuky  pedepaTtoB  (IOKIAAOB),  UHAMBUIAYAJIbHBIX  IMPOEKTOB,  BUJbBI
CaMOCTOSTENbHBIX pa0OT C y4eTOM CIEeNU(PUKUA MPOrpaMM MOJATOTOBKH CHEIUATUCTOB
CpEIIHero 3B€Ha, OCBaMBAEMOM CIEIUATbHOCTH.

[Iporpamma  MOXKET  HCIOJB30BATHCS ~ JIPYTUMH  TPOGeCCHOHATBHBIMHU
00pa3oBaTeNbHBIMU OPTAaHU3ANMAME, PEATU3YIOMUMHA O0pa30BaTEIBHYI0 MPOTrpamMmy
cpeaHero obmero oopazoBanus B npenenax ocsoeHuss OOII CITO na 6a3e 0CHOBHOTO
obmiero oopaszosanus (IITICC3).

OBIIIAS XAPAKTEPUCTHUKA YUYEBHON JJUCLIMITJIMHBI « XUMUSI»

XUMHus — 3TO HayKa O BCHICCTBAX, HMX COCTABC H CTPOCHHU, CBOMCTBAX H
INpCBpalliCHUAX, 3HAYCHHUM XHMHYCCKHX BCHICCTB, MATCPHUAJIOB H IIPOLOCCCOB B
HpaKTquCKOﬁ ACATCIIbPHOCTH YCIIOBCKaA.

Conepxanue  oOmieoOpa3oBaTeIbHOM  YUEOHOM  JUCHUIUIMHBI — «XUMHUS»
HalpaBJICHO Ha YCBOEHHE OOYYalOIIMMHCS OCHOBHBIX TOHSITHH, 3aKOHOB M TEOPUI
XUMUU;, OBJIQJICHUE YMEHUSAMH HAOMI0JaTh XHUMHYECKHUE SIBIICHUS, TPOBOJIUTH
XUMUYECKUN AKCIEPUMEHT, MPOU3BOJUTH PACUeThl HA OCHOBE XMMHUYECKHX (opMyi
BEILIECTB M YPABHEHU XUMHUYECKUX PEAKIIUI.

B mporecce u3yueHHss XUMUM Yy OOy4YarOlIUXCS Pa3BUBAIOTCS MO3HABATEIIHHBIC
MHTEPEChl U HWHTEJUICKTYalbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
MpUOOpPETEHUsI 3HAHUM MO0 XWMHH B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HCHHBIMU
npoOjeMaMu, BOCIUTHIBAGTCS OEpeKHOE OTHOIICHHUS K TMPUPOJE, MOHUMaHUE
3I0pOBOr0 0O0pa3a KU3HH, HEOOXOJWMOCTH TPEAYNPEKICHUS SBICHUN, HAHOCSIINX
Bpell 3[I0POBBIO U OKpyx)awoueid cpene. OHM OCBaMBAaKOT MPUEMBI TPAMOTHOTO,
0€30MacHOr0 MCIOJIb30BAaHUSI XMMUYECKUX BEIIECTB U MaTepUaJIOB, MPUMEHSEMBIX B
OBITY, CETbCKOM XO3HCTBE U HA IPOU3BOICTRBE.

[Ipy  CTpyKTypUpOBaHMM  COAEpKaHHs  0OHEe00pa30BaTENbHON  yuyeOHOM
JUCIMILTAHBI I TIPOo(eCCHOHATBHBIX 00pa30BaTENbHBIX OPTaHU3aAINi, PeaTU3yIONIINX
00pa3oBaTeIbHYIO MPOrPaMMy CpPEIHEro o0Iiero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OOIl CIIO na 0a3e OCHOBHOro 00IIero 00pa3OBaHMs, YYUTHIBAJIACh OOBEKTHUBHAS
pEATbHOCTh — HEOOJBIIONH 00bEeM YacoB, OTIYIICHHBIX HAa HW3YYCHHE XHUMHH U
CTpEMJICHHE MAaKCHUMaJbHO COOTBETCTBOBAaTh WJESM PAa3BUBAIOLIECTO OOYUYECHHMS.
[ToaTomMy TeopeTMdyeckue BOMPOCHl MAKCHUMAaJbHO CMEIIEHBbl K Hayaly H3YYCHHUs
JUCLMILTUHBL, C TEM YTOOBI TOCTIEAYIONINI (paKTHUECKUI MaTepuan paccMaTpUBaJICs Ha
OCHOBE U3YUYEHHBIX TEOPHI.

Peanmaum[ ACAYKTHUBHOIO Ioaxoaa K HM3YUYCHHIO XHUMHUHU CHOCO6CTByeT



Pa3BUTHUIO TAKHUX JIOTHYCCKHX onepaunﬁ MBIIJICHUA, KaK aHaJIn3 U CUHTC3, 0606HICHI/IC
N KOHKPCTHU3allusd, CPABHCHUC U dHAJIOTHA, CUCTCMATHU3alIUA U KJIaCCI/I(i)I/IKaHI/ISI u ap.

N3yuenne xuMuu B MpodecCHoHaIbHBIX 00pa30BaTENbHBIX OpPTraHU3alMIX,
peanu3yrnmx 00pa3oBaTEIbHYI0 IIPOrpaMMy CpPEIHEro oOIero ooOpa3oBaHHs B
npeaenax ocBoeHus OOII CIIO Ha 6a3e 0CHOBHOIO 0011IeT0 00pa3oBaHuUsl, UMEET CBOU
OCOOCHHOCTH B 3aBHCHUMOCTH OT Tpoduis mnpodeccuoHaabHOro o0pa3oBaHUs. IDTO
BBIPAXKAETCSI B COJACP)KAaHUHM OOYYCHHMsI, KOJIMYECTBE YacOB, BBIICISEMBIX Ha M3YUCHUE
OTIETBHBIX TEM WIPOTPAMMBI, TIIYOMHE WX OCBOCHHS OOyYAOIIMMHCH, O0BEME W
XapakTepe MPaKTUYECKUX 3aHATUN, BUAAX BHEAYIUTOPHOW CaMOCTOSITENIHON paboThI
CTYJICHTOB.

Crnenmnduka M3y4eHHS XUMUU TPU OBIAICHUU TPO(ECCHSIMH TEXHUYECCKOTO
npodmIst oTpakeHa B Kaxkaou Teme pazaena «CoaepikaHue ydeOHOW JMUCIHMIUIMHBD) B
pyOpuke «I[IpoduibHbie U TpodecCHOHATBEHO 3HAYUMBIE DJIEMEHTHI COJIEPKAHUS). DTOT
KOMIIOHEHT  pealiu3yeTcss TpH  HMHJIUBUAYAJIbHOM  CaMOCTOSITEIbHOM  pabote
obyyarommxcs (HanmucaHuu pedepaToB, MOATOTOBKE COOOICHUH, 3allIUTE TPOCKTOB), B
npoiiecce y4eOHOM JEsTeNbHOCTH T0JI PYKOBOJICTBOM IIpenojaBaresisi (BBIIOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTa — JIA0OPATOPHBIX OIBITOB M MPAKTHYECKUX padoT,
PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U T.1I.).

B Mpollecce H3YyYEHHUS XUMUU BaXXHO (HOPMHUPOBATH HH(OOPMAUOHHYIO
KOMIIETEHTHOCTh OOywaromuxcsi. [loaToMy Tmpu opraHu3aluy CaMOCTOATEIbHON
paboThl HEOOXOAUMO  AaKIEHTHUPOBaTh BHUMAHHE OOYYAIOIIMXCS HAa  TIOUCKE
uHpopmanuu B cpelacTBax MaccMmenua, VHTepHere, y4eOHOM U CHELHMATIBHON
JUTEPATYPE C COOTBETCTBYIOUIUM O(POPMIIEHUEM U NIPEICTABICHUEM PE3YIbTATOB.

N3yuyenue 061eo0pa3oBaTeIbHON YIEOHON MUCIUTUTUHBI « XUMUS» 3aBEPIIACTCS
MojBeICHUEM HTOTOoB B (opme nud@epeHIMpoBaHHOTO 3adeTa B paMKax Ipo-
MEXYTOUHOM aTTectanuu cTyaeHToB B mpoiecce ocBoeHust OOII CITIO ¢ nmonydeHuem
cpeanero obrero oopasosanus (ITIICC3).

MECTO YYEBHOU JUCHUTUIVHBI B YYEFHOM ITJIAHE

YyeOHas quciUIUIMHA «XUMUS» SBISICTCS YIeOHBIM MPEIMETOM IO BBEIOOPY W3
obsi3atennbHOM TipeaMeTHor obnactu «EctecTBeHHbIe Hayku» PI'OC cpennero ooriero
oOpa3oBaHUs.

B  mpodeccuonanbHbIX  00pa3oBaTENBbHBIX — OPTaHM3AIUAX,  PEATU3YIONINX
00pa3oBaTeIbHYIO MPOrpPaMMy CPEIHEro o0IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OOII CIIO na 6a3e ocHOBHOrO 001Iero oopazoBanusi, yueOHasi TUCUUIIINHA « XUMUS
u3zydaetcsi B obmeoopazoBarenbHoM 1ukie yaeonoro OOIT CIIO na 6a3ze 0CHOBHOTO
o011rero 00pa3oBaHus ¢ MOAyYeHHEM cpeaHero oobiero oopaszosanus ([TIICC3).

B y4e6npix mnanax [IIIKPC mecTo yueOHOM AMCUUIIITNHBI « XUMUS» — B COCTaBE
o01ieo0pa3oBaTeabHbBIX  y4eOHBIX AUCHMIUIMH 1O BbIOOPY, (OpPMHUPYEMBIX U3



oOsi3atenpHbIX TpeaMmeTHbix obiacteir GI'OC cpennero obuiero obpazoBaHusi, A
cneuuanbHocTelt CI1O TexHnueckoro mpoduis npopeccuoOHaTBLHOTO 00pa30BaHUsL.

PE3VJIbTATHI OCBOEHUS YUEBHOM JUCIATIIMHEBI

OcBocHue COACPKaHUA y‘IC6HOI>'I JAUCTUITIINHBI «XI/IMI/I}I», oOecrneynBaeT

AOCTHKCHUEC CTYACHTAMHU CICAYIOIIHUX PE€3YJAbTATOB:

JIUYHOCMHbBIX .

