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ITOACHUTEJIbBHAS 3AIIMCKA

I[Iporpamma o01eo6pa3oBaTeIbHONW YY€OHOU AUCITATLIINHBI « XHUMHS
npeHa3HadYeHa JIsI U3y4YeHUsT XUMHUHU B NPOGEeCCHOHAIBHBIX 00pa30oBaTEIbHBIX
opraam3anusx CIIO, peanusyromux oOpa3oBaTeIbHYIO MIPOrpaMMy CPEIHETO
oO1iero odpa3zoBaHusl B IIpeAeax OCBOSHHUSI OCHOBHON NpodeccruoHalIbHOM
oopazoarenbHOM porpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOT'O OOIIIETO
00pa30BaHUsI— IIPOrpaMMBbI [OJATOTOBKH CIIEHMUAIMCTOB cpeaHero 3seHa (IITICC3).

IIporpamma paspaborana Ha ocHoBe TpeOGoBanuii ®I'OC cpemgnero ooOIIero
oOpa3oBaHMs, NPEABIBISIEMBIX K CTPYKType, COJIEp)KAaHUIO U pe3yJibTaraM
OCBOCHHSI y4eOHOUW IUCIUIUIMHBI « XHUMUS», B COOTBETCTBHUH C PekomeHaanusiMu
110 OPraHU3alMH MMOJYYSHUSI CPEeIHEro oomero oopa3soBanus B IIpeiesiax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPaMM CpeaHero IpodeccroHabHOTO 0Opa3oBaHus Ha Oasze
OCHOBHOTO oOmiero oOpa3oBaHUsI C y4dYeTOM TpeOoBaHU  (deaepaibHbIX
roCy1apCTBEHHBIX OOpa30BaTEIbHBIX CTAHAAPTOB M MOJyYAaeMOM CIIEIIMaIbHOCTH
CpeaHero npodeccruoHaITbHOTO oOpa3oBaHUs (mucsmo JlemaprameHnTa
rocyJIapCTBEHHOW MOJUTHKUA B cdepe IOATrOTOBKHM padoumx kaapoB u JI1O
MunoOpuayku Poccun ot 17.03.2015 Ne 06-259).

Coaepxanue nporpammbl « XUMUsD» HAIIPaBIICHO HA JOCTHIKECHUE CIIEIYIOIINX

neJsiei:

dbopmupoBanne 'y oOywaromuxcsi yMEHUSI OICHUBATh 3HAYUMOCTH
XMMHYECKOTO 3HAHUS JJIs1 Ka)KJI0I'0 YEJIOBEKa;

opmupoBaHre y oOOydarolIMXCs LEIOCTHOrO MPEJACTABICHUS O MHUpPE U
poJii XUMHUU B CO3/JaHUHU COBPEMEHHON €CTECTBEHHO-HAayYHOM KapTHUHBI MHPA;
YMEHHUSI OOBSICHITH OOBEKTHI M MPOMECCHl OKPY KAOMIeH JIeHCTBUTECIBHOCTH:
MPUPOJIHOM, COLHAIBHOM, KYJIBTYPHOM, TEXHUYECKON cpenpl, — HCHOJIb3Ys I
ATOr0 XUMUYECKHE 3HAHMS;

pa3BuTHEe Yy OOyYaromuxcsi yMEHHM pas3nudaTth (akTehl M OLCHKH,
CpaBHHBAaTh OILICHOYHBIC BBIBOJbI, BHAETh HMX CBSI3b C KPUTECPUSIMHU OLICHOK U
CBSI3b KPHUTEPHUEB C OIIPEJICIICHHONW CHUCTEMOW II€HHOCTEH, (OpMyJIMpOBaTH H
000CHOBBIBATh COOCTBEHHYIO MO3UIIHNIO;

npuooOpeTeHrue oOydaroUIMMHUCS OIbITa Pa3HOOOpPa3HOU JesATECIBHOCTH,
NO3HAaHMUS M CAaMOIIO3HaHUSsI; KJIIOUEBBIX HABBIKOB, UMEIOIIUX YHHBEPCAJIbHOE
3Ha4YE€HHUE JJIS1 PA3JINYHbIX BHUJIOB JI€SITEJIBHOCTU (HAaBBIKOB pELICHUs ITPOOJIEM,
OPpUHATHUS  pEeUIeHUM, T[IOMCKa, aHajlu3a U oO0padoTKu uHOpMaluH,
KOMMYHUKATHBHBIX  HAaBBIKOB, HAaBBIKOB W3MEPEHHUH, COTpYyJHUYECTBA,
0e301acHOro OOpalleHus C BEILIECTBAMU B IIOBCETHEBHOMN KU3HM).

B nporpammy BKJIIOYEHO COJZIEpKaHUE, HANpaBIeHHOE Ha (OPMHUPOBAHUE Y
CTYJACHTOB KOMIIETEHIINH, HEOOXOIUMBIX IJ1sI KauecTBeHHOTO ocBOoeHMs1 OITOIT
CIIO Ha6a3e OCHOBHOTO OOIIEro o0pa3oBaHUsI C MOITYYSHHUEM CPETHETO OOIIEeTO
00pa30BaHUsI— NPOrpaMMbI IMOATOTOBKU ClieHUanCcToB cpeanero 3sena ([IICC3).



1.IIACITIOPT PABOYEM I[TPOT'PAMMBI
1.1 O0mas xapakTepucTHKA y4e0HO! IMCHUIIIIMHBI «XMMHU»

XuUMUss — ATO HAyKa O BEMIECTBaX, MX COCTAaBE€ U CTPOCHHM, CBOMCTBAX M
NpEBpPALCHUAX, 3HAYCHUN XHMHUUYECKHX BEIIECTB, MaT€pUaJIOB U IIPOILIECCOB B
NPaKTUYECKOM NesITeJIbHOCTH YEJIOBEKA.

Coneprkanre 00111e00pa3oBaTeIbHON YUeOHOU TUCIUIUIMHBI « XUMUS» HAIIPABIICHO
Ha YCBOEHHE OOyYarolIMMHCSI OCHOBHBIX IIOHATHM, 3aKOHOB M TEOPUN XUMHU,
OBJIQJICHHE YMEHHUSIMH HaOJI0/1aTh XUMHYECKHE SIBJICHHSI, IIPOBOJAMTH XUMHUYECKHM
SKCHEPUMEHT, IIPOU3BOJIUTH PAacUYeThl HA OCHOBE XMMHUYECKHUX (POPMYIJ BEIIECTB U
YPAaBHEHUN XHUMHUYECKHX PEAKIIUH.

B niponiecce n3dyueHust XUMHUH y 00y4arolIUXCsl pa3BUBAIOTCSI IO3HABATEIIbHBIC
UHTEPECHI u UHTEIJICKTYaJIbHbIE CIIOCOOHOCTH, noTpeOHOCTH B
CaMOCTOSITEJIbHOM NPHOOPETEHWH 3HAHUM 110 XMMHH B COOTBETCTBHUH C
BO3HUKAIOLUIMMH JKU3HEHHBIMU IIpOOJI€EMaMM, BOCIIUTBIBAeTCsl OepekHoe
OTHOILICHUSI K IPUPOJE, TOHUMaHHUE 3/I0POBOr0 00pa3a »KU3HU, HEOOXOIMMOCTHU
OpEeayTIPEXACHUS SIBJICHUH, HAaHOCSIIIUX Bpe 3/I0POBBIO M OKpY>KarolleH cpele.
OHu ocBauBaKOT IIPUEMBI TI'PaMOTHOro, 0€30HacHOro  HCIOJIb30BaHMUs
XUMHUYECKUX BEIIECTB M MaTEPHUATIOB, IIPUMEHSIEMBIX B OBITY, CEJIBCKOM
X03s1lCTBE U HAa MPOU3BO/ICTBE.

IIpu  cTpyKTypupOBaHMM  CcOJEpXKaHHUsI  OOlIeoOpa3oBaTeyibHOM  ydeOHOMH
JUCHUIUIMHBL 111 TIPO(ECCHOHAIBHBIX ~ O00pa30oBaTeNbHBIX  OpraHU3AIUM,
peanu3yrolmx oO6pa3oBaTeIbHYIO NPOTpaMMy CpeaHero oobuiero oOpa3zoBaHUs B
npenenax ocBoeHusi OITOIT CIIO nHa 6a3ze ocHOBHOTro 0O0IIero oOGpa3oBaHUs,
YYUTHIBAJach OOBEKTHUBHASI pEaTbHOCTh — HEOOJNBIMIOW 00BEeM YacoB,
OTHYILICHHBIX HA M3YYEHHE XUMHUHU U CTPEMIICHHE MaKCHMAJIbHO COOTBETCTBOBATh
uaesiMm  pasBuBaromiero  odydenHus.  [loatomy — TeopeTHuecKHe  BOIIPOCHI
MakCHUMaJIbHO CMEMICHbl K Hadaly W3YYCHUS JUCHUIUJIMHBI, C TEM YTOOBI
nocyeayomuil pakTUUYeCKUii MaTepuall pacCMaTPUBAJICSI HAa OCHOBE HM3YYEHHBIX
TEOpUU.

Peanuzammst AeQyKTHBHOTO TIOJIXOJa K M3YYCHHIO XHMHH CIIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMUECKHUX ONEpalMuil MbIIUICHUs], KaK aHaJlu3 U CHUHTE3,
000011eHne M KOHKpEeTH3allusl, CPAaBHEHHE M aHaJIOIWsl, CUCTeMaTH3alus U
KjaccuduKkanus U ap.

HN3yuenne XumMuu B NOPOPECCHOHAIBHBIX OOpa30BaTEIbHBIX OPraHU3ALMAX,
peanu3yromux oO0pa3zoBaTeIbHYIO MPOrpamMMy CpeIHEero oOIero oopa3oBaHUs B
npenenax ocBoeHuss OIIOIT CIIO nHa 6a3e OCHOBHOro ooOmiero oOpa3oBaHUs,
HUMEEeT CBOHM OCOOEHHOCTHM B 3aBHUCHMOCTH OT HOpoduisi npodecCuOHAITBHOTO
oOpa3oBaHUs. DTO BBIpaXXaeTCsl B COJAEPKAaHUM OOYUYEHUsl, KOJIWYECTBE 4YacoB,
BBIJICIISIEMBIX Ha WU3YYCHHE OTACIBHBIX TE€M IIPOTPaMMBI, TITyOMHE WX OCBOCHHS
oOyuaromuMucsi, oO0beMe ¢ XapakTepe MpaKTHYEeCKHUX 3aHATHM, BHUAAX
BHEAYyJIMTOPHOU CaMOCTOSITEJIbHOM pabOThl CTYCHTOB.

IIpu ocBoennu npodeccuit CITO Texnnueckoro mpodusst mpodPecCuoHaITbHOTO
oOpa3oBaHMsI XUMHUsI HU3ydaeTcs Oosiee yriayOJI€HHO Kak mnpoduiibHass yuyeOHast
JIUCHUIIJINHA.

Cneuuduka  U3y4YeHHs] XMMHM [OpU  OBJAJA€HUM  OpodeccusMu U
CHEUMAIBHOCTSIMH TEXHUYECKOro MNpoduisi OoTpakeHa B KaXJOH TeMe pasjaena
«Conepxanue  y4eOHOW  JUCUMIUIMHBDY B pyOpuke  «lIpodunbHbie U
npodeCCHOHAIILHO 3HAYMMBIE DJIEMEHTBHI COACPKAaHUSD». OTOT KOMITOHEHT
peanu3yeTrcsi IpU WHAWBUIAYaJIbHOM CaMOCTOSTEJIbHOU pabdoTe oOydaronuxcs
(Hanmucanun pedeparoB, IOATOTOBKE COOOIIEHUM, 3aliuTe IPOEKTOB), B
nporecce y4eOHOW  NeSITEIFHOCTH TOJI  PYKOBOJICTBOM  MpPEToJaBaTeIIs
(BBINOJIHEHUH XHMHYECKOrO0 »SKCHEPHMEHTa — JIa0OpaTOPHBIX ONBITOB U
MPaKTUYECKUX paboT, PeIIeHUH NPAKTUKO- OPUEHTHPOBAHHBIX pPAacyeTHBIX 3ajay
u T..).

