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1 MMOSICHUTEJBbHASA 3AIIMCKA ITIPOTPAMMBI YYEBHOM
AN CHUIIJIMHBI «XUMMUSA»

1.1. OO0JuacTb NpUMEHEHUS NMPOTrPAMMBI:

mporpamMma  00mieoOpa3oBaTeIbHOM ~ y4eOHOM  JWCIUIUIMHBI  «XHMHS)
MpeHa3HaYeHa I M3YYCHHUS XMMHH B TPO(EeCCHOHATBHBIX 00pa3oBaTelbHBIX
OpraHu3alNsIX, PEATU3YIOMUX 00pa30BaTEIbHYIO MPOTPaMMy CPETHETO OOIIero
oOpa3oBaHMss B  TMpeieiiax  OCBOCHHS  OCHOBHOM  NMpOdeCCHOHATBHON
obpazoBatenbHoi mporpammbl CIIO (OIIOIT CITO) Ha 6a3e OCHOBHOTO 0OIIIETO

00pa3oBaHus MPH MOJTOTOBKE CICIIUATUCTOB CPETHEr0 3BCHA.

1.2. Mecto yueOHoit AMCHUIITIMHBI B CTPYKTYype OCHOBHOM
npodeccnoHaIbLHON 00pa3oBaTeIbHOM MPOrPaAMMBbI:

ydeOHas JUCHMIIMHA «XUMHS» TOPUHAUICKUT K HOpOPUIBHOMY IHUKITY
aucuuMiiimH. B mpodeccuoHanpHBIX  00pa3oBaTeNbHBIX  OpraHU3aLUsX,
peanu3yronmx o0pa3oBaTeIbHYIO0 MPOrpaMMy CpEIHEro oOmiero oopa3oBaHUs B
npenenax ocBoenus OIIOII CIIO nHa 6a3e ocHOBHOro 00IIero oOpa3oBaHUA,
ydyeOHass AUCIUIUIMHA «XHMHUS» H3ydaeTcs B 00Ie00pa3oBaTEeIbHOM IIHUKIIE
yueOHoro muana OIIOII CIIO nHa 6a3e ocHOBHOro oOmero oOpa3oBaHUS C
noJrydeHuem cpeaaero oomero oopazosanus (ITIICC3).

B yue6nbix mianax [ITICC3 mecTo yueOHOM AUCIUIUIMHBI « XUMHS» — B COCTaBE
o01ieo0pa3oBaTeNbHbIX Y4YEOHBIX JUCLUUILUIMH 1O BBIOOPY, (POPMHUPYEMBIX U3
o0s13aTenbHbIX NpeaMeTHbIX obnacteit ®I'OC cpennero obuiero oopazoBaHus, s
npodeccuit CIIO wnmm cneumnansHoctedt CIIO cootBeTcTBytOUIEro mnpoduis

poeCCHOHAIBHOTO 00pa30BaHUsI.

1.3. Ileau u 3aga4u y4eOHOUH AUCUMILUIMHBI - TPeOGOBaHMSI K pe3yJbTaTam
OCBOEHMsI YUeOHOW TUCITUIIJIMHDI:

colepkaHWe  y4eOHOW  MUCHUIUIUHBI  «XHUMHs»  OOYCIOBJICHO  0Ommien
HaIIeJICHHOCTBhIO 00pa3oBaTeILHOIO Ipolriecca Ha (OPMHUPOBAHUE Yy CTYICHTOB
KOMIIeTeHINii, HeoOXoauMbIX 11 kauecTBeHHOro ocBoeHuss OIIOII CIIO Ha 6a3e
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OCHOBHOT'O O0IIEro 00pa3oBaHMs C MOJIYYEHUEM CPEAHEro 00IIero oopa3oBaHus.
B mporecce usydeHUs XUMHUH y OOYYaIOIIUXCS Pa3BUBAIOTCS TMO3HABATEIHHBIC
WHTEPECHhl U MHTEIUICKTyaIbHBIE CIIOCOOHOCTH, TOTPEOHOCTH B CAMOCTOSITEIIBHOM
MPUOOPETEHUS 3HAHUIA 110 XMMHH B COOTBETCTBUH C BO3HUKAIOITUMU YKM3HEHHBIMHU
mpoOjeMaMu, BOCIHTHIBACTCS OEpeKHOE OTHOIICHUS K MPUPOJIE, MMOHWMAaHUE
3I0pOBOTO  o0Opa3a JKM3HH, HEOOXOAMMOCTU MPEAYNPEKIACHUS  SBJICHUM,
HAHOCAIINX BpeJ 370POBBI0 M OKpyXkatomiei cpeiae. OHM OCBaMBAIOT IMPHEMBI
IPaMOTHOTO, 0€30MacCHOTO MCIOJIb30BAHUSI XMMHYECKUX BEIIECTB U MATEPHAJIOB,
PUMEHSIEMBIX B OBITY, CEJILCKOM XO3SIIICTBE U Ha MPOU3BO/JICTBE.

Conepxanne y4deOHOW AWCIUIUIMHBI «XWMHS» HANPABICHO HA JOCTHKEHUE
CICIYIOIINX LeJIe:

* (opmupoBaHHEe Yy OOYYaIOMUXCS YMEHHS OIEHWBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS JIJIs1 KAKOTO YETIOBEKa;

* popMHUpOBaHUE y OOYYAIOMIMXCS IIEJIOCTHOTO MPEJCTaBICHHUS O MHpPE U
pOJIM XMMHH B CO3JaHUM COBPEMEHHON €CTECTBCHHOHAYYHOW KAapTHHBI MHUPA;
YMEHUSI OOBICHATH OOBEKTHI U TMPOIECCHl OKPYXKAIOIIEH IeMCTBUTEIBHOCTH:
OPUPOAHON, COIUATBHOM, KYJIbTYpPHOM, TEXHUYECKOW Cpelbl, — HUCHOJb3Ys s
ATOTO XUMHUYECKHE 3HAHUS;

*pa3BUTHE Yy OOydYarommxcs yMeHUH pasznuyaTh (aKTel W OIEHKH,
CpPaBHUBATH OIICHOYHBIC BHIBOJBI, BUJIETh UX CBSI3b C KPUTECPHUSMHU OIICHOK U CBS3b
KpUTEpUEB C OIpeNeJeHHOW CHCTeMOM IEHHOCTeH, (opMynupoBatb U
000CHOBBIBaTh COOCTBEHHYIO TTO3UIIMIO;

* mpuoOpeTeHre OOyYalolMMUCS OMbITa Pa3HOOOPA3HOW JESATEIbHOCTH,
MO3HAHUS W CaMOIO3HAHMS; KIIOYEBBIX HAaBBIKOB, HMEIOIIMX YHHBEPCAIbHOE
3HAUEHUE IJIS Pa3IMYHBIX BHJIOB JIE€ATEILHOCTH (HABBIKOB peUICHUs MpoOieM,
NPUHATUS  pEIIeHWH, TIOWCKa, aHanu3a W o0paboTku  mHpOpmaiuwy,
KOMMYHUKATHBHBIX  HAaBBIKOB,  HAaBBIKOB  HM3MEPEHUH,  COTPYIHHUYECTBA,
0e301acHOro oOpaleHus ¢ BEIIECTBAMU B ITOBCETHEBHOM KU3HM).

OcBoeHue cojaepkanuss y4yeOHOM JUCHUIUIMHBI «XUMHUA», O00OecleurnBaeT



JOCTHKEHUE CTYIEHTAMH CIEAYIOIINX Pe3yJabTaTOB:

* IUYHOCMHBIX:

— YyBCTBO TOpPJOCTH M YBWKEHHS K UCTOPUU U JOCTHKEHUAM
OTEYECTBEHHONM XWUMHYECKOM HayKHM; XHMHYECKHM TIPAaMOTHOE IIOBEICHUE B
npo¢eCCUOHATIBbHONW AEATEIbHOCTH M B OBITY IpHU OOpallleHuu C XUMHUYECKUMU
BEILECTBAMH, MaTepUaIaMu U NPOLECCAMU;

— TOTOBHOCTH K MPOJOJIKEHUIO 00pa30BaHMs U MOBBIILIECHUS KBaTU(PUKALUU
B M30paHHOI NpodecCHOHANBHON EATETbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJIH
XUMHUYECKUX KOMIIETEHIIUN B 3TOM;

— YMEHHME HCIIOJIb30BATh JOCTUKEHUS COBPEMEHHOM XMMHUYECKON HAYKH U
XUMHYECKUX TEXHOJIOTUH Ui MOBBIILIEHUS COOCTBEHHOTO MHTEIEKTYaJIbHOI'O
pa3BUTHS B BBIOpaHHOUN PO(EeCCHOHATBHOMN NEATeIbHOCTH;

* MemanpeomMemHpix:

— HCIIOJIb30BAaHUE PA3NIMYHBIX BHJIOB I103HABATEJILHOM JESITENIbHOCTH U
OCHOBHBIX MHTEJUIEKTYaJbHBIX OINepanuil (IOCTaHOBKHU 3a1aud, (HOpMYIHPOBAHUS
TMIIOTE3, aHajlu3a W CHUHTE3a, CpaBHEHHUsA, O0O0O0OIIEHUs, CUCTeMaTHU3allHH,
BBISIBJICHUS IPUYUHHO-CJIEICTBEHHBIX CBs3€il, MOKCKa aHaJIOT OB,
(dbopMyIIMpOBaHUS BBIBOJOB) JUIS PELICHHUS MMOCTABJICHHOM 3aqauyd, MPUMEHEHUE
OCHOBHBIX METOJIOB TMO3HaHUS (HAOJIOJICHUS, HAYYHOTO OHKCIEPUMEHTA) JJis
M3YYEHUS Pa3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M IMPOLIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTb CTAJIKUBAThCS B MPOPECCHOHANIBHOM cdepe;

— WCIOJIb30BaHUE PA3JIMYHBIX MCTOYHUKOB ISl TMOJYYEHUS XHUMHYECKOU
uH(pOpMallMi, YMEHHUE OIEHUTh €€ JOCTOBEPHOCTh JI JOCTHKEHHUS XOPOIIMX
pe3yNbTaToB B MpodeccuoHanbHOM chepe;

* NPEOMEmHbIX:

— ¢(hOpMHUPOBAHHOCTh TMPEJCTABICHUNA O MECT€ XHUMHH B COBPEMEHHOMU
HAay4YHOM KapTUHE MUPA; MOHUMAaHHUE POJIM XUMHUHU B (OPMHUPOBAHUU KPyrozopa u
(yHKUIHMOHAIBHOM rPaMOTHOCTH YeJIOBEKA JJIsl PEILICHHs] MPAKTUYECKUX 3a/a4;

— BJIAJACHHUC OCHOBOIIOJAT'alOIMUMHN XUMHUYCCKHMHU IIOHATUAMU, TCOPUAMH,



3aKOHAMHA Y 3aKOHOMEPHOCTSIMM; YBE€PEHHOE IOJIb30BAHUE XUMHYECKOU
TEPMUHOJIOTHUEN U CUMBOJIUKOM;

— BJIQJICHWE OCHOBHBIMHU METOJIaMU HAYYHOT'O MO3HAHUSA, UCHOJIb3YEMbIMU B
XUMHUHU: HAONMIO/IEHUEM, OIKMCAHUEM, HW3MEPEHHEM, OHKCIEPUMEHTOM; YMEHHE
0o0pabaTbiBaTh, OOBACHATH PE3YyJIbTAThl MPOBEJACHHBIX OINBITOB U JICJIATh BBIBO/IBI;
TOTOBHOCTh M CIOCOOHOCTh MPUMEHATh METOABl TO3HAHUS TPU PEIICHUU
[IPAKTUYECKUX 3a/a4;

— c(hOpMUPOBAHHOCTb yMEHUS JaBaTh KOJUYECTBEHHBIE OIICHKU U
MIPOU3BONTH PACUYETHI 110 XUMHUECKUM (HOpMyJIaM U YPaBHCHUSM;

— BJaJCHUE TMpaBWIAMH TEXHUKH OE30MaCHOCTH TIPU HCIOJIb30BaHUU
XUMHYECKUX BEILIECTB;

— c(hopMUPOBAHHOCTH COOCTBEHHOM MO3UIIMHU MO OTHOIICHUIO K XUMUYECKOM

uH(pOopMaIK, MOJTy4aeMON U3 pa3HbIX HCTOYHUKOB.

