MWHHCTEPCTBO HAYKHW 1 BBICHIETO OBPA3OBAHUS POCCUHMCKOM ®EJEPAITANA
CTAPOOCKOJIbCKU TEXHOJIOTI MYECKHUA MHCTUTYT UM. A.A. YTAPOBA
(pumman) ¢eneparpHOro TOCYIAPCTBEHHOTO aBTOHOMHOTO 00Pa30BATEIFHOTO YIPEIKICHHST
BBICIIIETO 0OPa30BaAHIIS
«HammoHansHBIH MiccIe0BaTeNbCKAN TeXHONOTnIecknilt yauBepcutet «MUCuC»»
OCKOJIbCKHM MOJUTEXHUYECKHAN KOJJIEIXK

Yr1BepxkacHa:

perieHueM Y4EHOTO coBEeTa
CTU HUTY «MHUCuC»

oT «22» nroHa 2020 r.
npoTtokoin Ne_23

PABOYAS ITPOI'PAMMA

OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUIIJIAHBI

«XUMHUA»

(B penakuuu 2020 r.)

HaumenoBanue cnenuaiabuoctu: 22.02.01 Merauryprus 4épHBIX METAIIIOB

Tox nadopa: 2017

Kpaindpukanus BbINYCKHUKA. TEXHUK

Cpoxk ocBoennsi:3 roga 10 mecsien




Pabouas mporpamMma coctaBiieHa B COOTBETCTBHH C TPEOOBAaHUSMU K pe3ysibTaTaM
OCBOEHHUSl  OCHOBHOM  OOpa3oBaTEeNbHOM  IIPOIpPaMMBbI  CPEINHEr0o  OOLIETo

oOpa3zoBaHuUs

Paspaborumku:

Korenbaukosa M.II., npenogasatens OIIK CTU HUTY «MHUCuC»
YwMmepenkona T.U., npenoaasarens OIIK CTU HUTY «MUCuC»

PexomMmengoBaHa:

[T(I)K crenmansrocTn22.02.01

poTokod Ne 09 ot «20» mast 2020 1.

—
[Ipencenarens [1(L)K /%/ I'pummna C.C.

CoryiacoBana;:

Ha 3acenanuu HMC OIIK

npoTokoJ1 Ne 05 ot «03» urons 2020 r.

[pencenarens HMC 7 — Hepuxor O.B.




Conepxanue

TTOACHUTEIBHAS BATTHCKA. .« v v vueveeeeteeeentee e eneeeeatee e enaeeeaneeeannneeennns 4
OO01mas xapakTepucTHKa 001eo0pa3oBaTeIbHON Y4eOHOM TUCITUTUIMHEL
Mecto 0061eo0pa3zoBaTeIbHONYUYeOHOM TUCIUILIMHEI B y4eOHOM ILJIaHE
PesynbTarel 0ocBoeHUS 00111€00pa30BaTEIbHONYUYSOHON TUCIUTLINHBI
Coneprkanue 001eo0pa3oBaTeIbHONYyUYeOHON TUCIIUTUIUHBI

TeMaTHYECKOE TUTAHUPOBAHME . . . .. .veeneeenneeenteenneennteenneenneeaneenneenneenns 16
TemaTnyeckuii mIaHo0meo0pa3oBaTeIbHONYYeOHON JTUCITUTIITMHBI
XapakTepucTUKa OCHOBHBIX BHJIOB YY€OHOU IEATEIHPHOCTH CTYJACHTOB
Y4eOHO-MeTOINYEeCKOE U MaTepruaIbHO-TEXHUYECKOE 0OecreyeHe
nporpaMMbl  00111e00pa30BaTeNbHONYYeOHON AUCIUTUTUHBL. . ... e eneeneee. 19
NHpopManimoHHOE 00ECTICUCHUE OOYICHMM. ...\ uuveeneeeenreenneeanneanneannnennns 21



1. IosicHUTENLHAA 3aNINCKA

[Tporpamma o001Ie00pa3oBaTeIbHON y4EOHOW AMCHUILIMHBI «XUMUS» NpeAHa3HaYCHA
s uzydenuss xumuu B OIIK CTU HUTY «MUCuCy» npu peanusanuu 00pa3oBaTeIbHON
nporpaMMbl  cpeaHero  oOmiero  oOpa3oBaHMsT B IpeleNiax  OCBOCHHS ~ OCHOBHOM
npodeccuoraibHOl obOpazoBarensHol mporpammbl CITIO (OITOIT CIIO) na 6a3e OCHOBHOTO
o011ero 00pa3oBaHusl P MOJATOTOBKE CHEIUATUCTOB cpeaHero 3BeHa (nanee - [IIICC3).

[Iporpamma pazpabdotana Ha ocHoBe TpeboBanuii ®I'OC cpennero odmero oopazoBaHms
¢ yuetoMm [IpumepHOIt OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMbI CPEAHETO 00IIero 0Opa3oBaHus,
0/100peHHOM perieHueM GeaepabHOr0 y4eOHO-METOAMYECKOT0 OO0BEAMHEHUS IO OO0IIeMy
obpa3zoBanuto (mpotoko oT 28 utonst 2016 r. Ne 2/16-3).

Copep:xaHue MporpaMMbl « XUMUS» HAMPABIEHO HA JOCTUKEHHUE CICAYIOLINX HEJeH:

. dbopMUpOBaHHE y 00YJIAIOIIMXCSI YMEHUS OIICHUBATh 3HAUMMOCTh XUMHUYECKOTO
3HAHUS JJIS1 KaXKJI0T0 YEJIOBEKa;
. dbopMupoBaHHe y OO0YYArOMIMXCS IEJIOCTHOTO MPEJCTaBICHUS O MHpPE U POJU

XUMHUU B CO3JIJaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOM KAapTHHBI MHpA; YMEHUS OOBACHSATH
00BEKTHI ¥ MPOIIECCHI OKPYKAIOIIEN JEHCTBUTENBHOCTH: IPUPOJHON, COLIMATIBLHON, KYIbTYPHOMH,
TEXHUYECKOH Cpelibl, — HMCIOIb3Ysl JUIsl 3TOr0 XUMUYECKUE 3HAHUS;

J pa3BuUTHE y O0yUaroUMXcsd YMEHUH pa3inyaTrh (pakThl U OLEHKU, CPABHUBATDH OLIE-
HOYHBIE BBIBOJIbI, BUJIETh X CBSA3b C KPUTEPUSIMU OLICHOK U CBS3b KPUTEPHUEB C ONPEIECICHHOM
CUCTEMOMW LIEHHOCTEH, POpPMYJIUpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

J npuoOpeTeHne 00y4yaroUIMMUCS OIbITa pa3HOOOPAa3HOU NEATENIbHOCTH, MTO3HAHUS
Y CaMOIIO3HAHHUSA; KJIIOUYEBBIX HABBIKOB, MMEIOLIUX YHUBEPCAJIBHOE 3HAUECHUE JUISI Pa3IMUHBIX
BUJIOB JIESATEIBHOCTH (HABBIKOB pEIEHUs NpoOJeM, MPUHATUS PELICHHUH, MMOKMCKa, aHalu3a U
00paboTku mH(OPMAIH, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHH, COTPYTHHYECTBA,
6e3011acHOro 0OpalleHus ¢ BEIIeCTBAaMH B TOBCEJHEBHOM JKU3HU).

B nporpamMMy BKIIOYEHO coOnEpKaHHE, HANpaBJIEHHOE Ha ()OPMHUPOBAHUE y CTYIACHTOB
KOMIIETEHIIH, HeoOXOoAMMBIX i KauecTBeHHoro ocBoeHusi I[IIICC3 Ha 06a3e OCHOBHOTO
0011ero 00pa3oBaHus € MOJIYYEHUEM CPEIHETO 00IIero o0pa3oBaHMs.

Pabouas mnporpamma y4eOHOM JUCHMIUIMHBI «XUMUs» pa3paboTaHa Ha OCHOBE
IMPUMEPHOM  NPOTPaMMBI oOuieo0pa3oBareIbHOM  y4eOHOM  JTUCHUIUIMHBIKXUMUSY,
pekomeHnoBaHHOW  DenepanbHbIM  TOCYHApPCTBEHHBIM  aBTOHOMHBIM  YUPEXKICHHEM
«DenepanbHbIE UHCTUTYT pa3BuTus oOpasoBanus» (PI'AY «DUPO») B kauecTBe MpUMEpPHOM
nporpammsl i peanuzanuu [IIICC3 Ha 6aze 0CHOBHOro 0011ero 00pa3oBaHUs ¢ MOJYyYEHHUEM

cpenHero obmero obpasoBanust or 21 wmrong 2015 r. (¢ yroyHeHMEM U JONOJIHEHHEM OT
25.05.2017r.)

O0mas xapakTepucTHKa 0011e00pa30BaTe/IbHON y4eOHOH TUCHUIINHBI «XHUMHS»

XuMUsl — 3TO HayKa O BELIeCTBaX, UX COCTABE U CTPOEHUH, CBOWCTBAX U MPEBPALLECHUSAX,
3HAUYEHUM XMMHMUYECKHUX BEIIECTB, MAaTEPUAJIOB M IPOLECCOB B NPAKTHUYECKOM AEATEIbHOCTH
YeJloBeKa.

Conepxanue o011e00pa3oBaTeIbHON y4eOHON IMCHUIUIMHBI «XHUMUS» HAIMpPaBICHO Ha
YCBOGHHE OOY4YalOIMMHUCS OCHOBHBIX MOHSTHHA, 3aKOHOB M TEOPUH XUMHH; OBJaJCHHE
YMEHUSMH HaONI0aTh XMMHUYECKHE SBICHHS, IPOBOJUTh XHMUYECKUH HSKCHEPUMEHT,
MIPOU3BOJIUTH PAcueThl Ha OCHOBE XMMHUYECKMX (POpMys BEHIECTB M YpaBHEHHUH XUMHUYECKHX
pEeaKuui.

B nponecce usyueHuss XuMu# y 00y4aroIuxcsi pa3BUBAIOTCS TIO3HABATEIbHBIE HHTEPECHI
U UHTEJUIEKTyaJlbHble CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIILHOM MPHOOpPETeHUsT 3HAHUHN
0 XUMHH B COOTBETCTBHM C BO3HUKAIOIIMMHU >KU3HEHHBIMU MpoOIeMaMH, BOCHHUTHIBAETCS
OepekHOe OTHOUIEHHs K MPUPOJe, NMOHMMAaHUE 30pOBOro oOpas3a KM3HHM, HEOOXOIUMOCTH
MpeyNpexIeHUs IBIEHUHN, HAHOCSIIMX BpeJl 3/I0pOBbI0 U OKpYXkaroliei cpeae. OHU 0cBauBarOT
OpUeMbl TPaMOTHOT0, O€30IacHOTO HCIOJb30BaHUS XMMHUYECKMX BEIIECTB M MaTepHajoB,
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NPUMEHSIEMBIX B OBITY, CEIbCKOM XO035HCTBE U Ha IPOU3BOJICTBE.

[Ipu cTpykTypupOoBaHUHM coaepkaHUs 00IIe00pa3oBaTEIbHOM YYCOHONW TUCIUTIITUHBI
YUUTBIBAIACH OOBEKTUBHAS PEAIbHOCTh — HEOOJBIIOH 00beM YacoB, OTIYIICHHBIX Ha U3yYCHHE
XUMUM W CTPEMIICHHE MAaKCHUMaJlbHO COOTBETCTBOBAaTh MWJIESAM pa3BUBAIOLIETO OOYYEHHUS.
[ToaTomMy TeopeTndyeckue BOIPOChl MAKCUMAJIBHO CMEILEHB] K Hadally U3y4€HHUs IUCLHUIUIMHBI, C
T€M 4YTOOBI MOCIEAYIOMINI (aKTUUYECKH MaTepHall paccMaTpUBAJICS HAa OCHOBE H3YYEHHBIX
TEOPHH.

Peanu3zanus qe1yKTUBHOTO MOJAX0/1a K U3YUYEHUIO XUMHUU CIIOCOOCTBYET Pa3BUTHIO TAKHX
JOTMYECKUX OIEpaluii MBIIIICHUSA, KaK aHajlu3 M CHHTE3, O000IIeHHEe W KOHKpPETH3allHsd,
CpPaBHEHME U aHAJIOTHUA, CUCTEMATHU3alMsl U KIIacCUpUKaLUs U JIp.

W3yuenne xumuu B Mpo(ecCHOHAIBHBIX 00pa30BATENbHBIX OPTaHU3AIMSIX MMEET CBOH
O0COOCHHOCTH B 3aBUCHUMOCTH OT npoduiis npodeccruoHaibHoro o0pazoBaHus. DTO BbIpaKaeTCs
B COACp)KaHUU OOYYEHHUS, KOJMYECTBE 4YacOB, BBIIEISAEMBIX HAa H3yYEHHE OTICIIBHBIX TEM
pOrpaMMbl, TIIyOMHE WX OCBOCHHS OOy4arouIMMHCs, 00beMe U XapakTepe J1adopaTOpHBIX U
IPAKTUYECKUX 3aHATUH, BUIaX BHEAYAUTOPHON CaMOCTOSITENIbHOM paObOThI CTYIEHTOB.

