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Pabouas mporpamma pazpadorana Ha ocHoBe [IpumepHoii mporpamma
0611e00pazoBarenbHON yueOHO M AucuurnHbl « Xumus» (aBrop: O.C. ['abpuensin,
KaHauaat neparorunyeckux Hayk; M.I'. OctpoymoB, npodeccop, TOKTOp XUMUYECKUX
Hayk., 2015 rom) 1 cienuaaIbHOCTH CPETHETO MPO(PecCHOHATHLHOT0 00pa3oBaHUS
15.02.01 MoHTAK M TEXHHYECKAsI IKCILTYATAIUSA POMBIILLICHHOT 0 000py10BAHU S
Ha 0aze OCHOBHOro oOIero oOpa3oBaHMs NPU MOJTOTOBKE KBATU(PHUIIMPOBAHHBIX
pabouux, CIyKalUX, CIEHUATUCTOB CPETHEr0 3BE€HA C MOJYYCHHUEM CPEIHEro 00IIero
obpazoBanus. IIporpamma paspaborana Ha ocHoBe TpeOoBanmii dPI'OC cpemnero
ob1ero oOpa3oBaHUs, NPENBSIBISIEMBIX K CTPYKTYpE, COJEP>KAHUIO U PE3yibTaram
OCBOCHHS Y4EOHOU AUCIMILIMHBI « XUMUSD .

Conepxanue nporpamMmbl « XUMUsD HAIMIPaBJICHO HA JOCTH)KEHUE CIICTYIOIINX 11eIICH:
* (hopMHUpOBaHKE Y 00YUAIOMIMXCS YMEHHS OIIEHUBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS
TUTSL KKJIOTO YEJIOBEKa;
* (hopMupoOBaHKE y 00yUYaIOIINXCS TIETOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMUH B
CO3/IaHMH COBPEMEHHOW €CTECTBCHHO-HAyYHOW KApTHHBI MHpA; YMEHHS OOBSICHATH
O0BEKTHI M MPOLECCH OKPYXKAIOIMIEH JEHUCTBUTEIBHOCTU: MPUPOIHOM, COIMAIBLHOM,
KyJIbTYPHOU, TEXHUIECKOU CPEIIbI, UCTIONB3YS JJISl 3TOT0 XUMUYECKHUE 3HAHMUS;
* pa3BuTHE Yy OOydYalomUXCs YMEHUM pa3nuyath (GakThl W OIIEHKH, CpPaBHHUBATb
OIICHOYHBIC BBIBOJBI, BHJICTh MX CBSI3b C KPHUTEPHUSAMHU OIICHOK M CBSI3b KPHTEPHUCB C
OTPEIETICHHON CUCTEMOM LIEHHOCTEH, (POpMYyIMpOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO
NO3HILIHNIO;
* mpuoOpeTreHre OOYUYaIOIMMUCS OTbITa Pa3HOOOPA3HOUN NEATEIbHOCTH, MO3HAHUS U
CaMOTIO3HAHMS, KJIFOYCBBIX HABBIKOB, WMCIOIIMX YHUBEPCAIbHOEC 3HAYCHHE JIIA
pPa3IMYHBIX BHJIOB JEATEILHOCTH (HABBIKOB PEIICHUs MPOOJeM, MPUHATHS PEIICHHMH,
MOUCKa, aHaM3a M 00paboOTKH MHQPOpPMAIUMHA, KOMMYHUKATHBHBIX HAaBBIKOB, HABHIKOB
U3MEPEHUMN, COTPYTHUYECTBA, O€30MACHOT0 OOpaIleHUs ¢ BEUIECTBAMH B TOBCETHEBHOM
JKU3HU).
B mporpammy BKJIIOUEHO COjeprKaHUE, HAMpaBlIeHHOE Ha ()OPMUPOBAHUE Y CTYICHTOB
KOMIIETEHIINH, HeoOXoauMbIX I kadecTtBeHHOTOo ocBoeHuss OIIOIT CITIO na 6aze
OCHOBHOTO 00IIero o0pa3oBaHMUS C TMOJYYCHHEM CPEIHEro OOINero oOpa3oBaHUS;
NPOTPaMMBbl TIOJTOTOBKH KBATM(UIIMPOBAHHBIX pPa00YMX, CIyXKaIIuX, MPOTPaMMBbI
MOJrOTOBKH crienuanucToB cpennero 3seHa (IIICC3).



OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCHUILIMHBI « XUMMS»

XuMusi — 3TO HayKa O BEIIECTBAX, MX COCTaBE U CTPOCHUH, CBONCTBAX M
OpeBpalIeHUsIX, 3HAUEHUM XUMHUYECKHX BEUIeCTB, MaTepHajioB M MPOILIECCOB B
NPAKTUIECKOM JCITEIbHOCTH YEIIOBEKA.

Coneprxanue 00111e00pa3oBaTeIbHON y4eOHOM TUCIIUTITMHBI « XUMUS» HAIIPaBJICHO Ha
YCBOCGHHUE 00YYaIOIMMUCS OCHOBHBIX MOHSTHH, 3aKOHOB U TEOPHUI XUMHUU; OBJIaJICHUE
YMEHUSIMU HAOJI0JaTh XUMUYECKUE SBIICHUS, MPOBOIUTh XUMHUYECKUNA IKCIICPUMEHT,
NPOM3BOJUTh pPacUeThl Ha OCHOBE XUMHUYECKHX (OPMYNT BEIIECTB M ypaBHEHHU
XUMHYECKUX PEAKIIUM.

B mpouecce u3yueHuss XUMHM Y OOYyYarOUIMXCS Pa3BUBAIOTCS IO3HABATENbHBIC
UHTEpPEChl U MHTEIUIEKTYalIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIbHOM
NprOOpETeHUs] 3HAHWUM 10 XWMHUW B COOTBETCTBHM C BO3HUKAIOIIMMHU XKU3HEHHBIMU
npoOaeMaMu, BOCITUTHIBAETCS OEpPEKHOE OTHOIIEHUS K PUPO/IE, TOHUMAaHUE 37J0POBOTO
o0Opaza K13HU, HEOOXOAUMOCTH MPENYIPEKIACHUS IBICHUN, HAHOCSIIMX BPE 3/10POBbIO
Y OKPYKAIOLIEH Cpele.

OHM OCBaMBaIOT MPUEMBI TPAMOTHOTO, 0€30MaCHOTO MCTIOJIb30BAHUS XUMUIECKUX
BEIIECTB W MAarepuajioB, TNPUMEHSEMBIX B OBITYy, CEIbCKOM XO3SMCTBE H Ha
IIPOU3BO/ICTBE.

Peanu3anus 1eyKTUBHOTO MOAX0Aa K U3yYEHHIO XUMUU CIIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTUYECKUX OTIepaIlyid MBIIIUICHUSI, KaK aHAIN3 U CUHTE3, 0000IIEHHE U KOHKPETU3AIINS,
CpaBHEHHUE U aHAIOTHS, CUCTEMaTH3aIMsl U KiIacCcuduKaius u Jp.

B mpomecce wu3yuyeHuss XumuM BaxHO (OopMHUpOBaTh MHGOPMALMOHHYIO

KOMIIETEHTHOCTh 00y4atommxcsi. [loaToMy npu opranuszanuu caMoc TOSITEIbHOU paboThI
HEOOXOAMMO AaKIEHTHUPOBAaTh BHUMaHUE OOYydYaroNMXCs Ha TMOUCKe WHPOpMAIU B
cpeacTBax Maccmenua, lHrepHere, y4eOHOW M CHEUUAIBLHOW JUTEpaType C
COOTBETCTBYIOIIUM O(QOPMIICHUEM U MPEACTABICHUEM PE3yIbTaTOB.
N3yuenne o0061meo0pa3oBareIbHON yUYEOHOW MUCHUIIMHBI «XUMHS» 3aBEpIIACTCS
nojBeAcHHUEM HTOroB B (opMe auddepeHupoBaHHOTO 3adeTa B  pamKax
IIPOMEXYTOYHOW arrecTaluu CTyaeHToB B mpouecce ocBoenusa OIIOII CIIO ¢
noJiydyeHreM cpeanero oomero odpazosanus (IIIICC3.)

MECTO YYEBHOWM JUCHUILJIMHBI B YYEBHOM ILTAHE

YyebHas quciumuimHa « XUMUsD» U3ydaeTcs B 0011eo0pa3oBaTeIbHOM HUKIIE Y4€OHOTO
OIIOII CTIO na 6a3e 0cHOBHOTO 0011Ier0 00pa3oBaHus C MOJTyICHUEM CPEIHErO OOIIEeTOo
obpazopanus (IITIICC3).

MecTo yueOHON TUCIUTUIMHBI « XUMHUS» — 0a30BbIN yUeOHBIN MPEIMET.

PE3YJIbTATBI OCBOEHUS YUEFHOM JUCUILIUHBI

OcBoenne coaepxaHusl y9eOHOW AUCIMIUIMHBI « XUMHUS», 00SCIIEYNBACT TOCTHIKCHHEC
CTYyJICHTaMU CJICIYIOIIUX PE3YJIbTaTOB:

* IUYHOCHLHBIX .

— YYBCTBO TOpPJOCTA W YBOXKEHUS K HUCTOPUU U JOCTHUKEHUAM OTECYECTBEHHOMU
XUMUYECKON HAyKH; XUMHYECKH TPaMOTHOE TIOBEICHHE B TPOodecCuoHANbHOM



JESITEIHOCTH U B OBITY MPU OOpaIlleHUH C XUMUYECKUMU BEIIECTBAMU, MaTepHUaiaMH U
IIpOLECCaMU;

— TOTOBHOCTb K IPOIOJDKEHHUIO 00pa30BaHUs U MOBBIILIEHUS KBAIM(UKALIUY B U30paHHOM
npodeCCUOHATBHON JEATENbHOCTH W OOBEKTHBHOE OCO3HAHUE POJHM XHUMHUYECKUX
KOMIIETEHIIUM B 3TOM;

— YMEHHE UCIOJIb30BATh JTOCTUKEHUS COBPEMEHHON XMMUYECKON HAYKH U XUMUYECKHUX
TEXHOJIOTH1 JIJIs1 MOBBIIIEHUS COOCTBEHHOTO MHTEJUIEKTYATbHOTO pa3BUTHS B BEIOpAHHOM
npodecCUOHATBHON JIeATENbHOCTH;

* Memanpeomem X

— UCMOJIb30BAHKE PA3JIMYHBIX BUJ0B MO3HABATEIbHOMN JEATEIIbHOCTH U OCHOBHBIX
WHTEJUICKTyaIbHBIX OTIepaluii (MMOCTaHOBKH 3a/1a4u, (GOPMYIUPOBAHUS TUTIOTE3, aHATHN3a
U CHUHTE3a, CpaBHEHHs, OOOOIICHMS, CHUCTEMAaTH3alli{, BBIABJICHUS MPUYUHHO -
CJIEICTBEHHBIX CBS3€H, MOMCKA aHAIOTroB, (OPMYIUPOBAHUS BBIBOJOB) MJISI PEIICHUS
MOCTABJICHHOW 3a/lau¥, NMPUMEHEHUE OCHOBHBIX METOJIOB MO3HaHUS (HAOJIIO/IEHUS,
HAYYHOTO SKCIIEPUMEHTA) I U3YUYCHUS Pa3IMUHBIX CTOPOH XUMHUECKHUX OOBEKTOB U
MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXO0IMMOCTh CTAIKUBATHCS B ITPO(HECCHOHATBLHON
chepe;

— HCTO0JIb30BaHUE PA3IMYHBIX UCTOYHUKOB JJIsl MOJyUYECHUS] XUMUYECKOU HH(pOpPMAIIUH,
YMEHUE OLEHUTh €€ JOCTOBEPHOCTh ISl JIOCTHOKEHHSI XOPOUIMX pPE3ylbTaroB B
npodeccroHanbHOM chepe;

* npEOMEmHbIX

— c(hopMHUPOBAHHOCTH MPEACTABICHUH O MECTE XMMHUH B COBPEMEHHOM HAYIHOM Kap THHE
MUpa; TOHUMAaHHWE POJIM XUMHUH B (POPMHUPOBAHHH KpPyrozopa U (yHKIIMOHATHHOU
IrPaMOTHOCTH Y€JIOBEKA JJIsl PENICHHS TPAKTUYECKUX 3a7a4;

— BJIAJICHAE OCHOBOIIOJIAraloIMMH XUMHYECKUMH MOHATUAMU, TEOPHUSIMU, 3aKOHAMHU

U 3aKOHOMEPHOCTSIMM; YBEPEHHOE IIOJb30BAHUE XUMUYECKOM TEPMHUHOJIOTHEH U
CHUMBOJIMKOM;

— BJIAJICHUE OCHOBHBIMH METOJIAMH HAYYHOT'O MTO3HAHUS, UCTIOJIb3YEMBIMU B XUMHH:
HAOJIIOJICHUEM, ONHCAHUEM, HU3MEPEHHEM, SKCIEPUMEHTOM; yMEHHEe 0O0padaTbiBaTh,
OOBSICHATh pE3yJbTaThl MPOBEACHHBIX OMBITOB M JI€JaTh BBIBOJABI; TOTOBHOCTh U
CITOCOOHOCTh MPUMEHATHh METO bl TIO3HAHUS MPU PEIICHUU PAKTUYECKUX 3a/1a4;

— c(hopMHUPOBAHHOCTH YMEHHUSI ]aBATh KOJIMYECTBEHHBIE OLIEHKU U MPOU3BOIUTH PaCUETh
M0 XUMUYECKUM (HOPMYyJiaM U YPaBHECHUSM;

— BJQJICHHE MpaBUIAMH TEXHUKU O€30MACHOCTU MPHU MCIOJIb30BAHUUM XUMHUYECKUX
BEILECTB;

— ¢hOpMHUPOBAHHOCTh COOCTBEHHOW TIO3WIIMA TI0 OTHOIICHHIO K XUMHYECKOU
uH(dOopMaIKK, NOJydaeMO U3 pa3HbIX HICTOYHUKOB.