1.4. Pexomenayemoe KOJHYECTBO YacOB HA OCBOCHHE NMPOrpaMMbl y4eOHOM
AUCHUIIMHBI:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 161 yac, B ToM uucie:
00s13aTebHON ay IMTOPHOM yueOHOM Harpy3ku oOy4varomierocst 108 yacos;

CaMOCTOATENbHOM paboThl 0Oyyaromerocs 53 yvaca.



2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUIIJIAHBI

«XHNUMMUS»

O0béM yueOHOM TUCHUIIMHBI U BUABI y4eOHOH PadoThI

Buj yueOHoii padoTsl

KoaunuyecTBO 4acoB

MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 161
Oo0s3aTesibHAs Ay M TOPHAsE y4eOHasi HArpy3ka (Bcero) 108
B TOM YHCJIE:
nabopaTtopHbIe pabOThI 28
MPAKTUYECKUE 3aAHATUS 33
KOHTPOJIbHBIE PaOOThI -
KypcoBas pabota (IIpoeKT) He NpedycmMompeHo -
CamocrosiTesibHasi padoTa o0y4arierocs (Bcero) 53
B TOM YHCJIC:
pedepaT 1o 3aJaHHON TEMAaTHKE 7

BHEAYIUTOpPHA CaMOCTOATEIbHAas paboTta (moaroToBka
BBICTYIUICHUM TIO 3aJaHHbIM TeMaM, JOKJIAI0B, WHIWBHIYyaJIbHOTO
MpoeKTa C UCMIOJb30BAaHUEM HWH(MOPMALMOHHBIX  TEXHOJOTHIA,.
JOMAIIHUE 3aJaHusl PENpOAYyKTUBHOTO XapakTepa, paboTta co
CIOpaBOYHHKAMHU,  TMOATOTOBKa  COOOMIEHWMI 1Mo  mpobieMam
JTUCIUIITUHBI C UCTIONb30BaHueM MHTepHeT-ceTn u ap.)

46

Hmozoean ammecmayusn 6 popme 3K3amena




3 TEMATHYECKHUMH IJIAH U COAEPXKAHUE YYEBHOU JUCIHUATIIMHBI «XUMUS»

O0bém
YpoBenb
HanmenoBanmue Conep:xxaHue y4eOHOr0 MaTepuasia, JJadopaTopHbie M NMPAKTHYECKUEe 3aHATHS, Hacos yCBOEHHS
pa3aeyioB U TeM caMoCTOsiTeJIbHasi padoTa o0ydyalouuxcs, KypcoBasi padbora (poeKT) gg;quﬁ r
OyHas
1 2 3 5
Pazpen 1
Oo0mas u 04
HeopraHuyeckast
XUMHS
Tema 1.1. CopepxaHnue ydueOHOTo MaTepualia
OcHoBuble moHATHA u | 1 | BBegmenme. Hayunble MeTOAbl MO3HAHUS BEHIECTB MU XUMHUYECKHUX siBIeHUH. Poib
3aKOHBI XUMUHU. JKCIEPUMEHTa W TEOPUM B XUMHHU. MoJaenupoBaHUE XHUMUYECKHX TMPOIECCOB.
3Hauenne xuMuu Tpu ocBoeHuu Tmpodeccuit CIIO m cnemmanbHocTert CIIO
TEXHUYECKOTO MPpOoduiIst MpoheCCHOHATBEHOTO 00pa30BaHMUsL.
2 | OcHoBHble NoHsATUS XuMuH. BemectBo. Atom. Monekyna. XUMUYECKUN IJIE€MEHT. 6 1
Annotponus. IIpocteie U croxkHble BemecTBa. KauecTBEHHBIH M KOJTMUYECTBEHHBIN
COCTaB BEIMIECTB. XWMHYECKHE 3HAKU U (GopMyibl. OTHOCHTEIBHBIC AaTOMHAS H
MoJIeKyJsipHas Macchl. KonnuecTBo BelecTna.
3 | OcHoBHBIe 3aKOHBI XMMHUH. CTexuoMeTpus. 3aKOH COXPAHEHHS MacChl BEIECTB.
3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJISIPHOU CTPYKTYphL. 3aKOH ABOrajpo u
CJICJICTBHS U3 HETO.
CamocrosiTesibHasi padoTa: ucnoias3oBanne MHTepHeT-cetn m MHTEpHET-y4ueOHMKA,
TeKyIasi paboTa ¢ JIEKIHOHHBIM MaTepuaioM. PerieHrne TUIOBBIX 3a/1a4.
TemaTuka coo01IeHU, JOKJIAI0B, pedepaToB:
AnnoTpornHble MOAU(HKAIMK yTiIepoa, Kuciaopoaa, pocdopa, 0J0Ba; MOHATHE O 4

XUMHUYECKON TEXHOJIOTHH, OMOTEXHOIOIMH, HAHOTEXHOJIOTHH;

«buorexHonorus U reHHas nHxenepus — texsonorun XXI Bekay, «HanorexHomorus kak
MIPUOPUTETHOE HAMPABJIIEHUE PA3BUTHS HAYKH M MPOU3BOJCTBA B Poccuiickoii
denepauun»,

«AnnoTponus MeTaioBy, «llnazmMa — yeTBepTOe COCTOSIHUE BELIECTBAY.




Tema 1.2.

Coneprxanue y4eOHOTO MaTepuana
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[Tepuoanueckuii 3aK0H U
IIepuonuueckas
CUCTEMa XMMHYECKHX
3JIEMEHTOB J1. n.
MeHnpneneeBa U cTpoeHUE
aToMa.

Hepuoguuecknii 3axkon JI. U. MenneneeBa. Otkpeitue [[. . MeHneneeBbim
[lepuonnueckoro 3akoHa. Ilepmommueckuit 3akoH B ¢dopmynuposke [J[. U.
Mengeneesa. [lepuogudeckas Tabmuia XMMHYECKUX DIIEMEHTOB — rpaduueckoe
oToOpakeHHe TNepuoAnyYeckoro 3akoHa. CTpyKTypa NEpHOAMYECKON TaOJIUIIbL:
nepuopl (Malbie U OOJIbIINE), TPYIILI (TJIaBHAS U TOOOYHAs).

Crtpoenue atroma u Illepuoanuecknii 3akon JI. U. MenngeneeBa. AToM — CIIOKHas
gactuna. Sapo (TMPOTOHBI W HEUTPOHBI) M AJIEKTPOHHas o00oiouYka. M30TOmBL
CtpoeHue D3JEKTPOHHBIX 000JOYeK aTOMOB D3JEMEHTOB MallbIX IEPHOJIOB.
Oco0eHHOCTH CTPOCHHS DIEKTPOHHBIX OO0OJOYEK AaTOMOB DJIEMEHTOB OOJBIIMX
nepuoioB (mepexoaHbix eMeHToB). [lonarue o6 opoutansax. s-, p- u d-opOurtany.
DONEeKTpOHHBIE KOHQUTYpallMd aTOMOB XHMHUYECKUX dyeMeHTOB. CoBpeMeHHas
dbopmynupoBka [lepuoguveckoro 3akoHa. 3HaueHue I[lepuoguveckoro 3akoHa |
[Tepuoanueckoit cucteMbl XuMuueckux 3yiemeHToB . . MenaeneeBa s pa3BuTUs
HAayK{ ¥ TOHUMAHUsI XUMUYECKON KapTHUHBI MUPA.

CaMocTosiTeibHasi padoTa: ucnojb3oBaHue HWHTepHeT-ceTH U MHTepHET-yueOHHKA,
TeKyIas paboTa ¢ JEKIMOHHBIM MarepuasioM. Hammcanue >JIeKTPOHHBIX U AJIEKTPOHHO-
rpapudeckux GopMys1 aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

TemaTuka co001IeHUI, J0KJIAI0B, pedepaToB:

«MonenupoBaHue Kak METOJ MPOTrHO3UPOBAHUS CUTYAIMH HAa TPOU3BOACTBE», «M30TOIBI
BOJIOpOAa», «Vcronap30BaHNe PAaIMOAKTHBHBIX M30TOIOB B TEXHUYECKUX LIEIAXY,
«PEHTreHOBCKOE M3IIyUYEeHHE U €0 HCIIOJIb30BAaHUE B TEXHUKE M METUIITHEY.

Tema 1.3.
CtpoeHue BeliecTBa.

Copep:xanuie yueOHOTO MaTepHana

1

HNonnasi xumnueckasi cBsizb. Katnonsl, ux o0pa3oBaHue U3 aTOMOB B pe3yJbTaTe
npoliecca OKHCICHUs. AHHOHBI, UX 00pa30BaHKE U3 aTOMOB B Pe3yJbTaTe Mpolecca
BOCCTaHOBJIEHUS. VIOHHAs CBsA3b KakK CBSA3b MEXKIY KaTHOHAMU M aHUOHAMH 3a CYET
AIIEKTPOCTATUYCCKOTO MPHUTHKEHUs. Kiaccudukaiys HOHOB: MO COCTaBY, 3HAKY
3apsifa, HAJIWYUIO TUApPATHOW 000j0uku. VOHHBIE KpPUCTAIUIMUECKHE PELISTKH.
CBoiicTBa BEUIECTB C HOHHBIM THUIIOM KPUCTAJUIMUECKOMU PEIICTKHU.

KoBasneHTHass xumuueckasi cBfi3b. MexaHu3M oOpa3oBaHMsI KOBAJIEHTHOM CBSI3H
(OOMEHHBI W JTOHOPHO-aKLUENTOPHBIN). DJIEKTPOOTPULIATEIbHOCTh. KoOBaleHTHbIE
NOJIIpHAsl U HEMOoJIsIpHas CBsi3U. KpaTHOCTh KOBaJEHTHOM CBs3U. MOJIEKYJISIpHBIE U
aTOMHbIE KpHUCTaJuIMueckue pemeTku. CBOMCTBAa BEIIECTB C MOJIEKYJISIPHBIMH U
AQTOMHBIMH KPUCTAJUINYECKUMU PELIETKAMHU.
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3 | Merajsmmyeckass  ¢Bfi3b.  MeTajuinyeckass  KpUCTAJUIMUECKas pelieTka U
MeETaJIJIMYECKasi XuMuieckas cBsi3b. PU3NUECKUe CBONCTBA METAJIIOB.

4 | ArperaTtHblie COCTOSIHHSI BellleCTB W BOJOPOAHAsi CBsi3b. TBepioe, JKHIKOE H
ra3oo0pa3Hoe COCTOSHUS BemecTB. llepexon BemecTBa M3 OJHOTO arperaTHoro
COCTOSIHHS B ipyroe. BogopoaHas CBs3b.

5 | YucTthie BemectBa W cMmecH. Iloustne o0 cMmecu BemiecTB. | OMOI€HHBIE H©
rereporenHsie cmecu. CoctaB cMmecell: 00ObeMHass M MaccoBasi JOJIH KOMIIOHEHTOB
CMECH, MaccoBasi JOJIsI IPUMECEH.

6 | AucnepcHble cucteMmbl. [lonartue o aucnepcHoil cucreme. JlucmepcHas ¢asza u
qucnepcuonHast cpepa. Knaccudukauus —gucnepcHelx  cucteMm. [lonstue o
KOJUIOUJHBIX CUCTEMAX.

7 | JlabopaTtopHasi pa6ota Nel O3HaKOMJIEHHE CO CBOMCTBAMU JUCTIEPCHBIX CUCTEM.