IIpu ocBoenuu cnenuansHocTedr CIIO TexHmueckoro mpodwuis crneuuduka U3y4eHUS
XUMUU OTpaKE€Ha B Kaxaou Teme pasnaena «ConepkaHue yueOHOW NUCHMILUIMHBDY B PyOpHKe
«[Ipodunbabie U TPO(HECCHOHATFHO 3HAYUMBIE AJIEMEHTHI COACPKAHHS». DTOT KOMIIOHEHT
peanmu3yercss TpW HHIWBUAYAIBHOW CaMOCTOSATENbHOW pabore oOydarommxcsi (HAIHCAaHUU
pedeparoB, MOArOTOBKE COOOIIEHUH, 3alllUTe MPOEKTOB), B IMpolecce yueOHOU AesITeNbHOCTU
[0/l PYKOBOJCTBOM IIpernojaBaTesis (BBIIOJIHEHUHM XHUMHUYECKOTO AKCIEpPUMEHTa —
7a00paTOPHBIX OMBITOB W MPAKTUYECKHX paboOT, peUIeHHH MNPaKTUKOOPHEHTUPOBAHHBIX
pacyeTHBIX 3a/1a4 u T. 1I.).

B npouecce n3yuenus XuMuu T€OPETHUECKUE CBEACHUS JOTOJIHAIOTCS JEMOHCTPALIUSIMU,
7a00paTOPHBIMU ONBITAMU M TMPAKTUYECKUMHU 3aHATHAMH. 3HAUUTEIBHOE MECTO OTBOJUTCS
XUMHYECKOMY d3KcrepuMeHTy. OH OTKpBIBa€T BO3MOXHOCTH (DOPMHUpPOBATH y OOYYarOMIMXCS
CHenHaIbHbIC PEIMETHBIC YMEHHS: pa0d0TaTh C BEIIECTBAMH, BBITIOIHATH MIPOCTHIE XUMUYECKUE
OMBITHI, YYHUTh O€30MaCHOMY M OHKOJOTHMYECKHM TIPaMOTHOMY OOpalleHHI0 C BeleCTBAMH,
MaTepuaiaMH U IpoleccaMu B ObITY U Ha POU3BOJICTBE.

Jlns opraHu3any BHEAyJTUTOPHOH CaMOCTOSTENbHONW PabOThl CTYIEHTOB MpEACTaBICH
IPUMEpPHBIN NepeueHs pedepaToB (AOKIAA0B), MHANBUYATBHBIX TPOEKTOB.

B npouecce u3ydeHuss XuMuM BaXXHO (OPpMHUPOBATh UH()OPMAIIMOHHYIO KOMIETEHTHOCTh
obyvatonuxcsi. [losromy mpu opraHuzalMu CaMOCTOSTENHHOM pabOThl HEOOXOAMMO akK-
LIEHTUPOBaTh BHHUMaHHE OOy4arollMXcs Ha IOMCKe HH(pOpMAlMU B CpEICTBaX MaccMelua,
WNurtepuere, y4eOHONW M CHENHAIBHOW JIMTEPAType C COOTBETCTBYIOIIUM OGOPMIICHHEM U
IIPEJICTAaBICHUEM PE3YIIbTaTOB.

Nzyuenune o011e00pa3oBaTeIbHON TUCHUTIIMHBI «XUMUS 3aBEPIIACTCS TMOABEIACHUEM
uTOroB B (opme nudpdepeHIupoBaHHOIO 3auéTa B paMKax MPOMEXKYTOUHOW aTTecTaluu
ctyneHtoB B mporecce ocBoeHust I[IIICC3 nHa ©0a3e ocHOBHOro ooOmero oOpa3zoBaHUs C
MOJTyYE€HUEM CPeTHEero 001Iero oopa3oBaHus:

- nuddepenupoBanHHblii 3adeT Ui crnienuagbHocTH 22.02.02 Metamnyprust 4€pHBIX
MeTauioB B 1 cemectpe.

MecTo 00meo0pa3oBaTeIbHOY4e0HOI TUCHUIIIUHBI B y4eOHOM IJIaHe
O6meoOpa3oBaTenbHas yueOHas TUCHUTUIHHA « XUMUS»SBISIETCS YUeOHOU JUCIUILTAHON
obsi3arenpHOM  mpeameTHol oOnactu  «EcrectBenHbie Hayku»®PI'OC cpemgnero oOiero
o0Opa3oBaHusl.
B OIIK o6meo0pa3oBaTenpHas y4eOHas AUCHUIUIMHA «XUMHUS» H3ydaeTcs B
obmieoOpazoBarenbHoM 1ukie y4yeObHoro tuiana IIIICC3 wa ©6a3e ocHOBHOrO 0OIIETO
00pa3zoBaHMs C MOJYUYCHUEM CPEIHETO 00IIero 00pa3oBaHusI.



PesynabTaThl ocBOeHHA 0011€00pa30BaTeIbHON y4eOHOM AU CHHMIIIMHBI
OcBoeHue coaepx aHus y4eOHOW TUCHUIUIMHBI «XUMHSD» 00ECIeUMBaeT JOCTH)KEHUE
CTYJIEHTaMH CIEAYIOIIUX PE3yIbTaTOB:

o JUYHOCTHBIX(JIP):

JIP 1 - 4yBCTBO rOpJOCTH M YBaXEHUSI K UCTOPUU U JOCTHKEHUSIM OTECYECTBEHHOW XUMHU-
YECKOM HayKH; XUMUYECKH T'PaMOTHOE MOBe/IeHUE B MPO(ecCrOHaAIbHOMN AeSITeIbHOCTH
U B OBITY ITpH OOpAIICHUN C XUMHUYECKUMH BEIIECTBAMH, MaTepHallaMH U TIPOLIECCaMH;

JIP 2 - TOTOBHOCTh K NHPOAOKEHHIO 00pa30BaHUS M IMOBBIINICHUS KBaTU(UKAIMU B HU3-
OpaHHOW MPOQPECCHOHATBHON ACSITENTPHOCTHY W OOBEKTUBHOE OCO3HAHUE POJIU XH-
MUYECKUX KOMIIETEHLIUH B 3TOM;

JIP3 - yMeHue MCHoiabp30BaTh TOCTUKECHUSI COBPEMEHHON XUMHUYECKONW HAYKH U XUMHUYECKHUX
TEXHOJIOTMI JJIs1 TIOBBIINIEHHS COOCTBEHHOTO HHTEIUIEKTYalIbHOTO pAa3BUTHUS B
BBIOpaHHOM MTPO(PECCHOHATBHOMN IEATEIIEHOCTH;

« MeranpeaMeTHbIX(MP):

MP1- wucnosib30BaHUE pPa3JIUYHBIX BUJIOB MO3HABATEIBHON JEATEIBHOCTH M OCHOBHBIX
MHTC/UICKTYaJIbHBIX ~Omepaluii  (IOCTaHOBKH 3aiaud, (OPMYJIUPOBAHUS THIIOTE3,
aHaJM3a U CMHTE3a, CpaBHEHUs, 000OICHHSI, CHCTEMAaTHU3aIliH, BBISIBJICHUS TIPUYUHHO-
CJICICTBCHHBIX CBSI3€H, IOMCKA aHAJOroB, (hOPMYJIMPOBAHHS BBIBOJOB) JUIS PEIICHUS
MOCTABJICHHOW 3aJlayd, NPHUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHMS (HAOJIOJICHHS,
Hay49HOTO SKCIIEPUMEHTA) JUISI U3YUYEHUs PA3JIMYHBIX CTOPOH XHUMHUYECKHUX OOBEKTOB H
MPOIIECCOB, C  KOTOPHIMH  BO3HHUKAeT  HEOOXOAUMOCTh  CTaJIKHBaTbCA B
npodeccuoHaibHOU chepe;

MP2 - ucnoyib30BaHUE PA3IUYHBIX UCTOYHHUKOB JIJISl TTOJIYYCHHUS XMMHUYECKON MH(POpMAIUH,
YMEHUE OIEHUTh €€ JOCTOBEPHOCTb I JIOCTHUKEHHUS XOPOIIMX pPe3yJIbTaTOB B
npodeccuoHabHOU chepe;

« mnpeametHbIX(IIP):

IIP1 - chopMHUPOBAHHOCTh NPEICTABICHUA O MECTE XUMHUHM B COBPEMEHHOH HAayYHOM
KapTUHE MHUpa; TOHMMAaHHE pOJIM XUMUU B (POPMHUPOBAHHUU Kpyrozopa U (yHK-
HOHAJLHOM I'PaMOTHOCTH YEI0BEKA JIJI PEIICHUS IIPaKTHUCCKHUX 3a/1ad;

IIP2 - BnajeHuEe OCHOBOMOJIATAIONMMUA XUMHUYECKUMHU TIOHSITHSIMU, TEOPHUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSAMH; YBEPEHHOE I0JIb30BAHUE XHUMHUYECKOW TEPMHUHOJIOTHEN U
CHMBOJIUKOM;

IIP3 - BnajgeHWe OCHOBHBIMH METOJAMH HAayYHOTO TO3HAHUS, MCIOJB3YEMBIMU B XUMUHU:
HaOJIOZICHUEM, OMHCAaHUEM, H3MEPEHUEM, SKCIEPHUMEHTOM; yMEHHE oOpabaThiBaTh,
OOBSCHATH pE3yJbTaThl IPOBEJACHHBIX OINBITOB M JieJaTh BBIBOJBI; TOTOBHOCTh H
CITOCOOHOCTH MMPHUMEHSTHh METOIBI TTIO3HAHUS ITPH PEIISHUH TTPAKTHYECKUX 3a/1a4;

I[MP4 - chopmupoBaHHOCT, yMEHHS [aBaTh KOJWYECTBEHHBIC OLIGHKH M MPOU3BOJIUTH
pacyeTsl M0 XUMUYECKUM (HOpMyJiaM U ypPaBHEHUSIM;

IIP5 - BnajmeHue mpaBUIAMH TEXHHKH O€30MaCHOCTH TMPHU HCIOIb30BAHUM XHUMHUYECKUX
BEIIIECTB;

ITP6 - chopMUPOBAHHOCTH COOCTBEHHOW MO3HIIMM MO OTHOUICHHIO K XUMHUYECKOW WH(Op-
Malll{, MOJIy4aeMOU U3 Pa3HbIX UCTOYHHUKOB.

Conep:xanue 001eo0pazoBaTe/IbHOM Y4eOHOM TUCHMIVIMHBI «XHMMSD)

BBenenne
HNuctpykrax no Th. Hayunsle MeTO1bl TO3HAHUS BEMIECTB U XUMUYECKUX SABIEHUN. PoJib
AKCIIEPUMEHTA M TEOPUU B XUMHUHU. MoeIMpOBaHNE XUMUYECKUX MPOLIECCOB. 3JHAYCHUE XUMHUH
IpU  OCBOCHUM cnermansHocted  CIIO  TexHumyeckoro mnpoduis mpodhecCHOHATHLHOTO
oOpasoBaHwUs.



PA3JIEJI 1. OBIIIAA 1 HEOPTAHUYECKASA XUMMUSA

Tema 1.1. OCHOBHBbIE IOHATHUS U 32AKOHbI XMMUH.

OcHoBHbIe nMoHsATHs XuMHH. BemectBo. Atom. Monekyna. XUMHUYECKUN SJIEMEHT.
Amnotponus. Ilpoctble M cioxHble BeniecTBa. KauecTBEHHBIH M KOJIMYECTBEHHBIN COCTaB
BellecTB. XUMHUECKUe 3HaKu U (Gopmynbl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJISpHAsl MacChl.
KonunyecTBo BemecTsa.

OcHoBHBbIE 32aK0HBI XUMHH. CTexuomMeTpusl. 3aKOH COXPAaHEHHUs MacChl BEUIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB MOJEKYJISIPHOW CTPYKTYpbl. 3aKOH ABOTaJpo U CIEJACTBUS HX
HETO.

PacueTHble 3a1aun HAa HAX0XKAEHUE OTHOCUTEIBHON MOJIEKYJIIPHOW MacCChl, ONPEICIICHUE
MacCOBOH 107U XUMHYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Hemoncmpayuu. Monenu aTOMOB XMMUYECKHUX JIEMEHTOB. Mozenn MOJIEKYJI ITPOCTHIX
U CIOXKHBIX BemlecTB (mapoctepkHeBble u Crroapra—bpurne6a). Koimekius mnpocThix u
CJIIOXHBIX BellecTB. Hekoroprle BemiecTBa kojinuecTBOM 1 Moisib. Mojens MoisipHOTO o0beMa
ra3oB. Amtorponus ¢pocdopa, KHCIOpoa, 0JI0BA.

Ilpogpunvnvie u npogpeccuonanvno 3navumple 31emMeHmbl COOEPHCAHUA. ATTIOTPOITHBIE
Monudukanuu yriaepona (anmas, rpagut), Kuciaopoaa (KHUCIOpOI, 030H), 0JloBa (cepoe u Oenoe
0110BO). [loHATHE 0 XMMHUYECKON TEXHOJIOTUH, OMOTEXHOJIOTMH U HAHOTEXHOJIOTUH.

Tema 1.2. Ilepuoguyeckuii 3axoH u Ilepnoanyeckas cucreMa xumuuyeckux 3jiemenTos JI.H.
MenpesieeBa U CTpOEHHE aTOMA.