COJIEPXAHMUE YYEBHOMW JUCIMUIIJUHBI

Beenenue
HayaHble MeTO/1bI TO3HAHWS BEIICCTB M XUMUUECKUX SABJICHUHN. PoJb skcriepuMenTa
U TEOPUU B XMMHH. MOJICIMPOBAHUE XHUMHUYECKHX TPOIECCOB. 3HAYCHUE XUMHHU IPH
OCBOCHHH CTIEITUATHHOCTEN TEXHUYECKOTO MPOPHiIst MpoPpecCUOHATTLHOTO 00pa30BaHuUs.

JlabopaTopHbie onbIThl. 1.OnrcaHue BeIecTBa MOJCKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHHSI.

2. MonenmupoBaHHe XHMHUYECKUX OOBEKTOB C IMOMOIIBIO IIOCKOCTHBIX M OOBEMHBIX
MOJICIIEN.

Ilocae N3YYCHHUA TEMDbI CTYACHT JOJ/I’KCH 3HATD.

1. Texnuky 6e30macHOCTH B KaOWHETEe XUMUU
2. MeTto1b1 IO3HAHUS B XUMUU
IMocye n3yuyeHns TeMbl CTYAEHT J0JI2KEH YMETh:

1. [lpaBunbHO O0OpamATECS € XUMHUYECKHMHU BEIIECTBAMU U OOOPYAOBAaHUEM,
OKa3bIBaTh MEPBYIO MOMOIIb MOCTPAAABIINM OT HEYMEJIOro oOpaIieH s C BElIeCTBAMH
MoaenupoBaTh U MPOTHO3UPOBATH XUMHUYECKUE MPOIIECCHI

[TpuMeHsATh IPU U3yYEHUH XUMHH PA3HBIE METO/IbI TO3HAHUS

B oxpyxatoreii cpeze BecTH ce0s1 IKOJOTHYECKH IPAMOTHO

OneHuBath pe3ysabTaT CBOEH ASITEIbHOCTU

BeISBIISITE IPOOENBI B 3HAHUSIX U YMEHHSX

[locTaBuTh nepen co00i HOBYIO LIENb

NO AWM

1. OBIIAA U HEOPI'TAHUYECKAS XUMMUA

1.1. OcHOBHBIE MOHATHSA U 3AKOHbI XUMHH

OcHoBHbIe MoHsATHS XuUMHUH. BemectBo. AtoM. Mosekyna. XUMUYECKUNA 3JIEMEHT.
Amnotponusi. IIpocTeie W cioXkHBIE BemiecTBa. KadeCTBEHHBIM W KOJIMYECTBEHHBIN
COCTaB BEIIECTB. XUMHUYECKHME 3HAaKU W (¢GopMysibl. OTHOCUTEIbHBIE aTOMHAas U
MOJIEKYJIsIpHas Macchl. KomuecTBO BemiecTsa.

OcHOBHBIE 3aKOHBI XUMHUM. 3aKOH COXPAHEHUSI MacChl BEUIECTB. 3aKOH MOCTOSHCTBA
COCTaBa BENIECTB MOJICKYJIIPHOU CTPYKTYPhI. 3aKOH ABOTaApPO U CJIECACTBUS UX HETO.

JemoHcTpanuu. Moiemm aTOMOB XUMUYECKHUX AJIEMEHTOB. Mo 1€ MOJIEKYJT IPOCTHIX
U CJIOJKHBIX BelecTB (mapoctepxHeBbie 1 CTioapTa—bpurieda). Kosmekius npocThix u
CJIO’KHBIX BEIIICCTB.

IIpakTn4ueckoe 3ansaTue Ne 1. Mcnosb30BaHKe 3aKOHA COXPaHEHHSI MACChI BEILIECTB MIPU
HallMCAaHWH YPABHEHUN XUMUYECKUX PEaAKIINN

CamocrositesibHasi padoTa. [loHsATHEe 0 XUMHUYECKON TEXHOJOTHH, OMOTEXHOJIOTHN U
HaHOTEXHOJIOTHH

Ilocae N3YYCHHUA TEMbI CTYACHT JOJKCH 3HATD:



1. OcHOBHBIE XHUMHYeCKHE MOHSATHUSA: BEIICCTBO, MOJIEKYJA, aTOM, XUMHYECKUI
AJIEMEHT, XUMUYECKHUI 3HaK, XUMU4eckasi (hopMya

2. OcHOBHBIC 3aKOHbI XHMHM: 33aKOH COXPAHEHHsS MAacCChl BEIIECTB, 3aKOH
MIOCTOSIHCTBA COCTABa BEILIECTB, 3aKOH ABOTaJipo

Ilocae U3YYCHUA TEMbI CTYACHT N10/I:KCH YMCTD.

1. OrnpenensiTe BAJICHTHOCTh XUMUYECKUX 3JIEMEHTOB

2. [IpuMeHATh 3aKOH COXpPAHEHUS MAacChl BEILECTB MPU HANKWCAHWW YpPaBHEHUU
XUMHUYECKHUX PEAKIINI

3. OcCymiecTBISATh  CAMOCTOSITENIbHBIM MOMCK XUMHYECKON HMHPOpMalud ¢

UCIIOJb30BAaHUEM PA3JIMYHBIX MCTOYHHMKOB (CHPABOYHBIX, HAYYHBIX M HAy4YHO-
NOMYJISIPHBIX ~HM3JaHW, KOMIIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB WHTepHeTa);
UCII0JIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUHU sl 00pabOTKU U mepefauyd XUMHYECKOU
uH(bOpPMAIH U €€ IPEICTABJICHUS B PA3IMYHbIX (popMax.

1.2. Tlepuoauyeckuii 3akoH u Ilepuoguyeckas cucrema
xumuuyeckux 3aeMeHToB [[.U. MeHnae/ieeBa u cTpoeHHe aToMa

Hepuoagnuecknii 3axkon .M. MenaeaeeBa. OtkpeiTe J[.JI. MenpaeneeBbiMm
[lepmoauveckoro 3akoHa. [lepuonnueckuii 3akoH B hopmymuposke .M. Menneneena.

[lepronuyeckas TabIWIA XUMHUYECKHUX DJEMEHTOB — Trpaduiyeckoe OTOOpakeHHe
neproInIeckoro 3akoHa. CTpyKTypa NMEpHOIUYECKOW TaONMIbl: MEpHoabl (Maible U
OonbIme), TpyIIbI (TJ1aBHAS B MOOOYHAs).

Crtpoenne atoma u nmepuoaudeckuid 3axkon .. MenneneeBa. AToM — CJ0XHas
yactuua. Sapo (mpoTOHBI U HEUTPOHBI) U AJEKTpOoHHAs 00osouka. M3oTonsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK ATOMOB 3JIEMEHTOB MaJbIX MEPUOA0B. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JIOYEK aTOMOB JJIEMEHTOB OOJBIIMX TEPHUOJOB (TIEPEXOTHBIX
aneMeHToB). [loHsTe 00 opOuramsax. S-, p- u d-OpOutamm. DEeKTpPOHHBIC
KOH(UTrypalmyu aTOMOB XUMHUYECKHUX HJIEMEHTOB.

CoBpemeHHass (popMyIMpoOBKa MEPUOIUIECKOTO 3aKOHA. 3HAYCHHE MEPUOIUIECKOTO
3aKOHA W TNEPHOJUYECKOM CHUCTEMBI XMMHUUYECKUX 3nemMeHToB J[.1. MenaeneeBa ns
pa3BUTHUS HAYKU YU MOHUMAHUS XUMHUYECKON KapTUHBI MHUPA.

JMemonctpannu. Pazmuuneie hopmel [leproandeckoi CUCTEMbI XUMUYECKUX DJIEMEHTOB
J.. Menpaeneena.

IIpakTnueckoe 3anarue Ne 2. Crpoenue aroma. llepmonmnueckumii 3akon [[.N.
MeneneeBa

CamocTosTeIbHaASA paﬁoTa. Hcnons3oBaHue pPaaAnOaKTUBHBIX U30TOIIOB B TCXHUYCCKHUX
OeisXx

ITocae H3Y4YCHHUSA TEMbI CTYACHT J0JI2KCH 3HATD:

1. CoBpemennyto GopMyIupoBKy nepuouyeckoro 3akona J[.M1. Menneneesa

2 CtpykTypy nepuoanyecKoi Tabymipl XuMmudeckux snemenToB [ .M. Menneneesa
3. Ctpoenue aroma

4 3HavyeHue nepuoandeckoro 3akona /.M. MenneneeBa it pa3BUTHS HAyKU



Ilocae N3YYCHHUA TEMbI CTYACHT J0J/I’)KCH YMETD:

1. O0BsICHATB PU3MYECKUIA CMBICIT TOPSAKOBOTO HOMEpPA XUMHUUYECKOTO 3JIEMEHTA,
HOMEpa Iepuoja, HoMepa Ipymisl B nepuoandeckoi cucreme [[.M. Menneneesa

2. OO0BSACHATH IPUYMHY U3MEHEHHUSI CBOMCTB B OJTHOM IIEPHOJE U B OJHOM IJIABHOM
MO ATPYIIIE AJIEMEHTOB nepuoandeckoun cucremsl [[. 1. Menneneesa

3. ®opMyaMpoBaTH 3alpOC HAa HOBYIO HH(OpPMALMIO O CTPOEHUM AaTOMOB
DJIEMEHTOB

4. OcylecTBJASATh CaMOCTOSTEIBLHBIA IMOUCK XHUMHYECKOW HWHpOpPMAIUA C

UCITOJIb30BAaHUEM PA3JIMIHBIX HMCTOYHHKOB (CIPABOYHBIX, HAYYHBIX M HAyIHO-
MOMYJSIPHBIX ~ M3/1aHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTrepHera),
UCIIOJIh30BaTh KOMIIBIOTEPHBIC TEXHOJOTHHU JJisi 00pabOTKH U Mepeaadyn XUMUIECKOU
nH()OpMAIHH U €€ MPEICTABICHUS B PA3IMYHBIX (hOpMax.

1.3. Ctpoenne BemecTBa

Honnasi xumu4veckasi cBsi3b. KatnoHbl, ux oOpa3oBaHHE U3 aTOMOB B pe3yjbTare
npoliecca OKHCJICHUsI. AHMOHBI, UX 00pa3oBaHHE M3 aTOMOB B pe3ylibTaTe IMpolecca
BoccTaHOBJIeHUS. MoHHAs CBsA3b, KaK CBA3b MEXKIY KaTHOHAMH M aHUOHAMH 34 CYUET
AIIEKTPOCTATHUECKOTO TPUTSHKeHH. MOHHBIE KpucCTammMueckue perneTkd. CBoHCTBa
BEITICCTB C MOHHBIM TUIIOM KPHUCTAUTMIECKON PEIIeTKH.

KoBajienTHasi xumuyeckasi cBs3b. MexaHu3M 00pa3oBaHHsl KOBAICHTHOW CBSI3U
(oOOMEHHBI W JOHOPHO-AKIENTOPHBIN). JIEKTPOOTPHUIATEILHOCTh. KoOBaneHTHBIE
MOJISIPHAS U HENOJIsIpHAas CBA3U. MOJIEKYJISIPHBIE U aTOMHBIE KPUCTAUTNYECKUE PEIIETKH.
CBoliCTBa BEUIECTB C MOJIEKYJISIPHBIMU U ATOMHBIMUA KPUCTALIMYECKUMH PEIICTKAMMU.

MeTasuinyeckas cBsi3b. MeTammmyeckasi KpUCTAUIMYECKAsK PEIIETKA U METAJUTMYECKas
XUMHAYECKASI CBA3h. PU3NYECKHE CBOUCTBA METAJUIOB.

ArperaTHbie COCTOSIHHSI BeIlIeCTB M BOJAOPOAHAsl CBA3b. [Bepjoe, XUIKOE U
ra3oo0pasHoe cocTossHuA BemiecTB. [lepexoa BemiecTBa M3 OJHOTO arperaTtHoro
cocTosiHUS B Apyroe. BogopoaHas cBs3b.

Yucrtblie BemecTBa M cMecH. [loHsTrHE 0 cMecH BemecTB. [ OMOTEHHBIE U TETEPOTCHHBIE
CMECH.

JNucnepcHble cuctembl. [lonstue o mucrepcHoir cucteme. JlucmepcHas ¢aza u
nucnepcuoHHas cpena. Kimaccudukamms gucnepcHsix cucteM. [loHsSTHE O KOJIOUTHBIX
CUCTEMaX.

JdemMoHcTpanuu. Moaenb KpUCTAUIMYECKOM PEIIETKU XJjopuaa Harpus. Moxaenu
KPUCTANIMUYECKUX PELIETOK anMaza, rpadura. OOpasibl pa3MuHbIX IHCIEPCHBIX
CUCTEM: SMYJIbCHI, CYCIIEH3MM, a’po30ie, reneil u 3omnei. Koarymanusa. Cunepesuc.
Oddext Tunnans.

JlaGopaTopHuble onbIThl. [IpurotoBieHue cycrneH3un KapOOHAaTa KajlbIlus B BOJIC.
[lonyyenne sMynbCUM MOTOPHOTO Macia. O3HAKOMIJIEHHE CO CBOMCTBaMU JIUCIIEPCHBIX
CHCTEM.