» YyBCTBO TOPAOCTH M YBAXKEHUS K HMCTOPUUA M JOCTHIKCHHSIM OTEYECTBEHHOM

>

XUMHUYECKON HayKW; XHUMHUYECKH TPaMOTHOE MOBEIECHHE B MPOQPECCHOHATHHON
NEeATEAbHOCTH W B OBITY NpU OOpallEeHMH C XWMHYECKMMHU BEIIECTBAMHU,
MaTepHUalaMy U IPOLECCaMU;

IOTOBHOCTL K IIPOJOJIKCHHIO 06pa3013aH1/151 N ITOBBIIICHHA KBaJII/I(i)I/IKaI_[I/II/I B
H36paHHOﬁ HpO(i)GCCHOHaJIBHOﬁ ACATCIBHOCTH U 00BEKTHBHOE OCO3HAHUE pojin
XUMHUYCCKHUX KOMHGTGHI_[I/Iﬁ B OTOM,

> YMCHHUC HCIIOJIB30BATh HOCTHUKCHUSA COBpGMGHHOﬁ XUMHYECKOM HAaYKH H

>

>

>

>

XUMHUYECKUX TEXHOJOTHHU JJI IIOBBIIICHU A COOCTBEHHOTO HHTCIIJICKTYAJIBbHOI'O
Pa3BUTHUA BBI6paHHOﬁ HpO(i)GCCHOHEUIBHOﬁ ACATCIIBHOCTH,

MemanpeomemHbix:

WCIIOJIb30BaHUE PA3IUYHBIX BHUJIOB MO3HABATENILHOW JCSATEIBHOCTU U OCHOBHBIX
HMHTEIJIEKTYaJIbHBIX Omepanuid (MMOCTaHOBKHU 3a7auu, (OpMyIupoBaHUs THUIIOTES,
aHalu3a W CHUHTE3a, CpaBHEHHUs, OOOOIICHUS, CHUCTEMATU3alliU, BBISIBICHUS
MPUYUHHO-CJIICACTBEHHBIX  CBSI3€H, TIOMCKAa aHaJoroB, (OPMYJIUPOBAHUS
BBIBOJIOB) JIJIsl PEIIICHUSI TTIOCTABJICHHOM 3aJ1aui, MPUMEHEHHNE OCHOBHBIX METOJIOB
MO3HaHUS (HAOMIOJEHUS, HAYYHOTO AKCIEPUMEHTA) ISl M3YYSHHUS Pa3IMIHBIX
CTOPOH XHUMHYECKHX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HHUKACT
HEO0OXOIMMOCTh CTAJIKUBATHCS B IPO(ecCHOHaNbHOM cdepe;

UCIIOJIb30BAHUE  PA3IMYHBIX HMCTOYHUKOB JUISI  TIOJIYYEHHUS  XUMHUYECKOU
uH(pOpMaIMK, YMEHUE OIEHUTH €€ JIOCTOBEPHOCTh ISl JTOCTHIKEHHS XOPOIIHMX
pe3yabTaToB npodeccuoHanbHoM chepe;

npeomMemHuIX:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM O MECT€ XMMHUU B COBPEMEHHON Hay4dHOU
KapTUHE MHpa; TMOHUMAaHUE POJU XUMUU B (POPMHUPOBAHUM Kpyrozopa u
(GyHKIIMOHATIBHOM TPaMOTHOCTHU Y€JIOBEKA JIJIs PEUICHUs] MPAKTUYECKUX 3aJ1ay;
BJIAJICHUE  OCHOBOIOJIATAKOIIAMU  XUMHUYECKHUMU  IOHATUSMH, TEOPUSIMH,
3aKOHAMH UM 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHUE XUMHUUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

BJIaICHUC OCHOBHBIMU MCTOAAMHW HAYYHOI'O IIO3HAHHA, HWCIIOJIb3YCMbIMU B
XUMUU: H&6JIIOI[CHI/ICM, OIMMCAHUCM, HN3MCPCHHUCM, OKCIICPUMCHTOM; YMCHHC



O6pa6aTBIBaTB, 00BACHATH PE3YyJIbTATHI IIPOBCACHHBIX OIILITOB M JICJIATh BLIBObI,
FOTOBHOCTh ¥ CIOCOOHOCTH NPpUMCHATbL MCTOAbI IIO3HAHUA IIPH PCHICHUHU
IMPAKTUYCCKUX 3a71a4;

» chOPMHUPOBAHHOCTh YMEHHS J1aBaTh KOJMYECTBEHHBIC OLICHKH W TIPOM3BOIHTH
pacyeTsl 0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSM;

» BIIAJICHUE TIPaBUJIAMU TEXHUKHA 0€30MaCHOCTH MPH HCTOJIb30BAHUN XUMHYECCKUX
BCIICCTB;

» c(hOpMUPOBAHHOCTh COOCTBEHHON TIO3WIIMU 110 OTHOIICHUIO K XHMHYECKOU
nH(pOpMaIuH, oTydaeMoi U3 Pa3HbIX HCTOYHUKOB.

COJIEPXKAHUME YUEBHOU JUCHUTIINHBI

Texuuueckuit npoduias mpodeccuoHanTbHOro 00pa3oBaHUs
Bsenenne
Hayuynbie MeTOnbl TMO3HAHHMS BEHIECTB W XHUMHUYECKHX sBIeHWH. Poib
AKCIEPUMEHTA U TEOPUU B XUMUU. MOJEIMpPOBaHNE XUMUUECKUX MTPOLIECCOB. 3HAUCHHE
xumMuu  npu  ocBoeHun  crnenuanbHocTer  CIIO  TexHmueckoro  mpoduis
po¢heCCHOHAIBHOTO 00pa30BaHUsI.
1. O01as 1 HeOpraHM4ecKass XuMms
1.1. OcHogHble NOHAMUA U 3AKOHbL XUMUU
OcHoBHbIe NOHATHA XMMHUM. BemectBo. Atom. Monekyna. XuMHUYECKUI
aneMeHT. Asutotpornus. IIpocteie u  cnoxkHble BemecTBa. KayecTBEeHHbIM U
KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMUUYECKUE 3HAKU U PopMysibl. OTHOCUTEIHHBIC
aTOMHas U MOJIEKYJIsipHast Macchl. KonnuecTBo BellecTna.
OcHoBHbIe 3akOHbI xuMHH. CrexuoMerpusa. 3aKOH COXPaHEHUS MacChl
BEIIIECTB. 3aKOH TMOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYphl. 3aKOH
ABOrajipo " CIIE€JICTBHUS U3 HETO.

PacueTHble 3a7auM Ha HAxXOXIECHUE OTHOCUTEIIBHOM MOJEKYJISIPHOM MAacCChl,
ONPEAEICHUE MAaCCOBOM JOJIM XUMUAYECKUX 3JIEMEHTOB B CII0KHOM BEIIECTBE.

Hemoncmpauuu

Moaenu aTOMOB XUMHYECKUX 3JIEMEHTOB.

Monenn MOJEKYT TPOCTBIX H CIOXHBIX BEIIECTB (IIAPOCTEPIKHEBBIE U
Crroapta— bpurieta).

KosuteKiust mpoCThIX U CJIOKHBIX BEIIECTB.

HekoTtopsie BemecTBa KOJTUIECTBOM 1 MOJIb.

Mopens MOJISIpHOTO 0OBbeMa ra3oB.

Annorpornust pocdopa, Kucmoposa, 0J0Ba.

Ilpogunvusvie u npogheccuonanvro 3navumvle I1EMEHMbL COOEPHCAHUAL.
AnnorpomnHbie MoaudUKaIMK yriiepoaa (anmas, rpadur), kucioposaa (KUCIOPO/I, 030H),



osioBa (cepoe u 6emoe 010B0). [ToHATHE 0O XUMUYECKON TEXHOIOTHH, OMOTEXHOJIOTUN U
HAHOTEXHOJIOTHH.
1.2. Ilepuoouueckuti 3axon u Ilepuoouueckas cucmema xumudeckux snemenmos /[. H.
Menoeneesa u cmpoenue amoma

Iepuoanuecknii 3axkon .M. MenaeneeBa. Otkpeitue .M. MenpaeneeBbiMm
[Tepuoauueckoro 3akona. [lepuonuueckuii 3akoH B popmyauporke J[.M. Menaeneena.

[lepuonuueckast TabaUIIa XUMHUYECKUX DJIEMEHTOB — rpaduyeckoe 0ToOpakeHune
nepuoandeckoro 3akoHa. CTpykTypa HEpHOIMYECKON TaOJWIbl: NMEpUOAbl (Majbie U
OoJpITIHE), TPYIIIHI (TJIaBHAS U TOOOYHAS).

Cmpoenue amoma u Ilepuoouueckuii 3axon J[.H. Menoeneeea. Atom —
CJIOKHAas yacTula. Anpo (IpOTOHBI U HEUTPOHBI) U ANEKTPOHHAsA 000J0uKa. M30TOMBbL.
CTtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX Iepruoa0B. OcoOeHHOCTH
CTPOCHHUSI  DJIEKTPOHHBIX O000JIOYEK AaTOMOB DJEMEHTOB OOJIBIIMX MEPHOJIOB
(mepexoIHBIX 351eMeHTORB). [ToHsTHE 00 OpOUTANAX. S-, p- ¥ d-OpOUTANIH. DICKTPOHHBIC
KOH(UTyparry aTOMOB XUMUYECKUX IJIEMEHTOB.

CoBpeMeHHas hopmMyIHUpOBKa [Tepuoauueckoro 3aKOHa. 3HadyeHHue
[Tepuoanueckoro 3akoHa u llepuomnyeckor CUCTEMBI XMMHYECKHUX 3JjeMeHTOB JI.M.
MenpeneeBa 11l pa3BUTHS HAYKH U TIOHUMAHUSI XUMUYECKOW KapTUHBI MUPA.

Jemoncmpayuu

Paznmuunbie gopmbl Ilepronnyeckoit cucteMbl XuMuueckux siemeHToB J[. U.
Menpaeneena.

JuHamudeckue Tabauibl 111 MoaeupoBanus [lepuoandeckoi CucTemsl.

DJIeKTpU3aLMs TEJI U UX B3AUMOJECHCTBUE.

Jlabopamopnuiii onvim

MopenupoBanue  mnoctpoeHuss — Ilepuognyeckol  TaOMUIBI  XUMHYECKUX
3JIEMEHTOB.

Ilpogpunvnvie u npogheccuonanvho 3HauuMvle INEMEHMBL COOEPHCAHUA.
PaanoaktuBHOCTE. MCcnosib30BaHrEe paglOAKTUBHBIX U30TONOB B TEXHUYECKUX LIENAX.
PeHTreHoBCKOE€ M3IydyeHHME U €ro HCHOJb30BAaHUE B TEXHUKE W  MEIUIIMHE.
MoaenupoBaHue Kak METO/I MPOrHO3UPOBAHUS CUTYallMU Ha MPOU3BOJICTBE.

1.3. Cmpoenue sewecmea

HNonnas xuMu4yecKas CBA3b.

Katnonsl, mx oOpa3oBaHHE€ M3 aTOMOB B pe3yJbTaTe IMpoliecca OKUCICHHUS.
AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yjIbTaTe Mpoliecca BOcCTaHOBIeHUS. loHHas
CBSI3b KAK CBS3b MEXKJY KAaTHOHAMU W AHUOHAMHU 3a CYET JJIEKTPOCTATUYECKOTO
npuTsokeHus. Kinaccudukaiiyss HOHOB: 10 COCTaBy, 3HAKY 3apsjia, HAJTMYUIO THAPATHOU
00070uku. MoHHBIE KpUCTATHYECKUE pemieTku. CBOMCTBA BEIIECTB ¢ MOHHBIM THIIOM
KPUCTAJUIMYECKON PELIETKHU.

KoBasieHTHasi XuMn4yeckasi CBA3b.