Iepuoauuecknii 3axkon .M. MengeaeeBa. Otkpeitue [.M. MeHnneneeBbim
[Tepuoanueckoro 3akoHa. [lepuonnueckuit 3akon B popmynuposke J[.1. Menneneena.

[lepnomuyeckass TabnuIa XUMHYECKHMX OIIEMEHTOB — TpauuecKkoe OTOOpakeHHe
nepUoANYecKoro 3akoHa. CTpyKTypa MepuoInYecKoi TabIuIIbl: MepHobl (Maibie U OOJbIINe),
rpynnsl (raaBHas U 10OOYHas).

Crpoenne atoma m mepuoamdeckuii 3akon/l.M. MenneneeBa. ATOM — cCioXHas
yacTuua. Sapo (MpoTOHBI M HEUTPOHBI) U 3JEKTpoHHas oOosiouka. M3otombl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB MalbIX NepuojoB. OCOOEHHOCTH CTPOEHHUs
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB JJIEMEHTOB OOJBIIMX MEPHOJOB (MEPEXOAHBIX 3JIEMEHTOB).
[Tonsatue 00 opoOurtamsix. S-, p- u d-OpOutanu. DIeKTPOHHbIE KOH(UTYpAIlK aTOMOB
XUMUYECKHX DIIEMEHTOB.

CoBpeMeHHas (OpMYIMpPOBKA MEPUOANYECKOIO 3aKOHA. 3HAYCHHE MEePHOIMYECKOTO
3aKOHA M MEPUOJIMYECKON CHUCTEMBbI XUMHYeCKHX 3ieMeHToB .M. Menaeneesa s pa3BUTHS
HayK{ U TIOHUMaHUS XUMUYECKON KApTUHBI MUPA.

Jemoncmpayuu. Paznuansie opmel [leproanyeckoit cucTeMbl XUMHUYECKUX AJIEMEHTOB
J.W. MenneneeBa. /lunamudeckue TaOMHUIBI sl MojenupoBaHus [leproandeckoil CUCTEMBI.
DnexTpu3anus Tel U UX B3aUMOIEHCTBHE.

Jlabopamopnwie onvime. MojenupoBaHue mocTpoeHus Ileproanueckoi TaOIUIBI
XUMUYECKHUX DIIEMEHTOB.

Ilpogpunvnuvie u npogheccuonanvno 3HauuMble I71eMeH N bl
cooeprcanun.PaqnoakTMBHOCTb. ICnosb30BaHNEe pPAaJMOAKTHUBHBIX H30TONOB B TEXHUYECKHX
LensiX. PEHTreHOBCKOE M3Iy4yeHHWEe U €ro HCIOJIb30BAHME B TEXHUKE U MEJULUHE.
MopenrpoBaHue Kak METOJI TPOTHO3UPOBAHUS CUTyallul HAa IPOU3BOJCTBE.

Tema 1.3. CTpoeHne Bemecrsa

Honnas xumuueckasi cBsi3b. KaTHOHBI, ux oOpa3oBaHHE W3 aTOMOB B pe3yJbTare
mpouecca OKHCIeHUs. AHHOHBI, HUX oOpa3oBaHHE M3 aTOMOB B pe3yJbTaTe Ipoliecca
BOCCTaHOBJEHUS. MoHHast CBs3b, Kak CBA3b MEXKAY KaTHOHAMU W aHUOHAMHU 32 CYeT
ANEKTPOCTATUUECKOTO TpUTsDKeHHs. Kiaccudukamus HMOHOB: IO COCTaBy, 3HAaKy 3apsja,



HAJIMYMIO TUAPATHON 00onouku. MoHHBIE KpucTaimmueckue pemieTkd. CBOICTBa BelecTB ¢
MOHHBIM TUIIOM KPUCTAJUTMYECKOUN PEHIETKH.

KoBajienTHasi Xumu4Yeckasi cBsi3b. MexaHu3M o00pa3oBaHMsI KOBAJIEHTHOM CBSI3U
(0OMEHHBIN M TOHOPHO-aKLENTOPHBIN). DNEKTPOOTpHUIaTebHOCTh. KOBaneHTHbIe mossipHas U
HENOJIsIpHAst  CBA3U. KpaTHOCTP  KOBAJ€HTHOW  CBSI3U. MOJEKYISpHbIE W aTOMHBIE
Kpuctajuinueckue pemerkd. CBOICTBA BEIIECTB C  MOJIKYJSIPHBIMH U aTOMHBIMHU
KPUCTAIIIMYECKUMHU PEIIETKAMHU.

Mera/uinyeckas cBsi3b. MeTaluinuecKkass KpUCTAIUIMYECKAsl PEIIeTKAa U METaJUIM4ecKas
XuMHuecKast cBsi3b. Dusnueckue cBONCTBA METAJUIOB.

ArperatHbie COCTOSIHUSI BelleCTB W BOJOPOAHAsl CBA3b. [Bepaoe, XHUAKOE H
ra3oo0pa3Hoe cocTosHUs BemiecTB. llepexon BemiecTBa M3 OJHOTO arperaTHOrO COCTOSIHUS B
apyroe. BonopoaHas cBsI3b.

Yucreie BemecTBa U cMecH. [lonsarue o cMecu BewecTB. ['oMOreHHbIE U T€TEPOreHHbBIE
cmecu. CoctaB cMmeceil: oObeMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBasi A0
IIpUMeECeH.

MucnepcHble cuctembl. [loHstTue o nmucnepcHod cucrteme. JlucnepcHas ¢asza u
TcTiepcuoHHas cpena. Kiaccudukamuss nucnepcHbIX cucteM. lIoHSATHE O KOJUTOMTHBIX
CHUCTEMaX.

Jemoncmpayuu. Mojenb KpUCTAIIMYECKOW pelleTkH xjopuna HaTpus. OOpasisl
MUHEpPAJIOB C HMOHHOW KPUCTAJUIMYECKOM  pELIeTKOW: KajabuuTa, ranurta. Moaenu
KPUCTAJUIMYECKUX PEIIETOK «CyXoro Jbiaa» (wiam ioja), anmasa, rpadura (wiam KBapia).
[Tpubopsl Ha xuakux Kpuctauiax. OOpas3ibl Pa3IUYHBIX JUCIEPCHBIX CUCTEM: SMYIbCHUH,
CyCHeH3Hi1, a’po3oJeid, reneit u 3oieii. Koarysmsimus. Cunepesuc. Dpdext Tunmans.

Jlabopamopnvie onwvimepl. IlpurotoBneHue cycrneH3uu KapOoHaTa KaiblHs B BOJE.
[Tosryuenue 3MynbCUM MOTOPHOTO Macia. O3HaKOMJIEHUE CO CBOMCTBAMM JUCIIEPCHBIX CUCTEM.

Ilpogpunvuvie u npogheccuonanvno 3nauumole rnemenmaslt cooeprcanus. I1onsspHoCTh
CBA3M M MOJSIpHOCTh Mosiekyibl. Konpencauusa. Tekyuects. Bosronka. Kpucramnuzanus.
CyOnaumanus u necyonumanus. AHOMaIUU (U3UUECKUX CBOMCTB BOABI. JKUIKHE KpUCTAJUIBL.
MuHepansl U TOpHbIE MOPOJBI KaK MPUPOJHBIE CMECU. DOMYJIbCUU U CYCHEH3UHU. 307U (B TOM
yucie adpo3onn) u renu. Koarynsuus. Cunepesuc.

Tema 1.4. Boga. PacTBopbl. JJ1eKTPOJINTHYCCKAS JHCCONM AU

Bopna. PacrBopbl. PacTBopenue. Bonma kxak pactBoputens. PacTBOPUMOCTBH BEIIECTB.
HacplleHHble, HEHACBIIEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTH PACTBOPHUMOCTH
ra3oB, KHUIKOCTEH M TBEPBIX BEIIECTB OT PA3IUYHBIX (haKTOPOB.

MaccoBas 105151 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJIMTHYECKAs AUCCOLHALIMS. DNEeKTPOIUTHI U HERJIEKTPOJIUTHI.
ONEKTPOIUTHYECKas JIUCCOLManMs. MeXaHU3Mbl DIIEKTPOJUTUYECKONW JHUCCOLMALMU IS
BCIICCTB C PA3JIMYHBIMU THIIAMU XUMHYECKOU CBSI3H. FI/II[paTI/IpOBaHHI)IG 1 HCTUAPATUPOBAHHLBIC
uoHbl. CTeneHb HIIEKTPONIUTHYECKON auccoumanuu. CubHBIE UM CJIa0ble  3JIEKTPOJIUTHI.
OCHOBHEBIE TTOT0KEHUSI TCOPHUU BHGKTpOHHTH‘IeCKOﬁ Aucconualm. KI/ICJ'IOTI)I, OCHOBaHUA U COJIN
KaK 2JIEKTPOJIMTHI.

Jemoncmpayuu. PactBopuMmocTh BemecTB B Boje. CoOupaHue Ta30B METOJIO0M
BBITECHEHUsI BOBI. PacTBOpeHHe B BOJE CEpPHOM KHUCIOTHI U coneil ammoHHs. OOpasibl
KpUCTAJIJIIOTHAPATOB. H3rorosiienne TUTICOBOM ITOBI3KH. VcripITanne PAaCTBOPOB JJICKTPOJIUTOB U
HEDJIEKTPOJIUTOB Ha MPEIMET AUCCOLMAIMH. 3aBUCHMOCTb CTENEHH D3JIEKTPOJIUTHUECKON
JUCCOLMAIMU YKCYCHOW KHMCIIOTHI OT paz0aBieHMs pacTBopa. [[BuxkKeHHe OKpallleHHbIX HOHOB B
NIEKTpUYecKoM noJie. I[IpuroToBneHne *KecTKoil BOABI U YCTpaHEHHE €€ KECTKOCTU. VIOHUTHI
OO0pa3iibl MUHEPATBHBIX BOJI PA3TUYHOTO HA3HAYCHUSI.

Ilpogunvuvie u npogheccuonanvno-3nauumole 3n1emenmol cooeprcanus. PactBopenue
Kak (pu3uKo-xuMudeckuid mporecc. TermoBbie ekt pu pacTBopeHnn. Kpucrammoruaparsi.



Pemenne 3agau Ha MaccoByK JOJK0 pPAaCTBOPEHHOro BemiecTBa. IIpumeHeHue BoAbl B
TEXHUYECKUX LEesIX. JKeCTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHeHHs. MUHepaIbHbIE BOBI.

Tema 1.5. Kinaccuduxanusi HeOpraHu4eCKMX coeJMHEHN i U UX CBOICTBA

Kucaorel u ux cBoiictBa. KuCIOTBI Kak 3JIEKTPOJIUTHI, UX KilaccuUKalus 1o
pPa3IMYHBIM IpU3HAKaM. XUMHUYECKUE CBOMCTBA KHUCJIOT B CBETE TEOPHUM IJIEKTPOIUTUYECKOMN
nmuccouuanuu. OCOOEHHOCTH B3aUMOICHCTBUS KOHIIEHTPUPOBAHHON CEPHOM U a30THOM KHUCIIOT €
MeTayiamu. OCHOBHBIC CITOCOOBI TOyUEHUST KUCTOTHI.

OcHoBanus M ux cpBoiicrBa. OCHOBaHMSI KaK 3JIEKTPOJUTHL, UX KIacCHU(pUKaLUs IO
pa3IMYHBIM NpHU3HAKaM. XMMHUYECKHUE CBOMCTBA OCHOBAHUN B CBETE TCOPUU IJIEKTPOIUTUYECKON
muccouuanuu. PasnmoskeHue HepacTBOPUMBIX B BOJEe OCHOBaHUN. OCHOBHBIE CIOCOOBI
MOJYy4YECHUSI OCHOBAHUM.

Cosmn u ux cBoiictBa. Conu Kak 31eKTpoiauThl. Conu cpegHue, KUCiable U OCHOBHBIE.
XUMHYECKH CBOWCTBA COJIEH B CBETE€ TEOPHH SJICKTPOIUTHUYECKOW auccomuanuu. CrocoObl
MOJIyYEHUS COJIEH.

I'mpponus comnent.

Oxcuapl u ux coiicTBa. Coneobpasyronire u HeconeoOpasyromue okcuabl. OCHOBHEIE,
amM(OTepHbIE U KUCIIOTHBIE OKCHJBI. 3aBUCUMOCThH XapaKTepa OKCHJIA OT CTENEHH OKUCICHUS
oOpa3yromiero ero Metauia. XUMHYECKHEe CBOMCTBa OkcuoB. [lonydeHrne okcuaos.

Hemoncmpayuu. B3anMoaeiCcTBHE a30THOM M KOHLICHTPUPOBAHHOM CEPHOM KHCIIOT C
metamiamu. ['openne ¢docdopa u pacTBopeHHe MNpoaykTa ropeHuss B Boje. [lomydyenue u
cBoiicTBa amdorepHoro ruapokcuaa. HeoOparumerii ruaponn3 kapouma xanpimst. OOpaTHMbIi
TUAPOIN3 COJIEH Pa3IMYHOrO TUIIA.