JlabopaTopHnasi padora Ne 1. M3roTtoBieHue Mojieliel BEMIECTB U ONPEAECICHUE BUIOB
XHMHUYECKOU CBSI3U B HUX



CamocrositesibHasi padora. )Kuakrue KpucTaubl

Ilocae N3YYCHHUA TEMDbI CTYACHT J0J/I’KCH 3HATD.

1. Buapr xumnueckoi ¢BsA3H
2. Mexanu3m 00pa3oBaHUs KOBAJICHTHON M MOHHOM CBs3EH
3. Xumuueckoe nousatue JlucnepcHas cucrema

Iocae U3YYCHHUA TEMbBI CTYACHT J0J/I’)KCEH YMETD:

1. OnpenenaTs BUIAbl XUMAYECKOM CBSI3U B BEIIECTBAX

2. [TpuBOIUTH IPpUMEPHI PA3TUIHBIX JUCTIEPCHBIX CHCTEM M OO BSICHSATH MX 3HAYCHHUC
B IIPUPO/IC U )KU3HU YEJIOBEKa

3. OCylIeCTBIATh  CaMOCTOSITENIbHBIA  MOUCK  XUMHYECKOW HHPOpMAlUU ¢

UCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHHMKOB (CIPAaBOYHBIX, HAy4YHbIX M HAy4YHO-
NOMYJISIPHBIX ~M3JaHUM, KOMIIBIOTEPHBIX ©0a3 JaHHbIX, pecypcoB WHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHU JJii 00pabOTKHU U Mepefaadyd XUMUUYECKOU
uH(bOpPMAIMK U €€ IPEICTABJICHUS B pa3IMUHbIX POpMax.

1.4. Boaa. PacTBopbl. DJ1eKTPOJUTHYECKAS TUCCOMUAALIMS

Boxa. PacTtBopbl. PacTtBopenue. Boaa kak pactBopuresns. PacTBOPUMOCTh BEIIECTB.
HachlilleHHbIE, ~ HEHACBHIIICHHBIC,  TEPECHINICHHBIE  PACTBOPHL.  3aBUCUMOCTH
PacTBOPHUMOCTH T'a30B, JKUJIKOCTEH U TBEPBIX BEIIECTB OT PA3IUIHBIX (PaKTOPOB.

MaccoBas 107151 paCTBOPEHHOTO BEIIIECTBA.

DJIEKTPOJIUTHYECKASS  JTHCCOLMALMS. DJIEKTP OJIUTHI U HEDIEKTPOJMTBHI.
DNEKTPOJIMTHYECKas AUCcoLranusi. MexaHU3MbI 3JIEKTPOJUTUUECKON AUCCOLUALUH JIs
BEUIECTB C PAa3jJUYHBIMU TUIIAMU XUMHUYECKOU CBA3U. CTENEHb 3JIEKTPOJUTUUYECKOU
nuccounary. CuibHble M ciadble ANIeKTpOJuThl. OCHOBHBIE MOJIOXKEHUS TEOPUU
NEKTPOIUTUUECKON nucconmanui. KuciaoTel, OCHOBAHUS U COJM KaK 3JIEKTPOJIUTHI.

HNemoncTpaunu. PactBopuMocTh BeniecTB B Bojie. OOpasibl KpUCTALIOTHIPATOB.
HcrnbiTanue pacTBOPOB AJIEKTPOJIUTOB U HEAJIEKTPOJIUTOB Ha MPEAMET TUCCOLMALINH.

IIpakTnueckoe 3ausitue Ne 3. Boma. PactBopsl. CocTaBiieHME ypaBHEHUHN pEaKIUid
HOHHOTO OOMEHa

JlabopaTopuasi pabora Ne 2. [[purotoBieHre pacCTBOPOB 33 JaHHON KOHIUEHTpaIlUH
CamocrosiTtesibHast padora. [I[pyuMmeHeHre BOABl B TEXHUYECKHUX LENAX

ITocae N3YYCHUA TEMDbI CTYACHT J0J/I’KCH 3HATD.

1. XuMHYeCKHe TOHATHA: DJJICKTPOJUTHYECKAs JAUCCOLMUALMS, DJIEKTPOJIUT,
HEAJIEKTPOJIUT, HOHBI, KATUOHBI
2. OCHOBHBIE TTOJIOKEHUS TEOPUU IICKTPOIUTUUECKON TUCCOUALIAN

ITocae H3YICHHUSA TEMbI CTYACHT HOJI’KEH YMCTD:

1. CocTaBisTh YpaBHEHUS JUCCOIUAIIMN KUCIIOT, COJIeH U OCHOBAHUI
2. [Tucath peaki HOHHOTO 0OMeHa
3. CucremaTu3upoBaTh, OLEHUBATH U AHATU3UPOBATH MOTYUEHHYIO HH(POPMALIKIO
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4, OcCymiecTBISATh  CAMOCTOSITENIBHBIM MOMCK XUMHYECKON HHPOpMalud ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHHMKOB (CHPaBOYHBIX, HAay4yHbIX M HAy4HO-
NONYJSIPHBIX ~M3/1aHUM, KOMIIBIOTEpHBIX 0a3 JaHHbIX, pecypcoB IHrepHera);
UCII0JIb30BaTh KOMIIbIOTEPHBIE TEXHOJOTUHU ISl 00pabOTKU U mepefauyd XUMHYECKOU
uH(bOpPMAIH U €€ TIPEICTABJICHUS B PA3JIMYHBIX (hopMax.

1.5. Kinaccudpuxauusa HeOpraHu4eCKUX coeIMHEe HUM M UX CBOMCTBA

Kucaorel m ux cBoiictBa. KHCIOTBI Kak 3JCKTPOJHTHI, MX KIACCU(PHUKAINS II0
pa3IMuHbIM  TIpU3HAKaM. XUMHYECKHE CBOWCTBA KHCJIOT B CBET€ TEOPHUHU
AJIEKTPOJIMTUYECKON JIACCOLHALNH. Ocobennoctu B3aUMO/ICUCTBUS
KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHUCJIOT ¢ MeTasslaMu. OCHOBHBIE CIIOCOOBI
MTOJTy4YEHUS] KUCIIOTHI.

OcHoBaHusi U uUX cBoiicTBa. OCHOBaHMS KaK 3JICKTPOJMTHI, WX KiIacCU(UKAIMS TI0
pa3IMYHBIM TNpPU3HAKaM. XHUMHYECKHME CBOWCTBA OCHOBAaHUM B CBETE TEOPUU
ANEKTPOJIUTUUYECKON Aucconuanuu. Pa3iiokeHne HepacTBOPUMBIX B BOJE OCHOBAHUMU.
OcHOBHBIE CITOCOOBI TIOJTYICHHUS OCHOBAHUH.

Coun n ux coiicrBa. Coym Kak 3JeKTpoauThl. CoJM CpelHHUE, KUCIbIE U OCHOBHBIE.
XWUMHAYECKH CBOMCTBA COJIEM B CBETE TEOPUU DJIEKTPOJUTHUUYECKOUW JTUCCOLUALUU.
CnocoObl MoTy4YeHUs: COJIEH.

I'maponus coien.

Oxcuambl n ux cBoiicTBa. CosneoOpazyromye 1 HecoJieoopa3zyroiue okcuibl. OCHOBHBIE,
am(poTepHbIE U KHUCJIOTHBIE OKCHUJbI. 3aBUCHUMOCTH XapaKTepa OKCHAa OT CTENEHU
OKHUCJICHUSI 00pa3ymolIero €ro Merajuia. XuMUYecKue cBOMCTBa okcuzoB. [lomydyeHnue
OKCHJIOB.

JdemMoHcTpanuu. B3auMoaencTBie a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KHCIOT C
Metawiamu. ['openue dhocdopau pacTBOpEeHHE NMPOIyKTa ropeHus B Boje. [loryuenue u
CBOMCTBAa aM(POTEPHOTO TUIPOKCHUIA.

JlabopaTopHble onbiThl. lchbiTaHne  pacTBOPOB  KUCJIOT  MHAMKATOPaMHU.
B3zaumopelicTBue MeTalioB ¢ KHUCJIOTaMH. B3aumMmojelCTBHE KHCJIOT C OKCHIAMH
MeTaUIoB. B3aumojelcTBue KUCIOT C OCHOBaHUSIMH. B3auMmojelcTBUE KHUCJIOT C
COJISIMH.

HcnbiTanne pacTBOPOB MIETIOYEN MHIMKATOpaMU. B3anmo1eMcTBrE MIET0YEN C COJISIMMU.
Pa3nokeHre HepacTBOPUMBIX OCHOBAHHUM.

BsaumopnelictBue conell ¢ MeraulaMu. B3aumopeiucTBUE COJIEH IpPYr € JIPYIrOM.
['unposn3 cosielt pa3IMyHOro TUIIA.

IpakTueckoe3ansitue Ne 4. ['eHeTUUECKas CBA3b MEXKY KJIaCCaMH HEOPTaHUYECKUX
COCIMHEHUH

CamocTosTebHas paﬁoTa. Hcnonw3oBanue CepHOﬁ KHCJIOTBI B IMIPOMBIIIINICHHOCTH.
EI[KHC MCJI04YH, UX UCITIOJIb30BAHUC B ITIPOMBIIIIICHHOCTHU

ITocae H3YICHHUSA TEMbI CTYACHT HOJI’KEH 3HATH:
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1. XuMHr4yecKHe MOHATHSA: OKCUIbL, OCHOBAHHUSI, KUCJIOTHI, COJIA, TUAPOJIU3 COJIEH,
WHJMKAaTOPbI
2. Krnaccudukanuro n xuMuyeckue CBOUCTBA OKCUA0B, 0OCHOBAHHIMA, KUCIIOT U COJIEH

ITocae H3YICHHUSA TEMbI CTYACHT HOJI’KEH YMETD.

1. CoOmonaTh mpaBwiia TEXHUKM O€30MacHOCTH Npu paboTe ¢ KUCIOTaMH,
HIeJI0YaMU U SIOBUTBIMU BELIECTBAMU B JIaDOPAaTOPUH, B OBITY, HA IPOU3BOJACTBE

2. OnpenensaTe MPUHAJISKHOCTD BEILIECTB K PA3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHNH

3. OcCymiecTBISATh  CAMOCTOSITENIbHBIM MOMCK XUMHYECKON HMHPOpMalud ¢
UCIIOJb30BAaHUEM PA3JIMYHBIX MCTOYHHMKOB (CHPABOYHBIX, HAYYHBIX M HAy4YHO-
NOMYJISIPHBIX ~HM3JaHWM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
UCII0JIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUHU sl 00pabOTKU U mepefauyd XUMHYECKOU
uH(bOPMAIK U €€ IPEICTABICHUS B PA3JIMYHBIX (hopMax.

1.6. XuMu4eckue peakumu

Knaccudukanuss XxuMH4YeCKHX peakuuil. Peakuum coenuHeHUs, pa3lioKEeHUS,
3amernieHus, ooMena. Karamuruaeckue peakmnn. OOpaTUMbIe M1 HEOOpATUMbBIE PEaAKITHH.
['oMOreHHbIC M TETEPOrCHHBIC PEAKIUH. IK30TEPMHUUYCCKHC U DSHIAOTCPMHYCCKHUEC
peakiuu. TermoBoit d3hdekT XuMudeckux peakiuid. TepMoXuMudecKue ypaBHEHHUS.

OxHcauTeIbHO-BOCCTAHOBUTEIbHBbIE peakuuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBJIeHHE. BocctaHoBuTeNnb U OKHCJIEHHE. METOJ AJIEeKTpPOHHOTO OanaHca s
COCTAaBJICHUSI YPABHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUN.

Ckopocte xuMuuyeckux peaknuil. [loHSATHE O CKOPOCTM XUMHUYECKUX PEAKIIHA.
3aBUCUMOCTh CKOPOCTH XHUMHUYECKUX PEAKIUWA OT Pa3IMUHBIX (PAKTOPOB: MPHUPOJIBI
pearupyronmx  BEIIECTB, WX  KOHIEHTPALMH, TEMIIEPaTypbl, IOBEPXHOCTH
CONMPUKOCHOBEHUS U UCTHOJIb30BAHUS KaTAJIM3aTOPOB.

O0patumocTh XuMH4YecKHX peaknuil. OOparuMble M HEOOpaTHMbIE PEAKIUU.
XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €ro CMEIIEHHS.

JMemoHcTpauuu. [Ipumepsr HEOOpaTUMBIX PEaKIWA, UAYIIUX ¢ 00pa30BaHUEM OCaIKa,
raza Wi BOJIbl. 3aBUCUMOCTb CKOPOCTH PEAKIIUUA OT MPUPO/Ibl pEArupyIOIIMX BEIICCTB.

JlabopaTopHble onbIThl. Peakiivsg 3aMellieHHs] MEOU KEJIe30M B PacTBOPE MEIHOIO
Kynopoca. Peakiuu, unynme ¢ o0pa3zoBaHleM OcajiKa, ra3a Ui BOJBI.

IIpakTuyeckoe 3ansaTHe Ne 5. CriocoObl CMEIICHUS XUMUYECKOTO PAaBHOBECHS

CamocTosiTe/IbHAS padoTa. [lpakTueckoe  TPUMEHEHHE  DJIEKTPOJIH3a.
["anpBanoriactuka. ['aneBanocrerus. PaguHupoBaHue IBETHBIX METAIUIOB.

ITocae N3YYCHUA TEMDbI CTYACHT J0J/I’KCH 3HATD.