MexanusM  00pa3oBaHUs KOBAJICHTHOW CBsi3u  (OOMEHHBIW W JTOHOPHO-
aKIENTOPHBIN). DJIEKTPOOTpULIATENbHOCTh. KOBaneHTHbIE MOJspHAs W HENOJspHas
cBs3U. KpaTHOCTh KOBAJIEHTHOW CBA3U. MOJIEKYJIAIpHBIE U ATOMHBIE KPUCTAIUIMYECKHE
pemietkn. CBOMCTBA BEIIECTB C MOJICKYJSIPHBIMH M aTOMHBIMU KPUCTAJUTMYECKUMU



peIIEeTKaMH.

Metainyeckass cBsi3b. MeTauinueckas KpUCTa/UIMUECKas peIIeTKa M
MeTaJUINYecKass XUMUUecKas CBsI3b. PU3nuecKue CBOMCTBA METAJIJIOB.

ArperaTtHble COCTOSIHUSI BellleCTB U BOJAOPOAHAsI CBsI3b. TBepioe, KUIKOE U
razoo0pa3Hoe COCTOsIHUs BemiecTB. Ilepexon BemiecTBa M3 OJHOTO arperaTHOro
COCTOSIHUSA B Jipyroe. BomopoiHas cBs3b.

Yucrtble BemecTBa M cMecu. Ilonsgrtume o cmecu BemiecTB. ['OMOreHHBIE U
rereporennble cMmecu. CocTaB cMeceil: oObeMHass U MaccoBas JOJIM KOMIIOHEHTOB
CMECH, MaccoBasi J10Jisl IPUMECEH.

HMucnepcHubie cucteMmbl. [lonstre o mucnepcHoit cucreme. JucnepcHas ¢asza u
nucriepcuonHas cpena. Knaccudukanus nucnepcHbix cucteM. [ToHSITHE 0 KOJUTOMTHBIX
CHCTEMaX.

Jemoncmpayuu

Monenp KpUCTaUIMYeCKON PEMIETKH XJIOpUJIa HATPHSL.

OO0pa3Lbl MUHEPAJIOB C HOHHOM KPUCTAJNIMYECKON PEIIETKOM: KalblUTa, TajJuTa.
Monenu KpUCTaNIMYeCKUX PEIIETOK «CyXO0ro JibJay (WM Hona), anmasa, rpadura (1im
KBapIia).

[TpuOOpHI HAa KUAKUX KPUCTAILIIAX.

OOpa3ipl pa3IuYHBIX JUCHEPCHBIX CUCTEM: SMYJIbCUH, CYCIIEH3UM, a3p030JIei,
reJIed U 30J1eH.

Koarymsanus.

Cunepesuc.

Oddexr Tunngans.

Jlabopamopnvie onvimaol

[IpuroroBieHue cycreH3nn KapooHaTa Kajiblius B BOJIE.
[TonyyeHne 3MyJIbCHM MOTOPHOI'O Maca.
O3HakoMJIEHHE CO CBOMCTBAMHU JIUCTIEPCHBIX CUCTEM.

Ilpogunvnvie u npogeccuonanvno 3Hauumvle 3INEMEHMbL COOEPIHCAHUA.
[TonapHOCTH CBA3U M MOJSPHOCTH MOJieKyJbl. Konaencamusa. TekydecTs. Bo3ronka.
Kpucrammmzanus. Cyonumanus u aecyonumanusi. AHOMaMu (GU3MYECKUX CBOMCTB
BOJbl. JKunkue kpuctamibl. MuHepasibl U TOPHBIE MOPOJIBI KaK MPUPOIHBIE CMECH.
OMyJbCUM W CyCleH3uu. 30iid (B TOM dHcie adpo3oyn) u renu. Koarymsius.
Cunepesuc.

1.4. Booa. Pacmeopubl. Dnekmporumudeckas ouccoyuayus

Bona. Pacteopsl. PacTBopenue.

Boma kak  pactBopurens.  PactBopumocTh  BemecTB.  HachllieHHBIE,
HEHACBHIILICHHBIC, TEPECHIIIEHHbIE PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KUIKOCTEH ¥ TBEPJIBIX BEIIECTB OT PAa3IMUHBIX (PAKTOPOB.

MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.



DJIEKTPOJIUTHYECKAS  JUCCONMANMA. OJCKTPOJUTBI U HEDJIEKTPOUTHI.
DIIEKTpOJIUTHYECKasE AUCCOolManua. MexXaHu3Mbl SIEKTPOIUTHYECKON JUCCOLUALINN
IUIS BEIIECTB C Pa3IWYHbIMU THUIAMU XHMHYECKOW CBs3U. [mapatupoBaHHBIE U
HErUApaTUPOBaHHbIE MOHBL. CTEMEHb JJIEKTPOJIUTHYECKON Auccouuanvnu. CUIbHbIE U
cimabbie  27MeKTpoiUThl. OCHOBHBIE  TOJOXEHUS  TEOPUM  BJIEKTPOJUTUUYECKON
nucconuanvu. KucimoTel, OCHOBaHUS U COJIM KaK AJIEKTPOJIUTHI.

Jemoncmpavyuu

PacTBOpHMOCTH BEIIECTB B BOJIE.

CobOupanne ra3oB METOJOM BBITCCHEHHUS BO/IBI.

PacTBOpeHue B Bojie CEpHOM KUCIIOTHI U COJIEM aMMOHMUS.

OO6pasipbl KpUCTALTOTHAPATOB.

N3roToBneHne TMICOBOM MOBSA3KH.

HcnblTanue pacTBOPOB  DIIEKTPOJMTOB W HEAJIEKTPOJIMTOB HA  IPEIAMET
JTWCCOLIMALMM. 3aBUCHMOCTh CTEIEHM DJICKTPOJUTHYECKON THUCCOIMALMU YKCYCHOM
KHCJIOTHI OT pa30aBJeHUs pacTBoOpa.

JIBM)KEHHE OKPAIIEHHBIX HOHOB B AJICKTPUYECKOM IOJIE.

[IpuroToBiieHUE )KECTKON BOJbI U YCTPAHECHUE €€ KECTKOCTH.

HMoHuTHI.

OO6pa3ipl MUHEPAIIbHBIX BOJ PA3IUYHOTO Ha3HAYCHUSI.

Ilpakmuueckoe 3anamue
[IpuroroBiieHNE pacTBOpa 33JAHHON KOHIIEHTPALUH.

Ilpogunvnvie u npoghpeccuonanvno 3navumvle 31emenmul cooeprycanusn. Pac-
TBOpEHHE Kak (pu3uko-xumudeckuil nporecc. TernoBsie d3(PGeKThl MPU pacTBOPECHUHU.
Kpucramnoruapatel. Pemenue 3agad Ha MacCOBYIO JIOJK0 PAacTBOPEHHOIO BEILECTBA.
[IpumeneHne BoAbl B TEXHUUYECKUX 1eJsAX. KeCTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.
MuHepanbHbIe BOBI.

1.5. Knaccugpuxayus neopeanuueckux coeOuHeHutl u ux ceoucmea

Kucaorsl u ux cBoiicTBa. Kuciaorel kak JIEKTPOJIUTHI, WX KiIacCUPUKALUS TI0
pa3-JINYHBIM TpU3HAKaM. XHMHUYECKHE CBOMCTBAa KHCJIOT B CBET€ TEOPHUH
ANEKTPOIUTUIECKON JUCCOLIMALINH. OcoOenHoctu B3aUMOJIEUCTBUSA
KOHLIEHTPUPOBAHHOW CEPHOW M a30THOW KHUCIOT ¢ MeTauiaMu. OCHOBHBIE CIIOCOOBI
MOJIYYeHUS] KUCITOTHI.

OcHoBaHusi M ux cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJIMTHI, UX Kiaccupukanms
10 pPa3JIMYHbIM MNpU3HAKaM. XUMHYECKHE CBOWCTBA OCHOBAHUM B CBETE TEOPUU
ANEKTPONUTUYECKON THCCOUMAMU. Pa3nokeHne HEpaCTBOPUMBIX B BOAE OCHOBAHHUM.
OcHoBHbIE cIOCOOBI MOTY4YEHHUSI OCHOBAHUH.

Comm m ux cBoiictBa. Comu kak 37eKkTpoiuTbl. ConM cpelHue, KUCIbIe U
OCHOBHbIE. XUMHUYECKHE CBOMCTBA COJIEM B CBETE TEOPHUM DIICKTPOIUTUUYECKOU
auccoruanui. CrnocoObl MOTy4YeHHs! COEH.

['mpponus conen.
Oxcuapl m ux cpoiicrBa. ConeoOpasyione U HecoJIeo0pa3yroIie OKCH/IBL.



OcHoBHBIE, aM(bOTEPHBIE U KUCIOTHBIE OKCHIBI. 3aBHUCHUMOCTh XapaKTepa OKCHIa OT
CTETICHH OKHUCJICHUS OOpa3ylollero e€ro MeTajjia. XHMHYECKHE CBOMCTBA OKCHJIOB.
[Tomy4yeHne OKCHIOB.

Jemoncmpayuu

BzaumopericTBre a30THOW M KOHUIEHTPUPOBAHHOM CEPHOM KUCIIOT C METAJJIAMH.

['openue pocdopa 1 pacTBOpEHHE MPOYKTAa TOPEHUS B BOJIC.

[Tonyuenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

HeoOpatumerit Tuponus kapOraa KaabIlus.

OO6paTUMBIN TUAPOIU3 COJIEN PA3IMYHOTO THUIIA.

Jlabopamopuvie onvimuol

HcnpiTanne pacTBOPOB KUCIOT MHIMKATOPAMM.

BzaumojeiicTBre METaII0B ¢ KUCIOTaAMM.

BzaumojeiicTBre KUCIOT C OKCHJIaMU METaJIJIOB.

BzaumojeicTBrE KUCIOT C OCHOBAHUSIMU.

BzauMoaeiicTBue KMCIOT C COJISIMH.

HcnpiTanre pacTBOPOB IEJIOUEN UHAUKATOPAMMU.

BzaumopaeiicTBue nienouei ¢ COJISIMU.

PaznoxxeHne HepacTBOPUMBIX OCHOBAHUU.

BzauMopeiicTBue coJied ¢ MeTaJIaMH.

BzaumopencTBre conen Apyr ¢ APYroMm.

['uaponu3 conen pa3IMyHOrO THIIA.

Ilpogpunovnvie u npogheccuonanvno 3Hauumvle 3J1EMEHMbL COOEPIHCAHUAL.
[IpaBuna pa3z0aByieHUsT CEpHOWM KUCIOTHI. VCHonap30BaHUWE CEPHOW KHUCIOTHI B
MPOMBIIIJICHHOCTH. EfKKe 1menoun, nX UCHoJIb30BaHUE B TPOMBINUIEHHOCTH. ['amienas
W HeramieHass W3BECTh, HMX IPUMEHEHHE B CTpOUTENIbCcTBE. lumnc wu anedactp,
TUIICOBAHMUE.

[Tonstue o pH pactBopa. Kucnornas, menoynas, HeMTpajabHas cpelia paCTBOPOB.

1.6. Xumuueckue peaxyuu

Knaccupukanuss Xumu4ecKux peakuui. Peaknuu coequHEHUs, pa3ioKECHU,
3amenienusi, oomena. Karanutuueckue peakuun. OOpaTuMbie U HEOOpATUMBbIE PEAKITUH.
['oMOreHHble M TETEPOrEHHBIE PEAKIUU. DK30TEPMHUYECKHE M IHAOTEPMHYECKHE
peakimu. TermoBoii 3QPexT XuMUIecKux peakiuii. TepMoxuMuieckue ypaBHCHHUS.