Jlabopamopuvie  onvimwpi.  VcnibiTaHWE  PAacTBOPOB  KHUCJIOT  MHIMKATOPaMH.
B3auMopeiicTBue MeTayuioB C KUCIOTaMH. B3aumonelcTBHE KHUCIOT C OKCHUAAMHU METaJIOB.
BzaumopeiicTBue KUCIOT ¢ OCHOBAHUSAMH. B3auMoaencTBue KUCIOT C COJISIMM.

HcnbiTanue pacTBOpOB LIENOYEH MHAUMKATOpamMu. B3aumonencTBUe 1Ienouei ¢ ColasiMu.
Pa3znoxeHne HepaCTBOPUMBIX OCHOBAHMIA.

B3aumoneiicteue cosied ¢ MeTtauiamu. B3anmoaeucTBue Ccolie Apyr € JApYrom.
I'mpponus coselt pa3auyHOro THIA.

Ilpogpunvnvie u npogeccuonanvno 3nauumovie nemenmuvt codeprycanus. llpasuna
pa3zbaBieHust cepHOI KucIoThl. Vcnonp3oBaHue CepHOM KHUCIOTHI B MPOMBINUIEHHOCTH. Enkue
HIeJI0YM, WX MCHOJIb30BaHUE B MPOMBINIIEHHOCTH. ['amieHas M HeramieHass H3BECTb, €€
NPUMEHEHHE B CTPOUTENLCTBE. [ UIIC 1 anedacTp, TUIICOBAHMUE.

[Tonsitue o pH pactBopa. KucnortHas, menoynasi, HeTpajibHast Cpebl paCTBOPOB.
IIpakTuyeckoe 3ansiTue Nel.CocTaBieHne ypaBHEHUN peaklMil B MOJEKYISIPHOM U MOHHOMN
dbopmax. PacueTHble 3aaun Ha BRIYMCICHHE MAaCCOBOM TOJIM U MacChl BEIIECTBA B PAaCTBOPE.
Jladoparopnoe 3ansaTue Nel.Peakiuu nonHoro oomena. ['maponus coneil.

Tema 1.6. XuMnueckune peakuumn

Kaaccnpukanma xuMuyeckux peaknui. Peaknuum coelIMHEHHUs, Pa3lIOKEHUS,
3amenieHusi, oOmena. Karamutuueckue peakiuu. OOpaTtuMmMble UM HeOOpaTHUMblE pEaKIIHU.
['oMoreHHble M TETEPOreHHBIE pEaKUUU. ODK30TEPMUYECKHUE U DHIOTEPMHUYECKHE PEAKLIHH.
TenoBoit 3 pexT xumudeckux peakuil. TepMoxuMuuecKkrue ypaBHEHUSI.

OKHCINTEIBbHO-BOCCTAHOBHUTE/IbHBIC peaknuu. CteneHb okuciaeHUs. OKUCIUTENDb U
BOCCTaHOBJIEHHE. BoccraHoBuTenb U OKHCIeHHE. MeTon 3JIeKTpoHHOro OayaHca i
COCTAaBJIEHUS YPaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.

Cxopocth xuMuuyeckux peakumid. [loHATHE O CKOpOCTH XHMHUYECKHUX peaKIuil.
3aBUCUMOCTh CKOPOCTH XUMHUYECKHMX pEaKIMHA OT pPa3IUUHBIX (AKTOPOB: MPUPOIBI
pearupyrouux BeLIECTB, UX KOHLEHTPALUH, TEMIIEpaTypbl, IOBEPXHOCTH CONPUKOCHOBEHUS U
MCIIOJIb30BaHUs KaTalu3aTOPOB.



OOpaTuMocTh XMMHYecKMX peakumii. OOpatuMble W HeEOOpaTHMbIE pEaKIUH.
XUMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.

Jlemoncmpayuu. ITpumepsl HEOOPATUMBIX peaKIU, UAYIIUX C 00pa3oBaHUEM OCAJKa,
raza WM BOJAbL. 3aBUCHMOCTb CKOPOCTH pEaKIUU OT IMPUPOJbl PEATUPYIOIIUX BELIECTB.
B3anmopeiicTBie pacTBOPOB CEPHOI KHUCIOTHI C pPacTBOpaMH THOCYNb(aTa HATPHUsS Pa3IUUHOM
KOHLIGHTpallMu U TeMIiiepaTypbl. Mozenb KUISILIEro ciosl. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakuMyu OT MPUCYTCTBUS KaTalu3aropa Ha IpPUMEpE PpasIoXKEHMs IEpOKCHIAa BOAOpOAa C
MIOMOUIBIO JTMOKCUAA MapraHia ¥ kKaraiaspl. Mozenp anekTponusepa. Moaens 31eKTpOIU3HOU
BaHHbI /711 [TOJIy4YEHUS aIFOMUHUSL. MOJIENb KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopuvie onvimoel. Peakuusi 3aMelleHUs MEIH JKEJIE30M B pacTBOPE MEIHOTO
Kyrnopoca. Peakiuu, uaymue ¢ o0pa3oBaHHEeM OCaJKa, ra3a WiId BOABI. 3aBUCUMOCTb CKOPOCTH
B3aUMOJICMCTBUSL COJISTHOM KHUCIOTBI C METAJIaMU OT KX HPUPOJbI. 3aBUCHUMOCTb CKOPOCTH
B3aUMOJICUCTBUSL IIUHKA C COJISTHOM KHCJIOTOM OT €€ KOHIIEHTPallUuUh. 3aBUCUMOCTh CKOPOCTH
B3auMoaecTBus okcuaa meau(ll) ¢ cepHoit KUCIIOTOM OT TeMIIEPaTyphI.

Ilpoghunvuvie u npogpeccuonanvho 3nauumvle rnemenmsl codeprcanus.llonsitue oo
3JIEKTPOJIN3€E. DIEKTPOINU3 PACIUIABOB. DIJIEKTPOJIN3 PACTBOPOB. DIEKTPOIUTHUECKOE TOJIyUCHHE
amomunus. [lpakTuueckoe npuMeHeHue snekTposinsa. ['ampBaHomnacTuka. ['anbpBaHocTerus.
PaduHrpoBaHue IBETHBIX METAIIIIOB.

Karanus. I'omoreHHble U rereporeHHsle KatanusaTopbl. IIpomortopsl. Karanutuueckue
a16l. UHTUOUTOPBI.

[Tpon3BoaCTBO aMMHUaKa: ChIpbe, anmnapaTypa, Hay4Hble IPUHIUIIBL.

Tema 1.7. MeTa/LIBI H HEMETALIbBI

Metamibl. OCOOCHHOCTH CTPOCHHUS aTOMOB M KpucTauioB. (dDusmyeckue CBOWCTBa
MeTayioB. Krnaccudukamuss MeTauioB MO pa3iMYHBIM IpH3HAKaM. XHMHUYECKHE CBOHCTBA
METaJUIOB. DJICKTPOXUMUYCCKUN Pl HAPSDKCHUH METAJIIOB. MeTaioTepMus.

OO6mue crocoOb! monydeHuss MetamuioB. [lonsartue o metamryprun. [Iupomeramryprus,
TUAPOMETAJUTYPTHs U dNeKTpoMeTayprusi. CriiaBbl YepHBIE U 1IBETHEIE.

Hemeramibl. OcoOeHHOCTH CTpOECHHS aTOMOB. Hemeramnbl — NpOCThIE BEIIECTBA.
3aBUCUMOCTh CBOWCTB TaJlOTEHOB OT MX TMOJoXeHHs B llepuoguyeckoit cucreme.
OKucCnHUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS
B PANlY JIEKTPOOTPUIATETBHOCTH.

Hemoncmpayuu. Konnexkuus MeTauioB. B3auMoaelcTBue METAUIOB € HEMETAJUIaMH
(>kene3a, IMHKA U AIIOMUHUSA C CEPOM, aTFOMUHUS C HOZ0M, CYpbMBI C XJIOPOM, FOpPEHHUE XKele3a
B xjope). ['openne metaimoB. Anmromunotepmusi. Kosuekiys Hemetamio. ['opeHre HeMeTalioB
(cepsl, pocdopa, yrist). BeiTecHeHHe MeHee akTHBHBIX TaJOr€HOB M3 PacTBOPOB UX colieit Ooee
AKTHBHBIMU TraJOT€HaMH.

Mogens npoMBIIUIEHHON YCTAHOBKM JUIsl IPOU3BOJCTBA CEPHOM KUCIOTHL. Mozenb rneun
uis o0xwura wus3BecTHAKa. Koueknuu NpoayKUui CHJIMKAaTHOM MPOMBIIIJIEHHOCTH (CTEeKJIa,
dapdopa, dasHca, HeMeHTa pa3TUYHBIX MAPOK U JIP.)

Jlabopamopuvie onvimpl. 3akanka M OTIYCK CTaid. O3HAKOMJIEHHE CO CTPYKTYpamH
ceporo u 6esoro uyryHa. PacnoznaBanue pys xenesa.

Ilpogunvnvie u npogpeccuonanvno 3nauumvie rnemenmol cooeprucanus. Kopposus
METAJIJIOB: XUMHUYECKasd M IEKTPOXUMUYECKass. 3aBUCUMOCTb CKOPOCTH KOPPO3HUHU OT YCIOBHUI
oKpyXkaromeid cpenpl. Kraccudukanus KOppo3uu METAUIOB IO Pa3IMYHBIM IPU3HAKaM.
CriocoOb!I 3aIIUTHl METAIIIOB OT KOPPO3HH.

ITpon3BOACTBO YyTr'yHa U CTaJIH.
[Tony4yenue HeMmeTauIOB (PPaKIMOHHONW TEPETOHKOM JKHJKOIO BO3JyXa M 3JIEKTPOIU30M
PacTBOPOB HMJIM PACIUIABOB 3JIEKTPOIUTOB.
CunukartHas IpOMBILUIEHHOCTh. [Ipon3BOICTBO CEpHON KUCIIOTHI.
IIpakTuyeckoe 3ansitue Ne2.CocTaBieHUE YPAaBHEHUH OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii. PacuerHeie 3anaun.
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JlabopaTtopHoe 3ansitTue Ne2. CBolicTBa aJIIOMUHUS U €M0 COEAUHEHUH.
JlaGopaTtopnoe 3ansiTue Ne3. CBOlCTBA COETMHEHUH XpoMma.
JlaboparopHoe 3ansiTue Ne4. CBoiicTBa COEJUHEHUI MapraHIa.
JlaGopaTtopnoe 3ansiTue NeS5. CBolicTBa COeTMHEHUH Kee3a.
KonTpoabnas padora Ne 1o pazneny 1.

PA3JIEJI 2. OPTAHUYECKAS XUMUSL

Tema 2.1. OcHOBHbIE NOHATHUS OPraHUYECKON XMMHUU U TEOPUS CTPOCHUS OPraHHMYECKHX
cOoeIUHEeHUM

IIpeamer opranmyeckoid xumum.llpupoaHbie, HCKYCCTBEHHbIE U CHHTETHYECKHE
opranuyeckue BeiiectBa. CpaBHEHNE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.

BaneHTHOCTE. XMMHYECKOE CTPOCHUE KAK MOPSAOK COCUHEHHSI aTOMOB B MOJIEKYJIBI 110
BaJICHTHOCTH.

Teopust crpoeHusi opranmvyeckux coeauHennii A.M. ByriaepoBa. OcHOBHbIE
MOJIOKEHUSI TEOPUH XUMHUYECKOTO cTpoeHus. M3oMepus u uzomepsl. Xumudeckue Gpopmyisl u
MOJIEJIA MOJIEKYJI B OPTraHUYECKON XUMHUH.

Kinaccupukanus opranmyeckux BemecTB. Kiaccudukanusi BEHIECTB MO CTPOCHHIO
YIIIEPOJHOTO CKeJIeTa W HAIMYUIO (PYHKIMOHAIBHBIX Tpymil. ['omosnoru u romosiorus. Hauama
nomenknarypsl lUPAC.

Knaccupukanus peaknuidi B opranvmuyeckod xummu. Peakuuu npucoenuHeHus
(ruapupoBaHMs,  TaJOTEHUPOBAHHUSA,  THUIPOTAIOTEHUPOBAaHUA,  Tuaparauuu).  Peaknuu
OTIICIUICHUS  (ACTUIPUPOBAHMS,  JETHAPOTATIOTEHUpPOBAaHUS,  JAerujapartanuu). Peaxuun
3amenieHus. Peakuuu nzomepusanuu.

Jemoncmpayuu. Mojenu MoJIEKyJI TOMOJIOTOB U U30MEPOB OPTaHUYECKUX COECAMHEHUMN.
KauectBenHoe oOHapykeHUE Yriepoja, BOJOpPOJa W XJIOpa B MOJIEKYJaX OpPraHHMYECKHUX
COEeIMHEHUI.

Jlabopamopuwie onvimot. VI3roToOBIEHUE MOIENIEN MOJIEKYJT OPTaHUYECKHUX BEILIECTB.

Ilpogpunvnvie u npogeccuonanvno 3nauumele Inemenmul codeprycanus.llonsarue o
cyOctpate u peareHte. Peakiuum OKHCIEHUS W BOCCTAHOBJICHUS OPTraHUYECKHUX BEIIECTB.
CpaBHeHue KiIacCH(pHUKAIMU COCIWHEHUN M KiIacCU(PHUKAIMU PEaKIHii B HEOPraHUYECKOH U
OpraHUYECKON XHUMUHU.