B 1mporiecce wu3ydeHHs] XUMHUHM TEOPETHUECKHE CBEJICHHUS JIOTIOJIHSIOTCS
JIEMOHCTpALIMSAIMH, JIA0OpATOPHBIMHM ONBITAMH M MPAKTUYECKUMH  3aHSITHSIMMU.
3HAYUTEIIFPHOE MECTO OTBOJIMTCS XHUMHUYECKOMY SKcnepuMeHTy. OH OTKpbhIBaeT
BO3MOXHOCTh (OpMHPOBATh Yy OOYYalOIIMXCS CHEUHalbHbIE IIPEIMETHBIE
yMeHUs1. paboTaTh C BELIECTBAMH, BBIMOJHATH MPOCTbIE XUMUYECKHUE OIIBITHI,
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YYUTH O€30MaCHOMY U IKOJOTHUYECKHU TI'PaMOTHOMY OOpAIIEHHUIO C BEIIECTBaAMH,
MaTepuajaMy M IpolleccaMu B OBITY U Ha MPOU3BOJICTBE.

JU1si  opraHuzani  BHEAYJIMTOPHOM CaMOCTOSITEIbHOM paldOThl  CTYJICHTOB,
opnageBaromx  npodeccusimu  CIIO  texnuueckoro  mnpodecCUOHATBHOTO
oOpa3zoBaHHsl, TIPEACTABIICH TMPUMEPHBIA TIepedeHb pedepaToB (JIOKIATOB),
WHIVMBHUIYaAJIbHBIX MPOEKTOB.

B nmponecce wu3ydyeHuss XUMHHU BaXHO (OpMUpPOBaTh HH(GOPMALIMOHHYIO
KOMIIETEHTHOCTh oOyuaromuxcs. [loaToMmy mpu opraHuzali CaMOCTOSITEIIbHON
paboThl HEOOXOAMMO AaKIEHTUPOBATH BHHUMaHHUE OOYYaIONIMXCS Ha TIOUCKE
nHpopManuu B cpeAcTBax MaccMmenua, MHrtepHeTe, ydyeOHOW U cCHEnHUaIbHON
JuUTepaType C  COOTBETCTBYIOIIMM  O(QOpMJIEHHEM U  [OPEJICTaBICHUEM
pe3yJIbTaTOB.

HN3yuenue obuieo6pa3oBaTeIbHON YUYEOHOU AUCIUILUIUNHBI « XHUMUSD) 3aBEPIIACTCS
MOJIBEICHUEM HUTOTOB B ¢opMe nudhepeHIMPOBAHHOTO 3aUeTa B paMKax
OPOMEXKYTOUYHOM aTTecTaluu cTyJeHTOB B npoliecce ocBoeHusi OITOIT CIIO c¢
MOJIydeHUEM CpeJIHero oodmiero oopa3oBanus (IITICC3).

1.2 MecTo y4eOHOH QMCHUIIMHBI B Y4e0OHOM IJIaHe

VYyeOHast JUCUUIUTMHA «XUMHUS» SIBJISETCS 0043aTeIbHON U N3ydaeTcs B
ob1eobpazoBarenbHoM 1ukie yueonoro miana OIIOIT CIIO (TITICC3).

1.3 Pe3yabTaThl 0CBOCHHS Y4eOHON JUCHHUIIIMHBI

OcBoecHUE COACPIKaAaHUA yqe6H01‘/’I AUCITHMITIINHBI «XI/IMI/IH», oO0ecreyuBaeT
JOCTHIKCHHUC CTYACHTAMHU CIICAYIOIIUX PE3YyJdbTAaTOB:

JAIUYHOCMIHBIX:

JI1 - 4yBCTBO TI'OpJIOCTH U YBAXX€HHUsSI K UCTOPUHU U JOCTHXKEHUSIM OTEYECTBEHHOM
XUMHWYECKON HayKH; XHUMHUYECKH TPaMOTHOE TIIOBEICHHE B IIPO(PecCHOoHaTbHOMI
JIeSITEJIBHOCTH U B OBITY OpH OOpalleHMH C XUMHYECKHMHM BeElleCTBaMU,
MaTepuagaMy U IPOLECCaMU;

JI2 - TOTOBHOCTBH K MPOJIOJKSHUIO OOpa30BaHUSI W IOBBIMICHUS KBAJTM(HUKAIIMHA B
n30paHHON NpodeccuoHaNbHON JEsATEIbHOCTH M OOBEKTUBHOE OCO3HAHHUE POJIHU
XUMHYECKUX KOMIIETEHIMH B 3TOM;

JI3 - yMeHHEe HCHOJIb30BaTh JIOCTHXKEHUSI COBPEMEHHOW XHMMHUYECKOW HayKu U
XUMHUYECKUX TEXHOJIOTUH JJIs1 MNOBBIINIEHUS] COOCTBEHHOT'O HHTEJJIEKTYaJIbHOTO
pa3BuTHA B BBIOpaHHON NpOo(PecCHOHATBLHON NesITEIbHOCTH;

Memanpedmemn bl X

MII1 - uCnoJb30BaHHE PA3JIUYHBIX BHAOB MNO3HABATEJIBLHOW OESITEIIBHOCTH U
OCHOBHBIX MHTCJUICKTYAJIbHBIX omeparuii (MoCTaHOBKHU 3a7adu, GOopMyTUPOBAHUS
TUOOTE3, aHallh3a W CHHTEe3a, CpaBHEHUs, OOOOIIeHUs, CHUCTeMaTU3alluH,
BEISIBJICHUS OPUYMHHO-CJIEICTBEHHBIX CBsI3EH, TTOMCKa aHAaJIOTOB,
bopmyMpoBaHHs BBIBOJIOB) JJIsl PEIICHUS ITOCTaBJICHHOW 3a/1a4yd, NMPUMEHEHHE
OCHOBHBIX METOJIOB MNO3HaHUS (HAOMIOACHHS, HAYYHOTO OKCIEpPUMEHTA) st
U3YYECHUS PA3JIMYHBIX CTOPOH XHUMHYECKHUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH
BO3HHUKAaET HEOOXOJIMMOCTh CTaJIKHUBAThCs B IpodeccruoHalbHOM cdepe;

MII2 - WCHOJIB30BAHWE PA3JIMYHBIX HMCTOYHHUKOB JJISI MOJYYEHUS XUMHYECKOU
nH(OpPMaAIIMH, YMEHHE OILEHUTh €€ JOCTOBEPHOCTBH JUJISI JOCTHXKEHHUS XOPOIIMX
pe3yiabpTaToB B ipodeccuoHanbHOU chepe;

npPeoOMemHbIX:
II1 - chopmupoBaHHOCTH TIPEJACTABJIEHUN O MECTE€ XHMHUU B COBPEMEHHOM

Hay4YHOW KapTHHE MHpA; NOHHMAaHHE POJHU XMMHU B (POPMUPOBAHUM Kpyrozopa
U PYHKIIMOHAJIBLHON I'PaMOTHOCTH YeJIOBEKa /JIsl PELICHUs] NPaKTUYEeCKHUX 3a1ay;



I12 - BrmazeHuMe OCHOBOMOJIATAIOUIMMH XHMHUYECKHMH MOHSATUSMH, TEOPUSIMH,
3aKOHAMU U  3aKOHOMEPHOCTSIMH; YBEPEHHOE  IIOJIb30BAaHHUE  XHUMHUUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

113 - BJIAACHHUC OCHOBHBIMHW MCTOJAMHU HAYYHOI'O IIO3HAHHA, HWCIIOJIB3YCMbIMHU B
XUMHUUN: Ha6JIIOI[€HI/ICM, OIIMCAaHHUECM, HU3MCPCHUCM, BKCHepI/IMeHTOM; YMCHHUC
00padaThIBaTh, OOBSICHITHh PE3YJIbTAThl IPOBEJICHHBIX OIIBITOB M J€JaTh BBIBOJbI;
I'OTOBHOCTb H CHOCO6HOCTB IIPpUMCHATL MCTOAbI IIO3HAHUWA IIpHU PCIICHUHN
OpaKTUYECKHUX 3ajiay;

I14 - cdopMuUpOBaHHOCTH YMEHHUs JaBaTh KOJMYECTBEHHbIE OLIGHKHM WU
MIPOU3BOAUTH PACUEThl MO XUMHUYECKUM (POopMyJiaM U ypPaBHECHHSIM;
IIS - BlmameHue TIpaBUJIaMM TEXHUKHA OE30IIACHOCTH TMIPU HMCIIOJIb30BaHUU

XUMHUYCCKHUX BEIICCTB;
I16 - chopmMupoBaHHOCTH COOCTBEHHOMW ITO3UIUU MO OTHOMICHUIO K XUMHWYECKOU
nHOpPMAIUHU, TTOJTy4aeMOU U3 Pa3HBIX UCTOYHUKOB.



2.COJEPXXAHUE YUYEBHOM JUCLIMITIVHBI

BBenenue

Hayunble MeTOnbI TIO3HAaHWSI BEIIECTB M XHUMHYECKHX sBJIeHUH. Poib
SKCIEPUMEHTA U TEOPUH B XUMHH. MOJEIMPOBAHUE XHUMHUYECKHX IPOIECCOB.
3aayenne xuMuu npu ocBoeHudn Ipodeccuit CIIO u cnemuanbHocTet CIIO
TEXHUYECKOTro MpoduiIst NpophEeCCHOHAITEHOTO 0Opa30BaHU.

1. OOmmas 1 HeopraHU4eCKasi XUMHUS

1.1 OCHOBHbLE NOHAMUSA U 3AKOHbI XUMUU

OcHoBHBbIC NMOHATHUS XMMHHM. BemectBo. Atom. Monekyna. XumMudeckum
asieMeHT. Asutorponiusa. IlpocTeie u ciioxHbIE BeniecTtBa. KadecTBEHHBIM U
KOJIWYECTBEHHBIM COCTaB BELIECTB. XHMMHYECKHME 3HaKu U  (QOPMYJIbIL.
OTHOCHUTEIBbHBIE aTOMHAsI U MOJICKYJIsipHasi Macchl. KosimuecTBO BemiecTna.

OcHoBHBbIe 3aKOHbI XxuMuUH. Crtexmomerpus. 3aKOH COXpAaHEHHUS MAaCChI
BEILIECTB. 3aKOH IMOCTOSHCTBA COCTaBa BEIISCTB MOJCKYJISIPHOU CTPYKTYPHI.
3aKkoH ABOraJipo M CJI€JICTBUS U3 HErO.

Pacuernbie 3a1aun Ha HaAXO0XKJACHUE OTHOCUTEIBbHOW MOJIEKYJISIDPHOM MaccChl,
oInpeaesieHue MacCOBOM JIOJIU XUMHUYECKHUX 3JIEMEHTOB B CJIO)KHOM BEIIIECTBE.

Hemoncmpayuu

Mopaenn aTOMOB XUMHUYECKUX DJICMEHTOB.

Mojenu MOJIEKYJd HPOCTBIX M CJIOXHBIX BEUIECTB (IIApOCTEP>KHEBbIE U
Crroapra— bpurineba).

Komnmekust mpoCcThIX U CIIOMXKHBIX

BelecTB. HekoToprie BemiecTa

KosmuyectBoM 1 mosb. Mojenb

MOJISIPHOTO 00beMa ra3oB. AJLIOTPOIIHS

¢docdopa, kuciaopoaa, ojona.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvlie IIEMEHMBL  COOEPHCAHUAL.
ArmorporniHele  MojauduKau yrieponaa (anmas, rpaduT), Kucioposa (KHUCIOpon,
030H), onioBa (cepoe u Oenoe o050BO). [loHsITHE O XUMHYECKON TEXHOJIOTHH,
OMOTEXHOJIOTHUN W HAHOTEXHOJIOTHH.

12 Ilepuoouueckuii 3axon u I[lepuoouueckasn cucmema XumudeckKux
anemenmos /. U. Menoeneesa u cmpoenue amoma

Ilepuoagnuecknii 3axkon [. U. MengeneeBa. OtkpeiTue /. V1. MenneneeBbiMm
Ilepuonnueckoro 3akona. Ilepumomuueckuii 3akoH B QopmynupoBke J[. H.
Menneneena.

I[lepuonnueckass  tabiuia  XUMHYECKMX  DJIEMEHTOB —  Ipaduyeckoe
oTOOpa’keHHe IepHOAUYECKOro 3akoHa. CTpyKTypa NEepHOJUYECKON TaOJIMIIbI:
nepuoJibl (Manble U OOosblIve), FpyHIlbl (rjlaBHass U MoOOYHast).

Cmpoenue amoma u Ilepuoouueckuu 3zaxkon /[. H. Menoeneesa. Atom —
ciioKHasi yactuiia. SIapo (OpOTOHBI W HEWTPOHBI) W BJIIEKTPOHHAST O00O0JI0YKA.
N3oTonbl. CTpoeHHE 3JIEKTPOHHBIX OOOJIOUEK AaTOMOB DJIEMEHTOB MaJIbIX
nepuoaoB. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX OOOJIOUEK aTOMOB 3JIEMEHTOB
OonpImKUX TepuoaoB (rmepexoaHbix djaemMeHToB). [loHsTne 06 opbOurtansx. S-, p- U
d-opOutanu. DIEKTPOHHBIC KOH(PUTYpaAIUH aTOMOB XHUMHYECKHUX 3JIEMCHTOB.