CamocTrosiTeibHas padoTa: ucnons3oBanue MaTepueT-cetn u MIHTEpHET-yueOHUKA.
TemaTuKa coo01eHNii, T0KIa10B, pedepaToB:

Konnencamnus. Tekydectb. Bosronka. Kpucrammmzamus. CyOonumanus u aecyOauMariusi.
DOMyJIBCUU U CycrieH3ud. 307U (B TOM uucie a3po3oin) u renu. Koarymsius. Cunepesuc;
«AMoOp(HBIC BEIIECTBA B MPHUPOJIE, TEXHUKE, OBITY», «OXpaHa OKpY)Karomield Cpeabl OT
XUMHUYCCKOI'O 3arpsA3HCHHA. KonnuectBeHHnIe XapPaKTCPUCTHKHU 3arpsA3HCHUA
OKpy>Karomien cpenp», «l [puMeHeHne TBepAoro U ra3o000pasHoro okcuaa yriaepona (IV)y,
«3ammra 030HOBOTO JKpaHa OT XHMHUYECKOTO 3arpsi3HeHUs», «KocMmeTmueckue reim,
«[IprMeHeHHe CyCIIeH3Ui B AIMYJIbCUI B CTPOUTEIILCTBEY.

Tema 1.4.

Bopa. PactBopsI.
DNeKTpoINTUIECKAS
JUCCOLUAITHS.

Cojneprxkanue y4eOHOro MaTepuraia

1 | Bopa. PacTBopsl. PacTBopenue. Boga kak pactBopuresnb. PacTBOpUMOCTh BEIIECTB.
HaceplllieHHble,  HEHACBILICHHbIE,  IEPECHIIIEHHbIE  pPacTBOPbHI.  3aBUCHUMOCTb
pPacTBOPUMOCTH Ta30B, KMJIKOCTEH M TBEpPABIX BELIECTB OT PA3IUYHBIX (HaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA.

2 3JIeKTp0JII/ITI/I'—IeCKaH AUCcCoranus. aﬂeKTpOJII/ITLI n HE3JICKTPOUTHI.
SHGKTpOJII/ITI/I‘-ICCKa?I JUucconuanus. MexaHnu3Mbl BHGKTPOJII/ITPI‘ICCKOfI JUCCOIMMalTr
AJi1 BCIICCTB C PAa3JIMYHbBIMH THUIIAMU XUMHUYECKOM CBS3U. FI/II[paTI/IpOBaHHBIe n
HETrUAPaTUPOBAHHBIC HOHBI. Crenenb 3J'I€KTpOJ'II/ITI/I‘-I€CKOﬁ JUCCOINallH. CunbHbIE H
ci1a0ObIe SJICKTPOJIUTHI. OCHOBHBIE  TOJIOKEHHUS TCOpHUU SJICKTpOHI/ITI/I‘leCKOﬁ
JUCCOIMAIIH. KI/ICJ'IOTI)I, OCHOBAHHA U COJIM KAaK 3JICKTPOJIMTHI.
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CamocrosiTenbHass padora: ucnoib3oBanue HWHrepHer-cetn u HMHTepHeT-yueOHUKa,
TeKyIas padoTa C JIEKLIMOHHBIM MaTepuajioM. Pemenue 3a1a4 Ha HaX0XKJICHUE MacCOBOM
JOoJU pacTBOopeHHOro BeuniecTBa. CoCTaBlIeHHE MOJEKYJISPHBIX U HOHHBIX YpaBHEHHI
peakxiuii B pacTBOpax 3JIEKTPOJIUTOB.

Tematuka coolueHuni, 10KIa10B, pedepaToB:

PactBOpenue kak (u3nko-xumuueckuil npouecc. TemsaoBbie 3¢ ¢GeKTsl IpU PacTBOPEHUHU. | 6
[IpumeHeHne BOAbl B TEXHUYECKUX LIETSX.
«PactBopsl BOkpyr Hac. Tumsl pacTBOpoB.», «Boma kak peareHT W cpenga A
XUMUYECKOTO mporeccay, <«OKusup wu  gesrensHocTh  C.Appenmyca», «Bxian
OTEYECTBEHHBIX YUYEHBIX B
pa3BUTHE TEOPUU AIEKTPOJUTHUECKON JUCCOLMAILIUU.», «Y CTpaHEHHE KECTKOCTH BOJIbI HA
MIPOMBIIIJICHHBIX MPEATNPUATUIXY.
Tema 1.5. Coneprxanne yueOHOT0 MaTepuasa
Knaccudukanus 1 | Kuciiorsl M uX cBoiicTBa. KUCIIOTBI KaK 3JIEKTPOJMTHI, UX KIACCUPHUKAIMS 10
HEOPraHUYECKUX pa3MyYHBIM TMpU3HAaKaM. XHMHUYECKHE CBOMCTBA KHCIOT B CBET€ TEOPUHU
COEIUHEHMM U uX AJIEKTPOJIUTUYECKON JUCCOLMAIUH. OcoOenHoctu B3aUMOJEHCTBUS
CBOMCTBA. KOHIICHTPUPOBAHHOM CEpHON M a30THOM KHUCIOT ¢ MeTaiaMu. OCHOBHBIE CIIOCOObI
II0JIyYEHUs KUCJIOT.
2 | OcHoBaHuA U UX cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJIMUTHI, UX KiIacCU(PUKAIHS 1O
pa3IMYHBIM MpHU3HAKAM. XHUMHUYECKUE CBOWCTBA OCHOBAHUN B CBETE TEOPHH
AIIEKTPOJTUTHYECKON  AMccolManuu. Pa3noxkeHwe HEpacTBOPUMBIX B BoJE | 6 1
ocHoBaHU. OCHOBHBIE CIIOCOOBI MTOJIy4E€HHsI OCHOBAHUH.
3 | Coam m ux cBoiicrBa. Conu kak 3iekTponutbl. Coiau cpeAaHue, KUCTbIE U
OCHOBHbIE. XHMMHYECKUE CBOMCTBA COJIEH B CBETE€ TEOPUHU DIIEKTPOJUTHYECKON
nuccoranuu. CriocoOs! mosrydeHus: coneit. ['maponus cosei.
4 | Okcuabl U X cBoiictBa. CosieoOpasyroniye U Hecoeo0pas3yrone OKCHUIBL.
OcHoBHble, aM(OTEpHbIE U KUCIOTHBIE OKCHJIbI. 3aBUCUMOCTh XapaKTepa OKCHJa OT
CTETEHU OKHMCIICHHsI 00pa3yrollero ero Meraumia. XMMUYECKHe CBOMCTBA OKCHJIOB.
ITonydyeHne OKCHJIOB.
5 | JlabopaTopHasi pabora Ne2 CBolicTBa KHUCJIOT. 2 2
6 | JlaboparopHasi padora Ne3 CpolicTBa IMAPOKCHUIOB. 2 2
7 | JlabopaTtopnasi padota Ne4 CBoiicTBa COJICH. 2 2
8 | JlabopaTopHasi paGoTa NeS Tunsl XMMHUUYECKUX PEAKLIUM. 2 2
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CamocrosiTeibHas padora: ucnons3oBanue Murtepuer-cetu u MutepHeT-yueOHuUKA.
TemaTtnka coodumenunii, 10KJIa10B, pedepaToB:

[TpaBmwia pa3baBiaeHMs CepHOM KHUCIOTHL. Mcmomp3oBaHWe CepHOW KHCIOTHI B
MIPOMBIIIJICHHOCTH. EflKue menouu, ux UCrojb30BaHUE B MPOMBIIIICHHOCTH.

«CepHas KuciIoTa — «XJIeO0 XMMHUYECKOM IMpOMBbIIIeHHOCTHY, «[loBapeHHas coib Kak
XUMHUYECKOE ChIphe», « MHOTOMUKUI KapOOHAT KaJbIUs: B IPUPOJE, B MPOMBIIIIIEHHOCTH,
B OBITY».

Tema 1.6.
XUMHUYECKUE PEAKIUU.

Coneprkanue yueOHOro MaTepuasa

1 | Knaccupukanusi xumMudeckux peakumid. Peakiuu coeauHeHUs, pas3ioXKeHus,
3amenieHusi, obmena. Kartamutmyeckue peakuumu. OOpaTumble W HeoOpaTHMBbIE
peakuuu. ['OMOT€HHBIE M TETEPOTCHHBIE pEAKIMH. DK30TEPMHUYECKHUE U
SHAOTEpPMUYECKHE  peakuuu. TeroBod  AhdekT  XUMHUEeCKHX  peaklui.
TepMOXUMHUYECKHE YPAaBHEHMUSL.

2 OKHCINTEIBLHO-BOCCTAHOBUTEIbHbBIE PC€aAKIUH. Crenenp okucieHus. OKUCIUTENb
U BOCCTaHOBJIGHHE. BoccraHOBUTEIb U OKHUCIEHHE. MeTon OJICKTPOHHOI'O OajnaHca
JJIs1 COCTAaBJICHUSA ypaBHeHHI;'I OKHUCJIIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKum?I.

3 | Crkopoctbh XuMHYecKHX peakuuii. [loHATHE 0 CKOPOCTH XUMHUYECKUX PEAKITUN.
3aBUCUMOCTh CKOPOCTH XUMHYECKHX PEAKIUN OT PaziIHuYHBIX (PAKTOPOB: MPUPOJIBI
pearupyoomux  BEeHIeCTB, HX KOHIUEHTPalWH, TEeMIEepaTypbl, MOBEPXHOCTU
CONPUKOCHOBEHUS U MCIIOJIb30BAHUS KATAJIM3aTOPOB.

4 | O6paTUMOCTh XMMHYECKHX peakuuii. OOpaTuMble U HEOOpaTUMBbIE PEAKIIMH.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

5 | /labopaTtopHasi pabora Ne6 Biusnue pasnuuHblX (aKTOPOB Ha CKOPOCTb
XUMHYECKUX PEaKIUM.

CamocrosiTeibHAast padora: wucnoib3oBaHue HHTepHeT-ceTH, Tekymas pabora ¢
JIEKIIMOHHBIM MaTepuaioM. Pemenue 3amay mo reme.

TemaTnka coo01eHuil, 10KIa/10B, pedepaTos:

[IpakTnueckoe mnpuMeHeHue »saekTpoinsa. Kartanus. ['OMOreHHble MW TEeTEepOreHHbIE
kartanuzatopbl. Ilpomoropel. Kartamutuueckue sapl. WMurubutopsl. [IpousBonacTBo
aMMUaKa: ChIpbe, anmnaparypa, Hay4Hble IPUHIUTIIBI.

«Peaxiuu ropeHus: Ha MPOU3BOJICTBE U B OBITY», «DIEKTPOIU3 PACTBOPOB SIEKTPOTUTOBY,
«INEeKTPOJIN3 PACIUIABOB JJIEKTPOJIUTOBY, «lIpakTHueckoe NpUMEHEHHE 3IEKTPOJIn3a:
padHMHHpOBAaHKWE, TaJIbBAHOIUIACTHKA, TallbBaHOCTETUs», «VICTOpus TONydeHUs U
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MPOM3BOICTBA ATIOMHUHHUS, « DIEKTPOJUTHUECKOE MOTyuYeHne U pahUHUPOBAHUE MEIIN»,
«Xwu3nb 1 gesTenbHOCTH [, [[oB0Y.

Tema 1.7.
MeTtanisl 1 HEMETAJUIEL.

Copnepkanue y4eOHOro MaTepraia

1 | Meramibl. OcoOEHHOCTH CTPOEHHsI aTOMOB M KpuCTa/uloB. DPu3ndeckue CBOWCTBA
MmetauioB. Kiaccudukanuss MeTamioB IO pa3IMYHBIM IpU3HAKaM. XUMHUYECKHUE
CBOWMCTBAa METAJUIOB. DJIEKTPOXUMHUYECKUH psa HampspkeHuidl MetayuioB. OOmume
crocoObl NOJTYYEHUs] METAJIIOB.