Tema 2.2. YriieBogopoabl M UX NPUPOAHbIE HCTOYHUKH

AJIKaHbI. ATIKaHbI: TOMOJIOTUYECKUN pn, n30Mepus u HOMEHKJIaTypa
aJKaHOB.XMMHUYECKHE CBOWMCTBA ajJKaHOB (MeTaHa, dTaHAa): TOPEHHE, 3aMEIlEHUE, Pa3JI0KEHUE,
neruapupoBanue. [IpumeHeHue ankaHoB Ha OCHOBE CBOMCTB.

AJIkeHbl. DTWJIEH, €r0o TOJydeHHe (IerHJpUpOBaHUEM »JTaHa, JENOJIUMEpHU3alnen
noymdTUIIeHa). [ 'oMoIornueckuit  psAsl, H30MEpHsi, HOMEHKIATypa aJKEHOB. XHMHYECKHE
CBOICTBa HJTWUJIEHA: TOpPEHHE, KauyeCTBEHHBbIE peakiuu (oOeciBeunBaHHEe OpPOMHOI BOABI U
pacTBOpa MepMaHraHara Kanus), TuAparainus, nonuMmepusamus. [ Ipumenenue sTuiaeHa Ha OCHOBE
CBOWCTB.

JAuenbl m kayuyyku. [loHsTHE O AMEHax Kak yrJIeBOAOPOJAX C JBYMsSI JBOWHBIMHU
cBsa3siMu. CONpsDKEHHBIE JHEHBL. XWMHUUYECKHE CBOWCTBAa OyramueHa-1,3 ©  wu3ompeHa:
oOecrBeurBaHre OPOMHOM BOJBI U MOJMMEPHU3aIUs B Kaydyku. HaTypalbHbIN U CHHTETHYECKHE
Kay4dyku. Pe3una.

AJKUHBL. AneTiiieH. XMMUYECKHe CBOMCTBA alleTUJIeHAa: TOpeHHe, 00eclBeYMBaHUE
OpOMHOM BOJIbI, IPUCOETUHEHNE XJIOPOBOAOpPOAa U Tumpatarus. [I[puMeHeHne areTwieHa Ha
OCHOBE CBOMCTB. MEKKIaCCOBasi N30MEPHUSI C AJIKaIUCHAMMU.

Apenbl. benzon.Xumudeckue CBOICTBa O€H305la: TOpEHHUE, pPEAKIUH 3aMEUICHUS
(ranorenupoBanue, HUTpoBaHue). [I[pumeHenne 6eH3051a Ha OCHOBE CBOWCTB.

IIpupoaHble MCTOYHMKM YrJjeBOAOpPoAoB. [IpuponHblil ra3: cocraB, NPUMEHEHHE B
KauecTBE TOIUIMBA.

11



Hedts. CoctaB u nepepadbotka nedtu. [leperonka nHedru. HedrenpoaykTs.

Jemoncmpayuu. I'openue MeTaHa, 3THICHA, aleTuieHa. OTHOIIEHHEe METaHa, STUJICHA,
arieTnsieHa u OeH30J1a K pacTBOpaM IMepMaHTraHaTa Kanus u OpomHoit Boze. [lomyuenue stunena
peaknuei neruaparalydy 3TaHolia, aleTUIeHa — THAPOIM30M KapOuaa kKampius. Pasnokenue
KaydyKa [Py HarpeBaHUU, UCIBITAHUE NPOAYKTOB Pa3I0KEHHs Ha HeNnpeaenbHoCTh. Komieknus
obOpasuoB Heptn u HedprenpoaykroB. Kommekius «KaMmeHHBI yroinb #  HOPOIYKIIHS
KOKCOXMMHYECKOTO IIPOU3BOACTBAY.

Jlabopamopnuie onvimel. O3HaKOMIICHHE C KOJUICKIHEW 00pa3oB HEPTH U MPOAYKTOB
ee nepepadoTku. O3HaAKOMIIEHUE C KOJUIEKIMEH KaydyKoB U o0pa3lamMu U3euil U3 pe3uHblL.

Ilpoghunvusvie u npogheccuonanvno 3nauumoie Inemenmol cooeprcanusn. llpasuno B.B.
MapxoBuukoBa. Knaccudukanus m HazHaueHue kayuykoB. Kimaccuduxanuss v Ha3HaueHUE
pe3uH. Bynkanuzanus Kayyyka.

[Tomyuenue aneTuieHa MNUPOJIM3OM MeTaHa U KapOUIHBIM crocoOoM. Peakius
noJuMepHu3auy BUHWIXJIOpuJa. [lonuBUHMIXJIOpUI UM €ro IpuMeHeHue. Tpumepusanus
areTuiieHa B O€H30II.

[Tonsitne 06 skcrpaknuu. BoccraHoBneHne HUTPOOEH30Ia B aHWIMH. ['OMoornyeckuii
pan apeHos. Tonyon. Hurposanue Tonyona. Tporui.

OcHOBHBIE HaNPaBJIEHHUS POMBIIUICHHON TepepabOTKU MPUPOTHOTO Ta3a.

[TommyTHbIN HETAHOM ra3, ero nepepadoTka.

[Tpomeccel TPOMBINIIICHHON mepepaboTku HepTu: KpekuHr, pudopmuHr. OKTaHOBOE
YrCcI0 OEH3UHOB U 1IETAHOBOE YHCIIO TU3EIHHOTO TOIUIMBA.

Kokcoxumnueckoe npous3BOACTBO U €0 MPOIYKIIHS.

IIpakTuyeckoe 3ansitue Ne3.CTpoeHHe M CBOMCTBa YIJIEBOJOPOAOB. PelieHne pacu€THbIX
3a/1a4.
JlaGopatopHoe 3ansTHe Ne6.IlonydyeHnue yriaeBogopoJoB U U3y4eHHUE UX CBOWCTB.

Tema 2.3. Kuciopojacoaep:kamnue oprannyeckue coeIuHeHust

Cnuprsl. [lonyuenue sTanona OpoKEHHUEM TIIIOKO3bI M THApATalMen 3TwieHa. [ uapokcuibHas
rpynna kak (QyHKUuoHanbHas. [IoHsATHE O MpeAerabHBIX OJHOATOMHBIX CIUpPTaX. XUMHUYECKHE
CBOICTBa 3TaHOJIa: B3aMMOJICHCTBUE C HATPUEM, OOPa30BAHMUE IMPOCTHIX U CIOXKHBIX IPHUPOB,
OKHCJICHHE B anpjaerufa. IIpuMmeHeHne »5TaHOIa HAa OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0
IIOCJIE/ICTBHS U MPEYNPEKICHUE.

I'muuepuH Kak IpeaCTaBUTENb MHOIOATOMHBIX cHUpTOB. KauecTBeHHas peakuus Ha
MHOT'0aTOMHBbIE cIUPTHI. [IpuMeHenue rnunepuHa.

®enos1. Pu3nyeckue U XUMHUYECKHE CBOWCTBa (heHona.B3anMmHOe BiIMSHHE aTOMOB B
MoJIeKyJie peHoJIa: B3auMOJIEHCTBHUE C THUIPOKCHUIOM HATPHS U a30THOM KuCioToi. [Ipumenenue
(eHoa Ha OCHOBE CBOMCTB.

Aabaeruabl. [lorstue o0 ampaerupax. AnpAeruaHas Tpynmna Kak (yHKIIMOHAJbHAS.
dopManbIerua U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOILIYIO KHUCIOTY,BOCCTAHOBIIEHHE B
COOTBETCTBYIOIIMM cnupT. [lonmydeHue anpAernioB OKUCIEHHEM COOTBETCTBYIOIIMX CIIMPTOB.
[Tpumenenue Gpopmainbaeruia Ha OCHOBE €ro CBOUCTB.

KapGonoBbie kuciorsl. [Ionstue o kap6oHOBBIX KucioTax. KapbokcunpHas rpyrmmna Kak
¢yHkunoHanbHasg. ['OMOJIOrMUeCKUil psii MpeAenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[ToryueHne KapOOHOBBIX KHCIOT OKHUCICHHEM allbJeTHI0B. XHUMHUECKHE CBOMCTBA YKCYCHOM
KHACJIOTHI: OOIMEe CBOMCTBA C MHHEPAJbHBIMH KHCIOTaMH U peakius dSTepupUKAIIHU.
IIpuMeHeHne yKCYCHOM KHMCIIOTBI HA OCHOBE CBOMCTB. BpIcHine »UpHBIE KUCIOTHI HA MPUMEpE
MaJIbMUTUHOBOM U CTE€APUHOBOM.

Caoxubie 3¢gupsbl u xupbl. [lonydenue ciaoxHbIX 3(pUpPOB peakiuelt dTepuPpUKaIum.
CrnoxHnble 3(hupbl B IpUPOJIE, UX 3HaYeHHE. [[puMeHeHne CI0KHbBIX H3(HPOB Ha OCHOBE CBOWCTB.

Kupsl kak crnoxsble 3¢upsl. Kinaccudpukanus xupoB. XUMUUYECKHE CBONCTBA >KUPOB:
TUAPOJIN3 U TUAPUPOBAHUE )KUAKUX )KUPOB. [IpuMenenue KupoB Ha OCHOBE CBOMCTB.MbLIa.
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YriaeBoabl.YTIeBobl, UX KiIacCHPUKaIMa: MOHOcaxapuisl (TJII0K03a, (QpyKTo3a),
JIrcaxapuibl (caxapo3a) ¥ mojucaxapuibl (Kpaxmai U IeJUTI0I03a).

['mroko3a — BemiecTBO C JABOMCTBEHHOM (yHKLMEH — ainbAerugocnupr. XUMHYECKHE
CBOMCTBA I'JIIOKO3bl: OKHUCIIEHUE B INIFOKOHOBYIO KHUCIIOTY, BOCCTAHOBJIEHHUE B COPOUT, CIUPTOBOE
Oopoxenue. [IpumeHeHue TIIFOKO3bI HA OCHOBE CBOMCTB.

3HayeHue YIJIEBOAOB B JKMBOM Npupone M KU3HM 4esnoBeka. I[loHsaTme o peaxnusx
NOJMKOHACHCAlMM W THUJIPOJM3a Ha INpPUMEpPE B3aUMOINPEBpAIlEHUN: TIJI0OKO3a —>
HoJMcaxapus.

Jemoncmpayuu. OxucneHue crnupra B anbaerua. KauecTBeHHblE peakuuu Ha
MHOI'0aTOMHBIE CHUPTHL. PacTBOpUMOCTb (eHONa B BoJE IpU OOBIYHONW TemmepaType W Npu
HarpeBanuu. KauecTBeHHble peakiuu Ha (eHoi. Peakuus cepeOpsHOro 3epKaia albJeruaoB U
rroKo3bl. OKUCIICHUE ajbIeTHI0B M TIIIOKO3bI B KHCJIOTY ¢ moMmolnsio ruapokcuna meau(ll).
KavectBennas peakuus Ha kpaxmai. Komnekius a3¢pupHbIX Maced.

Jlabopamopnwie onwvimel. PacTBOpeHHE TINIMLEpPUHA B BOJAE U B3aUMOJEHCTBHE C
runpokcugoM menu(ll). CoiicTBa yKCycHOW KHCIOTBI, OOIIME CO CBOWCTBAMH MHHEPAIHHBIX
KUCIOT. JloKa3aTenbcTBO HEMPENeNbHOr0 XapakTepa *KHUAKOro xkupa. BzanumoaeicTBue ritoko3bl
u caxapo3sl ¢ rugpokcuoMm Meau(ll). KauectBennas peakuus Ha kpaxmad.

Ilpogpunvuvie u npogpeccuonanvno 3nauumvle nemenmul cooeprcanus. MeTunoBbli
COUPT U €ro HCIOJIb30BAHHE B KAYECTBE XMMHUYECKOIO ChIpbsl. TOKCMYHOCTH METAHOJNA U
IpaBUiIa TEXHUKM OE30HMaCHOCTH MpH paboTe ¢ HUM. DTWIEHIJIMKOIb U €ro MpHUMEHEHHE.
TOKCHYHOCTD STHJICHTIIMKOJIS ¥ IPaBUJIa TEXHUKU 0€30IaCHOCTH IPU paboOTe ¢ HUM.

[Tony4yeHnue peHona u3 NPOLyKTOB KOKCOXMMHUUYECKOTIO IIPOM3BOJICTBA U U3 OeH30J1a.

[TomukonaeHcanus QGopmanbiaeruaa ¢ (enosioMm B (heHomohopMaTbACTUAHYIO CMOITY.
Aneranbaerun. IlonsaTiue o keToHax Ha mpuMepe aleToHa. [IpumMeHeHue aleToHa B TEXHUKE U
IPOMBIIIJIEHHOCTH.

MuorooGpa3ue kapOOHOBBIX KUCIIOT (11aBesieBasi KUCIOTa KaK JIByXOCHOBHAsI, aKpHJIOBast
KHCJIOTA KaK HelpeieabHasi, 0eH30iHas KUCIIOTa KaK apoMaTHYecKas).

[InenkooOpasyromue Macina. 3aMeHa JKUPOB B TEXHHMKE HEMUIIEBBIM CBHIPHEM.
CuHTeTH4eCKe MOIOIINE CPE/ICTBA.