CoBpemMeHHas dopmynmupoBka  Ilepumoamueckoro 3aKOHa. 3HaueHue
ITepuonuueckoro 3akoHa U llepuoauydeckoil CUCTEMBI XMMHUUYECKHUX DJIEMEHTOB
. 1. MenneneeBa st pa3BUTHUsT HAyKHM M IIOHUMAaHUS XUMHWYECKOW KapTHHBI
MHUpa.

Hemoncmpayuu

Paznuunsie dopmbl Ileprmoagndeckoil CHUCTEMBI XUMHYECKUX JJIEeMEHTOB JI.
. Menneneena.



JnaamMudeckue TadIuIbl 1J1s1 MoJieaupoBaHus [ leproanieckoi CUCTEMBI.

DJiekTpu3alys TeJl U UX B3auMOJICUCTBHE.

Jlabopamopnusiii oneim

MopenupoBanue noctpoeHus llepuoanueckoii TaOIUIIBI XUMUYECKUX

DJI€MEHTOB.

Ilpogpunvnvie u npogheccuonanvno 3Hauumvle I1eMEHMbL COOEPIHCAHUAL.
PaaunoaktuBHOCTE. Mcniosib30BaHHE pAIMOAKTUBHBIX U30TOIIOB B TEXHUYECKUX
nensix. PeHTreHOBCKOE€ WM3JIydeHHE U €ero HCHOJIb30BaHUE B TEXHUKE U
MeaunuHe. MopaenupoBaHHE KaK METOJI MPOTHO3UPOBAHHUS CUTyallUHM Ha
NOPOU3BOJICTBE.

1.3 Cmpoenue sewecmea

HNonnasn xumuueckasi cBsizb. Kartumonnl, ux oOpa3oBaHUE H3 aTOMOB B
pe3yiabpTaTe mpoliecca OKUCIJICHHS. AHHOHBI, UX OOpa3zoBaHUE U3 aTOMOB B
pe3yibTare mnpouecca BOCCTAHOBJIEHHUs. HMOHHasg CBA3b KaK CBSI3b MEXIY
KaTHOHAMH M AaHHOHAMH 3a CYET DJJIEKTPOCTATUYECKOI'O HPUTSIKECHUSI.
Kiaccudwukaiimss HOHOB: MO COCTaBYy, 3HAKYy 3apsiga, HAJIWYUIO THAPATHON
o6omouku. MoHHBIE KpUCTAIUTHYECKHE perneTku. CBOUCTBa BEIIECTB ¢ MOHHBIM
TUIIOM KPUCTAJUIUYECKON PEIIETKH.

KoBaneHTHass xuMu4Yeckassi CBsA3b. MexaHu3M oOpa3oBaHHsI KOBAJICHTHOM
cBsi3u (OOMEHHBIM ¢  JOHOPHO-AKIENTOPHBIN). DJIEKTPOOTPHUIIATEIHLHOCTD.
KoBasnienTHble noJisipHass U HENOJsIpHasi CBA3U. KpaTHOCTh KOBAJICHTHOUM CBS3H.
MosekyJisipHbIle WU aTOMHBIC KpUCTaJLUIMUECKue perieTku. CBOMCTBa BEIIECTB C
MOJIEKYJISIPHBIMHA U QTOMHBIMHU KPUCTAJUIMUECKUMH PEUISTKAMH.

MeTajimmuecKasi CBfI3b. MeTajuiMyeckasi KpUCTAJUIMYECKasi pelleTka |
METaJUIMYECKasi XUMHYecKas CBA3b. @U3NUECKHUE CBOUCTBA METAJIJIOB.

ArperarHble COCTOSIHUSI BELIeCTB M BOJAOPOJAHAsA CBA3b. TBeEpJioe, >KUIKOE U
razoobpasHoe coctosiHusl BemlecTB. [lepexon BemiecTBa M3 OJHOIO arperaTHOro
COCTOSIHUSA B Apyroe. BogopoaHasi CBs3b.

Yucrbie BemiectBa M cMecHu. [lonarue o cmecu BemiectB. ['oMOreHseie u
rereporeHHnsie cMecu. CocTaB cMecel: 0ObeMHass 1 MaccoBasl JOJIM KOMIIOHEHTOB
CMECH, MaccoBasi J0JIsI IPUMECEM.

Jlucnepcubie cuctembl. [loHssTHe 0 nucniepcHOU cucteme. JlucriepcHas ¢daza u
nucriepcuonHasi cpena. Kihaccudukanusi pucnepcHbiXx cucteMm. llonsitue o
KOJUIOUJIHBIX CHCTEMaXx.

Hemoncmpayuu

Moaenps KpUCTAJUIMYECKOMW PEIIETKH XJIOpUaa HaTPHUSL.

OO6pa3nbl MUHEPAJIOB C HOHHOM KPUCTAJUIMYECKOM PEIIeTKOM: KallbIIUTAa,

rajuTa.

Mogenu KpUCTAUTMYECKHUX PENIeTOK «CyXOoro Jpaa» (Wiu Hojaa), anmasa,
rpagura (Mu KBapua).

IIpuGopsl HA KUAKUX KpUCTaJIaX.

OOpa3nbl  pa3IuYHBIX  JIUCOEPCHBIX  CHUCTEM: HOMYJILCUW, CYCIEH3HM,
a’po30JIe€H, reJie U 30JICH.

Koarymsanus.

Cunepesnc.

O¢ddext Tunnans.

JabopamopHnsie onvimul

[IpuroroBieHue cycrieH3uu KapOoHaTa KalabllUs B

Boze. Ilomydenue sMysIbCUM MOTOPHOTO Maciia.

O3HaKOMJIEHHE CO CBOMCTBAMH HUCIIEPCHBIX

CHUCTEM.

Ilpogpunvnvie u npogheccuonanvrno 3Hauumvie INVEMEHMbL COOEPIHCAHUSL.
IlonsspHoCTh CBsI3M W NOJSIPHOCTH MoJeKyJabl. Konaencanusi. TekydecTs.
Bozronka. Kpucrammmzamwmsi. CyOnumanuss W JecyonuMmaiids. AHOMaJIUU
dusnueckux cBOMCTB BOAbI. JKUIKHe KpUcTaiLUibl. MUHEpabl U TOPHBIE TOPOAbI
KaK OPUPOIHBIC CMECH. DOMYJIBCHUU U CYCIICH3UH. 301U (B TOM YHUCJIC a’dpPO30JIH) U
rexu. Koarymsimyst. CuHepesuc.

14 Booa. Pacmeopwi. Dnekmporumuueckas ouccoyuayus



Boana. PacrBopbl. PacTtBopenue. Bona kak pactBoputenb. PacTBOpUMOCTH
BEILIECTB. Hacsimennsie, HEHACBILIICHHBIE, IEPECHILIEHHbIE pacTBOPBI.
3aBUCUMOCTb PACTBOPUMOCTH TIa30B, »XHUJAKOCTEHM UM TBEPABIX BEIIECTB OT
pa3auYHbIX (PaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOT'O BELIECTBA.

DJIEKTPOJIMTHYCCKAS  JUCCOUMANMA.  DJIEKTPOJIUTBI U HERJIEKTPOUTHI.
DJIEKTPOJIMTHUECKAST AUCCOLMAIUA. MeXaHU3Mbl 3JIEKTPOJIMTHYECKOIN JHUCcCOoaluu
JUIL BELIECTB C pa3IWYHbIMH THUIIAMM XUMHYECKOH CBsi3U. [ MapatupoBaHHbIE U
HEruJIpaTupoBaHHble HOHBI. CTENEHb 3JIEKTPOIUTUYECKON aucconnanui. CHUIIbHBIE
U craldple BJIEKTPOJUTHL. (OCHOBHBIEC TMOJIOXKCHUS TEOPUH  DJIEKTPOIUTHUYECKOMN
auccoumanuu. KucioTel, OCHOBaHUSA M COJIM KaK 3JIEKTPOJIUTHI.

emoncmpayuu

PacTBOpMMOCTH BELIECTB B BOJE.

ColOupaHue razoB METOJ0OM BBITECHECHUS BOJIBI.

PacTBOpeHune B BOJie CEpPHOM KUCIOTHI U COJICH

aMMoHusi. O0pas3ibl KPUCTAIIIOTUIPATOB.

HM3roroBineHue runcoBOM MOBSI3KU.

HcnbiTanue pacTBOPOB 3JIEKTPOJIUTOB U HEAIJIEKTPOJIMTOB HA IMPEIAMET

JYCCOMAlMU. 3aBUCUMOCTb CTEIIEHU 3JIEKTPOJIUTHYECKON AUCCOLMalN

YKCYCHOM KHCJIOTBI OT paOaBJI€HUsI pacTBOpa.

JlBroKeHHEe OKpall€eHHbIX MOHOB B 3JIEKTPUUECKOM MOJIE.

I[IpuroroBsieHHE KECTKOW BOABI U YCTPAHEHHUE €€ KECTKOCTH.

HNonutsl.

OOpa31bl MUHEPAJIBHBIX BOJ PA3JIMUHOTO HAa3HAYCHMUS.

Ilpaxkmuueckoe 3anamue

IIpurorosiienne pactBopa 3aJaHHONW KOHIICHTPALMH.

Ilpogpunvnvie u npogpeccuonanvno 3Hauumovie 371eMeHmMbL COOEPIHCAHUAL.
PactBOpenue kak (pU3MKO-XUMHUYECKUU mpoliecc. TertoBbie d(PpPeKTsl npHu
pactBopeHuu. Kpucramnoruaparel. PemieHue 3azad Ha MacCOBYIO JOJIKO
pacTtBOpeHHOro BeulectBa. IIpumMeHneHue BOABI B TEXHUYECKUX 1LIEJIAX.
KecTkocTh BOJZIBI U CIIOCOOBI €€ ycTpaHeHUs1. MUHepabHbIE BO/IbI.

15 Knaccuguxayus neopeanuueckux coeOunenuti u ux c60oucmea

Kuciaorsl nu ux cpoiicrBa. KucioTsl kKak 3JIGKTPOJMUTHI, UX KJIacCUPUKAIUS
O pa3jIMYHBIM MOpU3HAKaM. XHWMHYECKHE CBOMCTBA KHCJIOT B CBET€ TEOPUU
AIEKTPOIUTHIECKON JTUCCOIMAaINU. OcobeHHOCTH B3aUMOJIEHICTBUS
KOHILIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT ¢ MetauiaMd. OCHOBHBIE
CIIOCOOBI TOJIYYECHHUSI KHUCIIOTHI.

OcHoBanus M uX cBoiicTBa. OCHOBaHUS KakK DJICKTPOJIMTHI, UX KiIacCUpUKAIINS
no pasz-rpu3HakaM. XHUMHYECKHE CBOMCTBAa OCHOBaHMM B CBETE€ TEOpUU
AJIIEKTPOJIMTUYECKON Jucconuanuu. Pasjo)keHue HepacTBOPUMBIX B  BOJE
ocHoBaHUM. OCHOBHBIE CIOCOOBI TTIOJTYYE€HHUsI OCHOBaHUH.

Coam m ux cBoiicrBa. Conu Kak 3JeKTpoJuThl. Coin CpeaHue, KUCIbIE U
OCHOBHBIE. XHWMHYECKHE CBOMCTBA COJIE B CBETE TEOPHUU DIECKTPOIUTHUYECCKOU
nuccoruaiii. CriocoObl MOJTYyYEeHHUsST COJICH.

I'mpponus conen.

Oxcuabl M ux cBoiicTBa. CoseoOpasyrole U HecoaeoOpas3yroliue OKCUIbI.
OcHOBHBbIE, aM(OTEPHBIE U KHUCJIIOTHBIE OKCHJIbl. 3aBUCUMOCTh XapakTepa OKCcHAa
OT CTENEHH OKHUCICHHUsS OOpa3yIollero ero merauia. XUMHUYEeCKHEe CBOWCTBa
okcuzoB. [lomyyeHnue okcuaoB.

Hemoncmpayuu

BzanmoelicTBre a30THOM M KOHIEHTPUPOBAHHOW CEPHOU KHUCIIOT C

metaiamu. ['openune ¢ocdopa 1 pacTBOpeHUE MPOAYKTa TOPSHUSI B BOJIC.

[Monyuyenue u cBoiicTBa aM(POTEPHOro THAPOKCHUIA.

HeoOpaTtumbiii rugponn3 kapOuja KaabIIUs.

OOpaTuMbIi TUAPOJIN3 COJICH PA3JIMIHOTO THIIA.

JlabopamopHovie onvimul

HcnpiTanue pacTBOPOB KUCIOT WHAUKATOPAMHU.