2 | HemeTtanabl. OcCOOCHHOCTH CTPOCHHsI aTOMOB. HeMeTamnsl — MpOCThIE BEIIECTBA.
3aBHCUMOCTH CBOMCTB TaJIOT€HOB OT HUX IMOJOKEHUS B MEPUOJINMYECKON CUCTEME.
OKuCINTEIIbHBIE U BOCCTAHOBHUTEIIbHEIE CBOMCTBA HEMETAJIJIOB B 3aBUCHMOCTH OT UX
MIOJIOKEHUS B PANTY AIEKTPOOTPUIIATEIbHOCTH.

3 | JlabopaTtopuasi pa6ota Ne7 [lonyuenue, cobupanve U paclio3HaBaHHUE Tra30B.

CamocrosiTeibHasi padoTa: ucnojib3oBaHue HMHTepHeT-ceTH U MHTepHeT-yueOHHKa,
TeKyIas paboTa ¢ JIEKIMOHHBIM MaTePUAIIOM.

TemaTnka coo01eHuil, 10KIa/10B, pedepaTos:

Koppo3uss MeramioB: XuUMHYECKass M 2JIEKTPOXUMHUYECKass. 3aBHUCHUMOCTb CKOPOCTH
KOppO3MH OT YCIOBUH OKpyxkaromeil cpeapl. CriocoObl 3alUThl METANIOB OT KOPPO3UH.
[Monyyenne HeMeTaIIOB (PAaKIMOHHOW MEPErOHKOW >KHUIKOTO BO3/1yXa M DIIEKTPOIHU30M
PacTBOPOB WJIM PACIIIIABOB JIEKTPOJIUTOB.

«Koppo3ust MeTayuioB M CIocoObl 3alUThl OT KOPpO3umn», «IHepTHBIE WM GIaropoaHbIe
raspl», «Poxxnaromme coiam — rajoreHs», «cropus MBEACKON CIMYKNY.

Pazgen 2
Opraanyeckasi XuMust

67

Tema 2.1.

OCHOBHEBIE MOHATHUSI
OpPraHNYeCcKOM XUMHHU U
Teopus CTpOEHUs
OpraHU4YeCKHX
COCIUHCHMI.

Coneprxanne y4eOHOr0o MaTepurana

1 | lIpeamer opranuyeckoii xumuu. [IpupoaHble, UCKYCCTBEHHBIE U CHHTETUYECKHE
opraHuyeckre BeniecTsa. CpaBHEHNE OPraHUYECKUX BEIECTB C HEOPTaHUYECKUMHU.
BasleHTHOCTE. XMMHUYECKOE CTPOCHUE KaK MOPATOK COCAUHEHUs aTOMOB B MOJIEKYJIbI
110 BAJICHTHOCTH.

2 | Teopusi cTpoeHusi opranumveckux coeguHenuii A. M. BbytiepoBa. OcHoBHbIE
IIOJIO’KEHUSI TEOPUM XMMHMUYECKOIO CTpoeHus. M3omepus u m3omepbl. XUMHUYECKUE
(GbopMyJIbl U MOJIETTH MOJIEKYJI B OPTaHMYECKON XUMUHU.

3 | Kmaccupukanusi oprannyeckux BemrecTn. Kinaccuduxaius BemecTB Mo CTPOCHUIO
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YTIEPOAHOTO CKeNleTa M HaJTMUUI0 (YHKIIMOHATBHBIX TPYIII. ['OMOIOTH U TOMOJIOTHSI.
Hauana somenxnarypsr IUPAC.

4 | Knaccupukauus peakuuii B OpPraHM4yeckKod XuWMHMHU. Peaknuu npucoequHEHUS
(rupupOBaHuUs, raJlOTCHUPOBAHUS, THIPOTraJOreHUPOBaHMs, TuapaTanuu). Peakun
OTLIEIUICHU (AETUAPUPOBAHMSL, €T U IPOraJIOT€HUPOBAHUS, IeTUApaTalun). Peakumn
3aMeneHus. Peakiun n3oMepusanuu.

CamocrosiTeibHAas padora: wucnoib3oBaHue HHTepHET-ceTH, TeKymas padora ¢
JIEKIMOHHBIM MaTepUaIOM.

TemaTuka coo0eHHUil, 10KI1a/10B, pedepaToB:

[lonsitTue o cybcrpate u peareHre. Peakuuu OKHCIEHUS W BOCCTaHOBICHUS
oprannueckux BemiecTB. CpaBHEHHE KiIacCH(UKAIMKA COCIMHEHUN M Kiaccu(UKAIMH
peakiuii B HEOPraHMYECKOW U OPraHUYECKON XHUMUHU.

«VcTopusi BOSHUKHOBEHHS U Pa3BUTHsI OPraHUYECKON XUMUNY, «KU3Hb U AesATEIBHOCTD
A.M.bytnepoBay, «Butanusm u ero kpax», «Poib OTEYECTBEHHBIX YYEHBIX B
CTAHOBJICHMM M  Pa3BUTUM MHUPOBOM  opraHudeckoil xumuu», «CoBpeMEHHbIE
MIPEJICTABJICHUS] O TEOPHH XUMHUUECKOT'O CTPOCHUSIY.

Tema 2.2.
YriueBogopoasl W HX
MIPUPOJTHBIC HCTOYHUKH.

Coneprxanue yueOHOro MaTepuasa

1 | Ankanbl. Homenkiaarypa IUPAC. AnkaHbpl: TOMOJOTMYECKMH psi, U30MEpHs U
HOMEHKJIaTypa ajlKaHOB. XMMHUYECKUE CBOICTBa allkaHOB (METaHa, 3TaHa): FOPEHHE,
3aMELIEHUE, pa3okKeHue, AeruapupoBanue. IIpuMeHeHne alkaHOB Ha OCHOBE
CBOMCTB.

2 | AnkeHbl. DTUJIEH, €ro MoJy4YeHHe (IEeTHAPUPOBAHUEM 3TaHa, NENOIUMeEpU3aIfei
nonudTUIeHa). ['oMonormyeckuii  psii, M30MEpHUs, HOMEHKIATypa aJKEHOB.
XvMHYEeCKHE CBOMCTBA ATHIIEHA: TOpEHUE, KaueCTBEHHBIE peakinu (00eciBeYnBaHUE
OpOMHOI1 BOJBI M pacTBOpa NEpMaHTaHaTa Kajus), TUIpaTaIus, MOJIMMepU3aIusl.
[IprMmeHeHue 3TUjIeHa Ha OCHOBE CBOMCTB.

3 | Auenbl u kayuyku. [loHsATHE O nHMeHaxX Kak YTrieBOJIOPOAAaX C ABYMsI JBOWHBIMH
cBs3simu. CompsiKeHHBbIE TUeHbl. XUMHUYECKUEe CBolicTBa OyTaaueHa-1,3 u uzomnpeHa:
oOecrBeunBaHuEe OpOMHOM BOJABI U TOJUMepU3alMs B Kaydykd. HaTypanbHbiil u
CHHTETHYECKHE Kayuyku. Pe3nna.

4 | AaxkuHbl. AtetuieH. XUMHUYECKHE CBOMCTBA alleTUJIEHA: TOpEHHEe, 00eCIBeUnBaHUE
OpOoMHOI BOJbI, MPUCOECIWHEHUIN XIJIOpOBOAOpoAa M THapaTauus. llpuMeneHue
alleTHJIEHA HA OCHOBE CBOMCTB. MEKKIIaCCOBAsI M30MEPHS C aJIKaIUCHAMH.
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5 | ApomaTnyeckue yriueBoaopoabl. benzon. Xumuueckue cBOicTBa OeH307a:
ropeHue, peakluuy 3amelleHus (rajJloreHupoBaHue, HuTpoBaHue). llpuMenenue
OeH30J1a HA OCHOBE CBOUCTB.

CamocrosiTesibHasi padora: wucrnojb30oBaHue VHTepHET-ceTH, TeKymas pabora C
JEeKIMOHHBIM ~ MarepuajoM.  Hammcanme — CTpyKTypHBIX — (OpPMYJT  HEKOTOPBIX
MpeacTaBuUTENEH  yrieBoaopoaoB. Haspanue yrieBoJopoAoB 1O  MEXIYHAPOIHOU
HomeHknarype IUPAC.

TemaTuka co001IeHUI, J0KJIAI0B, pedepaToB:

Knaccudpukanus u HazHaueHwe KaydykoB. Kiaccudukamuss u Ha3HaUYeHHE pPE3UH.
Bynkanuzanus kayuyka. Ilomyuenue ameruneHa NHUPOIU30M MeTaHa W KapOWUIHBIM
cnocoboM. Peakmnus mnonumepusalnuu  BUHWIXJIOpHIAA. [lONMBHHWIXIIOpUA U €ro
npuMeHeHre. OCHOBHBIE HampaBieHUsS! MPOMBIIIJICHHON MepepaOoTKH MPUPOJAHOTO rasa.
[MonmyTHbIil HedTsAHON ra3, ero mepepaborka. [Iporecchl MPOMBIIIIIEHHOW MepepadoTKu
Heptu: kpekuHr, pudopMuHr. OKTaHOBOE YHCIO OCH3WHOB M IIETAHOBOE YHCIIO
IU3eIbHOr0 TommBa. KokcoxuMuueckoe nponu3BOACTBO U €ro MPOIyKIUS.
«OIKOJIOTUYECKHE ACTIEKThl HCIIOJIb30BAHUS YTJIEBOJOPOIHOTO CHIPbs», « IKOHOMHUYECKHE
aCIeKThl MEXIYHApOJHOIO COTPYIHUYECTBA IO MCIOJIb30BAHUIO YIJIEBOJOPOAHOIO
ChIpbs», «McTopus OTKpBITHS U pa3paOOTKHU Ta30BbIX U HEPTSIHBIX MECTOPOXKICHHUHA B
Poccuiickoit ®enepauuny, «XHUMHUS YIIIEBOJOPOJHOTO CHIpb M MOS Oyaymas
npodeccus,

«YTJIEeBOJOPOIHOE TOIUIMBO, €r0 BHJAbl M Ha3HaueHHe», «CHUHTETUYECKHE KayudyyKu:
UCTOpUSl, MHOrooOpasue W MEepCleKTUBBD», «Pe3nHOTeXHHYecKoe MPOU3BOJCTBO U €ro
pOJIb B HAYYHO-TEXHHYECKOM Iporpecce», «CBapodyHOE MPOM3BOACTBO U POJIb XUMHUH
yIIeBO0pOoAOB B Hem», «HedTh u ee TpaHCOPTHPOBKA KaK OCHOBA B3aHMMOBBITOIHOIO
MEXTYHapOAHOIO COTPYIHUYECTBAY.

Tema 2.3.
Kucnopoaconepxamue
OpraHu4ecKue
COEMHEHHS.

Coneprxkanue y4eOHOro MaTepraia

1 | Cnuptel. [lomyuenue sTaHONa OpOXKEHWEM TIIOKO3Bl W THIpAaTallMeld 3TUJICHA.
['mnpokcunpHas rpymmna kKak — QyHKIuoHanbHas. [loHATHE O  MpeaenbHBIX
OJHOATOMHBIX CHUpPTax. XHMHUYECKHE CBOWCTBAa 3TAaHOJIA: B3aUMOJCHUCTBUE C
HaTpUeM, OOpa30BaHHE IMPOCTBHIX M CIOXKHBIX I(PUPOB, OKUCICHHUE B aJbICTH/I.
[IpumeneHnue sSTaHONa HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCIEACTBUS IS
OpraHu3Ma 4eJIOBeKa U MpeaynpeKICHHE.

FJII/H_IepI/IH KakK HpeI[CTaBI/ITGHB MHOTI'OQTOMHBIX CHI/IpTOB. Ka‘-IeCTBeHHaSI peaKHI/IH Ha
MHOT0aTOMHBIE CIIUPTHI. [[puMeHeHune rimiepuHa.
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®enoabl. Puznueckre 1 XUMUYECKUE CBOWCTBA eHoa. B3anMHoe BIMsIHUE aTOMOB
B MoJieKyJie (heHoJa: B3aUMOACHCTBHE C TUAPOKCUIOM HATpUs U a30THOM KHCIIOTOM.
[TpuMeHeHue GeHona Ha OCHOBE CBOMCTB.