MonoyHokucnoe OpokeHue TroKo3bl. Kucimomonounsle mnpoaykTel. CuiocoBaHue
kopmoB. HutpoBanue nemitonossl. [Inpokcuus.
JlaGopatopHoe 3ansiTue Ne7.l13yuenue cBOICTB criupToB U (peHoa.
JladopaTopHoe 3ansaTue Ne8.IlonyueHnue anbAeruaoB U KapOOHOBBIX KUCJIOT M M3yUYCHHE UX
CBOMCTB.
JlabopaTopHoe 3ansaTue Ne9. [Tonyuenue cinoxHbix 3¢pupoB. CBONCTBA MbUIA U YTJIEBOJIOB.

Tema 2.4. A3oTcoaep:kamue opranundyeckue coeqnneHus. [oaumepsnl

Avunbl. [lonstne 00 amuHax. AnudaTHyecKue aMuHBbI, HX KIacCUpUKaluus U
HOMEHKJIAaTypa. AHWIMH, KaKk OpraHuueckoe ocHoBaHue. llomyuenune aHwimHa U3
HuTpoOeH3ona.lIpumMenenne aHuIMHA Ha OCHOBE CBOMCTB.

AMMHOKHUCJI0TbI. AMUHOKHCIIOTHI Kak aM(oTepHble JU(PYHKIIMOHAIBHbIE OpraHUYeCcKHe
COEIMHEHUS. XMMHUYECKUE CBOMCTBA aMUHOKHCIIOT . B3aUMOJIEUCTBUE CO LIEII0YaMH, KHCIOTaMHU
U Jpyr ¢ japyroM (peakuus HoOJMKOHAeHcanuu). [lenTuaHas CBA3b M MOJMIIETITHBL.
[IpuMeHeHre aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

Beaxu.llepuunasi, BTopu4Hasi, TPeTUUHAS CTPYKTYphl O€JNKOB. XMMHUYECKHE CBOICTBa
OeNnKoB: TropeHue, JeHaTypalus, TUAPOJIU3, LBETHble peakuuu. buonornueckue ¢GyHKIUU
OEIIKOB.

IMosmmepsl. benku u nonucaxapu il Kak OMONIOIUMEPHI.

[Tnactmaccel. IlonyyeHne noamMepoB peakuuel MOJIMMEPU3ALNN U MOJUKOHICHCALMH.
TepMoruiacTu4HbIE ¥ TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niacrmace.

Bonokna, ux xnaccudpukanus. I[lomydyenue BosiokoH. OTnenbHbIE MPEICTaBUTEIH
XUMHUYECKHX BOJIOKOH.
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Hemoncmpayuu. B3anMoaeincTeue aMMHaKka M aHWIMHA C COJISTHOM KUCIOTOM. Peakumst
aHWIMHA ¢ OpoMHOW BOAOW. JokazaTenbCTBO HaMW4Ms (PYHKIIMOHAIBHBIX TPYMI B PAacTBOPax
aMHHOKHCIIOT. PacTBopenue n ocaxaenue 6enkoB. LiBeTHble peakiyu 6enkoB. ['opeHre nTHubero
1epa v MEepCTSIHOW HUTH.

Jlabopamopnuie onvimel. PactBopenue 6enkoB B Boge. OOHapyx)eHHe OEIKOB B MOJIOKE
u B MsicHOoM OynboHe. JleHaTypanus pacTBopa Oellka KypUHOTO fiflla CIIUPTOM, pacTBOpaMU
COJIEH TSKEJIBIX METAJUIOB U MPU HArpPEBAHUH.

Ipopunabuble ©u  NpodecCHOHATBHO 3HAYHUMbIE 3JJIEMEHTBbI  COAEpP:KaHUS.
AMUHOKanpoHoBasi kuciota. KampoH Kak @pencTaBUTENb  MOJMAMMIHBIX  BOJIOKOH.
Hcnonp3oBanue  rugponuza  OeIKOB B IPOMBILIUIEHHOCTH. [NonuBuHUIXIOpH,
nonuteTpadropITuiien  (tedrmon). DenomodopManbaeTHAHbIE IIacTMacchl.  Llemmymowm.
[IpombllIEHHOE TPOU3BOJACTBO XMMUYECKUX BOJIOKOH.

JlabopaTopnoe 3ansaTHe Nel(.l3yueHue cBolicTB O€NKOB.
KonTpoabnasi padora Ne2 o pazaeny 2.

Tembl pedepaToB (10KI1210B), HHAMBUAYAJBHBIX IPOEKTOB

1. buotexHonorus u reHHas HHxeHepus — TexHonoruu XXI Beka.

2.HaHOTeXHOJOTHS KaK MPUOPUTETHOE HANpaBIICHUE PA3BUTHS HAYKH U MPOU3BOICTBA B
Poccuiickoit deneparumu.

3. CoBpemMeHHbIE METOBI 00€33apayKUBAHHS BOJIBI.

4. Annotponusi METaljIoB.

5. XKuznb u gesrenvHocTh J.M. Menneneena.

6. «Ilepuonnyeckomy 3akoHy Oyaylee He TPO3UT PA3PYLICHUEM...)»

7. Cunres 114-ro snemenTa — TpuyM($ pOCCUHCKUX (PU3UKOB-AACPIINKOB.

8. M3otomnsl Bogopoza.

9. Hcnonp30Banue painOaKTUBHBIX H30TOMOB B TEXHUYECKHX IIETISX.

10. PeHTreHOBCKOE U3JIy4YeHHE U €T0 UCTIOIb30BAHNE B TEXHUKE U MEHUIIMHE.

11. TInazma — 94eTBEPTOE COCTOSIHUE BEIIECTRA.

12. AmopdHsble BelecTBa B IpUPOE, TEXHUKE, OBITY.

13. OxpaHa OkpyKarmeil cpeapl OT XHMHYECKOTro 3arpsi3HeHus. KonmmdyecTBeHHBIE Xa-
PaAKTEPUCTUKHU 3arpsi3HEHUS OKPYKAIOLIEH CpeIbl.

14. TlpumeHeHue TBEpAOTO U razoodpazHoro okcuaa yriaeposaa (IV).

15. 3ammTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arps3HEHUS.

16. I'pyboaucriepcHbIe CUCTEMBI, WX KJIACCH(HUKAIMSA W HCIIOJIB30BaHHE B MPOecCcHo-
HaJIbHOU JEATEbHOCTH.

17. KocmeTrnueckue reiu.

18. [IpuMeHeHHEe CYyCIEH3HI U AMYJIBCHIl B CTPOUTEILCTBE.

19. Munepaisl ¥ TOpHBIE TIOPOABI KaK OCHOBA JIUTOCHEPHI.

20. PacTBOpsI BOKpyT Hac. TUIBI pacTBOPOB.

21. Bopma kak peareHt u cpena sl XMMHUYECKOro Mporiecca.

22. )Kusnb u nestenbHOCTh C. AppeHnyca.

23. Bxiag oTe4eCTBEHHBIX YYEHBIX B PA3BUTHE TEOPHH SJICKTPOJIUTUYECCKON AMCCOINA-
IUH.

24. YcTpaHeHHe )KeCTKOCTH BOJIBI Ha TIPOMBIIIUICHHBIX MTPEIIPUATHSIX.

25. CepHast KMCI0Ta — «XJ1€0 XUMUYECKOH MPOMBIIIITIEHHOCTH.

27. Vcnonp30BaHWE MHHEPATBHBIX KHCIOT HA PEATNPUATHIX PA3THIHOTO TPOQHIIS.

28. Okcubl ¥ CONTM KaK CTPOUTENIbHBIE MaTepHAJIbL.

29. Uctopus rurca.

30. [ToBapeHHas COMb KaK XUMHUYECKOE ChIPhE.

31. MHOTONHMKII KapOOHAT KaIBIHS: B TIPUPOJIE, B IPOMBIIIUIEHHOCTH, B OBITY.

32. Peakuiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
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33. BupTyasnbHoe MOJeIMpPOBaHNE XUMUYECKHX TPOLIECCOB.

34. DnekTpon3 PacCTBOPOB AJICKTPOTIUTOB.

35. DEeKTpOoIH3 pacIUIaBOB AIEKTPOJIUTOB.

36.IIpakTHueckoe NpPUMEHEHHE >JIEKTpoiu3a: padUHUPOBAHHE, TallbBAHOIIACTHUKA,
rajJbBaHOCTETHSI.

37. UcTopust osTydyeHHsl U IPOU3BOJCTBA AIFOMUHUS.

38. DIEKTPOINTHYECKOE MOTyYeHNE U papUHUPOBAHUE MEIH.

39. XKuznp u gesarenbHOCTh [, [I9BH.

40.Ponp MeTauUIOB B MCTOPUHM YEJIIOBEUECKOW IHMBHIM3AIMH. VIcTopusi oTedecTBEHHOU
yepHoi MeTarypruu. COBpeMEHHOE METAJUTypruuecKoe IPOU3BOJICTBO.

41.Vctopusi OTE4YECTBEHHON LBETHON MeTaulypruu. Ponb MeTannoB M CIUIaBOB B
Hay4YHO-TEXHUYECKOM Iporpecce.

42. Koppo3usi METAIIJIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3HHU.

43. NuepTHBIC WA 071aropoIHBIC Ta3bl.

44. Poxxaroniye cojii — IrajJoreHsl.

45. Mctopus MIBEACKON CITUYKH.

46. VicTopusi BOSHUKHOBEHHS U PAa3BUTHUS OPTaHHYECKOW XUMUH.

47. XXu3nb u nearenbHocTh A. M. bytneposa.

48. BuTtanusm u ero Kpax.

49.Ponb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIEHHMM M Pa3BUTUU MHMPOBOH OpraHMYecKOu
XUMHH.

50.CoBpeMeHHbIe IPEACTABICHUS O TEOPHUH XUMUYECKOT'O CTPOSHHUSL.

51.OKonoruueckue acneKThl UCIOIb30BAHUSI YTIIEBOIOPOAHOIO CHIPBS.

52.DKOHOMHMUYECKHE aCHEeKThl MEXAYHApOJIHOTO COTPYAHHUYECTBA IO MCIIOJIb30BAHHIO
YTIIEBOAOPOIHOTO CHIPHSI.

53.Mcropust OTKpBITHS U Pa3pabOTKU Ta30BbIX U HEPTSIHBIX MECTOpOXXJIeHUH B Poccuii-
ckoil dexpepanumu.

54.XuMus yriieBoJIOpoTHOTO ChIPbs U MOs OyayIas nmpodeccusi.

55.Y11€BOI0pPOIHOE TOTUIMBO, €T0 BUBI U Ha3HAUYCHHE.

56.CuHTEeTHYECKHE KaydyKH: UCTOPHUS, MHOT0OOpas3ne U MepCreKTUBBL.

57.Pe3MHOTEXHIMYECKOE TPON3BOJICTBO U €TO POJIb B HAYYHO-TEXHHUECKOM IIporpecce.

58.CBapouHO€e MPOU3BOJICTBO U POJIb XUMHUH YTIIEBOAOPOAOB B HEM.

59.Hedts 1 ee TpaHCHOPTHPOBKA KaK OCHOBA B3aWMOBBITOJHOTO MEXIYHAPOIHOTO CO-
TPYAHUYECTBA.
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2. TemaTnueckoe NJIaHMPOBaHUE

[lpu peanuzanuu conepxkanust o00II€00pa30BaTENbHON y4eOHOW AUCHUIUIMHBL «XUMHUI»B
npenenax ocoenus [IIICC3 na 6a3ze ocHOBHOTO 00IIeTr0 00pa30BaHUs C MOIYYEHUEM CPEIHEro
o01iero o0pa3oBaHus MaKCUMalIbHas yueOHast Harpy3Ka 00y4aroluXxcs COCTaBIIsACT:
o no creruanbHOCTsIM CIIO TexHndyeckoro npoduis npodeccnoHaIbHOro 00pa3oBaHus -
117 w4acoB, u3 HHUX ayauTopHas (oOsi3aTenbHas) Harpy3ka oOOyYaronIuXcs, BKIIIOYAs
NpaKTUYECKHE U JIaOOpaTOpHBIE 3aHATHS 78 - 4acoB; BHEAYAUTOpPHAs CaMOCTOsITEeIbHAs padoTa
CTyneHTOB — 39 4acoB.