OKHCINTEILHO-BOCCTAHOBUTE/IbHbIe  peakuud. CTeneHb  OKUCIIEHUS.
OxuciuTrens ¥ BOCCTAHOBIIEHHE. BOCCTaHOBUTENDL U OKHCIEHUE. METO IEKTPOHHOTO
OasiaHca JIsl COCTABJICHUS YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

CkopocTs xumMHUYeCKUX peakuui. [IoHsTHE O CKOPOCTH XMMHUYECKUX PEAKIUN.
3aBUCUMOCTh CKOPOCTHM XHMHMUYECKHX PEAKIUN OT pa3iIUYHbIX (PAKTOPOB: TPHUPOABI
pearupyroommx  BEIIECTB, MUX  KOHILCHTpaUMH, TEMIIEpATypbl, IOBEPXHOCTH
COIIPUKOCHOBEHUS U UCIIOIb30BAHUA KaTaanu3aTOPOB.

O0paTumocTh XMMHYeCKHUX peaknuii. OOpaTuMble ¥ HEOOpATUMbBIEC PEAKIIUU.
XHUMHUYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEILIEHHUS.
Hemoncmpayuu



[Tpumepsl HEOOpaTHUMBIX peakiuii, UAYIUX ¢ 00pa3oBaHHEM OCajKa, ra3za Hid
BOJABL. 3aBUCHUMOCTb CKOPOCTH pPEaKIMU OT TMPHUPOJIbI PEarupyrouux BEIIECTB.
B3auMozpeiicTBue pacTBOPOB CEPHOM KHUCIIOTHI C paCTBOpAMU TUOCYJb(aTa HaTpus pas-

JMYHOU KOHLIEHTPAIMU U TEMIEPATYPHI.
Mopnenb KUIISIIEro closl.

3aBUCHUMOCTD CKOpOCTH XUMMYECKOU pPCaKkin OT IIPUCYTCTBUA KAaTaJINU3aTOpPad Ha

MPUMEPE PA3JIOKECHUSI MEPOKCHIA BOAOPOJA C MOMONIBIO AMOKCHAA Maprasia
KaTajasbl.

Mogens amekTponusepa.

Mojenb 37eKTPONM3HON BaHHBI IS TIOJTYYEHHS aJTFOMUAHMUSL.

Mojenb KOJIOHHBI CUHTE3a aMMHaKa.

Jlabopamopnvie onvimuol

Peakuus 3aMemeHuss MEIM KEJIE30M B PAaCTBOPE MEJHOTO KyIIopoca.

Peakuum, unymue ¢ o0pa3oBaHUeM 0CaJiKa, ra3a Uid BOIBI.

)51

3aBHCHUMOCTH CKOpPOCTH B33PIMOI[€I>1CTBI/I$I COJISHOM KHCJIOThI C METalJlaMH OT HUX

MIPUPOJIBL.

3aBUCHUMOCTH CKOpPOCTH BSaHMOHGﬁCTBHH OUHKa C COJITHOM KMCJIOTOM OT €€

KOHLCHTPpAIHH.

3aBUCUMOCTh CKOpOCTHU B3aumoeicTBus okcuna meau (II) ¢ cepHoit kucnoroit

OT TeMIIEpPaTypPHI.

Hp0¢uﬂbﬂbl8 u npod)eccuouaﬂbuo 3HaAuUuUmMble 3j1emMeHnnbl codepofcanuﬂ.

[Tonstrie 00 3JE€KTpOSU3E. DNEKTPOJIU3 PACIUIABOB. DJIEKTPOJIU3 PACTBOPOB.
DJIEKTPOJIUTAYECKOE  MOJYYCHHE  alioMHHUA.  [IpakTHueckoe  mpuUMEHEHUuE
anekTponusa. [anpBaHommactuka. [anpBaHocTerus. PaduHupoBaHWE I1IBETHBIX

MCTAJIJIIOB.

Karamn3. ['oMoreHHele ¥ TeTEpPOreHHbIE Kartaau3aTopbl. [IpoMOTOpEI.

Karanutnaeckue sapl. UHTUOUTOPHI.
ITpor3BOICTBO aMMHaKa: ChIpbe, anmnaparypa, Hay4yHble IPUHITUIIHI.
1.7. Memannvt u nememaiiol

Metaibl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KpUCTaLIOB. Dusndeckue
cBoicTBa MeTauioB. Kraccudukanus METaIOB 1O Pa3u4YHBIM  IMpPU3HAKaM.
XUMHUYECKHUE CBOMCTBA METAJJIOB. DJIEKTPOXUMUUECKUN PsiJT HAPSHKEHU METAJIOB.

Merammorepmus.

O6mue crnocoObl monydeHuss MeTawioB. IloHsiTHE ©  MeTaUTyprum.
[TupomMeTtammyprusi, THIPOMETAIUTYPTHs U dNeKTpoMeTautyprusi. CriaBbl YepHbBIE U

IIBETHEBIE.

Hemeranabl. OcoOeHHOCTH CTpoeHHMs aToMOB. Hemeramibl — mpocThie
BEILIECTBA. 3aBHCUMOCTb CBOMCTB TaJOT€HOB OT UX IOJOXEHUSI B MEPHOIAYECKOU

cucreme. OKUCIUTENBHBIE

Y BOCCTAHOBUTEJBHBIE CBOMCTBA HEMETAIUIOB B 3aBUCHUMOCTH OT UX IIOJIOKEHHUS B
PALY DJIEKTPOOTPULIATEIIBHOCTH.



Jemoncmpayuu
Kosneknus MeTasuios.

B3aumopeiicTBue MeTalyioB ¢ HeMeTalaMu (Keje3a, LIMHKa W aJIOMUHUS C
CEepoil, aIIOMUHUS C HOA0M, CYpbMBI C XJIOPOM, TOPEHHE JKEJIe3a B XJIOPE).

['opeHne  meTayuIoB.

AJIFOMHUHOTEPMUSI.

Komnexkuus HemeramnoB. [openue HemertamnoB (cepbl, ¢ocdopa, yris).
BrITecHeHHEe MeHee aKTHUBHBIX TajJOr€HOB M3 PAacTBOPOB MX COJIEH 00Jee aKTUBHBIMU
raJjioreHamMu.

Mopens NpOMBIIIJIEHHONM YCTAHOBKM IS IPOM3BOJCTBA CEPHOM KHCIIOTHI.
Monens mneun st oOkura wu3BecTHAKAa. KoOMIeKIuM NPOAYKIMHA CHUIMKATHOU
MPOMBINUIEHHOCTH (cTekna, papdopa, pasHca, HEMEHTa pa3IMYHbIX MAPOK U Ap.).

Jlabopamopnuie onvimol
3akaJika ¥ OTIYyCK CTaJju.

O3HaKOMIIEHHE CO CTPYKTypaMu ceporo u Oenoro uyryHa. PacmosHaBaHue pyn
xKesesa.

Ilpakmuueckue 3anamus

[Tonyyenue, cobupaHue U pacrno3HaBaHUE
ra3zoB. Pemenue skcnepuMeHTaIbHbIX 3a1a4.

Ilpogpunvnvie u npogheccuonanvHo 3HauuMBble IJ1EMEHMBL COOEPIHCAHUA.

Koppo3nsa MeTamioB: XHMHUYECKAass M JJIEKTPOXHUMHYECKAs. 3aBUCUMOCTH
CKOpPOCTH KOPpPO3UH OT YCJIOBUU OKpyxkaromer cpenpl. Knaccudukamus xkoppo3uu
METaJUIOB M0 PA3JIMYHBIM IpHu3HaKaM. CrocoObl 3alUThl METAIIOB OT KOPPO3UH.

[Ipon3BOACTBO Yyr'yHA U CTAJIH.

[Tonyyenne HemeTaioB (GPaKIUOHHON TMEPErOHKOW JKHUIKOTO BO3AyXa H
3JIEKTPOJIN30M PACTBOPOB WUIIN PACIUIABOB JIEKTPOIUTOB.

CunnkaTtHasi IpOMBIIIIEHHOCTh. [IpONM3BOICTBO CEPHOM KUCTOTBHI.
2. OpraHuueckasi XuMHUs

2.1. OcHogHbie noHamus Op2aHU4ecKol XUMUu U meopus CMmpoeHUsi OpeaHudecKux

coeOuHeHuu

IIpeanmer opranuyeckoit  xumuu. I[IpupogHble,  HUCKYCCTBEHHBIE U
CUHTETHYECKHE OpraHnyeckue BeniecTBa. CpaBHEHME OpPraHMYECKUX BEIIECTB C
HEOPraHUYECKUMHU.

BaneHTHOCTh. XMMHMUYECKOE CTPOCHHME KAK MOPSANOK COCOUHEHHS aTOMOB B
MOJIEKYJIBI IO BAJIEHTHOCTH.

Teopus cTpoeHUst OPraHMYecKUX COeAMHEHUH

AM. byrtiaepoBa. OCHOBHBIE IOJIOKEHHSI TEOPUM XHUMHUYECKOTO CTPOCHHS.
N3omepus u n3omepbl. XuMudeckue (GOpMyIJIbl U MOJICIH MOJEKYJT B OPTraHUYECKON
XUMUHU.

Kaaccupukanust opranudeckux BemecTB. Kiaccudukamms BemecTts 10
CTPOSHHUIO YTJIEPOJHOTO CKeJieTa W HaIW4Hi0 (PYHKIIMOHAIBHBIX Tpynm. ['omonoru u
romoJiorusi. Hauana nomenknarypsl [UPAC.



Kaaccuduxanus peakuuii B OpraHu4eckoi XuMHH.

Peaknun IIPUCOEINHEHNUS (ruapupoBaHus, raJIOTeHUPOBAHUS,
TMJIPOTAJIOTCHUPOBAaHUs, THapaTanuu). Peakuum oTmenyeHus (IeruIpupoBaHus,
JNETUAPOTaJIOTEHUPOBaHus,  Aeruaparanuu). Peaknum — 3amemenus.  Peakiuu
MU30MEPU3ALINH.

Jemoncmpayuu

Mopnenu MOJIEKYJI TOMOJIOTOB M H30MEPOB OPTaHUYECKUX COCITUHEHHM.

KauecTBeHHOE OOHapy>K€HHE YIJIEpoJa, BOAOPOJAa M XJIOpa B MOJEKYyJIax
OPTraHUYECKUX COCIUHCHUMN.

Jlabopamopnuwiii onvim

N3roroBneHne MoAened MOJIEKYJ OPraHUYECKUX BEILIECTB.

Ilpogpunvnvie u npogheccuonanvHo 3HauUMbIE INEMEHMBL COOEPHCAHUA.
[lonsitue o cyOctpate u peareHte. Peakuuu OKUCICHUS U BOCCTAHOBJICHUS
opranndeckux BeniecTB. CpaBHEHUE KIIacCU(PUKAKUUA COCAMHEHUN M KiaccHDUKAIIUU
pPEaKUH B HEOPTaHUYECKON U OPTAHUYECKON XUMHUH.

2.2. YVeneso0opoowi u ux npupooHvie UCmoyHUKU

AJIKaHBI.