Aabaeruapl. [lonstue 06 anpaeruaax. AnpAeruaHas rpynmna kak (GyHKIHOHAIbHAS.
dopmManpaeru MU €ro CBOWCTBA: OKHUCIEHHE B COOTBETCTBYIOUIYIO KHCIIOTY,
BOCCTAaHOBJICHHE B COOTBETCTBYIOIIUN ciupT. [lomydeHue anbIeruioB OKHCICHUEM
COOTBETCTBYIOIIUX ciupToB. [IprMeHeHne Gopmanbaeruaa Ha OCHOBE €ro CBOMCTB.

Kap6onoBbie kuciaoThbl. [lonarue o kapOoHOBBIX KucaoTax. KapOokcunpHas rpymmna
Kak (yHKuoHanbHas. ['OMONOrMYecKWi  psAl  MPEAeTbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. IlomyueHue KapOOHOBBIX KHCJIOT OKHUCICHHEM allbJETHI0B.
XUMHUECKUE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIIHE CBOMCTBAa ¢ MHUHEPAIbHBIMU
KHUCJIOTaMU U peakuus srepudukanuu. [IpumeHeHne ykcyCHOW KHCIOTHI Ha OCHOBE
CBOWCTB. BpIcINe )KUpHBIE KUCIOTHI HA TPUMEPE NMATIbMUTUHOBOW U CTEAPUHOBOM.

Cnoxnble 3¢upbl u xkupbl. [lomyuenue crnoxHbIX 53QupoB  peakuueit
srepudukanuu. Croxuble 3QUpH B IpUpoje, UX 3HaYeHHe. [IpuMeHeHne CII0KHBIX
3(HUpPOB HA OCHOBE CBOWCTB.

Kups! kak cnoxHsle 3¢upsl. Kinaccudukamnms xupoB. XUMHUYECKHE CBOHCTBA KUPOB:
TUAPOJIN3 U TUAPUPOBAHUE KUIKUX KUPOB. lIprMeHeHne KUpoB Ha OCHOBE CBONCTB.
Mpuia.

YraeBoabl. YTIeBOJbI, UX Kilaccu(UKaIUs: MOHOCaXapuabl (TIOK03a, PpyKTO3a),
aucaxapuibl (caxaposa) W moiucaxapuibl (KpaxMal W IeJuIrojo3a). [Jmoko3a —
BEIIECTBO C JIBOMCTBEHHOW (PYHKIMEH — albJAeruaIocnupT. XUMUYECKHE CBOWCTBA
TJIIOKO3bI: OKUCJIGHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIIGHHE B COpOWT,
CHUpTOBOE OposkeHHe. [IpMMEHEHWE TIIOKO3bI HAa OCHOBE CBOWCTB. 3HAYCHUE
YIJIEBOAOB B JKMBOM MNPHUPOAE M JKU3HU denoBeka. [loHsaTMe o0 peakuusix
TIOJIMKOHJICHCAITUH U THPOJIN3a Ha

IpUMepe B3aUMOMPEBPAIICHUN: TIIFOK03a <> MOJHCaAXapu/l.

7

JlabopaTtopnass padora Ne8 Xumuyeckue CBOMCTBA KHCIOPOACOAEPKAIINUX
OPraHN4YeCKUX COCTMHEHUMN.

CamocrosiTeibHast padora: wucnoib3oBaHue HHTepHeT-ceTH, Tekymias paboTa ¢
JICKIOINOHHBIM MaTepI/IaJIOM.

TemaTtuka coo01eHUl, J0KJIAI0B, pedepaToB:

MeTI/IJIOBI)If/'I CHI/IpT 1 €0 UCIIOJIB30BAHUC B KAYECTBC XUMHUYCCKOT' O CBIpI:SI. TOKCI/I‘IHOCTB
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MCTaHOJIa ¥ IIpaBHJIa TCXHUKH 0e30IMacHOCTH Ipu pa60Te C HUM. HpI/IMeHCHI/Ie alcToHa B
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TCXHUKC U MMPOMBIIIJIICHHOCTH.

Tewma 2.4.
A3zoTcoaepkalme
OpraHUYECKUE
coenuHeHus. [lommepsr.

Coneprxanue yueOHOro MaTepuasa

1 | Amunbl [loHartue o0 ammHax. Anudaruyeckue amMHHbI, MX KiIacCUUKALMSA U
HOMEHKJIaTypa. AHWJIMH KaK opraHudeckoe ocHoBaHue. [lonmydeHue aHwIMHA u3
HUTpoOeH3oma. [IpuMeHeHre aHUIMHA HA OCHOBE CBOWCTB.

2 | AMMHOKHCIOTBL. ~ AMHHOKHCIOTBI  Kak  amQoTepHble  AU(PYHKIMOHAIBHBIC
OpraHUYECKHUe COEAMHEHUS. XUMHYECKHE CBOWCTBA aMUHOKHCIIOT: B3aUMOJICHCTBUE
C mIeJioyamMu, KHCJIOTaMH H  Jpyr ¢ JpyromM (peakuus TOJHUKOHJICHCAIIUHN).
Ilentunnas

CBSA3b U nosunentuasl. [lpuMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

3 | beakn. IlepBuuHasi, BTOpUYHAs, TpPETHUYHAs CTPYKTypbl OenakoB. XHMHUYECKHE
cBOWcTBa O€NKOB: TOpEHHUe, JeHaTypalus, THUIPOJIU3, IIBETHbIE pPEaKIUU.
buonornueckue GyHkuuu 0enkoB. benku u monucaxapuibl Kak OHOMOIUMEDBI.

4 | lInactmaccbl.  [losyueHne  monMMEpoB  peakuuMed — HOJAMMEpH3alMd U
NOJUKOHACHCAUMU.  TepMOIIaCTUYHbIE UM TEPMOPEAKTUBHBIE  IJIACTMAcCCHI.
[TpencraBuTenu miacTMacc.

5 | BojiokHa, ux kiaaccupurkanus. [loryuenne BosokoH. OTAeNbHBIC MPEACTABUTEIH
XUMUYECKUX BOJIOKOH.

6 | JlabopaTtopnasi pa6ota Ne9 Xumudeckue CBOMCTBA OEIKOB.

7 | JlabopaTtopnasi pa6ora Nel( PacroznaBaHue riacTMacc v BOJIOKOH.

CamocTosiTeibHasi padora: wucnoib3oBanue IHTepHeT-ceTH, Tekymas pabora c
JIEKIMOHHBIM MaTepUaioM, OAr0TOBKA K AUPPEpEeHIHPOBAHHOMY 3aUeTy.

TemaTtnka coodumenunii, 10KJIa10B, pedepaToB:

AMI/IHOKaHPOHOBafl KHCJIOTA. KaHI)OH KaKk TpCACTaBUTCIIb IOJHUAMHUAHBIX BOJIOKOH.
Hcnonb3oBanue ruaponu3a O€lIKOB B MPOMBIIUICHHOCTH. [lomuBUHMIXIOPHT,
nosmrerpadropatriieH (tedaon). denonodopmanpaeruanbie miacTMaccsl. Lemrymons.
HpOMbIH_UIeHHOG IMPOU3BOJACTBO XUMHUYCCKHNX BOJIOKOH.

KonTpoJsbHas pabora 1o npoiiiIcHHOMY Kypcy «XUMUsI»

Bcero

161

J1st XapaKTepUCTUKH YPOBHS OCBOEHHMS yUeOHOro MaTepuaia UCHONb3YI0TCA ClIeayomue 0003HaYeHHs:

1 - 0O3HaKOMHTENBHBIN (Y3HaBaHHE paHee N3YUEHHBIX OOBEKTOB, CBOIHCTB)

2 - penpoAyKTHBHBIN (BBIMOJIHEHHE JISSITENLHOCTH TI0 00pas3ily, HHCTPYKIUH HITK TI0JT PyKOBOJICTBOM)

3 - IPOXYKTUBHBIN (TIJTAHUPOBAHHUE M CAMOCTOSATEIILHOE BHIITOJHEHHE ACATEIBHOCTH, PEIICHHE MPOOIEMHBIX 33/1a4)
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4 TIEPEYEHB IPAKTUUYECKHX 3AHSATUN

[IpakTnueckoe 3anatve Ne 1. PemeHue 3a7ay Ha ONpPEACIICHUE MacCOBOM 10U
XUMUYECKUX 3JIEMEHTOB B CJI0KHOM BELIECTBE.

[Ipaktnueckoe 3anstue Ne 2. CocTaBieHHE YpaBHEHUN XUMUYECKUX PEAKLUN U
pacyeTsl 10 HUM.

IIpaktnueckoe 3ansitue Ne 3. HanumcaHue SIEKTPOHHBIX M 3JIEKTPOHHO-
rpadugeckux GopmMysr aTOMOB XUMHUECKHUX JIEMEHTOB.

[Ipaktuueckoe 3ansTre Ne 4. CriocoObl BBIpaKEHUSI COCTaBa PaCTBOPOB.
IIpaktrueckoe 3ansatue Ne 5. [IpurorosieHue pacTBOPOB 33 1aHHON KOHLEHTPALUU.
IIpakTueckoe 3anaTre Ne 6. PemeHne 3KCIIEpUMEHTANBHBIX 337a4 110 TEME
«Merayiel. Hemerasns.

IIpaktnueckoe 3anstue Ne 7. M3roropiieHME MOJENEN MOJIEKYJI OPraHUYECKUX
BEILIECTB.

[Ipaktuueckoe 3anstue No 8. O3HakOMIIEHHE C KOJUIEKIMEH 00paslioB HEPTH U
MPOIYKTOB ee TmepepaloTku. (O3HAKOMIIEHHE C KOJUIEKUMEH KaydyKoB U
oOpasnamMu U3 U3 Pe3UHBI.

[TpakTueckoe 3ansatue Ne 9. [IpupoHbIE HCTOYHUKH YTIIEBOAOPOIOB.
IIpaktnueckoe 3anatue Ne 10. Pemenne »skcnepuMeHTalNbHBIX 3aJa4  Ha

I/I,ZleHTI/I(i)I/IKaHI/IIO OpPraHUYCCKUX COCHHHCHHﬁ.
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5 BUJIbl CAMOCTOSITEJIbHON PABOTHI

TemaTuka pedepaToB (I0KIAA0B), MHAUBUIYAIBHBIX POEKTOB

* bBUOTEXHOJIOTHS ¥ T€HHAasi MHXKEHEpUsL — TexXHoIoruu XXI Beka.

* HanorexHOnmOrMsi Kak MNPHOPUTETHOE HAIPABICHUE PAa3BUTUA HAYKH W
npou3BojicTBa B Poccniickon @enepanun.

* CoBpeMEeHHbIE METObI 00€33apaKUBAHUS BOJIBI.

* A10oTpOnus METAJIOB.

* Xusznsb u nesrensHocts . M.Menneneena.

* «[lepuoanueckomy 3aKoHy OyAylIee HE TPO3UT pa3pyLICHUEM. . .»

* Cunre3 114-ro sanementa — TpuyM( poccuiickux GuU3NKOB-SICPUIIKOB.

* M30T0MBI BOZOPOAA.

* lcnonb30BaHue paiMiOAKTUBHBIX MU30TOINOB B TEXHUYECKUAX LETISX.

* PEHTreHOBCKOE U3IIy4EHHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAULMHE.

* [[;1a3ma — 4eTBepTOE COCTOSHHUE BEILECTBA.

* AMop(HbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpY’Karollel Cpelbl OT XMMHYECKOro 3arpsizHeHus. KonnuecTBeHHbIE
XapaKTEPUCTHUKU 3arps3HEHNs OKPYIKAIOIIEH CPEBI.