TemaTu4yeckuii njiaH o0meodpazoBare/bHOH Y4eOHOM JMCIUIIIUHBI

JJIS CIIeNHATBHOCTH
22.02.01- Metamnyprus 4€pHBIX METAJUIOB

Buo yuebnoti pabomeul. YueOHas HarpysKa,yac

B MOoOetl
Ayoumopnvie 3anamus. 0 saauntogecmeui ¢

S npenodasamenem
3
Cooepoicanue obyuenus = 5 HIL 3
3 3 'S
= §‘ Y
3 £ S 3 3
3 = 2 2 3 3
S ¢l 5| | ¢f|8E| &S
3 S| 3 S| 35|55 £=8
3 = 3 3 g3 S 3 £ 3
Q Y IS ISR IS I8
g = g3 S 5| 8
= S g S
g 3
Q3
BBenenune 3 - 2 2 - - 1
Pazjen 1. O61as u Heopranuveckasi XuMus 66 - |44 | 28 4 12 22
Tewma 1.1. OCHOBHBIE TOHATHSI U 3aKOHBI 3 - 2 2 - 1
Tema 1.2.11epuoandeckuii 3axoH u [lepuoanueckas -
cucteMa xumudeckux aneMenToB [[.M.Menneneesa u 3 2 2 - - 1
CTpOEHHE aToMa
Tewma 1.3. CtpoeHue BemecTra 6 - 4 4 - - 2
Tema 1.4. Bona.PacTBopbl. DnekTpoauTieckas 3 - 2 2 1
JTUCCOITHAITUS
Tema 1.5.Knaccudukaiius HEOPraHUYECKUX COSAMHEHUN U 15 - 10 4 5 4 5
HX CBOICTBA
Tewma 1.6. Xumuyeckue peakiyu 6 - 4 4 - - 2
Tema 1.7. MeTayutbl 1 HEMETaJLTBI 30 20 | 10 2 8 10
Bueayoumopuaa camocmoamenwvnasn paboma
[ToaroToBKa BBICTYIICHHH 10 33JaHHBIM TeMaM, JOKJIAJOB,
pedeparos, 3cce, MHAUBHIYAILHOTO MPOEKTA C
WCIOJIb30BaHNEM MH(GOPMAITMOHHBIX TEXHOJIOTHHA U JIP.
Pazjnen I1.Opranunyeckasi xumms 45 - | 30 | 18 2 10 15
Tema 2.1. OCHOBHBIE TOHATHUS OPraHUYECKON XUMHUH U 3 - 2 2 1
TEOPHUS CTPOSHUS OPTAHUICCKUX COCTMHCHUI
Tema 2.2. YrieBo1opoabl M UX IPUPOJHBIE HCTOYHUKU 12 - 8 4 2 2 4
Tema 2.3. Kucnopoacoaepxane OpraHu4ecKue 18 - 12| 6 6 6
COCJTMHEHUS
Tema 2.4. A3oTcoaepkaline OpraHnuecKre COeTMHEHHUS. 12 - 8 5 2 4
[Tonumepsl

Bueayoumopnasa camocmoamenwvnas paboma
[ToaroroBka BBICTYIUIEHUH 1O 3aJaHHBIM T€MaM, JOKJIa/I0B,
pedeparos, 3cce, MHANBHIYAILHOTO MPOEKTA C
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MCIO0JIb30BaHNEM MH(GOPMAIIMOHHBIX TEXHOJIOTHH U Ap.

Koncynomayuu

HTorosoe 3ansarue

3 2 1

Ilpomerccymounan ammecmayus 8 hopme ougppepenyuposannozo 3auema

Bcezo

117 |- [ 78|50 | 6 | 22| 39

XapakTepucTHKA OCHOBHBIX BHI0B YU4eOHOMH 1esiTeJIbHOCTH CTYIeHTOB

Copep:xanne 00ydeHUs

XapakTepuCTHKa OCHOBHBIX BUJIOB JICATEIILHOCTH CTY/ICHTOB (Ha YpOBHE
yueOHBIX NIeHCTBUIN)

Baxkneiimme xumMudeckue
IMOHATHSA

VYMeHue mgaBaTh OMpEACICHHE W ONCPHPOBATH CICAYIOMIUMH XH-
MHUYECKUMH TTOHATHSMH: BEIIECTBO, XHMHUCCKHH DIIEMECHT, aTOM,
MOJICKYJ1a, OTHOCHTEJbHBIC ATOMHAs M MOJICKYJSIpHAas MAacChl, HOH,
QIUTOTPOIIHS, U30TOIIBI, XUMHYIECKasI CBS3b, 3JIEKTPOOTPHIIATEIbHOCTD,
BAJICHTHOCTB, CTCIICHbL OKHUCJICHUA, MOJIb, MOJIsIpHAsA Macca, MOJIHpHI:Iﬁ
00beM Ta3000pa3HbIX BEIISCTB, BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS, PACTBOPHI, JICKTPOIUT U HEIJICKTPOIIHUT,
AIICKTPOIIUTHIECKAS. TUCCOIMAIMS, OKUCIUTEIb U BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTaHOBJICHHUE, TEIUIOBOH A(P(EKT peakinu, CKOPOCTh
XMMHYECKOM  peakiMu,  KaTaim3, XHMHYECKOe  PaBHOBECHE,
YIJIEPOTHBIH CKeeT, QYHKIIMOHATIbHAS IPYIIIa, H30MEPHSs], TOMOJIOTHS

OCHOBHBIE 3aKOHBI XUMUU

DopMynHpoOBaHUE 3aKOHOB COXPAHEHUSI MACCHI BEIIECTB M IMOCTOSH-
CTBa COCTaBa BEICCTBR.

YcTaHOBKa NPUYHHHO-CIEICTBEHHONW CBS3M MEXAY COJNEp)KaHHUEM
STHX 3aKOHOB W HANWCAHWEM XUMHYECKHX (OpMYNT M ypaBHEHHIA.
YcTaHOoBKa 3BOJIOLMOHHON CYHIHOCTH MEHEJIEEBCKOM M COBPEMEH-
HOM (opMyIHpOBOK Tepuomudeckoro 3akona JI. M. MeHnneneeBa.
OO0bsicHeHHe (U3NYECKOTO CMBICTIa CHUMBOJHUKH TEPUOANIECKON
TabyMIbl XuMudeckux aeMenToB J[. M. MennesneeBa (HOMEpORB diie-
MEHTa, Tepuojaa, TPYNIbl) U YCTAaHOBKA MPHIYWHHO-CIEACTBEHHOM
CBS3M MEXJy CTPOCHHEM aToMa W 3aKOHOMEPHOCTSMH H3MEHEHUS
CBOMCTB 2JICMEHTOB M OOpa30BaHHBIX MMH BEIIECTB B MEPUOAAX U
rpyrmnmax.

XapakTepucTHKa 3JIEMEHTOB MaNbIX M OOJBIIUX MEPUOJOB IO WY
nonoxeHuto B [lepuonnueckoii cucreme /. 1. MenneneeBa

OCHOBHBIE TEOPUU XUMHUHI

YcTaHoBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEIIECTB OT CTPOEHUS
aTOMOB O0Opa3ymIIUX WX XUMHUYECKHX 3JIEMEHTOB. XapaKTepHCTHKa
BaKHEHIIIMX THIIOB XHMHYECKHX CBS3€H W OTHOCHTCIBHOCTH STOH
TUIOJIOTHH.

OO0BbsICHEHHE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOE-
HUS KPUCTAJUIMYECKUX PELIETOK.

DopMyJIMPOBKAa OCHOBHBIX IOJOKEHUH TEOPUU BJIEKTPOITUTHYECKON
JIUCCOLIMAIIMM W XapaKTepUCTUKAa B CBETE€ O3TOH TEOpPUH CBOMCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETMHEHUH.

DopMyJIMPOBKAa OCHOBHBIX IMOJOKEHUH TEOPUM XHMHUYECKOTO CTpOe-
HUSI OPraHUYECKUX COCJAMHEHUNW W XapaKTepUCTHKa B CBETE 3TOMU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPTaHMYECKHUX COEAMHEHUN

Baxneiimue BelecTBa u
MaTepHabl

XapaKkTepucTuKa cOCTaBa, CTPOCHHUS, CBOMCTB, MOJYUYEHUS U MpPUME-
HeHUs BakHeHmmx MeTauioB (1A u Il A rpymnm, amoMuHus, xeiesa, a
B €CTECTBEHHO-HAYYHOM NPO(UIe M HEKOTOPBIX U-3IEMEHTOB) M HX
COEIMHEHMI.

XapaKTepucTuKa cOCTaBa, CTPOCHHUS, CBOMCTB, MOIYYEHUS U MpUME-
HeHnsa Baxkuewmux HemeTtawioB (VIII A, VI A, V A rpynm, a takxke
azora u ¢ocdopa, yriepoaa U KpeMHUs, BOJIOPOJA) U UX COCAHHEHHH.
XapakTepucTuKka cOoCTaBa, CTPOCHUS, CBOMCTB, MOJTYUYEHUS U MpUME-
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HEHUS Ba)XKHEUIIMX KJIACCOB YIJIEBOAOPOAOB (AJIKAHOB, IMKJIOAIIKA-
HOB, QJKCHOB, aJKHHOB, apeHOB) W WX Hauboliee 3HAYMMBIX B
HApOJHOXO3SMCTBEHHOM IUTaHE TPEJCTABUTEIICH.

AHanoruyHasi XapakKTepUCTHKA BAXHEHUIIUX MPEICTABUTEICH IPYTrUX
KIIACCOB OPraHMYECKHX COCJWHEHUN: METaHOJa M DTaHOJA, CIOMHBIX
PhUpOB,  KHPOB, MBUI,  anmpaerunoB  (popmManpaerugoB  u
areTalbACruAa), KETOHOB (alleTOHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHCIIOTBI, JUIsl E€CTeCTBEHHO-HAYYHOTO MpOMUiIs NpeaCTaBUTEICH
MPYTHX KIACCOB KHCIIOT), MOHOCAXapumoB (TIIFOKO3BI), IHCAXapHIOB
(caxapo3bl), MONHCAXapUAOB (Kpaxmajia U IICJUTFOJIO3bI), AHWJIMHA,
AMUHOKHCIIOT, OCJIKOB, MCKYCCTBEHHBIX M CHHTCTHYCCKUX BOJIOKOH,
KaydJyKOB, IJIacTMace

XHAMHYECKUN S3BIK U
CUMBOJIHKA

Hcrionp3oBanne B y4eOHOW W TMPOodeCCHOHAIBHON MeSTeTbHOCTH
XUMHYECKUX TEPMUHOB i CUMBOJIUKHU.

Ha3BaHure M3y4eHHBIX BEIIECTB 10 TPUBUAIBHON WIIM MEXKTyHAPOTHOM
HOMEHKJIAType W OTPaKEHHE COCTaBa ATHX COSAMHEHHWH C MOMOIIBIO
XUMHYECKUX (DOPMYIL

OTpakeHHe XMMHUYECKHX IPOIECCOB C MOMOIIBI0 YpaBHEHUN XUMHU-
YECKHUX PeaKuui

XUMHUYECKUE pPEeaKIIUU

OObsicHeHHEe CYNTHOCTH XHMHYECKHX TporeccoB. Kiaccuduramms
XUMUYECKUX PEAKIUI M0 Pa3IMYHBIM MPU3HAKAM: YHCIY U COCTaBYy
MPOIYKTOB U PEareHTOB, TEIIOBOMY 3¢ (deKTy, HampaBicHuUio, (pase,
HATMYHUIO KaTaIA3aTopa, N3MEHEHHIO CTETIEHEH OKHUCIICHHS IIEMEHTOB,
00pa3yoIIuX BEIIECTRA.

YcTaHOBKa MPU3HAKOB OOIEro W Pa3InYHOTO B THITOJIOTUH PEaKIUii
JUISL HEOPTaHUYECKOM M OPraHUuYeCKON XUMUH.

Krnaccudummkanus BemecTB M IPOIECCOB ¢ TOUYKH 3PEHUS OKUCIICHUS-
BoccTaHOBNeHUA. CocCTaBlieHHE YpaBHEHHMH peakluil C IOMOIIbIO
METO/Ia IEKTPOHHOTO OaaHca.

OObsiCHeHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOW PEaKIHH W IIOJIO-
JKEHUS] XUMUYECKOT'0 PABHOBECHSI OT Pa3IMUHBIX (PaKTOPOB

XUMHAYECKUMN BrinosiHeHME XMMHUYECKOTO IKCIIEPUMEHTA B TIOJITHOM COOTBETCTBUHU C
SKCIIEPUMEHT MpaBwiiaMu 0€30ITaCHOCTH.
HabGmonenue, ¢ukcamuss W omucaHue pe3yJiIbTaTOB IPOBEIEHHOTO
3KCIEPUMEHTA
Xumuueckas [IpoBeneHre caMOCTOSTEIBLHOIO MOMCKAa XUMUYECKOH HMH(pOpMaIuu ¢
uH(pOpMAITHs HCITOJIb30BAaHUEM  Pa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISPHBIX

W3IaHWl, KOMIIBIOTEPHBIX ©0a3 MaHHBIX, pecypcoB IHTepHeTa).
Hcnonb3oBaHue KOMIBIOTEPHBIX TEXHOJNOTUH JUIsi 00paboTku U
nepefayn XUMU4YecKod MH(POpMAaUd M €€ TMPEJACTaBICHHS B pas-
JUYHBIX (hopMax

PacueTrsl Mo XUMHUYECKUM
(dhopMyJiaM ¥ ypaBHEHUSIM

YcraHOBKa 3aBUCUMOCTH MEXJY KaueCTBEHHOW M KOJIMYECTBEHHOMN
CTOPOHAMHU XUMHUYECKHX OOBEKTOB U MPOIECCOB.
Pemenne pacyeTHbIX 3a7a4 0 XMMUYECKUM (OpMYyJiaM U YpaBHEHUSIM

[IpodunsHOE M
npohecCHOHATBHO 3HAYNMOE
coJepkaHue

OOBsiCHEHNE XUMUYECKUX SIBICHUH, TPOUCXOASLIINX B IPUPOAE, OBITY
W Ha TIPOM3BOJICTBE.