BzanmonelicTBue METamyioB ¢ KUCIOTaMU.

B3auMopaelicTBuEe KHUCIOT C OKCHJIaMH METAJJIOB.
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BranmMmoneiictBue KHUCJIOT C OCHOBAHUSIMH.

B3zanmonenicTBUE KHUCIOT C COJISAMH.

HcnibiTanue pacTBOPOB 1IEJIOUEH

UHAUKaTopaMu. B3aumoaelicTtBue mesnodeu ¢

coisisiMU. Pa3noxxeHue HepacTBOPUMBIX

ocHOoBaHUu. B3aumonerictBue cojie ¢

MeTautamu. B3zaumoaencTBue coseu apyr ¢

apyroM. I'naponus cosieid pa3jingyHOro THUIIA.

Ilpoghunvnvie u npogheccuonanvHo 3HauuMble IIEMEHMBL COOCPHCAHUAL.
IIpaBuiia pazbaBieHUsI CEpHOM KHUCIOTHI. VCIIOIb30BaHUE CEPHOM KHUCIOTHI B
OpoMbIINUIEHHOCTHU. Ejnkue 1miesnoum, X HMCIOJIb30BAHHE B ITPOMBIIIIJICHHOCTH.
l'amenass m HeramieHass U3BECTb, UX IIPUMEHEHHE B cTpouTelibCcTBe. I'mnc u
asrebacTp, TUTICOBAaHUE.

Ilonsarue o pH pactBopa. KucnorHas, menouyHas, HEUTpajlbHas cpesa

pacTBOpOB.

1.6 Xumuueckue peaxyuu

Kiuaccupurkanus XMMHYECKHX pPeaKkuuu. Peaknun COCAUHCHUS,
paziioxxeHus, 3amenieHusi, oobmena. Karamutmueckue peaknuu. OOpaTUMbBIE U
HeoOpaTuMBbIe peaKiuu. I"'omorennsie )51 reTepOreHHbIC peaknuu.

DK30TepMHUYECKHE W  JDHAOTEPMHUYECKHE  peakuuu. TeruoBor  sddexr
XUMHUYECKUX peakuuil. TepMoXuMudyeckue ypaBHEHUSI.

OKHCIUTEJBbHO-BOCCTAHOBUTEJIbHbIe peakuuMu. CrTeneHb OKHCIECHUS.
OkuciauTenb MW BOCCTaHOBJIeHHE. BoccraHoButenb U  OkucieHue. Meron
SIEKTPOHHOTO  OajlaHca JJIsI  COCTaBJIGHUSI  ypPaBHEHUM  OKHUCIHUTEIBbHO-
BOCCTAaHOBUTEJIBbHBIX pPEaKLHH.

CxopocTh XUMH4YeCKUX peakuuii. [IoHsiTHE O CKOPOCTH XMMHYECKUX peaKIIUH.
3aBUCUMOCTh CKOPOCTU XUMHUYECKUX PEaKIHI OT Pa3IUuYHbIX (PaKTOPOB: MIPHUPOIBI
pearupyrrommx BEUIECTB, MWX KOHIEHTpAlMH, TEMIEepaTypbl, IIOBEPXHOCTH
COIIPUKOCHOBEHMS U HMCHOJIb30BaHUS KaTajJu3aTOpPOB.

O6paTuMocTh XMMHUYECKUX peakuuii. OOpaTuMbie U HEOOpaTUMBIE PEAKIIHH.
XUMHYECKOEe PaBHOBECHE U CHOCOOBI €ro CMEIIeHUsI.

Hemoncmpayuu

[Ipumepsl HEOOPATUMBIX peakIui, UAYIIUX ¢ 0OOpa3oBaHUEM OcCajlKa, raza Ui

BOJbI. 3aBUCUMOCTb CKOPOCTH PEAKLHUU OT MPUPObl pEarupyrolix BEIIECTB.

B3aumopeilicTBre pacTBOpPOB CEPHOM KHUCIOTHI C pacTBOpaMM THOCYJbdara

HaTpus paz-

JJUYHOM KOHILIEHTPALUH U TEMIEPATYPHI.

Monenb KUIISIIIEro CosI.

3aBHUCUMOCTh CKOPOCTH XMMHYECKOU peaKIUuu OT MPUCYTCTBHUsI KaTaau3aTopa Ha
OpUMEpPE PA3JIOKEHUST MNEPOKCHAAa BOJIOPOAA C MOMOIIBIO AUOKCHJA MapraHia M
KaTajasbl.

Mogens 3J1eKTpoau3epa.

Monenb 3JIEeKTPOJIN3HON BaHHBI JJIS TTOJIYYECHHUS AJTFOMUHMUS.

Monenb KOJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnovie onvimui

Peakuus 3amernienuss Meau >Ke€JI€30M B pacTBOPE MEIHOIO

Kymnopoca. Peakiuu, uaynie ¢ odOpasoBaHueM Ocajika, rasa

WJIN BOJBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJEUCTBUSI COJITHOM KHMCJIOTBI C METajlaMH OT
UX TPUPOBI.

3aBUCHUMOCTB CKOPOCTH B3aMMOJICMCTBUS IIMHKA C COJITHOW KHUCJIOTOM OT €€
KOHIICHTpAaIlHH.

3aBHCUMOCTh CKOPOCTH B3anuMoeicTBust okcuaa meau (11) ¢ cepHoit KUCIOTOM
OT TeMIepaTyphbl.

Ilpogpunvnvie u npogpeccuonanvno 3nauumvie 31eMeHmMbl COOEPIHCAHUAL.
IToussTne 00 »aeKTpoaHu3e. DIEKTPOJIN3 PACIUIaBOB. DJIEKTPOJIU3 PACTBOPOB.
DNEKTPOJIUTUUECKOE TMOJydYeHHuEe aoMuHusA. [IpakTtuueckoe mnpuUMEHEHUE
anekTponuia. ['anpBanorutactuka. 'ampBanocTerus. PadpuHupoBaHe IBETHBIX
METaJJIOB.
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Karamui3. I['omMoreHHble M TE€TEpPOTr€HHBIC Karajau3atopbl. [IpomMoTOpBI.
Karanutnueckue siiapl. UTHTHOUTOPHI.
IIpouzBoacTBO amMMHuaKa: ChIpbe, anmaparypa, HaydHble IPUHIUIIBL.

1.6 Memannvt u Hememannwi

MeTtaniabl. OCOOEHHOCTH CTPOEHHUsI aTOMOB H KpucTawioB. PDusmueckue
cBoiictBa MmetaiuioB. Kitaccudukanmss MeTauioB 0O Pa3iIUudHbIM IIPU3HAKaM.
XUMHUECKHE CBOWCTBA METAJIOB. OJEKTPOXMMHUYECKUMN psAn  HaNPsSHKEHUN
METaJUIOB. MeTtamuioTepMust.

OO6mue cnocoObl mnojiydeHuss MeTayuioB. lloHsATHE O MeTajuTypruu.
ITupomeraminyprusi, THUAPOMETAIUIYPrus M 3IJeKTpomeTauryprusi. CriiaBbl
YEepHBbIEC U LIBETHBIE.

Hemeranabl. OcobGeHHOCTH cCTpoeHHsi aTromMoB. Hewmeramisl — T1pocThbie
BEIIECTBA. 3aBUCUMOCTh CBOMCTB I'aJIOT€HOB OT MX MOJIOXKEHHUSI B MNEPHUOIUYECKOMN
cucreMe. OKHUCIUTEIbHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBAa HEMETAIJIOB B
3aBUCUMOCTH OT MX IIOJIOKE€HHUSI B DSy DJIEKTPOOTPULATEIBHOCTH.

Hdemoncmpayuu

Komneknusa meraminos.

B3aumogeiicTBue MeTalsIoB ¢ HEeMeTaLlaMu (OKejie3a, IIMHKAa U aJlOMUHUS C
CepoH, aJIIOMHHHUS C HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE KeJie3a B XJIOPE).

I'openne meramios.

AJIFOMUHOTEPMHUSI.

Konnexkuust HemeramioB. ['openme HemertamioB (cepsl, ¢ocdopa, yrims).
BriTecHeHrne MeHee aKTHUBHBIX TIaJIOT€HOB W3 pPAacTBOPOB MX coJieil Oolsiee
aKTUBHBIMHU I'aJIOTEHAMH.

Mojens NPOMBIIUIEHHONW YCTAaHOBKWA JJIsI HOPOU3BOJICTBA CEPHOM KHUCIOTHI.
Mopens neuu s oOkura wu3BecTHsAKa. KoJuleKiyu NpoayKLUMM CUIMKATHOM
OpoMBbIIUIEHHOCTH (cTekia, ¢apdopa, ¢dasiHca, 1leMeHTa pa3IuYHbIX MapoOK U
ap.).

JabopamopHsie onvimul

3akajka 1 OTIIyCK CTaJIu.

O3HaKOMJIEHUE CO CTPYKTYypaMH CEPOTO U OEJIOro 4UyryHa.

PacnioznaBanue pyn xesesa.

Ipakmuueckue 3anamus

I[Honyuenue, cobupanue U pacno3HaBaHHE ra30B.

Penienune skcnepuMeHTaJIbHbBIX 3a1a4.

Ilpogpunvnvie u npogheccuonanvno 3nHauumovie 371eMEeHmMbL COOEPIHCAHUAL.
Koppo3uss meramioB: XuUMHYecKasi M 2JJIEKTPOXUMHYECKasl. 3aBHUCHUMOCTH
CKOPOCTHU KOPPO3UU OT YCIOBHH OKpykaroiie cpenpl. Kiaccudukanms
KOPPO3HUH METAJUIOB I10 pa3jIUu4dHBIM IpU3HakaMm. CriocoObl 3alIUTHI METaJIJIOB
OT KOPPO3UH.

I[Tpon3BoICTBO YyryHa M CTaJIH.

[lonyuenne HemeTasuioB (PAaKIIMOHHOW TIEPEroHKOM KHUJKOro BO3JdyXa U
AJIEKTPOJIN30M PACTBOPOB WU PaCHIIaBOB AJIEKTPOJIMTOB.

CunukaTHasi HPOMBIIIJIEHHOCTh. [IpOu3BOJACTBO CEpHON KHCIJIOTHI.

Opranuydeckasi XuMust

2.1 OcHo6Hble NOHAMUSA opeanuuewoﬁ Xumuu u meopusi CmpOeHusl
opeaHu4ecKux coeourenutl

IIpeamer opranvyeckon xumuu. IIpupoaHble, HCKYCCTBEHHBIE WU
CUHTETUYECKHE OpraHudeckue BemectBa. CpaBHEHHE OPraHMYECKHX BEIIECTB C
HEOPraHNYECKUMMU.

BaneHTHOCTE. XMMHYECKOE CTPOCHME KaK IIOPSINOK COECIUHEHUS aTOMOB B
MOJIEKYJIbI [I0 BaJIECHTHOCTH.

Teopusti cTpoeHus1 opraHnveckux coeauHenuidi A. M. byraepoBa. OCHOBHbIE
IIOJIOKEHUS TEOPUU XUMHYECKOIro crpoeHus. M3omepust u nzomepol. XUMUUYECKUE
(opmyIibl 1 MOJIENIM MOJIEKYJI B OPIraHUYECKOW XHUMMHU.
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Knaccudpukanusi opranudeckux BemecTB. Kiaccudwukamnuss BEmiecTB MO
CTPOCHHIO YIJIEPOJHOIO CKeJieTa W HAIWYUI0 (QYHKIHOHAIBHBIX TPYMHII.
I'omomorn m romonorus. Hagama nomenkmatypsr [lUPAC.

Kanaccupurkauus peakumu B OpraHu4YecKoun XMMMWH. Peakuun
npucoeuHeHuss (TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, T'HUAPOTraJIOTCHUPOBAHMUSI,
rujpaTaiumn). Peaknun OTIUEIJICHUS (merunpupoBaHuUs,
JAETUAPOTraJIOTeHUPOBaHUs, Jieruaparanuu). Peakuum 3amemieHus. Peaknum
U30MEPHU3ALUH.

emoncmpayuu

Mopenu MOJeKyJl TOMOJIOTOB U U30MEPOB OPTraHUUYECKUX COEJIMHEHUM.
KauecTBeHHOE OOHapy’keHHE yrjiepojia, BOAOpPOJia U XJopa B MOJIEKyJax
OpPraHUYECKHUX COCIUHECHUM.

Jlabopamopnusiit oneim

HM3roroBnenue MoJenen MOJIEKYJ OPraHUYECKHUX BEIIECTB.