* [IpumeneHue TBEpAOTo U ra3oobpazHoro okcujaa yriepoaa (IV).

* 3anuTa 030HOBOI'O 3KpaHa OT XUMHUYECKOIO 3arps3HEHUS.

* I'pyOonmucnepcHble CHCTEMBI, HUX KIacCUPUKaLMUsI U HUCIOJb30BAHUE B
npo¢eCCUOHATIBLHON JESITEIbHOCTH.

» Kocmernueckue renm.

* [IpuMeHeHne CyCIIeH3Ui U YMYJIbCUM B CTPOUTEINILCTBE.

* MuHepasbl ¥ TOpHbIE TIOPOJIbI KaK OCHOBA JINTOC(EPHI.

» PacTBOpBI BOKpYT HAc. Tunsl pacTBOpOB.

* Bona kak peareHT U cpena il XUMHAYECKOro Ipoliecca.

* XXuznub u aestenbHocTh C.AppeHuyca.
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* Bkiag OTEYECTBEHHBIX YYEHBIX B PA3BUTHUE TEOPHUHU DIICKTPOJIUTHYECKON
JIMCCOLIMAIUM.

* YCcTpaHEHUE )KECTKOCTH BOAbI HA MPOMBIIIJICHHBIX MPEANPUATHSIX.

» CepHas KHUCII0Ta — «XJIeO XUMHUUYECKON TIPOMBIIIIICHHOCTI.

* Mcnonb30BaHne MUHEPAIIbHBIX KUCIOT HA MPEANPUATUIX PA3IUUYHOTO MPODUIS.
* OKcHIbI U COJTM KaK CTPOUTEIIbHBIE MaTEPHUAIbI.

* lcropus rumca.

* [ToBapeHHas COJIb KAK XUMHYECKOE ChIPhHE.

* MHoroIMKHii KapOOHAT KaJbIHS: B MPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.

* Peakniuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

* BupryaibHOE MOJETUPOBAHNE XUMUYECKUX TTPOIECCOB.

* DJIEKTPOJIN3 PACTBOPOB AJIEKTPOJUTOB.

* DIIEKTPOJIN3 PACIIABOB JIEKTPOJIUTOB.

* [IpakTrueckoe MpUMEHEHHE DJICKTPoJn3a: padhMHUPOBAHKE, TaJbBAaHOTUIACTHKA,
raJibBaHOCTETHS.

* lctopus nojiydyeHHs ¥ MPOU3BOJICTBA ATFOMUHMUSL.

* DJIEKTPOIUTHUECKOE MOJTYyUYEeHNUE U paUHUPOBAHUE MEM.

* Xusznsp u gesrenbHoCcTh . [[9BN1.

* Posib MeTaIIIIOB B UCTOPUHU YEIIOBEUYECKOW MBUIM3anuu. Mcropus
OTEYECTBEHHOW YepHOU MeTAIITypruu. COBPEMEHHOE METAJLTYPruyecKoe
IIPOU3BOJACTBO.

* McTopusi OTEUECTBEHHOM LBETHOM METaUTypruv. PoJyib METalioB M CIUIaBOB B
HAYYHO TEXHUYECKOM MPOTpecce.

» Koppo3us MeTajioB U CriocoObl 3aIIUThI OT KOPPO3HHU.

* nepTHBIC WK OJaropogHBIC ra3bl.

* Poxxparoiye coiu — rajioreHbI.

* lcropus IBEACKON CIIMYKHU.

* lcTopus BOBHUKHOBEHUS U PA3BUTHUSI OPraHUYE€CKON XUMUHU.

* )Kusnb u gestenbHocTh A.M.ByTieposa.
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* Butanusm u ero kpax.
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* Posib OTEUECTBEHHBIX YUEHBIX B CTAHOBJIICHUU U PA3BUTUU MUPOBOM
OpPraHUYECKON XMMUHU.

* CoBpeMEHHbBIE MPE/ICTABICHUS O TEOPUH XUMUYECKOT'O CTPOEHUS.

* DKOJIOTHYECKHE ACTEKTHI UCIIOIb30BaHUS YIIIEBOJOPOJIHOTO ChIPbS.

* DKOHOMUYECKHE ACTIEKThI MEKIYHAPOIHOTO COTPYAHUYECTBA T10
MCIIOJIb30BAHUIO YTJIEBOJOPOIHOIO CHIPHSI.

* Vctopust oTKpbITUS M pa3pabOTKU ra30BbIX U HEDTSHBIX MECTOPOXKICHUN B
Poccuiickon @enepanumu.

* XuMHs yTII€BOJIOPOIHOTO ChIPbs U MOsi Oy my1iasi mpodeccus.

* YIIeBoI0pOIHOE TOIUIMBO, €r0 BUJIbl U Ha3HAUYEHUE.

* CHHTETHUYECKUE KaydyKHu: UCTOPHS, MHOI0OOpa3ue U MEPCIEKTUBEI.

* Pe3nHOTEXHHYECKOE MPOU3ZBOACTBO M €ro pojib B HAYYHO-TEXHUYECKOM
rporpecce.

* CBapo4HOE POU3BOACTBO U POJIb XUMHUH YIIJIEBOJOPOJIOB B HEM.

* Hedtp 1 ee TpaHcmopTUpOBKA KaK OCHOBA B3aMMOBBITOJIHOTO MEXKIYHAPOTHOTO

COTPYIHHUYECTBA.
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6 TPEBOBAHUS K PE3YJIbTATAM OBYYEHMUAA

TpeboBanus K MHMHHUMAJIbHOMY MaTepPUATbHO-TeXHUYECKOMY

o0ecrne4eHmIo:
OCBOEHHUE TPOTpaMMBbl YUeOHOH AUCHUIUIMHBI «XUMHsD MPEAroiiaracT HaTuIne
KaOWHeTa XuMUU ¢ JabopaTopuel U 1a00paHTCKONW KOMHATON, B KOTOPOM UMEETCS
BO3MOXHOCTh O0ECIEeYUTh CBOOOIHBIN NOCTYNn B MHTEpHET BO BpeMs y4eOHOro
3aHATHUS U B IEPHOJ BHEYUYEOHOM AESITEIBHOCTH 00YyYarOIINXCS.

[Tomemenne xkabMHETa JOJHKHO YIOBJIETBOPATH TpeOoBaHuAM CaHUTApHO-
AMUIEMUOJIOTHYECKAX TPAaBWJI W HOPMATUBOB M OBITh OCHAIICHO THIIOBBIM
o0Opy/lOBaHUEM, YKa3aHHbIM B HACTOAIIUMX TpeOOBaHUSIX, B TOM 4YHUCIE
CHEIUATN3UPOBAaHHOM ~ yuyeOHOM  MeOenbl0 U CpelAcTBaMM  OOy4YeHHS,
JOCTATOYHBIMU i1l  BBIMIOJHEHHs] TpeOOBaHMII K yPOBHIO  IOATOTOBKH
o0y4Jarommxcs.

B xaOunere M0MKHO OBITH MYJIBTUMEIUHHOE 000PYI0BAaHUE, MTOCPEICTBOM
KOTOPOTO YYaCTHUKH O0pa3oBaTelIbHOIO IMpollecca MOTYT TMPOCMATPUBATH
BU3YaJIbHYI0 HH(GOPMAIMIO IO XUMHHU, CO3/1aBaTh MPE3CHTALlMH, BUIEOMAaTEpUaIIbI
U T. I

B coctaB y4eOHO-METOAMYECKOTO M MATEPHAIbHO-TEXHUYECKOTO OCHAIICHUS
KaOMHEeTa XUMHUH BXOJST:

* MHOTO(YHKIIMOHAIbHBIN KOMILIEKC MPEToJaBaTels;

* HaTypalbHblE OOBEKTHI, MOJENIW, NPUOOPHl U HAOOPHI ISl TOCTAHOBKHU
JEMOHCTPALIMOHHOTO ¥ YUYEHUYECKOTO IKCIIEPUMEHTA;

* TICYaTHBIC U DKPAHHO-3BYKOBBIE CPEICTBA OOYUCHHUS;

* CpeICTBa HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH;

* PEaKTHBBI;

* [E€PEYHH OCHOBHOM U JIONOJHUTEIbHON YUEOHOU JTUTEPATYPBIL;

* BCIIOMOTaTeIbHOE 000PYOBAHNE U UHCTPYKIIUH;

e OubnuoTeuHbIN HOH.
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B Oubmuoreunblii (GoHA BXOAAT YYEOHUKHM U Yy4eOHO-METOAUYECKHE

koMmIuiekThl (YMK), pexomeH10BaHHbIE WIIM JOMYIIEHHbBIE JIJIi UCTIOJIb30BaHUS B
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poeCCUOHATTBHBIX 00pa3oBaTeIbHBIX OpraHM3aIHSIX, peaTM3YIONNX
0o0pa3oBaTEIbHYI0 MPOrpaMMy CpeIHero oOImero o0pa3oBaHHs B Ipejaesiax
ocoerust OITOIT CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHMSI.
bubnuoreunsrit GoHT MOKET OBITH JOMOJHEH XUMHYECKON SHITMKIIOTICIUCH,
CTIpaBOYHUKAMU, KHUTAMU JJI1 YTCHUS 110 XUMUH.
B mporiecce ocBoeHMs TporpaMMbl y9eOHOH TUCITUTIIUHBI « XUMUS» CTYACHTHI
JOJDKHBI IMETh BO3MOYKHOCTD JIOCTYIIAa K 3JIEKTPOHHBIM YYeOHBIM MaTepHajaM I1o
XAMHH, UMEIOIUMCSI B CBOOOJHOM JOCTyIe B ceth VHTepHET (AIEKTPOHHBIM

KHHMIaM, IpakTUKyMaMm, TectaM, Matepuaiam EI'D u ap.).
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7 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB AEATEJIBHOCTH

CTYIAEHTOB

Conepxanue 00yueHust

XapakTepucTuka OCHOBHBIX BH/I0B yueOHOMH
AeITEJIBHOCTH CTYAeHTOB ( Ha YpPOBHe Y4eOHBIX
JelcTBHIl)

Ba:kneiiniue XUMH4yeckKkue
MOHATHSA

VYMeHne — gaBaTh  ONpENENeHHE U ONEpUpOBATH
CJICAYIOUIMMU XUMUYECKUMU TOHATHIMU:

o BEIIIECTBO, XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTENIbHAs ~ aTOMHas  Macca,  OTHOCHUTENIbHas
MOJIEKYJISIpHAsl Macca, NOH, aJUIOTPOIHsL, U30TOIIbI;

o XMUMHYECKasl  CBSI3b,  AJIEKTPOOTPHULATEIBHOCTS,
BAJICHTHOCTb, CTENIEHb OKUCIICHHSI, MOJIb, MOJIIPHAs Macca,
MOJIIpHBI 00BbEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS;

OcHOBHbBIE 3aKOHBI XHMHH

J pacTBOpBI,  DIEKTPOIUT M HEIIEKTPOIIUT,
NIEKTPOIUTHIECKAS TUCCOINAIINS;

° OKHCJIHUTECIIb W BOCCTAHOBUTCIIb, OKHCIICHUE U
BOCCTaHOBJICHHE, TETUIOBOW Y PEKT peaKInm;

o CKOpOCTh ~ XMMHUYECKOM  peakIuu,  Karajms,
XHUMHUYECKOE paBHOBECHE;

o YIJIEPOIHBIN CKeNeT, (yHKUMOHAIbHAs TpyIIa,
HN30MCpUsd, TOMOJIOTUA.

o (GopMyTHUpOBaHHE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB U IOCTOSIHCTBA COCTABa BEIECTB,;

o YCTaHOBKaA HquHHHO-CHeHCTBeHHOﬁ CBA3U MCKIY

COZICpKAHUEM ITUX 3aKOHOB M HAIIMCAaHUEM XUMHUYECKUX
dbopMyI U ypaBHEHUII;

o YCTaHOBKa HBOJIFOLIMOHHOU CYILIHOCTH
MEHJICJICEBCKOI ¥ COBpEeMEHHOH  (hOpMYJIHPOBOK
nepuoandeckoro 3akoHa J[. 1. Menneneena;

. o0bsicCHEHHE (U3NYECKOTO CMBICIa CHUMBOJMKH
nepUoANYECKON TaOIuIbl XuMHYeckux anemeHntoB J[. U.
MenieneeBa (HOMEpOB 3JI€MEHTA, MEPHOAA, TPYMIbI) H
YCTAaHOBKA  IPUYHMHHO-CJIEJACTBEHHOM  CBSI3UM  MEXAY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSAMU HW3MEHEHUS
CBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX MMM BEUIECTB B
NepUOAAx U rpyImmnax;

o XapaKTepUCTHKA 3JEMEHTOB MalbIX U OOJBIIMX
IIEPUOJOB 110 UX IOJ0XKEHUI0 B [lepuoguueckoit cucreme
J. N.Menneneena.