1. XuMHYeCcKHe TMOHSITHS: XUMUYECKas PEaKIus, Peakiui COCIUHCHHUS, PCaKIINH
pa3OXKEeHUs, peakiuu oOMeHa, peaklMh 3aMelleHus, OOpaThMble M HEoOpaTUMbIe
pEeaKIMK, TOMOTEHHBIC U T€TEPOTEHHBIC PEAKIINH, SK30TEPMUUYECKUE U IHTOTEPMHUUECKUE
pEaKlMM, KaTaJIUTUYECKUE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIINH;
KaTajqn3aTtop, BOCCTAHOBUTENb, OKHCIWTENb, CTEIMEHb OKHCJICHHS, XUMHUYECKOE

paBHOBECHE
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2. [Ipu3Haku KiaccUPUKAIMN XUMUYECKUX PEaKIIUi
3. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMK OT Pa3IMYHBIX (PaKTOPOB
4. Cnoco0bl cMelIeHNs] XUMHYECKOTO PaBHOBECUS

ITocae H3YICHUS TEMbI CTYACHT TOJI’KEH 3HATH:

1. [TpuMeHsITh 3aKOH COXpPAHEHWS! MAacChl BEIIECTB IPU HAMCAHUM YpaBHEHUM
XUMUYECKUX PEAKIIUI

2. YKa3bIBaTh TUIBI XUMUYECKOW PEAKIIUN

3. OcCymecTBIATh CaMOCTOSITCIbHBIA MOWCK XHMHYECKOW HMH(pOpMAIUu ¢

WCITOJIb30BAaHUEM PA3JIMYHBIX HMCTOYHHKOB (CIPABOYHBIX, HAYYHBIX W HAy4YHO-
MOMYJSIPHBIX ~ M3/1aHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTrepHera),
UCIIOJIh30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHHU JJisi 00pabOTKH U Mepeaadyd XUMUIECKOU
nH()OpMaIKK U €€ MPEICTABICHUS B Pa3IMYHBIX (hOpMaX.

1.7. MeTaJibl 1 HEMETAJLJIBI

MeTtasbl. OCOOEHHOCTH CTPOEHHS aTOMOB U KpPHUCTALIOB. PHU3NYECKHE CBOWCTBA
MetaioB. Kiaccupukanmusi METAUIOB MO Pa3IMYHBIM TpPU3HAKaM. XHUMHYECKHE
CBOMCTBA METALIOB. DJIEKTPOXUMHUYECKHUN PsiJ] HANPSIKEHUI METAJIIOB.

O6ume crnocoObl nosrydyeHus: metawioB. [lonstue o meramutypruu. CruiaBbl 4YepHbIE U
L[BETHBIE.

HemeTtanabl. OCoOGHHOCTH CTpPOCHHS aTOMOB. Hemeramisl — TpOCThIE BEIIECTBA.
3aBUCUMOCTh CBOWMCTB Ta&JIOT€HOB OT WX MOJIoKeHUs B Ilepuoamyeckoi cucTeMe.
OKucimuTeNnbHbIE 1 BOCCTAHOBUTENILHBIE CBOMCTBA HEMETAIJIOB B 3aBHCHUMOCTH OT HUX
TIIOJIOYKEHUS B PAY DJIEKTPOOTPULATEINBHOCTH.

HemoncTpanuu. Komekuus metauoB. Kosekuns HemeramuioB. Kosuiekiysa CTEKIIO.
Kounekuys 4yryH u cTaib.

JlabopaTopnass paGora Ne 3. Ilonyuenue, coOupanue u 0OHapyKEHHUE Ta30B.

JladbopaTtopnass paGora Ne 4. PemieHne 53KCHEpUMEHTAIbHBIX 3a/ady MO KypcCy
HEOpPraHU4eCcKask XUMUS

IIpakTuyeckoe 3ansaTHe Ne 6. 1IToroBsiil 3a4eT no oO0I1IeH U HEOPTAHUYECKOW XUMUU

CamocTositesqibHasi padota. CriocoObl 3alIUThl METAUIOB OT KOppo3uu. [Ipon3BoacTBo
YyryHa U CTaJIH.

ITocae H3YICHUS TEMbI CTYACHT TOJI’KEH 3HATH:

1. Crtpoenue, puznueckue U XMMHUYECKHUE CBOMCTBA METANIOB U HEMETAIIOB
2. Posis MeTaiioB B COBpEMEHHOM TEXHUKE

ITocae N3YYCHHUA TEMbI CTYACHT J0J/I’)KEH YMETD:

1. XapakTepu3oBaTh METAUIBI U HEMETAUIBI MO MX MOJOKEHHUIO B MEPUOTUIECKOMN
cucteMe XxumMu4deckux anemMeHToB .M. MennaeneeBa

2. [IpoBOIUTH PKCIEPUMEHT IO MOJYyYECHUIO, COOMpPaHUIO U OOHAPYKEHUIO Ta30B
O,, Hy, NH3

3. BBINOJHIATE AKCNMEPUMEHT 110 TMOJYYEHHIO U PaclO3HABAHMIO BEIIECTB,

OTHOCAIIUXCS K Pa3HbIM KJIACCaM HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ
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4, Hcronp30Barh NMPUOOPETEHHBIC 3HAHMUS JUISI OLICHKH BJIMSHHUS XHMHYECKOTO
3arps3HEHUS OKPYKAIOIIEH CPebl HA OPTaHU3M YeJIOBEKa U IPYTHUE KUBBIC OPTaHU3MBI,
OIICHKH Ka4eCTBa MUTHEBOU BOABI M OTJCIbHBIX MUIIEBBIX TPOTYKTOB

5. OCyIecTBIISATh  CaMOCTOSITETIBHBIA TIOMCK XUMHYECKOW HWHPOpMAlUu ¢
UCITOJIb30BAaHUEM PA3JIMIHBIX HMCTOYHHKOB (CIPABOYHBIX, HAYYHBIX W HAy4YHO-
MOMYJSIPHBIX ~ M3/1aHWH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHera),
WCIIOJIH30BaTh KOMITBIOTEPHBIC TEXHOJOTHHU JJIi 00pabOTKH U Mepeaadyu XUMUIECKOU
nH()OpMAIHH U €€ MPEICTABICHUS B Pa3IMYHBIX (hOpMax.

2. OPTAHUYECKASA XUMUA

2.1. OcHOBHbIE OHSATHSI OPraHUYECKOH XUMMHU
1 TEOPHUsl CTPOEHHUSI OPraHUuYeCKHUX COeTUHEHUI

IIpeamer oprannyeckoud XumMuM. [IpupoaHble, UCKYCCTBEHHBIE M CHUHTETHYECKHUE
oprannyeckue BeuiecTBa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMU.

BasleHTHOCTE. XUMHYECKOE CTPOCHHE KaK MOPSITIOK COEAUHEHN aTOMOB B MOJIEKYJIBI 1O
BAJICHTHOCTH.

Teopuss cTpoeHusi opraHmyeckux coeauHeHuii A.M. byriaepoBa. OcCHOBHbIE
IIOJIOKEHUST TEOPUU XHMHMYECKOTO CTpoeHusa. M3omepus U m3oMepbl. XUMHUYECKUE
(bopMyJIBI U MOJIEIIN MOJIEKYJI B OPTaHUYECKON XUMHUH.

Kaaccudukanus opranndeckux BemiecTB. Kiaccudukanuys BEemeCcTB 1Mo CTPOCHUIO
YIIAEPOJHOTO CKeJleTa U HAMYHIO (PYHKIMOHATIBHBIX Tpymil. ['OMOJIOTH U TOMOJIOTHSI.
Hauana nomenxnatypst IUPAC.

Knaccudpukanuss peaknuid B OpPraHuv4eckod XuMuHM. Peakuum npucoeauHeHus
(rumpupoBaHUS, TAJIOTEHUPOBAHUS, THUAPOTAIOTCHUPOBAHMS, THApAranuu). Peakimn
OTHICTUICHUS (AETUAPUPOBAHUS, JAETUAPOTAIOTEHUPOBaHUA, JAeruaparanuu). Peakiuu
3aMmenleHus1. Peakium n3omMepusanuu.

JdeMoHcTpamuu. Mo1esm MOJIEKYJI TOMOJIOTOB U M30MEPOB OPTAaHUYECKUX COCANHECHUMU.
JlaGopaTopHbie onbITHI. VI3rOTOBIEHHE MOJIENIEN MOJIEKYJ OPTAaHUYECKUX BEUIECTB.

IIpakTnueckoe 3ansatue Ne 7. Teopus A.M. bytieposa. CocTaBiieHUE CTPYKTYPHBIX
(GbopMyJ OpraHNYECKUX BEIIECTB

CamocTositesibHast  padora. CpaBHeHue  KiIacCU(UKAIMKM  COCAWHEHHM |
KJIacCU(UKAIUN PEAKIINN B OPTaHWUYECKON W HEOPTaHUIECKOW XUMUH

Ilocae N3YYCHHUA TEMDbI CTYACHT JOJ/I’KCH 3HATD.

1. XumMnyeckne TOHATHS: OPTaHUYECKUE BEUIECTBA, CTPYKTYpHas Qopmyia,
U30MEPHI, U30MEPHS
2. OcHoBHbIE TIONI0keHUs Teopuu A.M. Bytnepoa

Ilocjie u3yyeHusi TeMbl CTYAEHT J0JI2KEH YMETh:
1. [Tucare cTpykTypHbIe (OPMYJIBI OPraHUYECKUX COCAMHEHWM (MeTaHa, HTaHa,
npomnaH, OyTaHa u Jap.)
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2. Jlenate apryMeHTHpPOBAHHBIE BBIBOJIBI IT0 OCHOBHBIM IOJIOKEHUSM Teopun A.M.
byrneposa

3. OcCyIecTBIISATh  CaMOCTOSITENIbHBIA TOMCK  XUMHUUYECKOW uWHpOpMaluu ¢
UCIIOJIb30BAaHUEM PAa3IMYHBIX HCTOYHUKOB (CHPAaBOYHBIX, HAYYHbIX W HAy4HO-
NOMYJSIPHBIX ~ M3/1aHWM, KOMIIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB VHrepHera);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMU Ji1 00pabOTKHU U Mepeaadyd XUMUUYECKOU
UH(POPMAIUH U €€ MPEACTABICHHS B Pa3IMYHBIX GOopMax.

2.2. YriieBoAOpoOaAbl U UX NPUPOAHbIE UCTOYHUKH

AsikaHbl. AJIKaHbl: TOMOJIOTHYECKUW PAA, H30MEPUSI M HOMEHKJIATypa aJKaHOB.
XuMUYECKHE CBOMCTBA aJKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEIICHUE, Pa3JI0KEHUE,
neruapuposanue. [I[puMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWJIEH, €ro TNoJiyueHHEe (IEeruApUpOBaHUEM 3TaHa, JEMOJUMEpHU3alren
nosimaTHIIeHa). ['oMostorudeckut psizi, ”3oMepusi, HOMEHKJIATypa alIkeHOB. XUMUYECKHE
CBOMCTBA 3TUJIEHA: TOPEHHE, KAYECTBEHHBIE peaknK (0OecBeYnBaHne OpOMHOM BOJIbI U
pacTBOpaIepMaHraHara Kaiaus), ruapatanus, nojaumepusanus. [I[pumenenue stuiieHa Ha
OCHOBE CBOUCTB.

JAuenbl U kaydyyku. [loHsiTMe O IMEHax Kak yrjieBOAOPOJax C JBYMs JIBOWHBIMHU
cBs3siMu. ConpsiKEHHbIE JTHUEHbl. XMMHUYECKHUE CBOMCTBA OyTaaueHa-1,3 u u3omnpeHa:
oOecuiBeunBaHre OpOMHON BOJABI W ToJMMEpu3alMs B Kaydyku. HarypanbHblii u
CHHTETHYECKUE KayuyyKu. Pe3una.

AJIKMHBI. ArnetTwieH. XUMHUYECKUE CBOMCTBA alleTUJICHA: TOpPEHUE, 00eCIBEYMBAHUE
OpOoMHOW BOJbI, MPUCOEAMHEHHE XJIOPOBOJOpOoAa U ruapartanus. I[lpumeHneHue
AllETUJICHA HA OCHOBE CBOMCTB. MEXKIIAaCCOBASI NU30MEPHUS C ANKATUCHAMH.

Apenbl. ben3on. Xumuueckue CBOWCTBa O€H30ja: TOPEHHE, PEAKIIUH 3aMEIICHUS
(ranoreHupoBanue, HUTpoBaHue). [Ipumenenre 6eH3071a HA OCHOBE CBOMCTB.

IlpupoaHbie MCTOYHHUKH YIaeBOAOPOAOB. [IpuponHslii ra3: coctaB, IpUMEHEHUE B
Ka4yeCTBE TOIUIMBA.

Hedts. CoctaB u nepepadotka Hedtu. [leperonka nedru. Hedrenpomaykrsi.

JleMoHcTpannu. ['opeHne MeTaHa, 3TUiIeHa, aleTwieHa. OTHOUIEHUE MEeTaHa, ITUJICHA,
alleTHiIeHa 1 OeH30J1a K pacTBOpaM lepMaHraHara kanus u 6pomHoi Boze. Ilomyuenne
ATUJIEHA pPeaKIMen AeruApaTaliy 3TaHOJIa, alleTUIIeHA — THAPOJIM30M KapOuaa KajbIusl.
Paznoxxenne kaydyka TMpU HarpeBaHWM, WCTBITAHUE TPOIYKTOB PaA3JIOKEHHUS Ha
HenpenenbHocTh. Komekiusi oOpa3noB HeptH U HedTenpoaykToB. Kosuekuus
«KaMeHHBI#1 yroJib U NpOaYKIHs KOKCOXUMHYECKOTO MPOU3BOJCTBAY.

JlabopaTopHbie onbIThI. O3HAKOMIICHHE C KOJUICKITUEH 00pa3ioB HEPTH U MPOTYKTOB
ee mepepaboTku. O3HAKOMJICHHE C KOJUIGKIIMEH KaydyKoB M OoOpaslamMH H3ACIud U3
pPE3UHBI.