AJIKaHbl: TOMOJIOTUYECKUH psAl, HW30MEepUs U HOMEHKJIATypa aJKaHOB.
XUMUYECKHE CBOMCTBA allkaHOB (METaHa, 3TaHa): TOPEHUE, 3aMelleHne, pa3ioKeHHE,
neruapupoBanue. [I[puMeHeHne aiKkaHOB Ha OCHOBE CBOMCTB.

AJIKeHBI.

OTuneH, ero nmnoiydeHue (AeruapupoOBaHUEM H3TaHa, JEMOJMMepu3alueit
nonudTUiIeHa). ['oMonoruyeckuid psi, ©30Mepusi, HOMEHKJIATypa ajJKeHOB. XUMUYECKUE
CBOMCTBA dTUJICHA: TOPEHHUE, KAaUeCTBEHHBIC peakiuu (0OecIiBeYnBaHne OPOMHOM BOJIBI U
pacTBOpa MepMaHraHaTa Kajus), TUApartanus, nojauMmepusanus. [lpumenenue stuineHa Ha
OCHOBE CBOWCTB.

JAuennbl U kayuyku. [lonsATHE O IMEHAX KaK YriaeBOAOPOJaX C ABYMsS ABOWHBIMU
cBs3siMu. CompspDKEHHBIE AUEHBl. XUMHUYECKHE CBOMCTBa OyTaaueHa-1,3 u u3omnpeHa:
oOeciiBeunBaHUE OpPOMHOM BOJIBI W TMOJUMEpH3alUsg B Kaydykd. HaTypanbHbId U
CUHTETHYECKHE KayuyKkH. Pe3uHa.

AnxkuHbl.  AnetunieH. XUMHYECKHME  CBOWCTBA  AlETUJICHA:  TOPEHME,
oOecliBeunBaHUE OPOMHOM BOJIbI, NMPHUCOCAUHEHUN XJIOPOBOAOPOJA M THUJIpaTallusl.
IIpumeHenue aneruwieHa Ha OCHOBE CBOWCTB. MexkiiaccoBas U30MepUs C
aJKaJlCHAMMU.

Apenbl. benszoin. Xumuueckue cBOMCTBa 0€H30J1a: TOPEHHE, PEAKIIMN 3aMEILCHUS
(ramorenupoBanue, HUTpoBaHue). [[pumeHenne 6eH3071a HA OCHOBE CBOMCTB.

IIpupoanbie HMCTOYHHUKHM  yrieBoaopoaoB. IlpupoaHeli ra3: CcoCTas,
IIPUMEHEHUE B KAYE€CTBE TOIUIMBA.

Hedts. Coctas u nepepabotka Heptu. [leperonka nedpru. Heprenpoaykrsi.

Hemoncmpayuu



['openue meTaHa, 3TUIEHA, allETUIICHA.

OTHomeHe MeTaHa, 3THJICHA, alleTUJIeHa U 0€H30J1a K pacTBOpaM MepMaHTaHaTa
KaJiusi 1 OpOMHOM BOJIE.

[TonyuyeHune HTWiI€Ha peaklMed Jerujaparalud 3TaHOJAa, alleTHiIeHa —
TUAPOJIN30M KapOuaa KajlbIIHs.

Paznoxxenue KaydyKa IIpu HAarpCBaHWM, HUCIIBITAHUC IIPOAYKTOB PA3JI0KCHHA Ha
HC-TIPpCACIIbHOCTD.

Komnexuus o6pasioB HedTH u HedrenpoaykToB. Komnekius «KaMmeHHbIH yrob
U TIPOAYKIHS KOKCOXUMHUYECKOTO TIPOU3BOICTBAY.
Jlabopamopnuie onvimut

O3HakOMIIEHHE C KOJUIEKIMeH 00paslioB HEPTH U MPOAYKTOB €€ MepepadOTKH.
O3HakOMJICHHE C KOJUIGKIIMEH KaydyKoB W 0Opa3liaMu U3JAeIUd U3 PE3UHBI.
Ilpogpunvnvie u npogpeccuonanvrno 3nauumvie 3nemenmout cooeprcanus. 1IpaBuio
B.B. MapxoBuukoBa. Kinaccudukamnuss u HazHaueHue kKaydykoB. Knaccuduxanus u
Ha3HauYeHUE pe3uH. ByakaHuzamus kaydyka.

[ToryueHnue anerusieHa NUPOIM30OM MeTaHa W KapOWIHBIM crocoboM. Peaxius
MOJIMMEpU3alui BUHUIXJIOpHaa. [[oMMBUHUIXTIOpUI U €ro npuMeHeHue. Tpumepusanus
areTiieHa B O€H30J1.

[lonsitue 00 oKcTpakuuu. BoccraHoBieHWe HHUTPOOEH30a B AHWIMH.
I'omonoruueckuii psig apenos. Tomyon. HutpoBanue tonyosna. TpoTui.

OcCHOBHBIE HAMPABJIECHUS IPOMBILIIEHHON MepepabOTKU MPUPOTIHOTO Tasa.

[TonyTHbIi HE(TAHOM Ta3, ero nepepadoTKa.

[Iporiecchl MPOMBINITIEHHOW TepepaOOTKU HEPTU: KPEKUHT, PUGOPMHUHT.
OxTaHOBOE YKCIIO OCH3MHOB U IIETAHOBOE YHCIIO TU3EILHOTO TOTUINBA.

Kokcoxumuueckoe mpou3BOICTBO M €T0 MPOTYKITHS.

2.3. Kucnopoocooepocawue opeanuieckue coeOuHeHus.

CnupTsl. [lonyderne sTaHoNa OpOKEHUEM TIIOKO3BI M THApATAIUCH JTHIICHA.
['mnpokcuibHas Tpyma Kak GyHKIIMOHANbHAS. [IoHATHE O TPeeTbHBIX OJTHOATOMHBIX
crupTax. XMMHUYECKHE CBOMCTBA dTaHOJA: B3aMMOJICHCTBHE C HATpHEM, 00Opa30BaHHE
MPOCTBIX U CIIOKHBIX 3(QHUPOB, OKUCICHHUE B allbJeru/l. [I[puMeHeHne 3TaHoIa Ha OCHOBE
CBOMCTB.

AJIKOTOJIM3M, €ro MOCISACTBYS JIJIS OpraHu3Ma 4eJIoBeKa U MpeaypeKIeHuE.

FHI/IHCpI/IH KaK IpeaACTaBUTCIIb MHOTOATOMHBIX CITMPTOB. KauecTBeHHas peaKkuus
Ha MHOT'OAaTOMHBIC CITMPTBI. HpI/IMeHeHI/Ie rimaocpuHa.

®enon. Ousnueckne W XUMUYECKHE CBOWcTBa (eHosa. B3anMHoe BiusHuE
aTOMOB B MOJIeKyJie (peHona: B3aUMOAECWCTBHE C TUAPOKCHUIOM HATPUS M a30THOM
kucnotoil. [I[pumenenne penona Ha OCHOBE CBOMCTB.



Aabaeruabl. Ilonsitue 00  anpaerupax. AJjpierujHas —rpynmna  Kak
dbyukimoHanbHasg. DopManbIeTUl U €ro CBOMCTBA: OKHUCJICHHE B COOTBETCTBYIOIIYIO
KHCJIOTY, BOCCTAHOBJICHME B COOTBETCTBYIOLIMNA croupT. IlomydeHue ayipaeruyion
OKHCJICHHEM COOTBETCTBYIOIIUX CIUPTOB. [IprmMenenne ¢hopmanbaeruaa Ha OCHOBE €ro
CBOMCTB.

KapOonoBbie kuciaorbl. [lonstue o kapOoHOBBIX Kuciorax. KapOokcuibHast
rpynmna Kak (QyHKIHOHaJIbHAs. ['OMoOJOruueckuil psj NpeaeiabHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. lloslyueHne KapOOHOBBIX KHCIIOT OKHCIECHUEM AJIbJETHIOB.
XHWMHUYECKUE CBOWCTBA YKCYCHOM KHCIJIOTBL: OOILIME CBOWCTBA C MHUHEPATBHBIMU
KUCIIOTaMU M peakius srepudukanuu. [IpuMeHeHne yKCyCHOM KHMCIOTHI Ha OCHOBE
CBOMCTB. BpIcIIne KUPHBIE KACIIOTHI HA PUMEPE NAIBMUTUHOBOW U CTEAPUHOBOM.

Caoxkable 3¢upbl u xupbl. I[lomyueHue clIoXHBIX d(HUPOB peakiuen
srepudukanun. CioxHbie 3QuUpsl B NpHUPOJE, UX 3HaueHHE. [IpuMEHEHHE CII0KHBIX
2(UpOB HA OCHOBE CBOMCTB.

Kupbl kak crnoxubie 3¢upsl. Knaccudukarus xupoB. XUMHUYECKHE CBONCTBA
KUPOB: THUIPOJIM3 U THIAPUPOBAHUE KUIKHUX >KUPOB. [IpuMeHEHHE KHUPOB HA OCHOBE
CBOMCTB. MbLIA.

YraeBoabl. VYrieBoApl, HX Kilaccuukanus: MoOHocaxapuabl (TIHOKO3a,
bpykTO3a), TMcaxapusl (caxapo3a) U nojaucaxapuabl (KpaxMal U LHeJUTI0103a).

['moko3a — BEWIECTBO C JBOMCTBEHHOM (YHKIMEH — anbaeruaoCinupT.
XVMHYECKUE CBOMCTBA IIIOKO3bl: OKUCIEHHUE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIICHUE
B copOuUT, cnupTOBOE OpoxeHue. [[pumMeHenune riatoKo3bl HA OCHOBE CBOMCTB.

3HavyeHue yIiIeBOIOB B KUBOW MPUPOJE U KU3HU uesoBeka. [IoHsTHe 0 peakuusx
MOJIMKOHJICHCAIIMM W TUAPOJIM3a Ha MPUMEPE B3aUMONPEBPALICHUN: TIIIOKO3a <«
MoJMCcaxapui.

Jemoncmpayuu

OxkucieHue crupTa B albJIeTu/I.

KauecTBeHHbBIEC pEaKIIMU HA MHOTOATOMHBIE CIIUPTHI.

PactBopumocTh (heHosa B BOJIe PU OOBIYHON TEMIIEpaType U HarpeBaHUM.

KauecTBeHHbIe peakiiuu Ha (HEHOI.

Peaknust cepeOpsiHOTO 3epKalia aiabAeTUI0B U TITIOKO3BI.

Oxkucnenue aapAEruA0B U TIIOKO3bl B KUCJIOTY C MOMOIIBI THAPOKCUAA MEIU
(IT). KauecTBenHnas peakuus Ha kpaxmai. Komnekuus apupHbIx Macel.

Jlabopamopnwie onvimaoi

PacTBopeHue rimiepruHa B BoJie U B3auMo/ierctue ¢ ruapokcuaom meau (II).

CBolicTBa YKCYCHOM KHUCIIOTBI, OOIITHE CO CBOMCTBAMHU MUHEPAITBHBIX KUCIIOT.

JloKa3aTenbCTBO HEMPEAEIBHOIO XapaKkTepa JKUIKOIO KUpa.

B3aumopeiicTBuE TIIIOKO3bI U caxapo3bl ¢ Tuapokcuaom meau (I1).