OcHOBHBIE TEOPUH XMMHH

o YCTAaHOBKA 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX
BEUIECTB  OTCTPOEHHS  aTOMOB  OOpa3ymoIIUX  HX
XUMUYECKHUX AJIEMEHTOB;

L4 XapaKTCPUCTHUKA BAKHEUIIINX THUIIOB XMMHYECKHUX
CBSI3EM U OTHOCUTEIILHOCTH BTOﬁTHHOHOFHH;
L4 O0OBSICHEHHE 3aBHCUMOCTH CBOICTB BCIICCTB OT HX

COCTaBauCTPOCHUA KPUCTAJNIMYCCKHUX PCHICTOK;
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. (opMyIMpOBKAa OCHOBHBIX IOJIOKEHUH TEOpUHU
JJEKTPOJUTUYECKON AUCCOLMALMM M XapaKTEPUCTHKA B
CBET€ OTOM TEOPUU CBOMCTB OCHOBHBIX KIJIACCOB
HEOPraHNYECKUXCOEAUHEHUH;

. (opMyIHpOBKAa OCHOBHBIX TMOJOXEHUH TEOPUHU
XUMHUYECKOIO CTPOEHHsS OPraHWYECKHX COEIMHEHHN ¢
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX
KJIACCOBOPTraHNYECKUXCOEAMHEHU .

Baxxkneiimmue BelecTBa ) |
MaTepHaJIbI

. XapakTEPUCTHUKAa COCTaBa, CTPOEHUS, CBOWCTB,
HOJy4YeHUsUIpUMEHeHus: BakHenmux metaioB (IA u II
A Tpymi, alfOMHMHUSA, JKEJIe3a) U UX COCMHEHUN;

. XapaKTepUCTHKA COCTaBa, CTPOEHUS, CBOMCTB,
NOJIyYCHUSIMIIPUMEHEeHHsT BackHeumux Hemeramuio (VIII
A, VIIA, VIA rpymm, a Takxe azora u ¢ocdopa, yriaepoaa
Y KpEMHHUS, BOJIOPO/Ia) MMXCOSTUHEHUH;

. XapakTEPUCTHUKAa COCTaBa, CTPOEHUs, CBOWMCTB,
MOJIydeHUS! U NPUMEHEHHS  BAXKHEWIIMX  KJIACCOB
YIJIEBOIOPOAOB  (QJIKAHOB, IIMKJIOAJIKAHOB, aJKEHOB,
QIKWHOB, AapeHOB) W HUX HaumOoJee 3HAYUMBIX B
HApO/IHOXO35IICTBEHHOM IUIAaHE TPECTaBUTENEH;

. aHaJIOTMYHas XapaKTEePUCTHKA BOKHEUIITUX
IpeICTaBUTENIEd  APYrHX  KJIacCOB  OPraHUYECKUX
COCIMHEHMII: MeTaHOJla W 3TaHOJa, CJIOXKHBIX 3(QUPOB,
JKUPOB,  MbUI,  anpAerugoB  (hopmanmpAeTUOB |
areTaigbAern/1a), KeTOHOB (areToHa), KapOOHOBBIX KHCIIOT
(YKCyCHOW KMCIIOTBI), MOHOCaXapua0B (TJIIOKO3bI), JUucaxa
puaoB  (caxaposbl), ToJMcaxapuaoB (Kpaxmaiga W
EJUTION03b), aHWJIMHA, aMHUHOKHUCIIOT, OEJIKOB,
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH, Kay4yKOB,
IJ1aCTMAcC.

XHUMHYECKHI A3bIK U CHMBOJIMKA

. UCTOJb30BaHUE B Y4EOHOH M TIpodecCHOHATHHON
JeSITEeIbHOCTH XUMHUYECKHX TEPMUHOB M CUMBOJIUKHY;
o Ha3BaHUE H3YyUYCHHBIX BEIIECTB MO TPUBUAIBHOM

WIM MEXIYHApPOJHON HOMEHKJIATYpE U OTPakKeHHE COCTaBa
ATUX COCTMHEHUNUCTIOMOIIBIO XUMUIECKUX (POpMyT;

. OTPAXKEHUE XUMHUUYECKUX IIPOLIECCOB C IOMOLIBIO
YpaBHEHUN XUMHUYECKUXPEAKIUH.

XHMHYEeCKHE peakuuu . OO0BSICHEHHE CYIIHOCTH XUMHUYECKHUX MPOIECCOB;
. KIacCupUKammMss ~ XUMHUYECKUX  pEeaknuid 10

pa3NUYHBIM TIPU3HAKAM: YUCIy W COCTaBy MPOAYKTOB H
peareHToB, TemioBoMy 3(hdexTy, HampaBieHuo, ¢ase,
HAJIMYHIO KaTalTN3aToOpa, N3MEHEHUIO CTETICHEH OKMCIICHUS
3IIEMEHTOB, 00Pa3yIOIINX BEIIECTBA;

o YCTAHOBKAa NPU3HAKOB OOLIEr0 M Ppa3IU4HOTO B
TUTIOJIOTUH PEAKIIMH ISl HEOPTAHMYECKOW U OPraHUYeCKOM
XHMUH;

o K1accu(UKays BEMIECTB W MPOLECCOB C TOYKH
3peHHS OKHCIICHHUS-BOCCTAaHOBIICHHS, COCTaBJICHHUE
yYpaBHEHHH PEaKLUil C MOMOIIBIO METOAA 3JIEKTPOHHOTO
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Oananca;

o 00BsSICHEHHE 3aBUCHMOCTH CKOPOCTH XHUMHYECKOU
PEaKIMK | MOJIOKEHHSI XUMHUUECKOTO PaBHOBECHUS OT
pa3IuYHbIX (haKTOPOB.

XuMHYECKHI IKCIIEPUMEHT

o BBINOJIHCHUE XUMHUUECKOTO HKCIIEPUMEHTA B
TIOJTHOM COOTBETCTBHH C TIPAaBUJIaMHU 0€3011aCHOCTH;

o HaOmroieHue, pukcanus U onucaHue pe3yabTaToB
IPOBEIEHHOIO YKCIIEPUMEHTA.

XuMnueckass HH(popMauus

o MIpOBE/ICHNE CaMOCTOSITEITEHOTO MOUCKA
XUMHYECKOH WH(POPMAIIUU C UCTIOIH30BAHUEM PA3INIHBIX
UCTOYHUKOB (Hay4IHO-TIOMYJISIPHBIX U3IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA);

o WCIOJIb30BaHNE KOMIBIOTEPHBIX TEXHOJOTUH st
00paboTKH W Tepenadyd XUMUYECKON WHpOpMaIluu U ee
NIPEICTABJICHUS B Pa3JIMYHbIX (hOpMax.

Pacuerst 1no XHUMHYECKUM
(popmys1aM ¥ ypaBHEHUSAM

Ipoduabuoe "
npogeccuoHaJIbHO 3HAYMMOe
coJepiKaHue

. YCTaHOBKAa 3aBUCHMOCTH MEXIy KaueCTBEHHOH U
KOJMYECTBEHHOW CTOPOHAMH XHUMHUYECKHMX OOBEKTOB U
IIPOLIECCOB;

o pelleHne pacyeTHBIX 3aJady MO0 XHUMHYECKUM
(dhopMyIaM U ypaBHEHUSIM.

J 00BsICHEHUE XUMUYECKUX SBICHUH, TPOUCXOISIINX
B IIpHUpO/JIe, OBITY U Ha MPOU3BOJICTBE;

o olpeziesIEeHNE BO3MOXKHOCTEN IIPOTEKAHUS
XMMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

o coONIoficHHe TMpPaBWJI SKOJOTHYECKH TI'PaMOTHOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

J OLICHKa BJIUSHUS  XUMHUYECKOIO  3arps3HEHHS

OKpY’Karolle cpeapl HA OpPraHu3M 4YelOBeKa U JPyrHe
JKUBBIC OpPTraHU3MBI;

° coOroieHne TMpaBWil OE30MacHOTO OOpalieHus: ¢
TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMHU, JTaOOPATOPHBIM
00opyI0BaHUEM;

o IIOArOTOBKA PAacTBOPOB 33JJaHHOW KOHILIEHTpAallUH B
OBITY U Ha IPOU3BOJICTBE;
. KpUTHYECKAsl OLIEHKA JTIOCTOBEPHOCTH XMMMUYECKOMN

uHGOpMaInK, MOCTYNAONIEH U3 Pa3HbIX HCTOYHHUKOB.
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8 KPUTEPUM OIIEHKHW 3HAHWH, YMEHUM U1 HABBIKOB

KoHTpoib M oOlleHKa pe3yJbTaToOB

OCBOCHHUS Yy4EeOHOW JIUCITUTIIIUHBI

OCYHICCTBJACTCA IMPCIIoAaBaTcJIcM B HPOLCCCC IMPOBCACHUSA IMPAKTHYCCKHUX

3aHATHH ¥ J1Ta0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBITOJHEHUS

O6y‘laIOIHI/IMI/IC$I HHIWBUAYAJIbHBIX 3aﬂaHHﬁ, ITPOCKTOB, I/ICCJ'IGI[OBaHI/II\/'I.

@opMON UTOrOBOIO KOHTPOJS SABJISETCS 3a4eT. 3a4eT BBICTABISETCS

CTYACHTaM, HMCIOIIIUM ITOJIOKUTCIIbHBIC OLICHKU I10 BCCM IMPAKTHUYCCKUM pa60TaM,

nmpomeamunumM TECTUPOBAHUE U BLIITOJIHUBIINM TBOPYCCKHUEC pa60TBI.

PesynbTaThl 00y4yeHus
(ocBOEHHBIE YMEHHUSsI, YCBOCHHbIE 3HAHUS)

®opMbI U METOAbI KOHTPOJISI M OLIEHKH
pe3yJbTaTOB 00yUeHUs

YMmerh:

e HAa3pIBaTh: U3yYCHHbIC  BEIIECTBA IO
CTPUBHAJIBHOW» WIHM  MEXIyHapOJHOU
HOMEHKJIaTypaM;

IIpoBepka u aHaju3 MMCbMEHHBIX
JOMAaIITHUX 3allaHI/II\/II U CaMOCTOSTCIBHBIX
pador mo Temam: «Knaccudukamnms
HEOPTaHNUYCCKUX COG}II/IHeHI/Iﬁ 158 nux
CBOICTBaY,

«YrieBoiopoAasl M WX  NPUPOAHBIE
HCTOYHHUKI, «Kucnoponacoaepxariue
OPraHUYECKHE COCTMHEHUS.

e OCYLIECTBJSATH CaMOCTOSTEJIbHBIM ITOUCK
XUMUYECKON uHbopmauu c
WCIIOJTb30BAHUEM PA3JIMYHBIX HCTOYHHKOB
(cipaBOYHBIX, HAy4YHBIX M  HAy4YHO-
MOMYJISIPHBIX ~ M3IaHUN, KOMIBIOTEPHBIX
0a3 maHHBIX, pecypcoB HMHTtepHera);
UCIIOJIb30BATh KOMITBIOTEPHBIE
TEXHOJIOTHH I 00pabOTKH M Tiepeaadu
XUMHUYeCKOH  uHpopMamMu H  ee
MpEeJICTaBICHUS] B pa3IMYHbIX (opMax;

OueHka OCBOCHHBIX yMEHUH B  XOJe
(GpoHTAILHOTO OMpoca MW  Ompoca  Io
WHIUBUIyAIbHBIM 33JaHUSIM TI0 TEeME: «
CrpoeHue BemecTna.