IIpakTnyeckoe 3anaTue Ne 8. ['omosormyeckuit psg merana. WM3omepus u
HOMEHKJIaTypa alKaHOB

IMpakTuyeckoe 3ansaTue Ne 9. [Ipupoausiil ra3 u nomyTHbie HE(TIHBIE Ta3bl

IpakTnueckoe 3ausaitue Ne 10. [IpupogHbie HCTOYHUKH YTIEBOAOPOIOB (3a4ET)
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IIpakTnueckoe 3ansaTue Ne 11. ['eHeTnueckas CBsI3b MEXKY YIJE€BOI0POJaMH.

JlabopaTopunasi padorTa Ne 5. KauecTBeHHOE OTnIpeiesieHre yriiepo/ia, BOJOPOAa v XJIopa
B OPTraHUYECKUX COCAUHEHUSX

CamocTositesibHas padoTa. Kokcoxumuieckoe mpou3BOJACTBO U €r0 PO YK

Ilocae N3YYCHHUA TEMbI CTYACHT JOJ/I’KCH 3HATD:

1. XuMHuYecKre MOHATHS: YIJIEBOJOPOJbI, TOMOJIOTH, TOMOJIOTHYSCKHNA PSJI,
paauKaibl, HOMEHKIATypa, PeKTU(PUKAITMOHHAS TIEpETrOHKa, KPEKUHT

2. Hecsathb (GopMyn W JeCATh Ha3BaHWKM TIPEIACIBHBIX YIJIEBOJOPOJIOB M HX
paguKaioB

3. CtpoeHue, CBOWCTBa, IMOJYYeHHE W TPUMCEHEHHE YIJIEBOJOPOJOB: METaHa,
STUJICHA, alleTHIIeHa, OeH30a

4, CaolicTBa, COCTaB, CTIOCOOBI TIepepaboTKH HedTH, TPUMEHEHNE He)TEIPOyKTOB

Ilocae N3YYCHHUA TEMbI CTYACHT J0J/I’)KCH YMETD:

1. HaspiBath yrieBogopoasl 1Mo MEXAYHAPOAHOW U TPUBUAIBHOW HOMEHKIIATYPE
2. [lonTBepkaaTh ypaBHEHMSIMHU pEaKUUA XUMHYECKHE CBOMCTBA M CIHOCOOBI
IIOJTy4YEHUS BaXKHEUIINX YIJIEBOIOPOIOB

3. OueHuBarh poJib OPraHUYECKON XUMUHU B PA3BUTUNA COBPEMEHHBIX TEXHOJIOTUN 1
MOJTYYE€HUE HOBBIX MAaTEPHUATIOB

4. CBs13pIBaTh U3YUCHHBIN MaTepUaI CO CBOEH MPO(}ecCHOHATBHOM ASSITETbHOCTHIO
S. [IpuMeHsATh MoJTydyeHHbIe 3HAHUS I 0€30MacHOro oOpalieHus ¢ TOPIOUYUMHU U
TOKCUYHBIMHU BELIECTBAMU

6. OcCymecTBIATh CAMOCTOSITENIbHBIM MOMCK XMUMHYECKON HMHpOpMalud ¢

UCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHHMKOB (CHpPAaBOYHBIX, HAy4YHbIX M HAy4YHO-
NOMYJSIPHBIX ~ W3/IaHWMW, KOMIIBIOTEPHBIX 0a3 JaHHbIX, pecypcoB VHrepHera),
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU JJii 00pabOTKHU U Mepefaadyd XUMUYECKOU
uH(GOPMAIMH U €€ IPEICTABICHUS B PA3JIMYHBIX (hopMax.

2.3. Kuciiopoacoaepxamme opraHnieckue coeIuHeHus

Cnuprtbl. [lomydenue »sTaHoNa OpOKEHHEM TJIOKO3bl M THIpATalled ATHIICHA.
['uapokcwibHas rpymnna kak QyHkiuoHaibHasd. [loHaTHE O TpEeNeTbHBIX 0JTHOATOMHBIX
crnupTax. XMMHUYECKUE CBOMCTBA ATaHOJIA: B3aMMOJCHCTBHE C HATpueM, 0Opa3oBaHUE
MPOCTBIX U CJIOXKHBIX 3PUPOB, OKUCIICHHE B albaeru. [[pumMeHenre 3TaHo a Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €r0 MOCHEACTBUS U NPENYITPEKICHUE.

FJ'II/II_IepI/IH KaK MpCACTAaBUTCIIb MHOT'OATOMHBIX CIIMPTOB. KauectBennas pCaKuousl Ha
MHOT'0QaTOMHBIC CITMPTHI. HpI/IMCHCHI/IC rIMocprHa.

®eHoJ1. Pusnueckne U XUMHYECKUE CBOKMCTBA (peHosa. B3anMHOE BiIMsSHUE aTOMOB B
MoJieKyse (peHOJIa: B3auMOJCHCTBUE C THAPOKCHUIOM HATpHsi M a30THOM KHUCIIOTOM.
[Ipumenenue deHoa Ha OCHOBE CBOMCTB.

Aabaeruasbl. [lorstue o0 ampaermmax. AnbaerugHas Tpymna Kak (PyHKIIMOHATbHAS.
@opMalbIETU], W €ro CBOWCTBA: OKHUCIEHUE B COOTBETCTBYIOIILYIO KHCIIOTY,
BOCCTAaHOBJIEHUE B COOTBETCTBYIOLIMU crnupT. [lomyueHne albaeruaoB OKUCJICHHEM
COOTBETCTBYIOIIUX CIUPTOB. [IpumeHeHune popmanbaeruia Ha OCHOBE €ro CBOMCTB.
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Kapo6onoBbie kuciaorhl. [lonarue o kapOoHOBBIX KucioTax. KapObokcunpHas rpymnmna
KaK (yHKUMOHAIbHAsA. ['OMOJIOTHUECKUH psij] IPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucaotT. [losyyeHne kapOOHOBBIX KHCIOT OKHCJCHHEM albJETHI0B. XUMHUYECKHE
CBOMCTBA YKCYCHOM KMCJIOTBI: OOIIME CBOMCTBA C MUHEPATbHBIMHA KUCJIOTAMH M PEAKITHS
stepudukanuu. [[puMeHeHne ykeyCHOM KUCIIOThI HA OCHOBE CBOMCTB. BrIcme KupHbIe
KHCJIOTBI HA TPUMEPE NMATbMUTUHOBOUM U CTEAPUHOBOMU.

Cao:xubie 3¢upst u xkupsbl. [lonydeHne cinoxHbeIX 3(UPOB peakuuen dTepUPUKAIIN.
CrnoxHble 3Qupbl B IpUpoJe, UX 3HaueHue. [IpumeHenune ciaoxkHbIX 3UPOB HA OCHOBE
CBOMCTB.

Kupsl kak cioxubie dpupsl. Knaccudukanus xupoB. XUMUUECKHUE CBOMCTBA )KUPOB:
TUJPOJN3 U TUAPUPOBAHUE KUJKUX KUPOB. IIprMeHEeHHE KHUPOB HA OCHOBE CBOMCTB.
Mpbia.

YraeBoabl. YrieBojbl, WX KiaccuUKalMsa: MOHOcaxapuabl (TJIH0K03a, (PyKTO3a),
nucaxapubl (caxapos3a) U nmojimcaxapuabl (Kpaxmai v [eJUTI0I03a).

['mroko3a — BemECTBO € JABOMCTBEHHOW (YHKUMEH — ajdbAerUAOCHUPT. XUMUYECKUE
CBOMCTBA TJIIOKO3bI: OKUCJICHHWE B TIIIOKOHOBYIO KHCJOTY, BOCCTAHOBJIEHHE B COpPOWT,
criupToBoe Oposkenue. [I[puMeHeHne riIroKo3bl Ha OCHOBE CBOMCTB.

3HaYCHHE YIJIEBOJOB B >KMBOW NPHUPOJE M KU3HU uelioBeka. [lonsthe o peakuusx
MOJIMKOHAEHCAIMM W THUIPOJIM3a HAa MPUMEPE B3aUMOIPEBPALCHUMN: TIIOKO3a —>
MoJIMCaxapul.

lemoncTpanun. OkucieHne cnupra B aibjaerujl. KadecTBEHHbIE peEaKIMyW Ha
MHOT0aTOMHbIE CIUPTHI. PacTBOpUMOCTD (heHoJa B BOJI€ IPU OOBIUHOM TeMIepaType u
npu HarpeBaHud. KadecTBeHHble peakuuu Ha (eHon. Peaknust cepeOpsHOro 3epkaia
aJIbJICTUIOB U TIIOKO3bl. OKUCIIEHHE albJETUI0B U IJIHOKO3bl B KUCJIOTY C OMOLIBIO
ruapokcunamenu(ll). Kauectsennas peakuus Ha kpaxmai. Kosuiekius 3pupHbBIX Maced.

JlabopaTopHble omnbIThl. PacTBOpeHue riMilepMHa B BOJIE M B3aUMOJIEUCTBHE C
ruapokcugoM menu(ll). CpoiicTBa yKCYCHOM KHCIJIOTBHI, OOIME CO CBOWCTBaMU
MUHEPAIIbHBIX KUCJOT. JlOKa3arelbCTBO HEMPENEIBHOTO XapakTepa JKUIAKOrO KHUpA.
BzaumoneiictBue 1moko3bl UM caxaposdbl ¢ rugapokcuaom wmeau(ll). KauectBennas
peakuus Ha Kpaxmal.

IIpakTnueckoe 3ansatue Ne 12. XKupsl (3auer)
IpakTnueckoe 3ansarue Ne 13. Yriepoasl

CamocrositesibHasi padora. [loHsATHEe 0 KETOHAaX Ha mpuMepe aneroHa. [IpumeHneHue
allCTOHA B TCXHUKC U IMTPOMBIIINIICHHOCTHU

Iocae N3YYCHHUA TEMDbI CTYACHT J0J/I’KCH 3HATD.

1. Xumuyeckne NOHATHS: (QYHKIMOHAIbHAs TpyMma, KapOOHWJIbHAS TPYIIa,
KapOOKCHIIbHAS TPYIIA, PEaKIns dTepruduKaum
2. @®opMysly U 00JacTM NPUMEHEHHUS METaHOJa, 3TaHOJ]a, METaHassl, 3TaHaJls,

rimiepuHa, (heHosia, MypaBbUHON U YKCYCHOM KUCIIOT, MaJbMUTUHOBOM M CTEaPUHOBOM
KUCJIOT, TJIFOKO3BI, caxapo3bl, KpaxMaia U eJUTH0I03blI

3. Knaccuduxkammio, cTpoeHue, CBOWCTBa M TMOJy4YEHHE CIUPTOB, albJACTHUIOB,
(deHosa, KapOOHOBBIX KUCIIOT, CIOKHBIX 3(UPOB, YIIEBOJIOB
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4, SAnoBuToe neMcTBHE CIUPTOB (METaHOJIA M 3TaHOJA), albACTHUA0B, (PeHoa,
YKCYCHOM KHCJIOTHI HA OPTaHU3M YeIOBeKa

5. Cnoco0Obl nepepalOoTKH )KUPOB B TEXHUKE

Ilocjie u3yyeHusi TeMbl CTYAEHT J0JI2KEH YMETh:

1. Ha3piBateh BemecTBa no MEeX1yHapOIHOM U TPUBUAIBHOW HOMEHKIIATYPE

2. OObBsAcHATh BIMAHKME (YHKIMOHAJBHOW TIpyNNbl HAa XUMHUYECKHE CBOWCTBA
BEILECTBA

3. OmBITHBIM ITyTEM AOKAa3bIBaTh MPHHAJIECKHOCTh BELIECTBA K JTAHHOMY KIIACCy
OPTaHUYECKHUX COCAUHEHUN

4. CBsi3pIBaTh U3Y4UEHHBIN MaTepUa CO CBOEH NPOPECCUOHATBHON EATENbHOCTHIO
S. CucremaTu3upoBaTh, OLEHUBATH U AHATU3UPOBATH MOTYUECHHYIO HH(OPMALIKIO
6. OcCyllecTBISITh  CaMOCTOSITENbHBIA MOMCK  XUMHUYECKOW uHpopMmauuu ¢

UCIIOJIb30BAaHUEM PA3JIMYHBIX HMCTOYHHMKOB (CHpPaBOYHBIX, HAyYHBIX M HAy4YHO-
NONYJSIPHBIX ~ M3/1aHUWM, KOMIIBIOTEpHBIX 0a3 JaHHbIX, pecypcoB VHrepHera);
UCII0JIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUHU ISl 00pabOTKU U Nepefauyu XUMHYECKOU
uHGOPMAIH U €€ TIPEICTABJICHUS B PA3IMYHBIX (hopMax.

2.4. AzoTconep:xkaimue opranudeckue coequnenus. lloaumepsl

Amunbl. Ilonstne 00 amuHax. AjmdaTHuecKUue€ aMHHbI, HX KIacCUPUKAUUI U
HOMEHKJIaTypa. AHWIMH, KaK OpraHuyeckoe ocHoBaHue. llomydeHue aHwiMHa U3
HUTpOoOeH301a. [IpruMeHeHre aHuIMHA Ha OCHOBE CBOMCTB.

AMMHOKHCJIOTbI. AMUHOKUCIIOTHI KaK aM(OTepHbIe MU YHKIIMOHAIbHBIE OPTaHUY €CKHE
coequHEHUsA. XUMHUYECKUE CBOMCTBA aMUHOKMCIOT. B3aWMOJEUCTBUE CO ILIEIOYaMHU,
KACJIOTAMM M JApPYr C JpyroMm (peakuusi nojvkoHaeHcaumu). llentuanas cBA3bp u
nonunentubl. [[puMeHeHre aMMHOKHUCIIOT Ha O CHOBE CBOMCTB.