Ilpogpunvnvie u npogheccuonaipvno 3HauumMbvle ITEMEHMBL COOEPIHCAHUAL.
ITousitue o cybOcTpare U pearcHTe. Peaknnu OKHCIICHHUSI MU BOCCTAaHOBJICHHUS
opranndeckux BemiectB. CpaBHeHHE KJacCU(PUKAIIUM COCAUMHEHUH WU
KiaccuduKauM peakuii B HEOPraHUYeCKOW 1 OPraHu4eCKOM XUMHUHU.

2.2 Yeneeo0opoowt u ux npupoorvie ucmouHuxu

AJkaHbl. AJKaHBI. TOMOJIOTMYECKHM psii, H30MepUs U HOMEHKJIaTypa
anKkaHoB. XHWMHYECKHE CBOMCTBAa ajiIkaHOB (MeTaHa, »JTaHa): TOpPEHHE,
3aMeIIeHUe, pa3jIoKeHUe, AeruipupoBaHue. [IpuMeHeHHE aJKaHOB HAa OCHOBE
CBOMCTB.

AJIKEHBI. DTUJIEH, ero NOJIy4YE€HUE (nerunpupoBaHUEM 3TaHa,
JenojauMepr3anued  nojmaThieHa).  ['omonoruueckuut  psii, U30MeEpus,
HOMEHKJATypa  aJKeHoB. XHMMHUYECKHE  CBOMCTBA  OSTWJIEHA:  T'OpEHHeE,

KaueCTBEHHbIE peaknuu (oOecuBeYrBaHMEe OpPOMHOM BOJBI U pacTBopa
IepMaHraHaTa Kajius), THIpaTalus, nojJuMepusanus. [IpuMeHeHHe O>STHIICHA
Ha OCHOBE CBOICTB.

JAuenbl m kayuyku. [loHstTue o jaueHax Kak YyIJIEBOJAOpOJax C JABYyMs
JBOMHBIMU CBs3IMH. CONpsi)KEHHbIE JUEHBbl. XHMMHUYECKHE CBONMCTBa OyTaaueHa-
1,3 u wusompena: oOeclHBeYHMBaAaHHE OpPOMHOW BOJBI W TOJUMEPHU3AIUSI B
Kayuyyku. HatypanbHbli 1 CHUHTETHYECKHE Kayuyku. Pesuna.

AJKHMHBI. AnuetnieH. XHUMHYECKHME CBOMCTBA  aleTWUIJICHA. TOPEHME,
oOecuBeunBaHHue OpOMHOM  BOABI, MPUCOECAUHEHUM  XJOPOBOJOpPOAa H
ruaparanysa. llpuMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
U30MEPHUsI C aJKaJUECHAMMU.

Apenbl. benzon. XwumMuueckue cBoicTBa O€H30J1a: TOpPEHHUE, peaKIUuu
3aMenleHus: (rajoreHupoBaHue, HUTpoBaHue). IIpumenenue GeH3071a Ha OCHOBE
CBOMUCTB.

IIpupoanbie HMCTOYHUKH yrijesoaopoaon. IlpuponHslii ras: cocras,
MpPUMEHEHHE B Ka- YECTBE TOILUIMBA.

Hedts. CoctaB u nepepadorka Hedtu. Ileperonka Heptu. HedprenpoayKkTsl.

Hemoncmpayuu

I"'openne mertaHa, 3THUIJIEHA, alleTUJICHA.

OTHolIeHHMe MeTaHa, »JTWJIeHa, alleTWJIeHa M OeH30jJla K pacTBopaM
nepMaHraHaTta Kajausi 1 poMHOM BoJeE.

[Tonyuenue osTHneHa peakuuel aAeruaparalMy ->STaHOJIA, aleTUJIeHa —
TUJAPOJIM30M KapOuaa KaJIbIUsl.

Pa3znoxxeHne kaydyka Opu HarpeBaHUH, HCIBITAHUE IPOAYKTOB Pa3JIOKECHUS
Ha HEIPEeaeIbHOCTb.

Konnexnus o6pa3znoB HedpTH U HedTenpoaykToB. Komneknus «KameHHbIH
YroJjib 1 NPpOAYKIHSI KOKCOXUMHUYECKOTO IIPOU3BOACTBA.

Jlabopamopnsie onvimui

O3HaKOMJIEHHE C KOJUIEKIIUEeN 0Opa3oB He(THU U MIPOJAYKTOB €€ IepepadOTKH.

O3HaKOMJIEHHE C KOJUIEKIIMEH KaydyKOB U 0Opa3liaMu U3JICIUN U3 PE3UHBI.

Ilpogunvnvie u npogeccuonanibno 3HauuMvle 371€MEHMbL

cooeporcanua. Ilpasuino B.B. MapkoBHukoBa. Kinaccudukanus n

Ha3HadyeHue KayuykoB. Kimaccudukanus u Ha3HaueHUue pe3uH. Bynkanuzanus

KaydyKa.

13



ITonyuyenue anetrwieHa MNUPOJIU3OM METaHAa M KapOUJHBIM CIOCOOOM.
Peaknuss  noamMmepuszanum — BUHWIXJOpHAa. llomuBUHMIXJIOpUA U €roO
npuMeHeHue. Tpumepusanus aueTuieHa B O€H30II.

I[Morsatne 00 »SKcTpaknuu. BoccraHoBiaeHne HUTPOOEH30JIa B  aHWJIWH.
I'omonornueckuit psia apenoB. Tomyos. HurtpoBanue tomyona. Tporui.

OCHOBHBbIE HAIlpaBJICHUs] MPOMBILIUIEHHON NepepaboTKH MPUPOIHOrO

ra3a. [lomyTHbIl HEedTSIHON ra3, ero nepepadoTka.

IIpoiiecchl OPOMBINUIIEHHOW TIepepaOOTKH He(PTHU: KPEKHHT, pPUGOPMUHT.
OKTaHOBOE YHUCJIO OEH3MHOB M LIETAHOBOE YMCJIO JU3EJIBHOIO TOIJIMBA.

Kokcoxumuueckoe Npou3BOACTBO U €TI0 MPOAYKIIU.

2.3 Kucnopoocooepocawue opeanuueckue coeounenus

Cnuprsl. [Tonydyenue 3TaHONIa OPOKESHUEM TITFOKO3BI U TUApATAIUCH dTHUJICHA.
I'mapokcuibHast Tpynna Kak @QyHKIHOHabHas. IloHsTHE O TIpeeIbHBIX
ONHOATOMHBIX cHUpTax. XUMHUYECKHE CBOWCTBA HATAHOJIA: B3aUMOJEUCTBHUE C
HaTpueMm, oOpa3oBaHHE MPOCTHIX H

CIIOKHBIX 3(HUPOB, OKHCIJIEHHE B ajbaeruj. lIpuMeHeHue sTaHOJIa HA OCHOBE
CBOMCTB. AJIKOTOJIM3M, €ro MOCJIEACTBUS Ul OpraHn3Ma 4eJIOBEKa U
penynpexIcHUE.

I'mauepun kak mpeAacTaBUTEIb MHOI'OATOMHBIX cnupToB. KauecTtBeHHast
peakiysl Ha MHOTroaToMHbIe cniupThl. IIpuMeneHue rimnepuHa.

®enos. Pusnueckrue U XUMHUYECKHE cBoMcTBa (enosia. BzaummnHoe BiusiHue
aTOMOB B MoOJIeKyJie (eHOola: B3aMMOJICHCTBUE C THJIPOKCHUIAOM HATPpUS H
a30THOM KucjioTou. IIlpuMeHeHne peHosla Ha OCHOBE CBOMCTB.

Aapaeruabl. Ilonstue 00 anpaerupax. AnpjaerujHas TIpynna  Kak
¢dyskumonanpuass.  dopmanpaerug M €ro  CBOWCTBA: OKUCJICHHUE B
COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAaHOBJICHHUE B COOTBETCTBYIOLIUN CIIMPT.
ITonydyeHune anpaeruioB OKHCIEHUEM COOTBETCTBYIOIIUX cOUpPTOB. IIpumeHneHue
(opmanpaernga Ha OCHOBE €ro CBOMCTB.

Kap6onoBbie kucaothl. [lonstue o xkapOoHOBBIX KHciaoTax. KapOokcuibHas
rpynmna  Kak (pyHKLIIMOHAaIBHASL. I'omonoruueckuii  psa MIpeEIbHBIX
OJTHOOCHOBHBIX  KapOOHOBBIX KHCIJOT. llomyyenme KapOOHOBBIX  KHCIIOT
OKHCJICHUEM albJCTUJIOB. XMMHUYECKHE CBOMCTBAa YKCYCHOM KHCIIOTBI: OOLIue
CBOMCTBAa ¢ MUHEPAJIbHBIMU KHUCIOTAaMU U peakuus 3Trepudukanuu. [Ipumenenue
YKCYCHOU KHCJIOTBI Ha OCHOBE CBOMCTB. BbICIINE JKHUPHBIE KHUCJIOTBI HA IIpUMEpPE
NaJIbMUTUHOBOW U CTEApUHOBOM.

Ciaoxnble 3¢pupbl M xkupbl. IlomydeHune CclOXHBIX 3(UPOB peaknueit
sreprudukamu. CioxkHble 3pUpbl B IpUPOJE, UX 3HAUYeHUE. lIpruMeHeHne CI0KHBIX
3(UPOB HA OCHOBE CBOWCTB.

Kupsl kak cnoxxnaele 3¢pupbl. Knaccudukamus »kupoB. XMMHUYECKHE CBOMCTBa
JKUPOB. THAPOJIN3 M TUJAPUPOBAHHUE KUIAKUX XUPOB. IIprumeHeHue >kupoB Ha
OCHOBE CBOUCTB. MblLia.

YraeBoabl. YriaeBoabl, UX KilaccuUKalUsA: MOHOcaxapuabl (TJIIOKO3a,
¢pykTO3a), nucaxapuarpl (caxaposa) v mojimcaxapuabl (KpaxmMall v 1eJUTI0J1032a).

I'moko3a — BemEecTBO C JBOMCTBEHHOU (yHKIHEH — ajlbIerugocIupT.
XHUMHUYECKHE CBOWCTBAa TJIIOKO3BI. OKHCJIIEHHWE B IJIFOKOHOBYIO KHCJIOTY,
BOCCTAHOBJIEHHE B COpPOUT, cIUpTOBOE OpoxeHHe. [IpuMeHeHue TIIIIOKO3bl Ha
OCHOBE CBONCTB.

3HayeHHWe YIVIEBOJAOB B JKHMBOM MNpHUpPOJE U KU3HU d4esoBeka. Ilonsarue o
peakuusix  MNOJMKOHJEHCAllMM M THJPOJIM3a Ha IPUMEPE B3auMOIIpEBpAlLCHUI:
[JIFOKO3a <= IOJINCAaXapHum.

Hemoncmpayuu

OkucisieHue cnoupra B ajJbJAETHU/I.

KauecTBeHHbIE peaklIui HA MHOTOQTOMHBIE€ COUPTHI.

PacTBOpuMoOcCTh (heHOJIa B BOJIe MPU OOBIYHOM TeMIlepaType U

HarpeBaHuu. KauecTBeHHbIE peakMu Ha (PEHOI.

Peaknust cepeOpsiHOTO 3epKajia ajabJAETHUI0OB U TIIIOKO3bI.

OkucneHue ajbJerua0B U TJIFOKO3bl B KUCJIOTY C MOMOIIBIO THAPOKCHIA MEIU
(I1). KauecTBeHHas peakiuss Ha Kpaxmall. Kosuiekius 3¢GHUPHBIX Macel.

Jlabopamopnovie onvimul
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PactBOpeHue riuiiepruHa B BOJie U B3auMojeiicTBue ¢ ruapokcuaom meau (11).
CBolicTBa YKCYCHOM KHCJIOTHI, OOIIHE CO CBOMCTBAMU MUHEPAITBHBIX KHUCIIOT.
Jloka3zaTesbCTBO HENPENEIbHOIO XapakTepa >KUJIKOTO KUpa.

B3aumopaelicTBuE IIIOKO3bI U caxapo3bl ¢ TUAPOKCHUIOM

meau (I1). KauecTBeHHass peakiysi Ha Kpaxmal.

Ilpogpunvnvie u npoghpeccuonanvHo 3HaAUUMBLIE ITIEMEHIBL COOEPIHCAHUAL.
MeTuinoBbIii COUPT M €r0 MCIOJIb30BAHUE B KadeCTBE XUMHUYECKOI'O CBIPbhS.
TokcUYHOCTH, METaHOJIAa U MpaBUjIa TEXHUKH OE30ITIaCHOCTH IPpU padoTe C HUM.
DOTUJICHTJIUKOJb U €ro IMMpUMEHEHHE. TOKCHUYHOCTh 3TUJICHIJIMKOJISI U IpaBuiia
TEXHUKH 0€30MaCHOCTH IPHU padOTEe C HUM.