KauecTBeHHas peakuus Ha Kpaxmadl.



Ilpogunvuvie u npogeccuonanvno 3nauumvle 3INIEMEHMBL COOEPHCAHUAL.
MeTHIIOBBI CHOHPT W €ro WCIOJIh30BAaHHUE B KA4eCTBE XHUMHUYECKOTO CBHIPHS.
TokcmuHOCTH METaHOJAa W TIpaBWIa TEXHWKH OE30MacHOCTH MpU paboTe ¢ HHUM.
OTUJICHTIIUKOJIb U €ro MpUMeHeHne. TOKCUYHOCTh STUJICHTIIMKONS U MPaBUJia TEXHUKH
0€30I1acHOCTH MpU PaboTe C HUM.

[Monydyenne ¢QeHoNa W3 MPOIYKTOB KOKCOXMMHUYECKOTO IPOW3BOJACTBA H W3
6enzona. [lonukonnencanus popmanpaeruaa ¢ peHosoMm B (heHoropopMaIbIeTHIHYIO
CMOJTY.

Aneransaerun. [lonsitue o keToHax Ha npumepe anerona. [IpumeHnenue aieTona
B TEXHUKE U MIPOMBIIICHHOCTH.

MHoroo6pasue KapOOHOBBIX KHUCJIOT (IaBEICBOH KHCIOTHI KaK JIByXOCHOBHOM,
aAKpUJIOBOM KHUCJIOTHI KaK HETpeeabHON, OCH30MHON KUCIOTHI KaK apOMaTHYeCKOM ).

[InenkooOpasyromue Macja. 3aMeHa JKUPOB B TEXHUKE HEIHUIIEBBIM CHIPHEM.
CuHTEeTUYECKME MOIOIITUE CPEJICTRA.

MonouHokucioe OpokeHHe TITroko3bl. Kuciaomonounbie mpoaykThl. CHIOCOBaHUE
kopmoB. HutpoBanue 1iemntosio3sl. [Tupokcunu.

2.4. A3omcooepacawue opeanuveckue coeounenus. Ilonumepwi

Amunbl. [lonstue 00 amuHax. AnudaTuyeckue amMuHbl, UX KilacCUPUKALUSA U
HOMEHKJIaTypa. AHWIMH KakK OpraHudeckoe ocHoBaHue. IlomydyeHue aHuiIMHa U3
HUTpoOeH301a. [[pumMeHeHne aHIMHa Ha OCHOBE CBOMCTB.

AMMHOKHUCIOTBI. AMHWHOKUCIOTHI Kak amdoTrepHble AUPYHKIIMOHAIBHBIC
OPraHUYECKUE COCIMHEHUS. XUMUUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICUCTBUE C
eJI09aMM, KUCIOTaMH M JPYr C JIpyroM (peakuus IMOJUKOHJeHcaruu). IlenTuaHas
CBSI3b M MOUIIENTU b, [[puMeHeHre aMMHOKUCIIOT HA OCHOBE CBOMCTB.

beaxu. TlepBuunasi, BTOpu4Has, TpETUYHAsI CTPYKTYphl OEIKOB. XHWMUUYECKHE
CBOMcTBa  O€NKOB: TOpeHHe, JAeHaTypauus, TUIAPOJIN3, LBETHBIE  PEAKIUU.
buonornyeckue QyHKIMM 6€ITKOB.

IMosumepsl. benku u monmcaxapuabl Kak OMOTIOMMEDHI.

Ilnacrmacesl. IlonydyeHue  MOIMMEPOB  peakUMEN  NOJMMEpU3ALUU U
MTOJTMKOH/ICHCALINH.

TepMonnacTuyHple M TEpPMOPEAKTHBHBIE  IuiacTMaccel.  lIpencraBurenu
IJIACTMACC.

Bosokna, wux kiuaccupukanus. Ilomyuenne  BOnokoH.  OTAeNbHBIE
MPEJICTABUTENN XUMUUECKUX BOJIOKOH.

Hemoncmpayuu

B3anmopaeiicTBie aMMHaka U aHWINHA C COJITHOM KHUCJIOTOM.

Peaknust anuamHA ¢ OPOMHOM BOJIOM.

JlokazarenbCcTBO HAMMYUS (PYHKITMOHAIBHBIX TPYII B PACTBOPAX aMUHOKUCIIOT.

PactBopenue u ocaxaeHue 6€IKoB.



[{BeTHBIEC peakIy OEIKOB.

["openue nTUYbEro nepa u MepcTIHON HUTH.

Jlabopamopnvie onvimaol

PactBopenue 6eKkoB B BOJIE.

Oo6napy:xeHue 0eJIKOB B MOJIOKE U MSICHOM OYyJIbOHE.

Jenatypanus pacTBopa Oejika KypHHOTO Silla CHUPTOM, PAcTBOpaMHU COJIeH
TSDKEJIBIX METAJIOB U IIPU HArpeBaHUU.

Ilpakmuueckue 3anuamusn

Pemenne sSKCIEepUMEHTAIBHBIX 3a/ad  Ha WACHTH(PUKAIWIO OPTaHHYCCKUX
COCIMHEHU.

Pacno3naBaHue miacTMacc 1 BOJIOKOH.

Ilpogpunvnvie u npogeccuonanvno 3Hauumvle 3I1EMEHMBL COOEPHCAHUAL.
AMMHOKAINpoHOBasg KucioTa. KampoH Kak MpeacTaBUTENb IOJHMAMHUIHBIX BOJIOKOH.
Hcnonb3oBanue ruaponnsa OEJIKOB B  IPOMBINIIEHHOCTH. [lOJUBUHUIXIIOPHI,
moauTeTpad TOPITHIICH (Tedion). denonopopmMabIeTUIHbIC IJIACTMACCHI.
Hennynouna. I[TpomblnieHHOE TPOU3BOJACTBO XUMHUYCSCKUX BOJIOKOH.

Tembl pedepaToB (10KJIAT0B), HHAUBUAYAJIbHBIX POEKTOB
buorexHonorus u reHHas nHxeHepus — TexHosiorun XXI Beka.
HaHoTexHonOrMs Kak MPUOPUTETHOE HAIpABICHUE pPa3BUTHUS HAYKU U
npounsBojcTBa B Poccuiickonn denepanun.

CoBpeMeHHbIE METO/IbI 00€33apaKUBAHMS BOJIBI.

AJIOTPOIHS METAJUIOB.

Kusznb u gesrenbHocTh .M. Menneneena.

«Ilepuonnueckomy 3akoHy Oyaylliee He TPO3UT Pa3PYIICHUEM. . .»
Cunres 114-ro snementa — TpuyMd pocCUNCKUX (HU3UKOB-SIEPIIUKOB.
N3oTtomnsl Bogopoaa.

Hcnonb30BaHre paguoaKTUBHBIX H30TOMOB B TEXHUYECKUX LIEIISX.
PEeHTreHOBCKOE M3IIYyYEHHE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEJULIUHE.
[1na3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

AMopdHbIe BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyKarolenl cpeabl OT XUMHUYECKOro 3arpsisHeHus. KonnuecTBeHHbIE
XapaKTEPUCTUKU 3aTrPsA3HEHUS OKPYIKAIOIIEH CpeIbl.

[IpuMeneHue TBEpI0TO U razo00pa3zHoro okcuaa yriaeposaa (IV).

3amuTa 030HOBOTO SKpaHa OT XUMUUYECKOTO 3arpsi3HEHUS.
['pyboaucnepcHble CHUCTEMBI, WX KiJIacCU(PUKAIMS ¢ HUCIOJb30BAaHHE B
npodeccUOHaNbHOM eI TEIbHOCTH.

KocMmernueckue remnm.

[IpuMeHeHne CyCnieH3ui U YMYJIbCUN B CTPOUTEIBLCTBE.

Munepaibl 1 TOpHBIE TTOPOIbI KAaK OCHOBA TUTOC(EPHI.

PacTtBopb!l BOKpyT Hac. Tursl pacTBOPOB.

Boga kak peareHT u cpea AJisi XUMUYECKOro Mmpolecca.

Kuznb u nesrensHocTh C. AppeHuyca.
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Bxiiag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPHUH BJIECKTPOJIUTHYECKON
JTUCCOLIAALINH.

YcTpaHeHue )KECTKOCTH BOJIBI HA TPOMBIIIJIEHHBIX PEANPUITHSX.

CepHas KHCIIOTa — «XJI€0 XUMUYECKON TTPOMBIIIIEHHOCTHY.

Hcnonb3oBaHne MUHEPATBHBIX KUCIOT HA MPEANPUITUIX PA3TUYHOTO MPOduUIIs.
OKcuapl U CONMU KaK CTPOUTENBHBIE MATEPUATIBL.

Ucropus rurca.

[ToBapeHHas COMb KaKk XUMUYECKOE ChIPBE.

MHuoronvkuii KapOOHAT KaNbIU: B IPUPOJE, B MPOMBIIIICHHOCTH, B OBITY.
Peakiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

BupryansHOoe MOIEIMPOBAHUE XUMUYECKUX MPOLIECCOB.

DIEKTPOIU3 pacTBOPOB IEKTPOIUTOB.

DIIEKTPOIU3 PACIIIIABOB AJEKTPOIUTOB.

[IpakTHueckoe MpUMEHEHHE DJEKTPOoJin3a: pauHUpOBaHKE, TabBAHOIIIACTUKA,
rajgbBaHOCTETHS.

Hcropus nonydeHus U IpOU3BOACTBA ATIOMUHUSL.

DNEKTPOIUTUYECKOE TTOJIyUeHUE U paUHUPOBAHUE METH.

Kusnp u gesareabHocTh 1. J[9BH.

Pomp MeTrayuyioB B HWCTOpPUM  YENIOBEUECKOW  nuBUiau3auuu. Mcropus
OTEYECTBEHHOW 4epHOM MeTtamyprud. (COBpPEMEHHOE METaJIyprHUYE€CKOe
MPOU3BO/ICTBO.

Hctopust 0Te4eCTBEHHOM LBETHOM MeTaLTypruu. Posib METauioB M CILIABOB B
HAaY4YHO-TEXHUYECKOM IIPOTpecce.

Koppo3us MeTamioB u ciocoObl 3alIUTHI OT KOPPO3UH.

NuepTHBIE WU 6J1aropoIHbIC Ta3kl.

Poxnaromuye cojin — rajoreHsl.

HcTopus mBeaCcKOM CIIMYKH.

HcToprsi BOSHUKHOBEHUS U Pa3BUTHsI OPTaHUYECKON XUMUH.

Kusznb u nesarenbHocTh A.M. ByTieposa.

Burtanusm u ero kpax.

Pombp  OTEYEeCTBEHHBIX YUYEHBIX B CTAHOBICHUM MW PAa3BUTUM MHUPOBOU
OPraHUYECKON XMMUHU.

CoBpeMeHHbIE IPEICTABICHUS O TEOPUH XUMUYECKOTO CTPOCHUS.
DKOJOTMYECKUE aCTIEKThI KCTIOJIB30BAHUS YTII€BOJOPOTHOTO CHIPHSI.
DKOHOMHUYECKHUE aCIEeKThI MEKTYHAPOIHOTO COTPYAHUYECTBA o
MCTIOJIb30BAHUIO YTIIEBOJAOPOIHOTO CHIPHSI.