[IpoBepka MMMCHMCHHBIX JIOMAaITHHUX
3alaHul 110 TeMe: « XMMUYECKUE PEaKIUn.
WNuauBuayanbHbId U (GPOHTANBHBIA OMPOC B
X0/l ayJUTOPHBIX 3aHATUUA MO TEMeE
«OCHOBHBIE TIOHSITHSI OPraHUYECKOW XUMHH
U TEOpPUU  CTPOCHHS  OPraHUYECKUX
COCIUHEHUID.

OueHka OCBOEHHBIX yYMEHUU B  XoHe
ompoca MO HMHAMBUAYAIbHBIM 3aJaHUSIM.
[IpoBepka NUCHbMEHHBIX TIOMAIIHUX 3aJIaHHI
WuauBuayanbHbId U GPOHTANBHBIA OMPOC B
X0J1€ Ay IUTOPHBIX 3aHATHI

DKcnepTHast OLIEHKAa BBIIOJIHEHHBIX
71a00paTOPHBIX U MPAKTHUECKUX PadOT
AHanu3  BBINOJHEHUS pacyeToB  Ha
HaxO0XXJICHNE OTHOCHUTEIILHOM
MOJICKYJIIPHON MaccChl,  OINpeeIcHUe

MacCOBOM JOJIN
XMMHYECKHX  DJIEMEHTOB B  CJIOXKHOM
BEILIECTBE, MACCOBOM JIOJIM PACTBOPEHHOTO
BEIIECTBA.
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OkcneprHas OLIEHKa BBITIOJIHEHHBIX
pedepaTuBHBIX pabOT, KOHCIIEKTOB, JIOTUKO-
JTUJTAKTUYECKUX CTPYKTYP

3HaTh:
BellecTBAa W MAaTepHAJbl, IIHPOKO | DKCIIEPTHAS OICHKA BBIMOJIHEHHBIX JIOTUKO-
HCMoJIb3yeMble B MPAaKTHKe: OCHOBHBIC | TUIAKTUYECKUX CTPYKTYP
MEeTayulbl W CIUIaBbl, rpaduT, KBapil, | PpoOHTANTBHBINA OMPOC B GOpME XUMUUECKOTO
MHUHEpaJIbHbIe yI0OpEeHUsi, MUHEpaJIbHBIC | AUKTAHTA
U OpraHWvecKhe KHCJIOTHI, IIejo4H, | MHIuBUyabHBIH U (GPOHTAIBHBIN ONPOC B
aMMHaK, yTJI€BOAOPOAbI, (PEHOJ, aHWJIMH, | XO€ AayAUTOPHBIX 3aHATHH TIO0 TeMe
METaHOI, 3TaHOII, ATHJICHTJIUKOJb, | « OCHOBHBIC MTOHATHUS M 3aKOHBI XHMHUW.
TIIALEPUH, POPMANIBIETH]I, alleTAbICT U/,
aleToH, TJIIOKO3a, caxapos3a, Kpaxmal, | [IpoBepka MUCHEMEHHBIX JTIOMAITHUX
KJIeTYaTKa, AMWHOKHUCIIOTHI, OenKu, | 3a7aHui o TEMaM: «XUMHYICCKHUE
UCKYCCTBEHHBIE  BOJIOKHA,  Kay4yyKH, | peakiun, «Bona. PacTtBOpHI.
IUTACTMACCHI, JKUPBI, MbUIA W MOIOUIUE | DICKTPOIUTHICCKAS JIICCOTIHAITHSI,
Cpe/CTBa; «XUMHUYECKUE PEAKIIHIY.

AHan3 NUCbMEHHEIX JTOMAIIHUX 3aJaHUN U

CaMOCTOSITENIBHBIX ~ paboT Mo  TeMam:
«Knaccuduxanus HEOPraHUYECKUX
COCIMHECHU I u ux CBOMCTBaY,
«YTIIeBOIOPOABI n nx MPUPOJHBIE
WCTOYHHUKU), «Kucnoponacoaepxariue

OpTraHN4Y€CKUC COCANHCHU ).

DKcnepTHasi OLEHKA BBINIOJIHEHHBIX JIOTUKO-
JTUTAKTUYECKUX CTPYKTYP

1o TeMme: «YTJIEBOJOPObl U UX MPUPOIHbBIE
HMCTOYHHUKINY

DKcnepTHast OIICHKa BBITIOJIHEHHBIX
pedepaTuBHBIX PabOT, KOHCIIEKTOB, JTOTUKO-
JUJAKTUYECKUX CTPYKTYP, IPU3EHTALIUH.
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9 NNEPEYEHD JIMTEPATYPBI U CPEJACTB OBYYEHUA

IlepedyeHns pekoMeHayeMbIX yueOHBIX M3a1aHui, UHTEepHET-pecypcoB

Jnst cTy1IeHTOB:

Tabpuenan O. C., Ocmpoymos U. I'. Xumus onsa npogeccuii u cneyuaibHocmell
MexHu4ecKko20 npouis: Y4eOHuK Oas Ccmyo. yupedcoenull cpeo. npogh.
oopazosanus. — M., 2016.

Tabpuenan O. C., Ocmpoymos H. I., Ocmpoymosa E. E. u op. Xumus 0ns
npogeccull u cneyuarbHocmel ecmecmeeHHO-HAYYHO20 NPOQDUIs: Y4eOHUK 0
cmyo. yupesicoeHull cpeo. npog. oopaszosanus. — M., 2016.

labpuenan O. C., Ocmpoymos HU. I., Craoxoe C. A., [Jopogpeesa H. M.
Ilpakmukym: yueb. nocooue 0ns cmyo. yupexcoenuil cped. npogd. oopazoeanus. —
M., 2015.

Tabpuenan O. C., Ocmpoymos U. I., Cnaodkos C. A. Xumus: nocodbue 0
noocomoexu k EID: yueb. nocobue 0nia cmyo. yupedxcoenuil cpeod. npog.
oopazosanus. — M., 2014.

Tabpuenan O. C., Jlvicosa I'. I'. Xumusa. Tecmul, 3a0auu u ynpasxcHenus: yueo.
nocobue 051 cmyo. yupesicoeHuli cped. npo@. oopaszosanus. — M., 2016.

Epoxun [O. M., Kosanesa HU. b. Xumus 0ns npogeccuti u cneyudanbHocmell
MEXHU4ecKk020 U ecmecm8eHHO-HAYYHo20 npoguiel: YuyeOHUK O0asa cmyo.
yupedsicoenuil cpeo. npogh. oopazosanus. — M., 2014.

Epoxun 1O. M. Xumusa: 3adauu u ynpadxcHenus: yueb. nocobdbue Onsi cmyo.
yupesicoenuil cped. npogh. oopazosanus. — M., 2014.

Epoxun 10. M. Cooprux mecmosvix 3a0anuti no xumuu.: yyeb. nocooue 0Jisi cmyo.
yupesicoenuil cped. npogh. oopazosanus. — M., 2014.

Epoxun I0. M., Kosanesa U. b. Xumus onsn npogeccuii u cneyuaibHocmell
MexHu4ecko20 npohuis. IneKmpoHHbLIL Y4eOHO-Memoouyeckull komniexc. — M.,
2014.

Cnaoxos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H. Xumus ons

npogheccuil u cneyuarbHocmel MmexHuyecko20 Npouis. InNeKmpOoHHOe
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npunoxcerue (IneKkmponHoe yuebHoe uzoarue) 0is Cmyo. yupesucoeHull cpeo. npodq.
oopazosanus. — M., 2014.

Caenxo O. E. Xumus.: mexnuueckutl npogunv: yueonux. — Pocmoe n/ll : ®@enuxc,
2013.

Caenxo O. E. Xumus onsa xonneoorceti. yueonux. — Pocmos n/l] : @enuxc, 2009.
Xomuenxo U.I. Obwas xumus: Yueonux. — M.: PUA «Hoeas eonna»: uzdamens

Ymepenxos, 2014.

Jliia npenogaBareJiei:

®enepanbHblil 3ak0H 0T 29.11.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
®enepauuny. [Tpuka3 MunucrepctBa oopazoBanus u Hayku PO ot 17.05.2012 Ne
413 «O06 ytBepxaeHUN (eaepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHAapTa CPeaHETo (IMOTHOTO) 00IIeT0 00pa30BaAHUY.

[Ipuka3 MunuctepctBa oOpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHUH u3MeHeHud B [lpuka3 MunucrepctBa oOpa3oBaHusi U Hayku PD ot
17.05.2012 Ne 413 “O0 ytBepxkaeHuu (QeaepalbHOTO TOCYJAPCTBEHHOTO
00pa3oBaTeILHOTO CTaHAApTa CPpeIHEro (MIOJTHOTO) 0011IeTr0 00pa3oBaHUs ».
[Tucemo JlemaprameHTa TOCYJAapCTBEHHOW TMOJIUTUKU B cQepe MOJATOTOBKU
pabouux kaapoB u JAIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259
«PexomeHganuu Mo opraHu3ally TMOJYYEHHUs CpPEIHEro odiiero oOpa3oBaHUs B
npeenax OCBOCHHsI 00pa30oBaTeNIbHBIX MPOTPaMM CPEIHEro MpoQecCHOHATbHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro OOpa3oBaHUSI C y4eToM TpeOOBaHUU
(benepabHBIX TOCYAApCTBEHHBIX OOpPA30BATENbHBIX CTAHAAPTOB U IMOJIy4aeMOM
npodeccur WK CHEUaIbHOCTH CPEIHEr0 MPO(HECCHOHATBLHOTO 00Pa30BAHUS.
INabpuensu O. C., JIpicoBa I'. I'. Xumusi: kHUra 1151 npernojaBaresis: yued.-MeTo/I.
rmocobue. — M., 2012.

[Ma6puensa O. C. u np. Xumus s npodeccruil U CeHaIbHOCTEH TEXHUYECKOTO

npoduis (3IEKTPOHHOE MPHUIIOKEHUE).

HNuTepHeT-pecypcesbl:
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www. pvg. mk. ru (onmumnuana «llokopu BopoObeBbI Toph»).

www. hemi. wallst. ru (OGpa3oBaTeIbHBIN CAUT IS MKOJILHUKOB « XUMHUSD).
www. alhimikov. net (OGpa3oBaTenbHbIi CAlT JUIsl IKOJIBLHUKOB).

www. chem. msu. su (DnekTpoHHas OMOINOTEKA 110 XUMUH).

www. enauki. ru (HHTepHeT-U31aHue s yuuteneld « EcTecTBeHHBIC HAYKN»).
www. lseptember. ru (MeTonnueckas razeta «llepBoe ceHTIOPs).

www. hvsh. ru (kypHan «Xumus B LIKosie»).

www. hij. ru (kypHan «XUMHSI ¥ )KU3HBY).

www. chemistry-chemists. com (371eKTpOHHBIN KypHAT «XUMUKH U XUMUS» ).
www. xumuk. ru (caliT 0 XUMHH).

www. hemi. nsu. ru (A. B. Manyiinos, B. . PonnonoB. OcHoBbI XuMun. MHTEpHET-
y4eOHHK).

www. chemistry. ssu. samara. ru (I'.1. [eps6una, I'.B. Kantapus. UnTepakTHBHbBIN

MyJIbTUMEANA YU4eOHUK. OpraHnyeckasi XuMus).
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