I[Monydenune ¢eHosa U3 MPOIYKTOB KOKCOXUMHUYECKOTO TPOU3BOACTBA U U3

oenzouna. [lonukonaeHcanust popmanpaeruga ¢ GEeHOJIOM B

(penomopopmanbaeTHIHYIO CMOITY.

Aueranpaeruia. [lousitue o keroHax Ha npumepe aneroHa. [Ipumenenue anerona
B T€XHUKE U NPOMBIIIJICHHOCTH.

Muoroob6pa3ue KapOOHOBBIX KHUCIOT (IIaBEJIEBO KUCIIOTHI KaK JIBYXOCHOBHOM,
aKpWJIOBOM  KHCJIOTBI  KaK  HENpeAeJabHOU, OCH30MHOW  KHCJIOTBI  Kak
apoOMaTHYECKOM ).

[TnerkooOpa3yroniue macia. 3aMeHa KUPOB B TEXHHUKE HEITHUIIEBBIM CHIPHEM.
CuHTEeTHYECKHUE MOIOIINE CPEACTBa.

MonoyHokuciaoe  OpokeHue  TIIIOKO3bl.  KucliomMonodHbIE  TIPOIYKTHI.
CunocoBanue KopMoB. HurpoBanue 1esuirosno3bl. [TupokcunuH.

24 Azomcoodeporcawyue opeanuueckue coeounenus. Ilonumepni

AMunsbl. [Tousatue 06 amunax. Anudarudyeckue aMUHbI, UX KJlacCU(PUKALINS
U HOMEHKJIaTypa. AHWIHNH KaK opraHudyeckoe ocHoBaHue. I[lonyuenue anHniauna
n3 HUTpOoOeH3ona. [IpumMeHeHne aHNJIMHA HA OCHOBE CBOMCTB.

AMMHOKHUCJIOTBI. AMHHOKHCIIOTBI Kak aMdoTepHble AUPYHKIIHOHAIIBHBIC
OpTraHUYECKHE COCJIMHEHUSI. XUMHUYECKUE CBOMCTBaA aAMUHOKHCIIOT:
B3aMMOJICMCTBHUE C IIIEJI0YaMH, KHCJIOTaMU ¢ JApyr ¢ JApyrom (peaknus
nogukoHaeHcanuu). Ilentuanas cBsa3p u noaunenTtunbl. [Ipumenenue
AMHUHOKMCIJIOT Ha OCHOBE CBOMCTB.

Beaxku. IlepBuunHasi, BTopu4Hasi, TpeTUYHAsI CTPYKTYpbl OE€IKOB. XHUMHUYECKHE
CBOMCTBa OEJIKOB: TOpCHHE, AcHATypamnus, THUAPOJIHU3, IIBETHBIC pPEaKIHUU.
buonoruueckue (GyHKIIMH OCJIKOB.

IMonumepsnl. benku u nonucaxapuibl Kak OHOTIOJIUMEPHI.

Ilnacrmaccesl. lloiydyeHne  NOJIMMEPOB  peakUMEd  NOJIMMEpHU3alluu U
MOJIMKOHJICHCAIIMU. TepMOIUIaCTUYHBIE W TEPMOPEAKTUBHBIC  ILJIACTMACCHI.
IIpencraBurenu riacTmacec.

Bosokna, wux kjaaccupuxkanusa. Iloamyuyenume  BonokoH. OtaenbHbIE
MPEACTAaBUTEIN XUMUYECKHUX BOJIOKOH.

Hemoncmpayuu

BzanmoelicTBue aMMHaKka U aHWJIMHA C COJISTHOW KHCIIOTOM.

Peaknus aaunmHa ¢ OpoOMHOI BOJOMH.

Joka3zaTrenbcTBO HanU4Us GPYHKIITUOHAJIBHBIX TPy B pacTBOpax

aMHUHOKHCIOT. PacTBOpeHHE U ocak/ieHUe OEJIKOB.

LIiBeTHBIC peakIuu OEIKOB.

I'openune ntuubero nepa M LIEPCTIHOW HUTH.

Jlabopamopnovie onvimul

PacTBOpenue 6eakoB B BOJIE.

OOHapy>keHHue OeJKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jlenaryparust pactBopa 0ejika KypHuHOTO siilla CIUPTOM, paCTBOPaMH COJICH
TSDKEJIBIX METa/JIOB U IIPU HarpeBaHUH.

Ilpakmuueckue 3anuamus

Pemenune skcniepuMeHTaNbHBIX 33124 HAa UASHTU(DUKAITUIO OPTAaHUIESCKUX

coeMHeHn. Pacrio3HaBaHue 1jacTMacc U BOJIOKOH.

Ilpogpunvnvie u npogpeccuonanvHo 3HauuUMbIe INEMEHMBL COOEPIHICAHUA.
AMUHOKanmpoHOBasi KucjioTa. KampoH Kak TIpeacTaBUTEIb ITOJIMAMHIHBIX
BOJIOKOH. Hcnionb3oBanue TUApOJIN3a OeJIKOB B NPOMBIIIJICHHOCTH.
[MomuBuHuxI0pUa, nonurerpadropatuiieH (Tedaon). DeHonodopmabIeruaHbIe
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ImjracTMaccChl. I_ICJ'IJ'IYJ'IOI/II[. HpOMBIH_IJ'IeHHOG IIpOU3BOACTBO XUMHNYCCKHUX
BOJIOKOH.

3.TEMATUYECKOE IIJTAHPOBAHUE
¢ y4eToM npouias yaeOHOM TUCITUTUTHHBL

[Ipu peanuzanuu coaepkaHusi o01IeoOpa30BaTEIbHON YyUYeOHONW JUCIIUILIIUHBI
«Xumwus» B nipeaenax ocBoeHust OITOIT CITO na 6a3ze OCHOBHOTO OOMIETO
00Opa3oBaHUs C ITOJIyYECHHUEM CcpeaHero oomiero obpaszoanus (IIIICC3).
MaKcuMalibHasi ydeOHasi Harpy3Ka oOy4aroluxcsi COCTaBJISIET:

o crneruaibHOCTAIM CITO TexHu4ueckoro nmpoduist npodecCHOHAITBHOTO
oOpa3oBaHUsI MaKCcUMajbHas yudeOHas Harpy3ka — 117 gacoB, aytutopHas
(oOs13aTenbHast) Harpyska OOydYarolllUXCs, BKJIIO4asi JJabopaTOpHBIE OMBITHI U
NpaKkTUYCCKHUE 3aHSITHUsI, — /8 4aCOB B TOM YHCJIC MPpaKTUUYCCKUE 3aHATHSI — 13
yacoB. CamocTosiTesibHast padoTa ctyaeHTa — 39 yacos.

3.1 TemaTn4yeckui njaH

Bux yuyeOHoi padoThI KoJyimuecTBO 4acoB

Ayautopnble 3ausaTtus. Coaepxkanue | CrnenmaabHoctu CIIO

BBenenue 2
1. O6mias v HeoOpraHu4veckKasi XUMHA 32
1.1. OCHOBHBIE ITOHSTHS U 3aKOHbI 6
1.2. TTepuoaudecKkuii 3aKOH U 2

Ilepnonnueckas cucrema
XUMUYECKUX ayieMmeHToB /1. M.
MenaeneeBa u CTpPOEHUE aTOMa

1.3. CtpoeHue BeliecTBa 6
1.4. Bona. PacTBOpBHI. 2
DIeKTpOoIUTHYECKas

OMCCOITHATINS

1.5. Knnaccudukanus HEOpraHn4eCKux 6

COEJIMHEHUU U UX CBOMCTBA

1.6. Xumuueckue peakiuu 4
1.7. MeTannel 1 HEMETAIIIBI 6
2. Opranuyeckasi XuMms 44
2.1. OCHOBHBIE TOHATHUS 4

OPraHUYECKOMN XUMHUU U TEOPUS
CTpOeHI/ISI OpFaHI/I‘—IeCKI/IX
COE€IMHEHUUN

2.2. YTrneBoaopoabl U UX MPUPOTHBIC 12
UCTOYHUKH
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2.3. Kucnopoaconaepskaiue
OpraHUYEeCKHUE COCTUHCHHUS

20

2.4. AzoTcoaepiKaliue OpraHudecKue 8
coenuHeHus. Ilonumepsl
Hroro 78

IIpomesrcymounasn ammecmauyusi é popme
ougphepenyuposannozo zauema
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4. TIEPEYEHDB [TIPAKTUYECKUX 1 JIABOPATOPHbBIX PABOT

BU]I HanmeHnoBaHue pa3ienoB U 3aHATHI
Tema 1.4. Boga. PacTBopbl. DIEeKTpOIMTHYECKAs JUCCOLIUALINS
1131 IIpuroroBiieHue pacTBOpa 3aJaHHOW KOHIICHTpAlUU
Tema 1.7. MeTaninbl U HEMETAIUIbI
I3 2 3aBUCHUMOCTh CKOPOCTH B3aUMOJICHCTBHUS COISTHOM KUCIOTHI C METAJNIaMU OT UX
IPUPOJIBL.
I3 3 Ilonyuenue, cobupanue u
pacrno3HaBaHUE ra3oB.
13 4 Penienune sxkcnepuMeHTalIbHBIX 3a1a4.
Tema 2.3 Kucnopoacoaepikaiiue opraHudecKue COeIMHECHUS
135 PacTBOpUMOCTH pa3nuyHbIX KapOOHOBBIX KUCIIOT B Boje. B3aumoeiicTue
YKCYCHOM KUCIJIOTBI C METAJUIAMH.
13 6 Penrenue skcriepuMeHTaIbHBIX 3a7a4 Ha UJICHTU(DUKAITATO
OpPraHUYECKHX COCTUHCHUIMA.
JIP 7(1u) PacrnioznaBaHue njiactMacc U BOJIOKOH.
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5. TIPUMEPHBIE TEMbI PEQEPATOB (JJOKJIAZIOB)
N MTHANBUIAY AJIBHBIX ITPOEKTOB

. buorexHonorus u reHHas nH>xeHepusi — TexHosioruu XXI Beka.

. HanorexHosiorust kak MpUOPUTETHOE HAIIpaBJIEHHUE Pa3BUTHUS HAyKU U
npousBojicTBa B Poccuiickoit denepanumu.

. CoBpeMeHHBIE METOAblI 00e33apakKUBAaHUSI BOJIBI.

. AJI0TpONHUSI METAIIJIOB.

. Kusus u aesrenbHoCTh 1. 1. Menaencena.

. «Ilepuoanyueckomy 3aKOHYy OyayIlee HE TPO3UT PA3PYILICHUEM. . .>»

. Cunre3 114-ro snemeHTa — TPUYMP POCCHUICKUX (PUZUKOB-SACPIINKOB.
. HN3oTombl Bomopoaa.

. Hcnonb3oBaHue palOaAKTUBHBIX H30TOIMOB B TEXHUYECKHUX 11EJISIX.

. PenTrenoBckoe u3jlydeHHUE U €TI0 MCIOJIb30BAHUE B TEXHUKE U MEIMUIIUHE.
. [Inazma — yeTBepTOE COCTOSIHUE BEIIECTBA.

. AMopdHbBIEe BelllecTBa B NPUPOJIE, TEXHUKE, OBITY.

. OxpaHa OKpy>Karolied cpeapl OT XUMHUYECKOIo 3arpsi3HEHUs.
KonuuecTBeHHBIE XapaKTEPUCTUKU 3arps3HEHUSI OKpY Karollel Cpelbl.

. I[Mpumenenue TBepAOro U razoodpasHoro okcuaa yriepoaa (1V).

. 3amra 030HOBOI'O AKpaHa OT XMMMHUYECKOIO 3arpsi3HEHUSI.

. I'pyOoaucnepcHbie CUCTEMBI, UX KJIaCCU(HUKAIINS U HCIIOJIb30BAHHUE B
npodeCCHOHATBHON JEeATEIbHOCTH.

. Kocmernueckne renm.

. I[IpumMeHeHne CycrnieH3ud U 3MYJIbCUU B CTPOUTEIIHLCTBE.

. MuHepanbl U TOpHBIE TTOPOJIbI KaK OCHOBA JIUTOCHEPHI.

. PacTBOpHI BOKpYyr Hac. Tunsl pacTBOpPOB.

. Bona kak peareHT u cpena sl XMMHYECKOTO IIpoliecca.

. Kuznsp u nesrenpbHocTh C. AppeHuyca.

. Bxkiajg oTredecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHUH AJIICKTPOIITUTHUCCKOMN
JAUCCOIHAIIUHN.

. YcTpaHeHHe KECTKOCTU BOJIbl HA IIPOMBIIIJIEHHBIX MPEAIPUATUSIIX.