Bbeaxku. [lepBuuHas, BropuuHasi, TpeTUUHas! CTPYKTYphl O€IKOB. XMMUUYECKHUE CBOMCTBA
OEJIKOB: TOPEHUE, IeHaTypalus, THAPOJIN3, LIBETHIE peakunu. bruosornueckue pyHKIUu
OEJKOB.

Ionaumepsl. benku u monmucaxapuabl Kak OMOTIOIUMEDHI.

ITnactmaccel. [losydeHne noJmmepoB peakuner NOIMMEPU3alA U TIOJMKOHACHCAIH.
TepmonacTUYHbBIE U TEPMOPEAKTUBHBIEC IIacTMAcChl. [IpencraBurenu miacTmacc.

BOJ'IOKHa, Hux KJ'IaCCI/I(l)I/IKaHI/IH. HonyquHe BOJIOKOH. OTI[GJ'ILHI)IG npeaCTaBuTCIN
XUMHUYECKHUX BOJIOKOH.

JdeMoHcTpanuu. B3anMoaelicTBUE aMMHUaKka U aHWJIMHA C COJITHOM KUCJIOTOU. Peakuus
aHWJIMHa ¢ OpomHOM Bojo. JlokazarenbcTBO HamMuusl (YHKIMOHAIbHBIX TPyNH B
pacTBopax aMuHOKHUCIOT. PacTBopenue u ocaxkaenue 6enxoB. L[BeTHbie peakiyy OenkoB.
['openune nTuubero nepa U WEPCTIHOW HUTH.

JlaGopaTopHbie onibIThI. PacTBOpeHME O0eKoB B Bojie. OOHapykeHHe OEIKOB B MOJIOKE
U B MiICHOM OymboHe. JleHaTyparus pacTBopa Oelka KypHHOTO SHIAa CIHPTOM,
pacTBOpaMU COJICH TSKEIBIX METAIOB U TIPU HarpeBaHUHU.

IIpakTn4yeckoe 3ansatue Ne 14. Amunbl. CpaBHEHHE CTPOEHUS U XUMUYECKUX CBOWCTB
MPEAEIBbHBIX U ADOMAaTUYECKUX AMUHOB
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IIpakTn4yeckoe 3ansatue Ne 15. [Tnactmaccsl

IIpakTuyeckoe 3ansaTHe Ne 16. Mroroseiil nuddpepeHurnpoBaHHbIN 3a4€T 10 XUMUU
JlabopaTtopuasi padbora Ne 6. benku

JlabopaTopunasi pabora Ne 7. Pacrio3HaBaHue rjiacTMacc

JlabopaTopHnasi pabora Ne 8. Pacrio3HaBaHre BOJIOKOH

JlabopaTopuasi padora Ne 9. Pemienue skcriepuMEHTANILHBIX 33/1a4 HA pacliO3HABAHUE
OpraHMY€ecKHUX coenuHeHni. Mirorosoe 3anatue

CamocTositesibHas padota. buonornueckue Qpynkuuu 6enkoB. [Ipobdaema 6enkoBoTo
TOJIOJAHMS U TIYTH €€ PEIICHUS

CamocrosiTesqibHast padoTa. Heopranmueckre u OpraHM4ecKre BEIIECTBA, IPUMEHSIEMBbI
B BbIOpaHHOU npodeccun.

ITocae N3YYCHUA TEMDbI CTYACHT J0J/I’KCH 3HATD.

1. SAnoBuTOE NEWCTBUE aHWIMHA HAa OpPraHW3M YeIOBEKa, TEXHUKY 0€30TacHOCTH
pu paboTe C aHUJIMHOM U €ro KPaCUTEISIMU

2. buosiornueckyo pojib aMUHOKHUCIIOT U OEJIKOB

3. Baxnennmx npeactaBuTenied KaydyKoOB, IJIACTMAcC, XMMHUYECKUX BOJIOKOH U

00JIaCTH X TPUMEHEHUS
IlocJie u3y4yeHHus TeMbI CTYAEHT 10JI5KEH YMETh:

1. OOBACHATh 3aBUCUMOCTh XUMHUYECKHUX CBOMCTB aMHHOB M aMHUHOKHCIJIOT OT
CTPOEHUS UX MOJIEKYJI

2. ONBITHBIM ITyTEM paclo3HaBaTh IJIACTMACCHI, XUMUY €CKHE BOJIOKHA, OEIIOK

3. CBsi3pIBaTh U3Y4EHHBIN MaTepUal cO CBOEH NPOPECCUOHATBHON EATENbHOCTHIO
4. ApryMEHTHPOBAHHO J0Ka3blBaTb HEOOXOJMMOCTh HCIOJIb30BAaHUS MOJIUMEPOB
KaK BTOPCHIPbE JJIsl U3y4EHUs IKOJIOTUU OKPYKaroIei cpe/ibl

5. OcCymiecTBISATh CAMOCTOSITENIbHBIN MOMCK XUMHUYECKOW HWHGOpPMauu C

UCIIOJIb30BAaHUEM PA3JIMYHBIX HMCTOYHHMKOB (CHpPaBOYHBIX, HAy4YHBIX M HAy4YHO-
NOMYJSIPHBIX ~ M3/1aHUM, KOMIIBIOTEpHBIX 0a3 JaHHbBIX, pecypcoB IHrepHera);
UCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUU sl 00pabOTKU U Nepefadyd XUMHYECKOU
uHGOPMAIH U €€ TIPEICTABICHUS B PA3JIMYHBIX (popMax.
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TEMATUYECKOE INTAHUPOBAHHUE
Texunveckuii npopuib npogeccHoOHAIBLHOTO 00pa30BaAHUS

[Ipu peamm3anmm cojmeprkaHus 00Ie00pa30BaTeIbHON YISOHON IHCITUTIIMHBI
«Xumusi» B ipenenax ocBoenust OIIOII CITO na 6a3e 0cCHOBHOTO 00111er0 00pa3oBaHUsI
c moiydyeHueM cpensero ooOmero ob6pazoBanus (IIIICC3) makcumanbHas yueOHas
Harpy3ka oOy4arommxcs COCTABIISET:

* no cneruanbHoCcTH CITO 15.02.01 MoHTaX ¥ TeXHHYeCKAS IKCILTyaTAIl WS
NPOMBILLIEHHOT0 000pyaoBannst — 117 yacoB, u3 HUX ayAuTOpHas (00s3aTelbHas )
Harpy3ka 00y4aronmxcsi, BKIouast 1a00paTopHbIE OTBITH U TPAKTUYECKUE 3aHI TS, —

78 dacoB; BHEAYAUTOPHAsI CaMOCTOATEIbHas paboTa cTyaeHToB — 39 yaca.
TEMATHYECKUHA ILIAH

Buna yueoHol padoThbl KoauvecTBo 4yacoB
Aynurtopnblie 3ansitusi. Conep:kanue o0yueHust Cnemnaasnocts CITIO
Bsenenue 2
1. O0masi ¥ HeopraHuveckasi XUMHs 27
1.1. OcHOBHBIE TOHATHS U 3aKOHBI 3
1.2. Ilepuoanueckuii 3axoH u Ileprnonnueckas cucreMa XMMHUYECKUX 2

anemeHToB Jl. M. MeneneeBa u cTpoeHue aroma

1.3. CtpoeHue BemecTBa )
1.4. Bona. PacTBOpbl. DIEKTpONIUTHYECKAS TUCCOLAAIIUS 3
1.5. Knmaccudukammst HEOpraHM4eCKUX COSAMHEHUN 1 UX CBOMCTBA 4
1.6. Xumuueckue peakuuu 3
1.7. Metanibl 1 HEMETaJIbI 7
2. Oprannveckasi XuMHs 49
2.1. OCHOBHbBIE IOHATUS OPTaHUYECKON XUMUU U TEOPUSI CTPOCHUS 3

OpPraHUYECKUX COEAUHECHUMN

2.2. YTIeBoIopoIsl ¥ UX MPUPOIHBIE HCTOYHUKHN 12 9 20
2.3. Kucnopoacoaepxanme OpraHu4eckue COeTMHEHUs 11
2.4. Azotconepkanme opranudeckie coenrHeHus. [lommmepsl 15
Hroro 78

BHeayautopHasi camocTosiTeJibHAs padoTa

[ToaroroBka BBICTYNJIEHUM MO 3aJaHHBIM TEMaM JIOKIIJI0B, 39
coo0mIeHu, pedepaToB
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Ilpomesricymounan ammecmayusn é popme oughghepenyuposannozo 3auema

Bcero

117

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJBHOCTH

CTYAEHTOB

Conepxanue 00y4yeHUs

XapakTepuCTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH CTY¢HTOB
(Ha ypoBHe y4eOHBIX JelCTBHU)

Baskneiinme
XHMHUYeCKHe MOHATHS

YMmenue JaBaTh  ONpENENEHHE W ONEpUpPOBATH  CIEAYIOUMMU
XUMUYECKUMH TOHATUSMU: BEIIECTBO, XUMHYECKHUH DSIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIbHBIE aTOMHAasi W MOJEKYJIspHas Macchl, HOH,
QIJIOTPOIHS, HU30TONBI, XUMHUUYECKasl CBS3b, 3JIEKTPOOTPHULATEIBHOCTD,
BAJICHTHOCTb, CTEIIEHb OKHUCIEHUS, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00beM  Ta3000pa3HBIX  BEIIECTB, BEIIECTBA  MOJEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPHI, DJEKTPOJIUT U HEDJIEKTPOJIUT,
JNEKTPOJIUTUYECKAs JUCCOLMALNS, OKUCIUTENb W BOCCTAaHOBUTEID,
OKUCJICHHE W BOCCTAaHOBJICHHE, TEIJIOBOW J(PeKT peakuuu, CKOpOCTh
XUMUYECKON peaKlHH, KaTaiu3, XMMHUYECKOE PaBHOBECHE, YIIEPOJIHBII
cKeJeT, PyHKIIMOHAIbHAS TPyNIa, H30MEpHsl, TOMOJIOTHUS

OcHOBHBIE 3aKOHBI
XUMUH

dopMynupoBaHUE 3aKOHOB COXPAHEHMSI MaccChl BEIIECTB U MOCTOSIHCTBA
COCTaBa BEIECTB.

VYcTaHOBKAa NMPUUYMHHO-CIEACTBEHHON CBSI3U MEXJY COAEP)KaHUEM 3THUX
3aKOHOB M HalMCaHUEM XUMUYECKUX (GOpMYS M YpaBHEHUH.

YcTaHOBKA 3BOJIIOIMOHHONW CYIIHOCTH MEHJIEIEEBCKOM U COBPEMEHHOMU
dopmynupoBoK nepuoanyeckoro 3akona J[. 1. MeneneeBa.
OObscHeHne  (U3MYECKOTO CMbICIa CHMBOJIMKM — IE€PHOIUYECKOM
Tabauipl  xumuueckux oiemeHToB JI. M. MenneneeBa (HOMeEpoOB
3JIEMEHTa, NEepuoja, IPYyNIbl) U YCTAaHOBKA HNPUYMHHO-CIIEACTBEHHOU
CBS3U MEXKAYy CTPOCHHMEM aTroMa M 3aKOHOMEPHOCTSIMH M3MEHEHUs
CBOMCTB 3JEMEHTOB M OOpa30BaHHBIX MMH BELIECTB B IepHOJaX U
Tpymmax.

XapakrepucTUKa DJEMEHTOB MajblX M OOJBIIMX MEPUOJOB IO HX
nosnoxxeHuto B Ilepuoguyeckon cucreme /. 1. MeHneneesa

OcHoBHBIE TeOpUH
XHMMHH

YcTraHOBKa 3aBUCHMOCTH CBOMCTB XMMHYECKHMX BEHIECTB OT CTPOEHHS
aTOMOB 00pa3yIOIMX MX XUMUUYECKUX AJIEMEHTOB.

XapakrepucTuka  Ba)XXHEWIIMX  TUIOB  XUMHYECKMX CBs3€M W
OTHOCHUTEJIBHOCTH 3TON TUIIOJIOTHH.

OObscHeHHEe 3aBUCUMOCTH CBOWMCTB BEILECTB OT UX COCTaBa U CTPOCHUS
KPUCTALTNYECKUX PELICTOK.

@OopMyIUpPOBKAa OCHOBHBIX IMOJIOKEHUNW TEOPUU DIECKTPOJTUTUYECKOU
JUCCOLIMALIMA M XapaKTEpUCTUKA B CBETE OTOW TEOPUU CBOMCTB
OCHOBHBIX KJJACCOB HEOPTraHUYECKUX COCTMHECHU M.

@opMyIMpPOBKA OCHOBHBIX MOJIOKEHUI TEOPUU XUMHUYECKOTO CTPOCHUS
OpPraHUYECKUX COCIMHEHUW M XapaKTepUCTHUKA B CBETE JTOW TEOPUHU
CBOMCTB OCHOBHBIX KJIaCCOB OPTaHUYECKUX COCIMHECHUN

Baskneiinme BemecTsa
U MaTepHaJIbI

XapakTepucTuKa COCTaBa, CTPOEHHUs, CBOMCTB, IOJNY4YEHHS U
npuMeHeHust BaxkHeWnmx MetamwioB (IA u II A rpynn, amromuHus,
’KeJle3a, a B €CTECTBEHHO-HAYYHOM NMPOQuie U HEKOTOPBIX d-371€MEHTOB)
U UX COCIMHEHUH.

XapakTepUCTUKa COCTaBa, CTPOEHMS, CBOWCTB, HOJIYYEHHS H
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Conep:xxanne o0yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1€SITEJIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBIX /e iicTBHIl)

npuMeHeHus: BaxkHeWnmx HemerawioB (VIII A, VIIA, VIA rpynm, a
Take azora W Qocdopa, yriepona M KPEMHHS, BOJOpOAA) M HX
COEIMHEHUH.