OnpenesneHne BO3MOKXHOCTEH MPOTEKaHUsI XMMHUYECKUX MPEBPaILCHUN
B Pa3JIMYHBIX yCIOBUSX.

Cobmro/ieHre PaBUIl SKOJIOTUYECKH TPAMOTHOTO TMOBEIEHUS B OKpY-
JKaroliel cpene.

OneHKa BIMSIHUS XUMHYECKOTO 3arpsi3HEHHS OKpY’Karolled cpeabl Ha
OpTraHu3M 4Y€JIOBEKA U JPYTrUue XUBBIC OPpTraHU3MBbI.

Coburoienrie mpaBmin 0e30MacHOro OOpalieHusl ¢ TOPIOYUMH U TOK-
CHYHBIMH BeEILIECTBaMH, J1abopaTopHBIM oOopyaoBanueM. [loaroroska
PacTBOPOB 3aJaHHOW KOHLIEHTPALKH B OBITY M HA IPOU3BOJICTBE.
Kputnueckass oOmeHKa JOCTOBEPHOCTH XHMHYECKOW WH(MOpMaIny,
MOCTYNAIOIIEH U3 pPa3HbIX HCTOYHUKOB
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3. YueOHo-MeToAMYECKOE H MATepPHAJIbLHO-TeXHMYECKoe o0ecrneyeHne
NMPOrpamMmMbIo01Ie00pa30BaTeIbHON YUeOHO JUCIHMILIHHBI

OcBoenne 0011e00pa30BaTEILHONIIPOrpaMMbl Y4€OHOM TUCHUIUIMHBI «XHUMHUS» MpEAroaaraet
Hannuue B OIIK, peanusyromiem oOpa3zoBaTeabHy0 IPOrpaMMy CpPEeIHEro 00I1Iero oopa3oBaHus
B mpexaenax ocBoenus OIIOIT CITO (IITICC3) na 6a3e OCHOBHOrO 0OIIEro 0oOpa3oBaHUS,
y4eOHOro KabMHeTa XUMHH.

Kabuner xumuu

[Tepedyenb OCHOBHOTO 000PYIOBaHMsI, yueOHO-HATIISAHBIX TOCOOMI:

- KOMIUJIEKT MeOemu /1715 pernoiaBares,

- KOMIUICKT MeOemH i1 00yJaronuxcs Ha 25 MoCaJ0YHbIX MECT,

- TOCKa ayAUTOpHAs,

- cTeHbl THGOPMAITMOHHEIE:

"[lepuoanueckas cucrema sanemenToB /.M. Menaeneera ",
"Tabmuia pacTBOPUMOCTH COJICH, KHCIIOT ¥ OCHOBaHMI B BOJIE M cpe/ia pacTBopa ",
"[IpaBuiia TeXHUKH 0€30MTACHOCTH NP pabOTE B KAOMHETE XUMHH
"KauecTBeHHBIC peakIMy HAa KATUOHBI, AHUOHBI U OPTaHUYECKUE BEIlleCcTBa ',

"®duznyecKkre BEeITNYNHBI BHIPAKCHUS TTOPIIMIA BEIIECTB
"KonnyecTBEHHBIE BEIUYUHBI B XUMUHA ",
- y4eOHBIC TaOJIHUIIBI:

"Mop-eIMHNUIIA KOJINYEeCTBa BEIEeCTBa ',
"Cocrasienue GopmyI1 1Mo BAJICHTHOCTH ",

"I'eneTnyeckas CBS3b KJIACCOB HEOPTAHMYECKUX BEIIECTB
"Cocrasnenne hopmyin cosei ",

"XHUMUYECKHE 3HAKH U aTOMHBIE MaCChl BAXKHEHIIINX JIEMEHTOB ",
- IOPTPETHI YICHBIX XUMHUKOB,

- HarJasAaHbIE TOCOOHUS:

"Mopnenu KpUCTaUIMYECKUX pelIeToK rpaduTa, MeIu, TMOKCUaa yrieposaa ",

"Mopeny aTOMOB JIJIsl COCTaBJICHUS MOJIEKYJI OPraHUYEeCKUX BEIECTB ',

- koyutekuu “Tlnactmaccest ', "MuHepansl v ropHble Iopoibl 1,2 yacTy,

- KOMITBIOTED,

- MYJIbTUMETUA-TIPOCKTOP,

- OKpaH HACTEHHBIM.

[TporpamMmmHoOe obecrieucHue:

- Microsoft Windows 7 (mumen3uss Ne61046615, aBTOpM30OBaHHBIM HOMEp TIHUIEH3MATA
91049631ZZE1410),

- Microsoft Office 2003 (muuensus Ne41764220, aBTOpU30BaHHBIA HOMEp IHIlEH3MATA
61748179ZZE0902),

- PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499 User 1
year Educational Renewal License (JIuniensuonnoecornamienne Ne JJOA300419/1-1/175).
Jlaboparopus XuUMHH
[lepeueHb OCHOBHOTO 000PYIOBaHMS, YU€OHO-HATJIAIHBIX TTOCOOMIA:

- KOMIUJIEKT CTeIMaTU3UPOBAHHON MeOen sl MPenoJaBaTes,

- KOMIUTIEKT CIEIUaTN3UPOBAaHHON MeOenr UTsi 00y4Jaromnuxcs,

- JI0CKa ayIUTOpHAas,

- cTeH 16l MH(POPMAITMOHHEIE:

"[lepuoauueckas cucrema snemenToB [[.11. Menzaeneesa ",

"Tabnuiia pacTBOPUMOCTH COJIEH, KUCIIOT U OCHOBaHUH B BOjE",

"IIpaBuia TeXHUKH 6€30MACHOCTH NPU paboTe B KAOMHETEe XUMUH ",
- BBITSDKHAS ¥ IPUTOYHAS. BEHTHJISAIHS,

- TEXHOXHMMHYECKHE BECHI C PA3HOBECAMH,

- TUCTHILISTOP,
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- CyIIMJIBHBIN KA,

- JJIEKTPOILINTA,

- XUMHUYEeCKas 1ocy/a,

- BCIIOMOraTelIbHOE 000pyI0BaHHeE,

- XUMUYECKHE PEAKTHUBBI,

- MarHUTHbBIE MEIIAJIKH,

- apEOMETPHI,

- HarpeBaTelbHbIe MPUOOPHI,

- IpUOOp ISt OTBITOB 110 XUMHUU C JIEKTPUUECKUM TOKOM,
- PHwmetp naGopaTopHbIi,

- orokxonmopumerp KDK-2,

- CIICLOJIeXk /1A U CPEJICTBA MHAUBUIYalIbHOM 3aIIUTHI.

B OuGmuoteunslii (QoHA BXOAAT YUEOHUKH, Y4EOHO-METOAMUYECKHI KOMILIEKC
mucturuael (YMKJI), oOecneunmBaromye OCBOCHHE YYEOHOW JUCHUIUIMHBI  «XHMHS»,
PEKOMEH/IOBAaHHBIC WJIM  JONYyIIEHHBIC I  HCIOJh30BAaHUS B  MpodeccroHAIbHBIX
00pa3oBaTeNbHbIX OpraHM3AlMIX, pPEaJU3yIIIUX 00pa30BaTEIbHYI0 MPOrPaMMYy CpPEIHETO
obmiero obpazosanus B npenenax ocsoerust OITOIT CITO (ITTICC3) na 6a3e 0OCHOBHOTO 00IIEro
o0OpasoBaHwUs.

bubnvoreynplii  (OHI JOMONHEH XUMHYECKOH JHIMKIONEANCH, CHPaBOYHUKAMU,

KHUTaMU JIJIs1 YTEHUS TI0 XUMHH.
B mnpouecce ocBoeHus mporpammsl 0011€00pa3oBaTeIbHON Y4eOHOW AUCHMILIMHBL «XHUMHSI»
CTYJIEHTHl MMEIOT BO3MOXKHOCTH JOCTYyNa K 3JCKTPOHHBIM Y4eOHBIM MaTepuaiaM MO0 XHMHHU,
UMEIOIIMMCST B CBOOOJHOM JIOCTyme B ceTu VHTepHET (9JEKTPOHHBIM KHUTAM, MPAKTHKyMaMm,
TeCTaM U Jp.)
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6.

4. UadopmannoHHoe obecnievyeHue 00ydeHust
JlutepaTtypa AJsl CTYA€HTOB

labpuensa O. C. Xumwus 11 npodeccuit U CIenuaaTbHOCTeH TEXHUYECKOTO MPOQIIIS:
Y4eOHHK I CTyHd.ydpexaeHuil  cpea.npd.odpaszoBanus / 0O.C.TI'abpuensH,
N.I".OctpoymoB.-5-€ u3 ., crep. — M.: U3natenbckuil neHTp «Akanemus», 2017. — 272 c.,
[8] m.uB.un. ISBN 978-5-4468-4422-7

I'muuka, H. JI. O0mas xumus : yuyebnoe mocobue / H.JI. I'muuka. - crepeotun. - M. :
KHOPYC, 2017. - 750 c. - (Cpennee npodeccuoHaibHOE 00pa30oBaHHE).

Epoxun FO.M. Xumus 1uis npodeccuii v crienuanbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4qHOTo mpoduiield : y4eOHHK I CTyId. YUpexiaeHud cpea. mpod. obpazoBaHus /
IO.M.Epoxun, MN.b.KoBane Ba. — 7-e u3n., crep. — M. : M3parenbCkuil LEHTp
«Axanemus», 2020. — 496c¢. https://www.academia-moscow.ru/reader/?1d=452494#copy

Jluteparypa s npenoaaBareJiei

@Oenepanbhblii 3akoH oT 29.12.2012 Ne 273-®3 «0O6 oOpa3oBanuu B Poccuiickoit
Oenepauun» (B pen. Denepanpubix 3akoHoB 2013 - 2014 rr.,c WM3MEHEHUSAMH,
BHeceHHbIMH DenepaibHbiM 3akoHOM oT 04.06.2014 Ne 145 - @3, B pea. oOT
03.07.2016, c u3m. ot 19.12.2016.)

[Ipukaz MunucrepctBa obOpazoBanuss u Hayku P® ot 17.05.2012 Ne 413 «OO06
YTBEPKACHUH (PelIepalbHOTO roCcy1apCTBEHHOT0 00pa30BaTeIbHOTO CTaHapTa CPEIHETO
(mosHOTO) 00I1IIEr0 00pa30BaAHUS Y.

[Ipuka3z MunucrepctBa obpazoanust u Hayku P® ot 31.12.2015 Ne 1578 «O BHecenuu
W3MEHEHUN B (elepalibHblil rOCyAapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT CPEAHETrO
obmiero oOpa3oBanusi, yrBepa¢HHbINA [Iprkazom MuHucTepcTBa 00pa3oBaHUs U HAYKU
P® ot 17.05.2012 Ne 413»

[TuceMo JlemapTraMeHTa TOCYJapCTBEHHOM NOJUTHKU B cdepe MOATOTOBKH paboyux
kagpoB u IO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenpanuu mo
OpraHM3aly TOJy4yeHHUsi cpeaHero oOmiero oOpa3oBaHUs B TPENelax OCBOCHHUS
o0pa3oBaTeNbHBIX MPOTPaMM CpeaHero mnpodeccuoHanbHOro oOpa3oBaHMs Ha 0ase
OCHOBHOT0 0011ero o0pa3oBaHus ¢ yueToM TpeOoBaHUM (eaepanbHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB U MOJy4yaeMOH Mpodeccuy WK CIEeNUaTbHOCTH CPEIHETO
PO eCCUOHATBHOTO 00Pa30BAHUSY.

[IpumepHass ocHOBHas oOpa3oBaTelbHAas MporpaMma cpeiHero ooOmiero ooOpa3oBaHMs,
0/100peHHas pelieHneM (peneparbHOro y4eOHO-METOUYECKOTO 00bEIMHEHHS TI0 00IIeMYy
oOpa3zoBanuio (MpoToko ot 28 utoHsa 2016 1. Ne2/16-3).

I'abpuensn O. C. EcrectBo3Hanue. XuMus : yued. Ui CTyl. YUpEKICHUH cpel. mpod.

obpazoBanus / O. C. I'abpuensn, U. I'. OctpoymoB. — 6-e u3z., crep. —M. : U3narenbckuii

NogakrwnpE

1eHTp «Axagemus», 2020. — 240 c., [8] c. us. Bxi. https://www.academia-
moscow.ru/reader/?id=471481#copy

HHuTepHer-pecypcesl

www.hemi.wallst.ru (O6pa3oBarenbHbIi CAUT IS IIKOJBHUKOB «XUMHUSI»).
WWW.chem.msu.su (DnekTpoHHast OMOIMOTEKA MO0 XUMHH).

WWWw.enauki.ru (iHTepHeT-u31aHue It yauTeneil « ECTeCTBeHHbIC HAYKHY ).
www.1september.ru (meToguyeckas razera «llepBoe CeHTIOPsI»).
WWW.hvsh.ru (xypram «XuMus B IIKOJIEY).

WWW.hijJ.ru GkypHaim «XuMUS 1 KHU3HBY).

www.chemistry-chemists.com (35eKTpoOHHBIH XKYpHAIT «XUMUAKHA U XUMHUS).
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