. CepHas Kuciaora — «xJieO XMMHUYECKOW HPOMBIIIJIEHHOCTH.

. Hcnonp3oBanrne MUHEPAJTbHBIX KUCIOT Ha ONPEANPUSITUSIX PAZTTUIHOTO
npodus.

. OKcuabl U CONMU KaK CTPOUTEIJIbHbIE MaTepHallbl.

. HcTopwus rurnca.

. IloBapeHnHast COJIb KAK XMMHUYECKOE ChIPhE.

. MHoroaukuii kapOoHaT KajJablLUsA: B NPHUPOJE, B IIPOMBIIIJIEHHOCTH, B OBITY.
. Peakiiuu ropeHust Ha NIPOU3BOJACTBE U B OBITY.

. BupryaneHoe MOAenHUpoOBaHUE XUMHUYECKHUX IPOLECCOB.

. DJIEKTPOJIN3 PACTBOPOB AIEKTPOJIUTOB.

. DJIEKTPOIN3 PACIUIABOB AJIEKTPOJIMTOB.

. IIpakTHueckoe MpUMEHEHUE DJIIEKTPOJIN3a: pap MHUPOBAHUE,

rajJgbBaHOIIJIaCTHKA, I'aJIbBAHOCTCT .

. HcTopus nonydeHus U NpOU3BOJICTBA AJITFOMUHUS.

. DNIEKTPOJIUTHYECKOE MOJIydYeHUE U paUHUPOBAHUE MEJIU.

. JKuseb u gesarenpbHOCTS . JIPBH.

. Ponp MeTtayuioB B MCTOpHUM 4denoBedYeCcKOW uuBmianizannu. Mcropus
OTE€YECTBEHHOU YepHOU MeTauryprud. COBpeEMEHHOE METAIyprudecKkoe
IIPOU3BOJICTBO.

. Hctopust oTedecTBEHHON IBETHOM METAJUTypruu. PoJib METa/uIOB U CIUIaBOB B
HAay4YHO- TEXHUYECKOM IIporpecce.

. Koppo3ust meTanioB U cnocoObl 3alIUTHI OT KOPPO3UU.

. HNuepTHBle Miu O1aropoJiHbIE Ta3bl.

. Posxmarormme conmm — rajoreHbl.

. HcTopus mBeaCKON CITUYKH.

. HcTopuss BOSHUKHOBEHHS U pPa3BUTHS OPTaHUYECKOU XUMUH.

. Kusnb u nesrenpHOCTE A. M. ByTiiepoBa.

. BuranusMm u ero kpax.
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Posnb oTeuecTBEHHBIX YUYEHBIX B CTAHOBJICHHM U Pa3BUTUU MUPOBOU
OPraHUYECKOU XUMUHU.

CoBpeMEHHBIE NPEACTABICHUSI O TEOPUU XUMHUUYECKOTO CTPOCHHUS.

DKOJIOTUYECKHUE ACIIEKThl UCIIOJIb30BAHUS YIJIEBOJOPOJHOTO CHIPHA.

DKOHOMHYECKHE ACIIEKThI MEXIAYHAPOJHOIO COTPYAHHUYECTBA MO
HWCIOJIb30BAHUIO YIII€BOJOPOAHOTO ChIPHSI.

HcTopust OTKPBITHS U pa3paOOTKH Ta30BbIX U HEPTSIHBIX MECTOPOKJICHU B
Poccuiickon denepanuu.

XuMHUs yriaeBoJJOPOJIHOTO ChIPbs U MOsl Oyaymias npodeccus.

YrneBogopoaHOe TOIUIMBO, €ro BUJbl U Ha3HA4YE€HUE.

CUHTETHYECKHE KaydyKH: HICTOPHSI, MHOTOOOpa3ue U MepCreKTUBHIL.

Pesunorexnuuyeckoe MpoOu3BOJACTBO U €r0 POJIb B HAYYHO-TEXHHUUYECKOM
nporpecce.

CBapoyHO€ MPOU3BOJACTBO U POJIb XUMHH YTJIEBOJOPOJIOB B HEM.

Hedth u ee TpaHcnmopTHpOBKa Kak OCHOBA B3aMMOBBIT'OJIHOTO
MEXK/IyHApPOJHOTO COTPY/IHUYECTBA.
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6 XAPAKTEPUCTUKA OCHOBHbLIX BUJIOB YUEFHOU NEATEJIBHOCTH
CTYAEHTOB

XapakTepucTHKAa OCHOBHBIX BU/10B
J1eITeJIbHOCTH CTYJ€HTOB (Ha
YPOBHE Y4€OHBIX 1eCTBUI)

Conepxanue
o0yueHus

Baxueiimue YMeHue 1aBaTh ONpeJieI€eHUEe U ONepupoBaTh
XUMHYECKHe CJIEAYIOUIMMH XUMHUYECKUMU TTOHSITUSIMU: BEIIECTBO,
NOHATHUSA XUMHUYECKHUU DJIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIBHBIC aTOMHAsI U MOJIEKYJIsIpHasi MacChl,
UOH, aJUTOTPONHUSI, U30TOMNbI, XUMHUYECKasl CBS3b,
AIIEKTPOOTPULIATEIILHOCTD, BAJICHTHOCTh, CTEECHb
OKMCJICHUS, MOJIb, MOJISIpDHAsI Macca, MOJISIPHBI
00BEM Ta3000pa3HBIX BENIECTB, BEILIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI,
pacTBOPBHI, IJIIEKTPOIUT U HEDJICK-

TPOJIUT, YJICKTPOJINTHUYECKAS ACCOLUaIs,
OKHCJINTEIb U BOCCTAHOBUTEJIb, OKUCIICHUE U
BOCCTAaHOBJICHHE, TEIIJIOBOM 3P EeKT peakuu,
CKOPOCTb XMMHYECKON pEeaKIuM, KaTaJIn3,
XUMHYECKOE PABHOBECHUE, YTJICPOAHBINA CKEJIET,
¢dyHknmoHnanbpHas rpyrimna, U30Mepusi, TOMOJIOTHS

OcHOBHBIE 32KOHBI DopMyTHUPOBAHHE 3aKOHOB COXPAHECHUS MaCChI
XUMHUH BEIIIECTB U IIOCTOSIHCTBA COCTaBa BEIIIECTB.

YcraHoBKa MPUYIHUHHO-CIICICTBEHHOMN CBS3H MEXKTY
CoJIep’)KaHUEM ITHX 3aKOHOB M HAITMCAHUEM
XUMHYECKUX (HOPMYJ U YpaBHEHUH. Y CTaHOBKaA
ABOJTIOIUOHHON CYIITHOCTH MEH/ICJICCBCKOM U
COBPEMEHHOU (POPMYITUPOBOK ITEPUOIUICCKOTO 3aKOHA
J1. 1. MenpaeneeBa. O0bsicHeHHE (DU3UYECKOTO CMBICIIA
CHUMBOJIUKH TIEPHOINYECKOM TaOIUIIBI XUMUYIECKUX
anemeHTOB J[. 1. MennaeneeBa (HOMEpPOB 2JIEMEHTA,
MEpHOIa, TPYMITbI) U YCTAHOBKA IIPHUYHHHO-
CJICJICTBEHHOM CBSI3U MEXK/Iy CTPOCHHUEM aroMa U
3aKOHOMEPHOCTSIMH U3MEHEHUSI CBOMCTB DJIEMEHTOB U
00pa30BaHHBIX UMH BEIIIECTB B IIEPHOIAX

M TpyIIIax.

XapakTepUCTHUKA DJIEMEHTOB MaJIbIX U OOJIBIITHUX
NEepHUOA0B IO UX NOJ0XKEeHUIO B [lepnoanyueckoi
cucteme [I. 1. MenneneeBa
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OcHOBHBIE TEOPUH YcraHOBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
XUMHUH BEILIECTB OT CTPOEHMSI aTOMOB OOpa3yIOMINX UX
XUMHWYECKHX JIEMEHTOB. XapaKTEepUCTUKA
BAKHEUIINX TUIIOB XUMHYECKHUX CBA3ECU U
OTHOCHUTEJIBHOCTHU 3TON TUIOJIOTHH.

OOBsicHEeHHE 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHUSI KPUCTAIUIUYECKHUX PEUIETOK.
DopMyIUPOBKA OCHOBHBIX MNOJOXEHUU TEOPUH
SJEKTPOJIMTUUECKON JUCCOLUAMU U XapaKTEePUCTUKA
B CBETE PTOM TEOPHUM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHNUYECKUX COCIAUHECHUM.

DopMyIUPOBKA OCHOBHBIX NOJIOXKEHUU TEOPUU
XHUMHUYECKOTO CTPOEHUSI OPraHUYECKUX
COEJIMHEHUN U XapaKTEepPUCTHUKA B CBETE ATOU
TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX

COECIMHEHUU
Baxnenmue XapakTepHuCcTHKa COCTaBa, CTPOEHUs, CBOMCTB,
BelIeCTBA U MOJIY4YEHHUsI U NIPUMEHEHHUs] BaxKHeHux merauioB (1A
MaTepHaJbl u |l A rpynn, ajgroMuHus, XKeJjle- 3a, a B €CTECTBEHHO-

HAy4YHOM TIpOdUIIe U HEKOTOPBIX d-3JIEMEHTOB)

U UX COETUHEHU.

XapaKkTepHuCTHKA COCTaBa, CTPOECHUsI, CBOMCTB,
MOJIYYCHHSI U IPUMEHCHUSI BAXKHEUIITNX HEMETAJIIIOB
(VI A, VIIA, VIA rpym, a Takyke azora u pocdopa,
yriiepoaa ¥ KpeMHHsI, BOAOPOAA) U KX COCTUHCHUIA.
XapakTepucTHKa cOcTaBa, CTPOSHHUsI, CBONCTB,
MOJTYYEHHUS U TPUMEHEHHU I BA)KHEUIITUX KIIACCOB
YIJI€BOJIOPOJI0B (AJIKAHOB, IMKJIOAJIKAHOB, AJIKEHOB,
aJIKMHOB, ap€HOB) U UX HAaNOOJIee 3HAYNUMBbIX

B HApOJTHOXO3SIWCTBEHHOM IUIaHE MPEACTABUTEIICH.
AHanornyHasi XapaKTepUCTHKA BaKHESHIITNX
npeAcTaBUTENIed APYyTrUuX KIaCCOB OPraHUYECKUX
COCJIMHEHUN: MEeTaHoJIa U 3TAaHOoJI1a, CIOXKHBIX 3(PpUPOB,
JKUPOB, MBI, aJibJIeTuA0B (hopMaIbaeTua0B U
aleTajgbAernaa), KETOHOB (aleToHa), KapOOHOBBIX
KUCJIOT (YKCYCHOM KHCJIOTHI, JUJIs €CTECTBEHHO-
Hay4YHOT'O NpOo(uUIs MpeacTaBUTENIEH NPYTrUX KJIacCoB
KHCJIOT), MOHOCAaxapua0B (TJIFOKO3bI), JTUCAXapHUJIOB
(caxapo3bl), MoaucaxapuaoB (Kpaxmaia u
LIEJUTIOJIO3B]), aHWJIMHA, aMUHOKHCIIOT, O€JIKOB,
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH, KayYyKOB,
miacTmacc
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XuMHu4YecKHum
I3BIK U
CHMBOJINKA

Hcnionb3oBanue B yueOHOM U npodeccroHaIbHON
JIESITETbHOCTU XUMHUYECKUX TEPMUHOB U CUMBOJIMKH.
HazBanue n3y4eHHBIX BENIIECTB 110 TPUBHUAIBHOU HUIIHU
MEXIyHapOJHOW  HOMEHKJIAType W  OTpaKeHUe
COCTaBa 3THUX COCAMHEHUHN C MOMOIIBI0O XHUMHUYECKUX
bopmy.

OTpaxxeHne XUMHUYECKHUX MPOIIECCOB C IIOMOIIBIO
YpPaBHEHUN XUMHYECKUX PEaKIIUH

Copepsxkanue
o0yuyeHus

XapakTepuCcTHKA OCHOBHBIX BU/10B
J1esITeJIbHOCTH CTYJAEHTOB (Ha
YPOBHE Y4eOHBIX /1eiCTBHI)

XuMHuuecKue
peakuumn

OOBsiCHEHHUE CYIIHOCTH XUMUYECKHUX MPOIIECCOB.
Kinaccudukanmus XuMUYEeCKUX peaKIIni o
pa3auYHBIM IIPU3HAKAM: UHUCILY U COCTaBY HPOJAYKTOB
U peareHTOoB, TeIUI0BOMY 3(HeKTy, HAITpaBJICHUIO,
(¢aze, HanmnuMIo KaTanU3aTOpPa, U3MEHEHUIO CTETICHEH
OKHCJICHUS DJIEMEHTOB, 00Opa3yIoOIMX BEIIECTBA.
VcTaHoOBKa MPU3HAKOB OOIIETO M PA3JIMUYHOTO B
TUIIOJIOTUM PEAKIIMI /ISl HEOPraHUYECKOU U
OpPraHUYECKOU XUMHH.