XapakrepucThKa COCTaBa, CTPOEHHUs, CBOMCTB, IOJYYEHUS H
NPUMEHEHHUsSI  BaXXHEWIIMX  KJIACCOB  YIJIEBOJOPOAOB  (AJIKaHOB,
LUKIO0AJIKAaHOB, aJIKEHOB, aJIKWHOB, apEHOB) M WX HanboJjee 3HaUNMBIX B
HApPOJHOXO3AMCTBEHHOM ILIAHE IIPEICTaBUTENIEH.

AHanoruyHas XapakTepHUCTHKa Ba)KHEHIIMX NPEACTaBUTEIEH JIpPYyrux
KJIaCCOB OPraHMYECKUX COEIUHEHUI: METaHoJa M 3TaHOJIA, CIOKHBIX
3¢UpOB, KUPOB, MBI, AIBACTUIOB ((POPMATIBICTUAOB U alleTalIbICTUIA),
KETOHOB (aleTroHa), KapOOHOBBIX KHCJIOT (YKCYCHOH KHCJIOTHI, JUIst
€CTECTBEHHO-HAy4YHOro HNpouis NpeicTaBUTENed Jpyrux KIaccoB
KUCIIOT), MOHOCAaxXapuJIoB  (IJIFOKO3bI), JHMCaxapusioB  (caxaposbl),
noiucaxapuoB (Kpaxmajia ¥ I€JUIIOJI03bl), AHUJIMHA, AMHUHOKHCIOT,
O€NKOB, WCKYCCTBEHHBIX M CHHTETHMYECKMX BOJIOKOH, KaydyKoB,
I1JIaCTMAcC

XyMH4YeCKHil A3bIK
M CHMBOJINKA

Hcnonp3oBanue B y4eOHOM © Mpo(ECCHOHAIBHOW JEATEIBHOCTH
XAMUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3Banue M3ydeHHBIX BEIIECTB MO TPUBUAIBHOW WM MEXIYyHAPOIHOU
HOMEHKJIAType M OTpPaXEHHE COCTaBa 3THUX COCAMHEHUU C TMOMOIIBIO
XUMUYECKUX (POPMYIL.

OTpakeHHEe XUMHUYECKHUX TPOIECCOB C TIOMOIIBI0  YpaBHEHHUH
XUMUYECKUX PeaKiui

XuMH4YeCKUue peakumu

OOpsicHEHHE CYIHOCTH XHWMHYECKUX TmporeccoB. Kiaccuduranus
XUMHYECKHX PEAKUUH 10 Ppa3IMYHbIM IpU3HAKAM: YHCIy M COCTaBy
NPOJYKTOB U pEareHTOB, TEMJIOBOMY 3(¢eKTy, HampaBleHHIO, ¢ase,
HaJMYMIO KaTaju3aTopa, U3MEHEHUIO CTENEHEW OKUCIEHHS AJIEMEHTOB,
o0pa3yrommx BeIECTBA.

YcraHOBKa IPU3HAKOB OOILIETO M Pa3IMYHOIO B TUITOJIOTHUHU PEaKUUM yis
HEOPraHUYECKON U OPraHUYECKON XUMHUH.

Knaccuduuukanus BelecTs U MPOLECCOB C TOUYKU 3PEHUS OKUCIECHUS-
BoccTaHOBJIeHUs. COoCTaBlIeHNE YpaBHEHUH peakiil ¢ MOMOIIBIO METO/IA
3JICKTPOHHOTO OaJjiaHca.

OObsicHEHME 3aBUCHUMOCTU  CKOPOCTHM  XMMMUYECKOH peakiuuu U
MIOJIO’KEHUSI XMMUUECKOTO PaBHOBECHS OT Pa3InYHBIX (PAaKTOPOB

XuMu4e CKu BeinmonHeHne XMMHYECKOrO 3KCHEPUMEHTa B IIOJHOM COOTBETCTBUHU C

JKCIe PUMEHT npaBuiiaMu O€30M1aCHOCTH.
HaGnronenune, ¢ukcanuss U onucaHue pe3yjlbTaTOB IPOBEJEHHOIO
JKCIIEPUMEHTA

Xumuyeckas [IpoBeneHue caMOCTOSITEIPHOTO TMOMCKA XMUMHYECKOW WHQOpMAIUu C

uH(p opMauA HCIIOJIb30BAHUEM  PA3IMYHBIX  HCTOYHUKOB  (HAYYHO-TOMYJISPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
Hcnonp3oBaHWe KOMITBIOTEPHBIX TEXHOJNOTHH Afisi  0O0paboTKu U
nepeayd XuMUYeCKo MHQOpMAIUK U €€ TIPEACTABICHUS B PA3TUYHBIX
hopmax

Pacuyertsi 10 | YCTaHOBKA 3aBHCUMOCTH MEXJY KadyE€CTBEHHOM M KOJIMYECTBEHHOM

XHMHUYeCKUM CTOPOHAMHU XUMUUYECKHX OOBEKTOB U MPOLIECCOB.

$opmyaam u | Pemenue pacdeTHbIX 3a/1a4 IO XUMHYECKUM (OpMYIiaM U ypaBHEHUSIM

YPaBHEHUSIM

[poduabHoe n OOBsiCHEHHE XMMUUYECKUX SIBJICHUM, TPOUCXOISAIIMX B MPUPOAE, OBITY U

npo¢ e CCHOHAIBHO Ha MPOU3BOJCTBE.

3HAYMMOe OmnpezneneHue BO3MOKHOCTEH MPOTEKAHHSI XUMHUUYECKUX MTPEBPAICHU B
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Copep:xkanue o0yyeHust XapakTepucTHKA OCHOBHBIX BH/IOB /1€SITEJIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBIX /e iicTBHIl)

cojiepKaHue Pa3IMYHBIX YCIOBUSIX.

CoOnroneHne mpaBUI  JKOJIOTHYECKM TPAMOTHOTO TIOBEJIEHUS B
OKpY)Karollel cpeje.

OneHKa BAHMSHUS XAMHUUYECKOTO 3arpsi3HEHUs] OKpYXKalollel cpenbl Ha
OpraHW3M YeJIOBEKA M JIPYTHE KUBBIC OPTaHU3MBI.

CoOmonenue mpaBMJI  O€30MMaCHOTO OOpalieHUs ¢ TOPIYUMH U
TOKCHYHBIMHU BEIIECTBAMH, JIA0OPATOPHBIM 00OPYIOBAHUEM.

[lonroToBKa pacTBOpOB 3aJaHHON KOHIIGHTpAllMd B OBITY U Ha
MPOU3BOJICTBE.

Kputuueckass oIeHKa JOCTOBEPHOCTH XHUMHUYECKOH WHQopMaIuu,
MOCTYMAIIICH W3 Pa3HbIX HCTOYHUKOB

YYEBHO-METOIUYECKOE
N MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE
IMPOT'PAMMBI YYEBHOM JINCIATIIUHBI
«XUMMUS »

Jis  OcBOGHHMSA ~ MPOrpaMMbl  Y4eOHOM  AMCHMIUIMHBI — «XUMHUS» B
npodeccroHaIbHOM 00pa30BaTeIbHOM OpraHn3aIliy, PeaTM3yoIIeld 00pa30BaTeIbHYIO
nporpaMmmy cpeaHero ooiero oopaszosanus B npegenax ocsoenus OIIOIT CI1O na 6a3ze
OCHOBHOTI'0 00111eT0 00pa30BaHUs, UMEETCSI KAOMHET XMMUU C JJADOPAHTCKON KOMHATOM.

[lomemenne  kabuHera  ymoBieTBopsieTr  TpeboanusiM  CaHuTapHO-
snuaeMuosorndeckux npasui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHO
TUTMOBBIM O0OPYIOBAaHUEM, JOCTATOYHBIM JJISI BBITIOJHEHHUS TPEOOBAaHUI K YPOBHIO
MOJTOTOBKU 00YYarOIIUXCS.

B xabunere nmeercs MyabTUMENNIHOE 000 PYyI0BaHNE, TOCPEIACTBOM KOTOPOTO
Y4aCTHUKU 00pa30BaTebHOTO MPOIECCa MPOCMATPUBAIOT BU3YATIbHYIO HH()OPMAIIHIO
10 XUMUH, CO3]AI0T TPE3CHTAINU, BUCOMATEPHANbI U T. TI.

B cocrtaB y4eOHO-METOIUYECKOTO W MaTepUAbHO-TEXHUYECKOT'O OCHAILCHUS
KaOMHETa XMMHU BXOJISIT:

* MHOTO()YHKIIMOHATbHBIM KOMILJIEKC TIPETo1aBaTelis;

* HaTypaJlibHble OOBEKThI, MOJEIU, MpPUOOPHI U HAOOPHI ISl TMOCTAHOBKHU
JEMOHCTPAIIMOHHOTO U YYEHHUECKOTO IKCIIEPUMEHTA;

* MIEYaTHbIE U SKPAHHO-3BYKOBBIE CPEACTBA 00yUEHHUS;

* CpelcTBa HOBBIX HHPOPMAITMOHHBIX TEXHOJIOTH;

* PEaKTUBHI;

* MIEpEYHU OCHOBHOM U JIOTIOJIHUTENILHOM yueOHO TUTEepaTyphl;

* BCIIOMOTaTeNbHOE 000PYAOBaHUE U UHCTPYKIIUH;

* OuOMoTeUHbIN (HOH/I.

B 6ubmmoTeunbiit POHT BXOAAT yUEOHUKU U y4€OHO -METOANUECKUE KOMILIEKThI
(YMK), pexkoMeHIOBaHHbIE WJIM  JIONYyIICHHBIE JJIi  WCHIOJb30BaHUS B
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npodecCUOHATbHBIX 00pa3oBaTeNbHBIX OpraHu3alusX, peaATn3YIOIUX
00pa30BaTENbHYIO IPOTPAMMY CPEIHETO

obmero o6pazoBanus B npenenax ocBoenuss OIIOIT CITO nHa 6a3e 0CHOBHOTO 00IIIET0
oOpa3zoBaHus.

B npoiiecce ocBoeHus mporpaMmbl yueOHON TUCIUIUIMHBL « XUMUS» CTYIECHThHI
MMEIOT BO3MOXHOCTh JOCTYyNa K 3JEKTPOHHBIM Y4YE€OHBIM MarepuajaM IO XUMUH,
UMEIONMMCSL B CBOOOJAHOM JOoCTyne B ceth HHTepHeT (3JIEKTpOHHBIM KHHIaM,
MpaKTUKyMaM, TecTaM, Matepuaiam EI'D u np.).

PEKOMEHIAYEMAS JIMTEPA TYPA

Jas cTyneHToB
I'abpuenan O. C., OctpoymoB W. I'. Xumus mns npodeccuii U crenuaibHOCTEH
TEXHUYECKOTO MPOQHIIsi: yUeOHUK [T CTYA. YIpEKIeHUH cpen. mpod. oOpa3zoBaHus. —
M., 2014.
[Mabpuensin O. C., OctpoymoB U. T'., OctpoymoBaE. E. u np. Xumus nis npodeccuii u
CHEIMATbHOCTEH €CTECTBEHHO-HAYYHOTO MpOdUiIs: Y4eOHUK I CTYA. YUPEeKICHUI
cpen. mpod. obpazopanus. — M., 2014.
I'abpuensa O. C., OctpoymoB W. I'. Xumusa mia npodeccuii U crenuaibHOCTEH
COIMATIbHO-9)KOHOMHYECKOTO ¥ TYMaHUTAPHOTO Mpoduiei: y4eOHUK ISl CTYI.
yupexeHuil cpen. npod. oopazosanusi. — M., 2014,
[Na6puensaa O. C., OctpoymoB W. I'., CnaaxoB C. A., JopodeeBa H.M. IIpaktukym:
yae0. mocobue 1l CTyA. yupexaeHui cpe. npod. oopaszoanus. — M., 2014.
[Mabpuensin O. C., OctpoymoB U. T'., Cnaakos C. A. Xumusi: nocoOue Jjisi oAroTOBKU
k EI'D: yueb. nocobue aiist cTy. yupexaeHuii cpea. npod. oopazosanusi. — M., 2014.
[Ma6puensan O. C., JIsicoBal'. I'. Xumus. TecTsl, 3a1aun u ynpaxHeHus: yae0. mocooue
UL CTYA. YUpexaeHui cpen. npod. oopazoanus. — M., 2014.
Epoxun HO. M., KoBameBa W. b. Xumusa nmus npodeccuit U cHelHaTLHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiel: yueOHUK Ui CTyA. YUPEeXKICHHM
cpen. mpod. obpazopanus. — M., 2014.
Epoxun FO. M. Xumus: 3aiauun u ynpaxHeHus: yued. nocooue A CTyA. YUPEKICHUN
cpen. npod. obpazopanusi. — M., 2014.
Epoxun KO.M. COOpHHMK TECTOBBIX 3aaHHWi MO XUMHH: y4ed. mocoOue sl CTY.
Yupexnaennii cpen. nmpod. oOpazoBanms. — M., 2014.
Epoxun FO. M., KoBameBa WM. b. Xumusa nns npodeccuii U coenuaIbHOCTEH
TEXHUYECKOr0 Mpoduiss. DIEKTPOHHBIA Y4eOHO-METOAUYECKH KOMIUIEKC. — M.,
2014.
CnagkoB C. A., OctpoymoB U. I'., I'abpuensa O. C., JlykpssHoBa H. H. Xumus ans
npodeccuil U CHeNUATbHOCTEH TEXHUYECKOTro Mpoduisi. DIEKTPOHHOE MPUIIOKCHUE
(31eKTpOHHOE yueOHOE N3AaHKe) ISl CTY. yUPEXKIEeHUl cpel. npod. ooOpazoBaHus. —
M., 2014.