Hctopust OTKPBITUST M pa3pabOTKU Ta30BbIX U HEPTSHBIX MECTOPOXKICHUU B
Poccuiickon @enepannm.

XuMus yriieBOJIOPOJIHOTO ChIPbs U MOsI Oy ytasi mpodeccus.

YTraeBogopoaHOE TOIUIMBO, €T0 BUABI U HA3HAYCHHUE.

CuHTeTUYECKHE KayudyKU: UCTOPHS, MHOTOOOpa3ne U NMEPCTICKTUBHI.
Pe3nHOTEXHMUYECKOE TMPOU3BOJCTBO M €r0 poOJb B HAyYHO-TEXHUYECKOM
rporpecce.

CBapouHOE MPOU3BOJICTBO U POJIb XUMHUU YTIEBOJOPOIOB B HEM.



» HedTps u ee TpaHCHOPTHUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXIYHAPOIHOTO
COTPYAHHUYECTBA.

TEMATUYECKOE IINTAHUPOBAHUE

Texauueckuit mpoduis TpodeccuoHanTbHOT0 00pa30BaHUS
[Ipun peanuzanuu cojaepxaHusi o01e00pa30BaTENIbHON YUEOHOU JUCIUTUIMHBI
«Xumus» B npeaenax ocsoerust OOII CIIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHUs C
nosiyueHueM cpegHero o6mero o6paszoBanus (IIIICC3) makcumanbHas ydeOHas
Harpy3ka oOy4aroIuxcsi COCTaBISIeT:

e 1o crnenuanbHOCTIM CIIO TexHWYyeckoro mnpoduias MpPoPecCHOHATEHOTO
obpazoBanuss — 117 wyacoB, W3 HHMX ayauTopHas (oOs3aTenbHas) Harpyska
oOyuaromuxcsi, BKJI04asi 1a00paTOPHBIE OIBITH U MPAKTUYECKUE 3aHATHS, — /8
4acoB; BHEAyIUTOPHAsl CaMOCTOsITENIbHAs paboTa cTy1IeHTOB — 39 4acos;

TemaTnyeckuil IaH

Bux yueOHoi padoThl KosmnuyecTrBo yacos
AyauropHbie 3anaTus. Coaep:xanue o0y4yeHust Hpogeccnu CIIO
Beeienue 1
1. O0masi U HeOpraHuveckass XuMus 45
1.1. OCHOBHBIE NTOHATHUS U 3aAKOHBI 5
1.2. Tlepuoanueckuii 3akoH u [lepuonnueckas cucrema 6

xumu4deckux sneMmeHToB [[.1. MenaeneeBa u CTpoeHUE aToma

1.3. CtpoeHue BeliecTBa 8
1.4. Bona. PacTBopbl. DIEeKTpOIUTHYECKAS TUCCOLIAALIMS 5
1.5. Knaccudukaiys HEOpraHM4eCKuX COeAMHEHUN U UX 8
CBOMCTBA

1.6. XuMuueckue peakiuu

1.7. MeTajuibl 1 HEMETAJLIBI

2. Oprannyeckasi Xumust 32

2.1. OCHOBHBIE MOHATHUSI OPTAHUYECKON XUMUU U TEOPUS 5
CTPOCHUSI OPTaHUYECKUX COCTMHEHUMN

2.2. YrieBoaopoasl U UX MPUPOJAHBIE HCTOUHUKHU 9

2.3. Kucnopojacoaepsxaiiyue opraHuueckue COequHECHUS 9




2.4. Azotconeprkaiiye OpraHn4ecKue COeIMHEHMUS. 9

[Tonmmepsl
Buj yueOHoi pabdoThl KoJuunvecTtBo yacoB
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Ayautopuble 3ausaTus. Cogep:xxkanue 00yueHust
HTtoro /8

BHeayIlI/ITOPHaH CaMOCTOoATC/IbHadA paﬁoTa

[ToaroToBKa BHICTYIUIEHUH 1O 33JJaHHBIM TeMaM, JI0KJIaJI0B,
pedepaToB, 3cce, UHIUBUTYAIBHOTO MPOEKTA C

HCITI0JIb30BAaHUEM WH(OPMAIIMOHHBIX TEXHOJIOTUH U JIp. 39
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XAPAKTEPMCTHUKA OCHOBHBIX BHIOB YUEBHOM JESATEJIBHOCTU

CTY/JEHTOB

Conep:xanue
00y4eHus

XapakTepuCcTHKA OCHOBHBIX BUI0B [1eITEJIbHOCTH
CTYJACHTOB (Ha YPOBHE Y4eOHBIX AeiiCTBUI)

Baxueiiue
XUMHYECKUE
HOHATHUA

YMeHrne  aBaTh ~ ONPEACIICHHWE W ONCPUPOBATH
CICNYIONMMHA ~ XUMHUYCCKUMH  TOHSATHUSMH:  BEIICCTBO,
XUMUYCCKAN DJIEMEHT, aTOM, MOJEKYJIa, OTHOCHUTEIHHBIC
aTOMHAas ® MOJICKYJIIpHAs MAacChl, HOH, aJUIOTPOIIUS,
W30TOTBI, XUMHYECKasl CBSI3b, DJICKTPOOTPHUIATEIHHOCTD,
BaJICHTHOCTh, CTENEHb OKHUCJICHHS, MOJb, MOJISIpPHAST Macca,
MOJISIPHBIM  00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMS, PaCTBOPHI,
ANEKTPOJIUT W HEDJEKTPOJUT,  DICKTPOIUTHYECKAS
JTUCCOIIMAIINS, OKUCITUTEIh U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAaHOBJICHHE, TEIUIOBOM HJ(PGEKT peakiuu, CKOPOCTb
XUMUYECKON pEeaKIuu, KaTajau3, XHMHYECKOE pPaBHOBECHE,
YTIACPOIHBIN CKEIET, PYHKIIMOHABHAS TPYIIA, H30METPHS,
TOMOJIOTHHI.

Conepxxanue
oOy4eHUs

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH CTY/ICHTOB
(Ha ypOBHE YYEOHBIX I€UCTBHIN)




(OCHOBHBIC 3aKOHBI
XUMHNU

@opMyIMpPOBaHUE 3aKOHOB COXPAHEHHSI MacChl BEIIECTB U
MIOCTOSTHCTBA COCTAaBa BEILIECTB.

YCTaHOBKa  MPUYUHHO-CIEACTBEHHOW  CBSI3M  MEXKIY
COJIEP’)KAHUEM 3THX 3aKOHOB W HANIMCAHHEM XUMHUYECKUX
dbopMyn 1 ypaBHEHUH.

VY cTaHOBKA 3BOJIFOIMOHHON CYIIHOCTH MEHJIEJIEEBCKON U
COBpPEMEHHOW (HOPMYITUPOBOK MMEPUOIUYECKOTO 3aKOHA
J.1. Menneneena.

OObsicHEHUE bu3IIecKoro CMBICTIa CUMBOJIMKHA
MEePUOANYECKON TaOMUIBI XUMUYECKuX 3yemeHToB [[.U.
MenpneneeBa (HOMEpPOB AJIEMEHTA, MEPUOJA, TPYIIbI) U
yCTaHOBKA MPUYMHHO-CJICICTBEHHON

CBSI3U MEXIY CTPOCHHUEM aToMa M 3aKOHOMEPHOCTSIMHU
U3MEHEHHUSI CBOMCTB JJIEMEHTOB M OOpa30BaHHBIX WMH
BEILIECTB B MIEpUOAaX U rpynmnax.

XapakTepucTUKa dJIEMEHTOB MaJIbIX U OOJIBIIUX TEPUOIOB
no ux nosuoxeHuro B Ilepuomnueckon cucreme JI.U.
MenzeneeBa

OcCHOBHBIE TEOPUU
XUMHUH

YcraHOBKa  3aBUCMMOCTH  CBOMCTB ~ XMMHYECKHX
BEIIECTB OT CTPOCHUSI aTOMOB  OOpa3yloIUX UX
XUMHUYECKUX JJIEMEHTOB.

XapakTepuCTUKa BaXHEUIIMX TUIIOB XUMHYECKHUX
CBSI3€M U OTHOCUTEIBHOCTH 3TOW TUIIOJIOTHH.

OObsicHEHHE 3aBHUCHUMOCTH CBOWCTB BEIIECTB OT HUX
COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PELIETOK.

@OopMyJIMPOBKA  OCHOBHBIX  IIOJIOXKCHUW  TEOPHUHU
3JIEKTPOJIMTUYECKON JTHUCCOLMALIMM W XapaKTEPUCTHKA B
CBETE OJTOW TEOpPUM CBOMCTB OCHOBHBIX  KIJIACCOB
HEOPraHUYECKUX COCIUHEHMUM.

@opMyIMpPOBKAa  OCHOBHBIX  TMOJIO)KEHUHW  TEOPUHU
XMMHUYECKOTO CTPOCHUSI OPTaHUYECKUX COCAUHCHUN U
XapaKTEPUCTHKA B CBETE 3TOW TEOPUHM CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCITMHEHUMN




Baxueiimume
BEILIECTBA
1 MaTepUalIbl

XapakTepucTuKa  COCTaBa,  CTPOECHMS,  CBOICTB,
MOJTyYeHUs M IpUMEHeHHs BakHenmmx MetaiioB (1A u II A
TpYII, aJOMHUHUSA, XKEJIe€3a, a B €CTECTBEHHO-HAy4YHOM
npoduiie 1 HEKOTOPbIX d-AJIIEMEHTOB) U UX COSAUHEHUM.

XapakTepucTuKa  COCTaBa, CTPOCHHUS,  CBOWCTB,
MOJIyYeHUs] U MpuUMeHeHusl BakHeummx HemeraioB (VIII
A, VIIA, VIA rpymm, a Takxke a3ora u pochopa, yriepona u
KPEMHUS, BOJOPO/Ia) U UX COCTUHEHUH.

XapakTepucTuka  COCTaBa, CTPOCHUS,  CBOICTB,
MOJIYYECHHUs] W TNPUMEHEHUS  BaXKHEWIIMUX  KJIACCOB
VIJIEBOJOPOAOB  (QJKaHOB,  IIMKIJIOAJIKAHOB,  AJIKECHOB,
aJKUHOB, AapE€HOB) M HX HauOoJee 3HAYUMBIX B
HapOJHOXO03SIICTBEHHOM IUIAHE MPEJICTaBUTEIICH.

AHallornyHas XapaKTepUCTHKA BAYKHEUIIINX
MPEACTABUTEIICH JIPYTUX KJIaCCOB OpraHUYECKUX
COCIMHEHUN: METaHOJa M JTaHOJIa, CJIOXKHBIX 3(UPOB,
JKUPOB,  MbUI,  a’mpAeruyioB  (dopMalbIerujioB U
aleTanb/Ierua), KETOHOB (aleToHa), KapOOHOBBIX KHUCIIOT
(YKCYCHOM KHCIIOTBI, JJISI €CTECTBEHHO-HAYYHOTO MPOduUIs
MPEACTABUTENICH APYrUX KJIACCOB KUCIIOT), MOHOCAaXapHa0B
(rmroKo3bl), AUcaxapuaoB (caxaposbl), TOJKMCaXapujioB
(Kkpaxmana U IeJUTI0I03bl), aHUJIMHA, AMUHOKHUCIIOT, OEJIKOB,
HUCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH, Kay4dyKOB,
MJIACTMACC

XUMHUYECKUN A3BIK
U CUMBOJIUKA

Ucnonp3oBanne B yueOHOM W  mpodecCHOHAIBHON
JESITETbHOCTH XUMAYECKUX TEPMUHOB U CUMBOJIMKH.