Knaccudukarnus BemniecTB U mpoleccoB ¢ TOUKHU
3pEHUSI OKHCJICHUsI-BOCCTAaHOBJICHUsI. COCTaBJI€HUE
YpPaBHEHUU pEaKIMii C HOMOIIBIO METOJA
AJIEKTPOHHOTO OajaHca.

OOBsicCHEHHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOMN
peaKMy U HOJOXKEHUSI XUMUYECKOI'O PAaBHOBECHUSI OT
pa3IM4HbIX (PaKTOPOB

XuMHu4YecKui
IKCHEePUMEHT

BpITToTHEHNE XUMHYECKOTO YKCIIEPUMEHTA B TIOJTHOM
COOTBETCTBHU C IMPAaBHIAMU OE€30ITaCHOCTH.
HaoOmonenue, ¢pukcamus U onMcaHue pe3yibTaToOB
MPOBEAECHHOIO PKCIIEPUMEHTA

Xumuueckas
uHpopManus

I[IpoBenenne caMOCTOSATEIIHPHOTO MMOUCKA XUMUYECKOU
uHpOpMaAIIMK C  HCHOOJB30BAHHUEM  PA3JIUUYHBIX
UCTOYHHUKOB (Hay4YHO-TIOMYJISIPHBIX U3JaHUM,
KOMOBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB MHTEepHETA).
Hcnonp3oBaHrMEe KOMIIBIOTEPHBIX TEXHOJIOTUN
st 00paboTKH

U Tepeaadyd XUMHUYECKOoW wuHPopMaluu U - ee
MPEACTABJICHUS B Pa3JIUUYHBIX (popmax

Pacuernsl mo
XUMHUYECKUM

dopmysiam
M YyPAaBHEHHUAM

VcTaHOBKA 3aBUCUMOCTH MEXKTy KaUeCTBEHHOU U
KOJIUYECTBEHHOUW CTOPOHAMHU XMMHUYECKHUX OOBEKTOB U
MPOIIECCOB.

Permienne pacyeTHBIX 3aJ1a9 MO XUMHUYIECKUM
¢dopmyam u ypaBHE- HUSIM
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IIpodpuiabHoe n OOBsICHEHUE XUMHUYCCKUX SIBICHUMH,

npo¢eccuoHAIbLHO OPOUCXOISIIUX B IPUPOJIC, OBITY U HA
3HAYUMOe POU3BOJICTBE.
coJep:xaHue OnpeneseHne BO3MOYKHOCTEN MIPOTEKAHUS

XUMHYECKHUX MPEBPANICHUN B Pa3IUYHBIX YCIIOBHUSIX.
CoOImroieHUE TTPaBUIT IKOJIOTHYSCKU T'PaMOTHOTO
MMOBEJICHUS B OKPY Karollei cpee.

O11eHKa BIIUSIHUSI XUMHUYECKOTO 3arpsi3HCHUS
OKpY>Karoniei cpebl Ha OPTaHU3M YEJIOBEKa U
JAPYTHE )KUBBIC OPTAaHU3MBI.

CooOnronieHue rpaBuil 6€30macHOro oOparieHus ¢
TOPIOYUMHU U TOKCUIHBIMH BEIISCTBAMMU,
nmabopaTopHbIM oOopynoBanuem. [loaroroBka
pacTBOPOB 3aJaHHOM KOHIICHTPAIIUU B OBITY U Ha
IIPOU3BOJICTBE.

Kpurndueckas orneHka JOCTOBEPHOCTH XUMHYCCKOM
nHOpMaIHH, IMTOCTYNAOMICH U3 pa3HbIX
HUCTOYHHKOB
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7. YHEBHO-METO/IMYECKOE
1 MATEPUAJIbHO-TEXHUYECKOE OBECITEUHEHUE IMTPOI'PAMMBI
YUYEBHOU JJMUCIUTIJIMHBI
«XHUMMUA»

B TI'BIIOY «BeTnyXCKHH  J€COarpoT€eXHUUYECKHUU  TEXHHUKYM»
peanmu3yroiieM o0pa3oBaTeIbHYIO MPOrpaMMy CpeHEro ooIiero oopa3oBaHUsS B
npenenax ocBoeHusi OIIOIT CIIO nHa 6a3e oCHOBHOro oOmiero ooOpa3oBaHUSI,
nMeeTcss y4deOHbI KaOWHET, B KOTOPOM HMEETCSI BO3MOXKHOCTH OOECIIeUUTh
CBOOOAHBINM nocTyn B MHTEepHET BO BpeMmsi ydyeOHOro 3aHATHUS U IIEPUON
BHEY4YEOHOMN AESITEIILHOCTH OOyYarOmIuXcsi.

I[Tomemienue KaOuHeTa YIOBJIETBOPSIET TpeOOoBaHUIM CanurtapHo-
SOUASMHUOJIOTHYEeCKUX TipaBwil u HopmatuBoB (CaulluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THUIIOBBIM OOOpyJIOBaHWE, B TOM YHCJE CIEHUATU3UPOBAHHON
y4eOHOU MeOenbIo U CpeaCTBAMH OOYyYCHUS,

JIOCTATOYHBIMU  JJIs1  BBIIIOJIHEHUSI TPEOOBaHUN K YPOBHIO IIOJATOTOBKH
00y4Yarommxcsi.

B kabOunete mmMmeeTcss MyJabTUMEIUNHOE O0OpYJI0BaHUE, MOCPEICTBOM

KOTOPOTO
YYaCTHUKH 00pa30BaTEIbHOrO MpoIecca MOTyT IIPOCMAaTPUBATh BU3YAITbHYIO
nH(pOpPMAIIHIO TTO OMOJIOTHH, CO3/1aBaTh IIPE3EHTAIINN, BUICOMATEPHAIbI, HHBIC
JTIOKYMEHTBHI.

B cocraB yueOHO-METOOMYECKOTrO U MaTEepHUaAJIbHO-TEXHUYECKOTO oOecrieueHust
nporpaMMbl y4eOHOU AUCHUIIIUHBI « XHUMUS» BXOJISIT:

MHOTO(YHKIIHOHAIILHBII KOMILICKC IIPENnoJIaBaTess;

HaTypaJibHbIE€ OOBEKTHI, MOJEIH, IIPUOOPHI U HAOOPHI Ul NOCTAHOBKU
JIEMOHCTPALMOHHOI'O U YYEHHUYECKOTO 3KCHEPUMEHTA;

reyaTHbIE U DKPAHHO-3BYKOBBIE CpPeJCTBA OOyUYEHMUS;

cpeacTBa HOBBIX MH(POPMAILIMOHHBIX TE€XHOJIOTHM;

PEaKTUBBHI;

EepEeYH OCHOBHOM U JIONOJIHUTEJIBbHON yueOHON JUTEepaTyphl;

BCIIOMOTAaTEJIbHOE 000pYy/I0BaHUE U MHCTPYKIIMU;

OoubnuoTeuHsbiit QGOoH.

B O6ubnuoreunsi GoHA BXOISAT YUEOHUKHU U yUEOHO-METOUYECKNE KOMITIEKThI
(YMK), pexomMeHIOBaHHbIC WA JOIYIIEHHbIE [JII HCIIOJb30BaHUS B
npodeccuoHanbHbBIX oOpa3oBaTesIbHBIX OpraHu3alusx, peann3yrommx
oOpa3oBaTeNbHYIO TMPOTrpaMMy CpEIHEro ooOIiero ooOpa3zoBaHHs B Mpeaenax
ocBoeHust OITOIT CITO Ha 6a3ze OCHOBHOIO 00I111ero oopa3oBaHUsl.

BbubmmoreuyHbIit doHmx JIOTIOJIHECH XUMHUYIECKOM SHITUKJIOIICINECH,
CIIpaBOYHMUKaMH, KHUTaMH JIJIs1 YT€HUS 110 XUMUU.

B mporiecce ocBoeHUST TTpOTpaMMbl Y9€OHOW JTUCUUTLINHBI « XHUMUS» CTYJICHTHI
WMEIOT BO3MO’KHOCTh JIOCTyHa K JJIEKTPOHHBIM Y4YeOHBIM MaTepuajgamM Mo
XUMHWH, UMEIOIIUMCSI B CBOOOJHOM JOCTyIle B ceTu HMHTepHeT (2IeKTPOHHBIM
KHUTaM, MpakTUKyMmaM, TectaM, marepuaiam EI'D u np.).
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INEPEYEHb PEKOMEH/IYEMbBIX YUEBHbBIX U3[JAHUI, UHTEPHET-PECYPCOB

s ctyneHnTon

lTabpuensn O. C., Ocmpoymos H. . Xumusa g npodeccut u
CTIIEMUATBHOCTEH TEXHUYECKOTro mpoduisi: YYeOHUK ISl CTyI. YYPEKICHUH
cpen. npod. obpazoBanusi. — M., 2014.

Tabpuenan O. C., Ocmpoymos H. I'., Cnaorxos C. A., Jlopogpeesa H. M.
IIpakTukym: y4deb. mocodue Il CTyJl. YUpEeKASHHUU cpel. npod. oOpa3oBaHUS.
— M., 2014.

]_—[J'IH IIperioaaBaTciiia

denepanbabiii 3akoH ot 29.11.2012 Ne 273-d3 «OO6 oOpa3oBaHHH B
Poccuiickoit denepanun». [Ipukaz MuHuctepctBa oOpa3oBaHus W Hayku Pd
or 17.05.2012 Ne 413 «OO6 yTBepxXJaeHUH (eneparbHOr0 TOCYAapCTBEHHOIO
00pa3oBaTEJIbHOI0O CTaHAApTa CpeAHEro (MOJHOr0) O0IIero oopa3oBaHUs.

ITpuka3z MunuctepcTBa obpazoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUM u3MeHeHuil B Ilpuka3z MunucrepcrBa oOpa3zoBaHusi U Hayku P® or
17.05.2012 Neo 413 “O0 ytBepxkaeHuu ¢eIepaibHOIO TOCYAapCTBEHHOTO
00pa3oBaTeIBbHOTO CTaHAapTa CpeaHero (MOJHOro) o0IIero oopa3oBaHus’ .

I[Tucemo JlemapramMeHTa rocyJ1apCTBEHHOM IIOJIUTHKUA B cdepe MHOATrOTOBKU
pabouux kagpoB u IIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHmanium 1o OpraHU3alWdM TIOJYYEHHUs] CPEeIHEro oOIIero oopa3oBaHHUs B
npeaeiiax OCBOCHHUsI 00pa30BaTEIbHBIX MIPOrpaMM CPEIHETO MPOPEeCCHOHATBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOIO oOmiero oOpa3oBaHUSI C Yy4YE€TOM TpeOOBaHHUM
(benepanbHBIX TOCYHAapCTBEHHBIX O0Opa30BATEJIBHBIX CTAHAAPTOB M MOJyYaeMOU
npodeccur MM CIEeIHAIBHOCTH CPEIHETO MPOPECCHOHATBHOTO 00pa30BaHUS.

Tabpuenan O. C., Jlvicosa I I Xumus: KHUTA s TperniogaBaTens: y4deO.-
MeToI. rmocooue. — M., 2012.

l'abpuenan O. C. u Op. Xumus g #Opodeccuilt M crenuaabHOCTEH
TEXHHUYECKOTro Mpoduiis (3IEKTPOHHOE MPUIIOKEHUE).

WHTEPHET-PECYPChI

WWW. ﬁvg._mk. ru (onmumnuana «lIlokopu BopoObeBbI TOpB»).
www. hemi. wallst. ru (O6pa3oBaTebHBIN calT s
IIKOJIBHUKOB «XuMus»). Www. alhimikov. net
(O06pazoBaTenbHBIA CAaUT JIs IIKOJILHUKOB).

www. chem. msu. su (DnekTpoHHasi OMOJIHOTEKA 110 XUMUH).

www. enauki. ru (uatepHeT-u3nanue st yuaurteieil «EctecTBeHHBIE

HayKn»). WWW. 1september. ru (metonuueckas rasera «Ilepsoe

CEHTSIOpsI»). www. hvsh. ru (kypHan «XWMHST B IIKOJIE»).

www. hij. ru (GkypHain «XUMHUS U )KU3HB»).

www. chemistry-chemists. com (a5ekTpOHHBII )XypHaT « XUMUKHA U XUMHUSD»).
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