s npenoxaBareist
Oenepanpabiii 3ak0H 0T 29.11.2012 Ne 273-d3 «O06 ob6pazoBanmm B Poccuiickoit
Oeneparuny. [Ipukas MunnctepcTBa oOpazoBanus u Hayku PD ot 17.05.2012 Ne 413
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«O0 yTBepxaeHUH (enepaTbHOr0 TOCYyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cpenHero (MoJIHOro) 0011ero 0Opa3oBaHU.
[Ipuka3z MunuctepctBa oOpa3oBanust ¥ Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHun
n3meHeHuii B [Ipuka3z MunuctepctBa oOpazoBanust u Hayku PD ot 17.05.2012 Ne 413
“O0 yTBepxaeHUM (enepaTbHOr0 TOCYyIapCTBEHHOTO 00pPa3oBaTEIbHOTO CTaHIapTa
cpeaHero (MoJiHOTro) 00111ero 06pazoBaHus’ .
[Iucemo [lemaprameHTa rocy1apCTBEHHOM MOJMTHUKH B cepe MOATOTOBKM paboynx
kagpoB u JAIIO Munrob6praaykn Poccum ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1o
OpraHu3aly TOJYy4YEeHUsI CpeaHero oOImero oOpa3oBaHHs B TpelenaX OCBOCHHUS
00pa3oBaTe/IbHBIX MPOTrpaMM CpPEIHEro MpodecCUOHATLHOTO 0o0pa3oBaHusi Ha 0Oase
OCHOBHOTO  oOmiero oOpa3oBaHus C yderoM TpeboBaHWil  (deaepaabHBIX
roCyJlapCTBEHHBIX 00pa3oBaTEeIbHBIX CTAHAAPTOB M TMOJIyd4aeMoOW Npodeccur WIu
CIEIMATBHOCTU CPEAHET0 MPO(ECCUOHATLHOTO 00Pa30BaHUM.
I'abpuenan O. C., JlpicoBa I'. I'. XumMusa: kHUra Ay npenojaaBaress: yued.-MeTos.
nocobue. — M., 2012.
[Nabpuensa O. C. u ap. Xumus 118 npodecCHil U CHEIUATLHOCTEH TEXHUYECKOTO
npoduis (3NMEKTPOHHOE MPUIIOKEHUE).

HNurepHeT-pecypenl
www. pvg. mK. ru (omummomana «ITokopu BopoOseBbI TOpEI»).
www. hemi. wallst. ru (O0pa3oBarenbHbIi CAlT I MIKOJILHUKOB « XUMUS»).
www. alhimikov. net (O6pa3zoBaTenbHbIN CANT [ IIKOJILHUKOB).
www. chem. msu. su (DnekTpoHHast OMOIMOTEKA IT0 XUMHH ).
www. enauki. ru (uatepHer-u3aanue i yuutenaeh « EcTecTBeHHbIC HAyKn» ).
www. 1september. ru (meroauueckas razera «IlepBoe ceHTIOPS»).
www. hvsh. ru (kypran « Xumust B IIKOJIe) ).
www. hij. ru (OkypHan « XuMust ¥ )KU3HBY ).
www. chemistry-chemists. com (3:meKTpoHHBIH KypHAT « XUMUKHA U XUMHUS )

MNPUMEPHBIE TEMbI COOBIIEHUM, JOKJIATOB, PE®OEPATOB
buortexHonorus u renHas uHxenepusi — rexnojorun XXI Beka.

HanoTexHONOTHs Kak MPUOPUTETHOE HANIPABIICHUE PA3BUTHUS HAYKU U IPOU3BOJICTBA B
Poccuitickon Penepannu.

CoBpeMeHHbIE METOIbl 00€33apaKUBaHUsI BOBI.

ATOTpOTIUSL METAJUIOB.

Kuznb u nestensHoCcTh J[.1. MeHneneena.

«IlepunonueckoMy 3aKoHy OyAylee HE IPO3UT PA3PYIICHUEM. . ).
Cunre3 114-ro snemeHTa — TpUyM{Qp pOCCUNCKUX (PU3UKOB-SIEPIIUKOB.
N3otonsl Bogopoaa.

Hcnonp30BaHNe paiOaKTUBHBIX H30TOIIOB B TEXHUYECKUX LIEIAX.
PeHTreHOBCKO€ M3JIydeHNE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEIUIIMHE.

Inazma — yerBepTOE COCTOSTHUE BEUIECTBA.
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AmopHBIE BelllecTBa B MPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyKaroue Cpesibl OT XUMUYECKOTO 3arps3HEHUS.

KonnuecTBeHHBIE XapaKTEPUCTUKH 3arpsA3HEHNS] OKPYKAIOLIEH CPEbI.

[MpuMenenne TBEpA0T0 U razoodpasHoro okcuaa yriepoaa(1Vv).
3ammTa 030HOBOTO KpaHa OT XUMHUYECKOTO 3arpsi3HEHHUS.

['pyOonucriepcHble  CHUCTEMBI, WX KIacCUPHUKAIMUA U
po(eCCUOHATBHOM 1EATENbHOCTH.

Kocmernueckue remu.

IIpruMmeHeHune CyCceH3u ¥ SMYJIbCUM B CTPOUTEIbCTBE.
MuHepaibl ¥ TOpHbIE TOPOJIbl KaK OCHOBA JIUTOC(EPHI.
PacTBOpBI BOKpYT Hac.

Boga kak peareHT u Kak cpena sl XMMHYECKOTo IIpoLecca.
Tunsl pacTBOPOB.

Kuznp u aestensHocTh C. Appenuyca.

HCITOJIB30BaHUC B

BKJ'IELI[ OTCYCCTBCHHLIX YYCHLIX B PA3BUTHC TCOPUH BHCKT'pOJIHTI/I‘ICCKOfl JAUCCOHalN.

yCTpaHeHI/Ie JKCCTKOCTH BOJAbI HA IIPOMBINUICHHBIX MIPCAIIPUATHUAX.

CepHas KHCJIOTa — «XJI€0 XUMHUECKON MPOMBIIUIEHHOCTHY.

Hcnonn3oBanue MHUHCPAIBbHBIX KUCJIOT Ha MMPCANIPUATHUAX PA3JIMIHOTO HpO(l)I/IJIﬂ.

OKcCHIBI U COJIM KaK CTPOUTENbHBIE MAaTEPHUATIBL.
Hcrtopus rumca.

[ToBapeHHast COJIb KaK XUMHUYECKOE ChIPbE.

MHoroamkuii kKapOOHAT KalbIUs: B IPUPO/IE, B MPOMBIIIICHHOCTH, B OBITY .

Peakiust ropeHust Ha MPOU3BOJICTBE.

Peakims ropenus B ObITY.

BuptyasHO€ MOIETMPOBAHNE XUMUYECKUX MPOIIECCOB.
DIIEKTPOJIU3 paCTBOPOB AIEKTPOJUTOB.

DJIEKTPOJIN3 pacIIaBOB 3JIEKTPOJIUTOB.

[lpakTuueckoe NpPUMEHEHHE OHIIEKTPOH3a: padUHUPOBAHUE,
rajbBaHOCTETrUsl.

Hctopust nostydeHus U MpoOU3BOJICTBA ATFOMUHUSI.
DIIEKTPOJIMTHUECKOE TOJTydYeHUE U papUHUPOBAHUE MEMIH.
Kuznb u gesarenbHoCcTh [, JIPBH.

Poap MeTamioB B HICTOPHUM YETOBEUECKOW IIMBUIIM3AIINAH.
Hctopust 0Te4eCTBEHHON YEPHOU METAILTYPTHH.

HcTopust 0T€UECTBEHHON IBETHOW METAJUTYPTHH.
26
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CoBpeMeHHOE METaILTypruiecKoe MPOU3BOJICTBO.
CrnenuaibHOCTH, CBSI3aHHBIE C 00Pa0OTKOM METALIOB.

PoJib MeTaIUIOB U CIIaBOB B HAYYHO-TEXHUYECKOM IPOTPECCE.
Koppo3us MeTanioB u criocoObl 3alUThl OT KOPPO3HUH.
WNuepTHbIE WK OJIarOPOIHBIE Ta3Hbl.

Posxnaronye coim — rajoreHsl.

Hcropus mBEICKOW CITMYKH.

XyUMHSI METAITIOB B MOSH PO (heCCHOHATHHOM ACITEIIbHOCTH.
XuMusi HEMETAJUIOB B MO€H npodeccuoHaIbHON JesTEIbHOCTH.
KpaTkue cBeneHus o HICTOPUHM BOSHUKHOBEHUS U PA3BUTHSI OPTaHUYECKOW XUMUHU.
Kuznp u pesrensHocTh A.M. byTiieposa.

Buramism u ero kpax.

Ponb OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUU M PA3BUTUM MHUPOBOW OPTAHUYECKOU
XUMUHU.

COBpeMeHHBIC NpCaACTaBICHUA O TCOPHUU XUMHUYICCKOT'O CTPOCHMA.
DKOJIOTHYECKHUE aCIIEKTHI MCIIOJIb30BaHMS YIJIICBOAOPOJAHOTO ChIPbA.

DKOHOMHUYECKHE aCIEKThl MEXAYHAapOJHOTO COTPYAHUYECTBA II0 HCIIOJIb30BAHHIO
YIJIEBOJLOPOHOTO CHIPBA.

Hctopust OTKpbITUS M pa3pabOTKU Ta30BbIX M HEPTAHBIX MECTOPOXKICHUN B
Poccuiickont denepanumn.

XUMUS YTJI€BOJOPOTHOTO CHIPhS M MOSI OyayIiast mpodeccus.

YTIeBoI0pOTHOE TOTIIMBO, €T0 BUIBI U Ha3HAUCHHUE.

CHHTETHYECKHE KaydyKH: UCTOPHS, MHOTOOOpa3ne U MepCIeKTUBHI.
PesnHoTexHMUEeCKOE MPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUIECKOM MPOTPeECCe.
CBapouyHO€ MPOU3BOACTBO U POJIb XUMHUH YTIIEBOIOPOIOB B HEM.

Hedtb u ee TpaHCcmOpTUpOBKA Kak OCHOBA B3aWMOBBITOJHOTO MEXKIYHAPOJIHOTO
COTPYAHUYECTBA.

ApomaTudecKue yriieBOJOPObl KaK ChIPbE sl MPOU3BOICTBA MECTULIAIOB.
YTeBOabl U UX POJIb B )KUBOU MPUPOLE.

CtpoeHue IIroKO3bl: HCTOPHUS PA3BUTHS MPEICTABICHUN U COBPEMEHHBIE BO33PEHUS.
Pa3zButHne caxapHOU NpOMBIIUIEHHOCTH B Poccun.

Poss yrneBonoB B Moel Oyayieil npo@ecCuoHaIbHON JESTEIbHOCTH.

Meranout: xemodwmisa u xemopoous.

DTaHoII: Benuyaiiiiee 6J1aro u CTpaIiHoe 370.

AJIKOTOJIM3M U €ro MpOoQHIaKTHKA.
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MuoroaTtoMHble CIIUPTHI U MOs Oyayias mpodeccuoHanbHast AesITeIbHOCTb.

@dopmanbaeruy, Kak OCHOBA TIIOJYYEHHUS BEIIECTB M MaTepUaoB il  MoOei
npo¢eCCUOHATBHOM J1EATENbHOCTH.

MypaBbpHHas KUCJIOTa B IPUPOJIE, HAYKE U IPOU3BOJCTBE.

UcTopus ykcyca.

Cinoxuble 23¢uUphl U UX 3HAYEHUE B PUPO/IE, OBITY U POU3BOJICTBE.
JKupsbl Kak MPOAYKT MUTAHUSA U XUMUYECKOE CHIPHE.

3aMeHa )KMPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.

HexBatka mpoaoBOJBCTBUSL Kak rijoOanbHas MpoOsieMa 4YeloBEYeCTBa U IYTH €€
pELICHHUS.

Msuia: npoiioe, HacTosee, Oyayuiee.

CpencTBa rurueHbl Ha OCHOBE KMCJIOPOACOAEPKAIMX OPTAaHUUYECKUX COETUHEHUN.
Cunternueckue morormme cpenctsa (CMC): mocTOMHCTBA U HEOCTATKH.
AMMMaK ¥ aMUHBI — O€CKUCIIOPOHBIE OCHOBAHUS.

AHUIMHOBBIE KPACUTENU: UCTOPUS, IPOU3BOJICTBO, MEPCIIEKTUBA.
AMUHOKUCIIOTHI — aM(POTEpPHBIC OPTaHUYECKUE COCTUHCHHUS.
AMUHOKHUCIIOTBI — «KUPTTHUUKI OCTTKOBBIX MOJIEKYJI.

CuHTeTHYECKHE BOJIOKHA HA aMUHOKHUCJIOTHOM OCHOBE.

«XKu3Hb 370 cIOCOO CYIIECTBOBAHUS OEIKOBBIX TEI. .. »

CtpyKTyphl O€NKa U €ro JeCTPyKTYpUPOBaHHUE.

buonornyeckue GyHKIMN OENKOB.

benkoBasg 0CHOBa UMMyHUTETA.

CIIMA u ero mpo¢unakTuka.

Jepumur Oenka B MHUINEBHIX MPOJIYKTaX M €ro MPEOJOJICHHE B paMKax Tio0ambHOMN
MIPOJOBOJIbCTBEHHOW MPOTPAMMBI.

Xumusi 1 OMOJOTHUSL HYKIEUHOBBIX KUCJIOT.
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