Ha3BaHune wW3ydeHHBIX BEUIECTB 110 TPUBHAIBHOW WU
MEXKIYHApPOJIHOU HOMEHKJIATYpPE U OTPAKEHUE COCTaBA ITHUX|
COEIMHEHUI C TTIOMOIIbI0 XUMHYECKUX (POPMYIL.

OTpaxeHrne XHMHYECKUX [MPOLECCOB C  MOMOIIBIO
YPaBHEHUN XUMUUYECKUX PEAKLINI

Conepxxanue
oOy4eHUs

XapakTepucTHKa OCHOBHBIX BUOB JICSITEILHOCTH
CTYICHTOB (Ha YpPOBHE YUEOHBIX TCHCTBUI)

XUMHUYECKHUE PEAKLIUU

OOBsICHEHHE  CYIIHOCTH  XMMHYECKHX  IPOIIECCOB.
Knaccudukanus XUMHYECKHX pPEaKIUi 110  Pa3IHYHBIM]
IpU3HAaKaM: YUCIYy M COCTaBy NIPOJYKTOB M pPEarcHTOB,
terioBomy b dexTy, HampaBieHuto, (aze, HaTUUHIO
KaTanu3aTropa, U3MEHEHUIO CTETICHEH OKHCIICHUS DJIEMEHTOB,
00pa3yroux BEeIecTBa.

VYcraHoBKa MPU3HAKOB OOIIETO U PA3IMYHOTO B THUIIOJIOTHH
pEaKUMM 1151 HEOPTraHUYECKOW U OPraHUYECKOW XMMUHU.

Knaccudukanus BemecTB v MpoIeccoB ¢ TOYKU 3PEHUS

OKHuCJeHUsI-BOCcCTaHOBeHHs. COCTaBiICHHE ypaBHCHHM
peaKkiMii ¢ MOMOIIbIO METO/IA ANEKTPOHHOIO OanaHca.




OOBscHEeHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHN peaKiny
U TIOJIOKCHHUSI XHUMHYECKOTO PaBHOBECHS OT pPa3IMYHBIX
dbakTOpOB

XUMHYECKUMN BrinosHeHne XMMUYECKOTO SKCTIEPUMEHTA B MMOJIHOM
AKCIIEPUMEHT COOTBETCTBHH C IIpaBUIaMU 0€30MacHOCTH.
HaOmronenue, ¢pukcaiys U orucaHue pe3yibTaToB
MPOBEJAECHHOTIO YKCIEPUMEHTA
XuMHU4ecKas [IpoBeneHrne caMOCTOATENBHOIO MOUCKA XUMUYECKOU
uHbopmarus nH(OpPMAITUHU C UCTIONB30BAaHUEM PA3THYHBIX HCTOYHHKOB

(HAYyYHO-TIONYJIAPHBIX U3IaHMI, KOMIIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTEepHETA).

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOIOTHM JIsI
00paboTKM U mepeayr XuMUYecKor nH(opMaIuu u ee
IPEICTaBICHUS B Pa3IMUHbIX (opMax.

Pacuetsl no
XUMHYECKUM
dbopmynam

Y ypaBHEHUSIM

VYcTraHoBKa 3aBUCUMOCTH MEXKy KaU€CTBEHHON U
KOJIMYECTBEHHOM CTOPOHAMU XUMUYECKUX OOBEKTOB U
IIPOLIECCOB.

Pemenue pacueTHbIX 3a/1a4 10 XUMUYECKUM (GOpMyIaM U
ypaBHEHUSIM

[IpodunbHOE U
npodec-

CHOHAJIbHO 3HAYNMOE
coJiepKaHue

OObsicHEeHUE XUMHUYECKUX SIBJICHUHN, MPOUCXOMAIIUX B
npupoe, ObITY U Ha TIPOU3BOJICTBE.

OrnpeneneHue BO3MOXKHOCTEN MPOTEKAHHUS XUMUYECKHUX
NPEBPALCHUN B pa3JIMYHBIX YCIOBUSX.

CoOmroieHrie  MpaBHJI  DKOJOTUYECKH  TPaAaMOTHOTO
TOBEJICHUA B OKPYKAIOIIEH cpelie.

Ouenka BIIASTHUS XUMUYECKOTO 3arpsi3HEHUS
OKpY’Karolllel cpefpl Ha OpPraHu3M 4YeJoBeKa W JIpyTHe
KUBBIC OPTAHU3MBI.

CobOmronenrie mpaBuil  0€30macHOrO  OOpallleHust ¢
TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU, J1aOOPATOPHBIM
000py1IOBaHUEM.

[ToaroroBka pacTBOPOB 3aJIaHHOW KOHIICHTPAIUU B OBITY
Y Ha IPOU3BO/ICTBE.

Kputnueckass oOneHka JOCTOBEPHOCTH XHUMHUYECKOU
uH(pOpMAaIH, MOCTYNAIOIEH U3 Pa3HbIX HCTOYHUKOB




YYEBHO-METOAMYECKOE

N MATEPHUAJIBHO-TEXHUYECKOE OBECIIEUEHUE ITPOI' PAMMbBI
YYEBHOU NV CHUITIMHBI « XUMUS»

OcBoenune nporpaMmbl Y9eOHON AUCIUIUIMHBI « XUMUS» MPEIoIaracT HaIndnue
B npodeccuoHaNTbHON oOpa3oBaTenbHON OpraHu3alluu, peanuzyroniei
0o0pa3oBaTeNbHyI0 MPO-TpaMMy CPEeIHEro OOIIero o0pa3oBaHUsl B Mpejesiax OCBOCHUS
OOIl CIIO Ha ©6a3e OCHOBHOro o00mero oOpa3oBaHus, KaOMHETa XHUMHH C
nabopatopueld M JTa0OPAHTCKOM KOMHATOM, KOTOPOM HMEETCS BO3MOXKHOCTb
oOecreyuTh CBOOOIHBIN A0cTyn B HTEpHET BO BpeMsl y4eOHOTO 3aHATUS U B MEPUOJ
BHEY4YEOHOM JESATEIBHOCTH 00YyHarOIIUXCSl.

[lomemenne KaOuHeTa YAOBJIETBOPSIET TpeOOBaHUSIM CanurapHo-
snuaeMHoNIoTHYecKux mpaBuial U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIICHO THIIOBBIM 00OPYIOBAaHWEM, YKa3aHHBIM B HACTOSAIIUX TPEOOBAHUSAX, B TOM
Yyycle  CHEUUaJIU3UpPOBAHHON  y4eOHOW MeOenbl0o M CpelcTBaMu  O0y4YeHus,
JOCTaTOYHBIMH JIJIS1 BBITIOJTHEHUS TPEOOBAHUN K YPOBHIO MTOATOTOBKH 00YJArOIITUXCSI.

B KaOMHEeTe uMeeTcs MYJIbTUMEIUHOE 000pyJAOBaHUE, IMOCPEICTBOM
KOTOPOT'O YYaCTHUKH 00pa30BaTEIHHOTO MPOIEcca MOTYT MPOCMATPUBATh BU3YAIbHYIO
uH(}OpMaIUIO 110 XUMHH, CO3/1aBaTh MPE3CHTAINH, BUEOMaTEPUaIbl U T.1.

B COCTaB Y4E€OHO-METOAUYECKOTO U MaTEepUAIbHO-TEXHUUECKOTO OCHAIICHUS
KaOWHETa XUMUU BXOJIAT:

MHOTO(YHKIIMOHAJIbHBIN KOMIUIEKC MPENo/1aBaTells;

HATypajdbHblE OOBEKTBI, MOJEIN, TPUOOPHI M HAOOPHI [JIi TOCTAHOBKH
JEMOHCTPAIIMOHHOTO ¥ YYEHUYECKOTO IKCIIEPUMEHTA;

neYaTHBIC U DKPAHHO-3BYKOBBIE CPEJICTBA O0YUECHUS;

CpelIcTBa HOBBIX HMH(POPMAITMOHHBIX TEXHOJIOTHI;

PCaKTUBBI;

NEPEYHH OCHOBHOM U JTOTIOJHUTEIBHOW y4eOHOM TUTEpaTyphI;

BCIIOMOTATEIIbHOE 000PYAOBaHUE i HHCTPYKITUH;

OubMoTeuHbIN HOH/I.

B OuGnuoreuynsiii GoHT BXOAIT YUYCOHUKU U yI€OHO-METOAUYECKUE KOMIUICKTHI
(YMK), pekoMmMeHAOBaHHbIE WM  JIONYIIEHHbIE  JUISI ~ HMCIOJL30BaHUS B
poQeCCUOHATTBHBIX o0pa3oBaTeIbHBIX OpraHu3aIMsIX, peanu3yromx
o0pa3oBaTenpbHyI0 IPOTrpaMMy CPEAHETO OOIIero oOpa3oBaHUS B MpeEeIax OCBOCHHUS
OOII CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUSI.

bubmoreunbii GoHI MOXKET OBITH JONOJHEH XHMHUYCCKOW SHITUKIIONEIUCH,
CIIPaBOYHUKAMH, KHUTAMU JJISl YTEHUS 110 XUMHH.

B IpoOIIecCe OCBOCHMSI TPOTPaMMBbl  yUEOHOW  TUCIUTIIMHBI  « XHMUS)
CTYJICHTBl MMEIOT BO3MOXXHOCTH JOCTyIa K JJICKTPOHHBIM YYCOHBIM MaTepuajaM I10
XUMUH, UMEIOIUMCS B CBOOOTHOM JIOCTYIIE B ceTH MHTEpHET (3JICKTPOHHBIM KHHUTaM,
MpakTUKyMaMm, Tectam, marepuainam EI'D u np.).
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«PexoMeHanuu Mo OpraHu3alyy MOJY4YeHUs CPEAHEro OOIIero 0Opa3oBaHUA B
npenenax OCBOCHHsI 00pa30BaTENbHBIX MPOrPAMM CPEIHEro NMpodhecCuoHaIbHOTO



oOpa3oBaHusi Ha 0a3e OCHOBHOIO 0OIIEro oOpa3oBaHHs C Y4ETOM TpeOOBaHHIA
(denepanbHBIX TOCYAAPCTBEHHBIX O00Pa30BATEIbHBIX CTAHIAPTOB U MOJIy4aeMOM
npodeccuu Win CHeUalIbHOCTH CPEIHEr0 MPOo(hecCHOHATEHOTO 00pa30BaAHUD.
4. I'abpuenan O.C., Jlvicosa I'.I'. Xumus: KHUTA JJIs1 IpENojiaBaTesis: yue0.-MeTOo/I.
rmocodbue. — M., 2015.
5. T'abpuenan O. C. u dp. Xumus g npodeccuid ¥ cenuaibHOCTeH TEXHUYECKOTO
podus (AIEKTPOHHOE MPHUIIOKEHHUE).
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