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IosicHuTeNLHAA 3aNIUCKA

[Tporpamma obmieo6pazoBarenbHol yueoHoM quctuanael OY .12 Xumust
MpeIHa3HAYCHa I M3YYCHHS XUMUU B TPO(ECCHOHABHBIX 00pa30BaTEIbHBIX
opranmzanusx CIIO, peanusyoomux o00pa3oBaTENbHYIO MPOrpaMMy CpPEIHEro
oOmero oOpa3oBaHUsi B TpeleiaX OCBOCHUS MPOrpaMMbl  MOJATOTOBKH
KBATM(PUIIUPOBAHHBIX pabouux, choyxamux (nanee IIIIKPC) na 6a3e ocHOBHOTrO
oO1ero oOpa3oBaHusl.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOuIero
oOpa3oBaHusl, YTBEPKIEHHOTO MpHKa3oM MuHUCTEpCTBA 00pa30BaHUsI U HAYKH
Poccutiickoit dpeaepanmu ot 17 mas 2012r Ne 413 (c u3meHeHusiMA Ha 29 WIOHS
2017r), npenpaBISIEMBIX K CTPYKTYpE, COIAEPKAHHIO W pe3yibTaTaM OCBOCHHS
yueoHoM aucuurmiuabel OY /.12 Xumusi, B cCOOTBETCTBUU ¢ PekoMeHmanusiMu 1o
OpraHu3alliy TOJYYEHUsl CPEAHEro oOmEero oOpa3oBaHMs B IMpeaesiax OCBOCHHSA
00pa3zoBaTEIbLHBIX TPOTPaMM CPEIHETO MPodheCcCHOHANTBLHOTO 00pa3oBaHus Ha 0a3e
OCHOBHOTO  00miero oOpa3oBaHHUsl C yuetoM [IpumepHOll  OCHOBHOM
oOpa3zoBaTeIbHOM MpOTrpaMMbl CpeaHero o0Iiiero oOpa3oBaHUs, OJA0OpPEHHOMU
perieHueM (enepanbHOr0 y4eOHO-METOJUYECKOTO OOBEIUHEHUSI 10 OO0IIeMy
oOpa3oBaHuio (MpoTokoi ot 28 uroHs 2016 1. Ne 2/16-3).

Conepxxanue mnporpammbl OY .12 Xumusi HanpaBjI€eHO Ha JOCTHUXKCHHUE
CICIYIOIINX 1eJIe:

* opmupoBaHre Yy OOYYaIOIIMXCS yMEHUS OIEHUBATh 3HAYMMOCTD
XUMHUUYECKOTO 3HAHUS JIJIsl KaXKI0T0 YEJIOBEKA;

* (popMupoBaHue y 0Oydaromuxcs LEJIOCTHOTO MPEJCTABICHUS O MUpE U
pOJIM XUMHUHU B CO3JaHUU COBPEMEHHOW €CTEeCTBEHHO-HAyYHOM KapTHUHBI MHPA;
yMEHHSI OOBSICHATH OOBEKTHI M TIPOILIECCHI OKpY)KArOUIEeH IeUCTBUTEILHOCTH:
MIPUPOIHON, COUMAIBHOW, KYJIBTYPHOM, TEXHUYECKOW CPENbl, — HUCIIONb3Ys IS
ATOTO XUMMUYECKUE 3HAHUS;

* pazBuTHE Yy OOy4YarONIMXCsl yMEHUW pasznuyaTh (PaKkTel U OIEHKH,
CpaBHUBATh OLICHOYHBIEC BBIBOJbI, BUJIETh UX CBS3b C KPUTEPHUSIMU OLICHOK U CBSI3b
KpUTEPUEB C OINPEJCICHHOW CHUCTEMOW IEHHOCTeH, QopMynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MMO3UIIHIO;

* mpuoOpeTeHre O00yYarOUUMUCS OIbITa Pa3HOOOpa3HON JesATEIbHOCTH,
MO3HAHUS W CaMOIIO3HAHUS;, KIIOYEBBIX HABBIKOB, HUMEIOIIMX YHHUBEPCAIbHOE
3HAYCHUE I Pa3JIMYHBIX BHUOB JEATCIBHOCTH (HABBIKOB pelIeHUs MpoOJieM,
OPUHATUS  pELIEHWH, T[OuCKa, aHanu3a W o0paboTku  uHbOpManuwy,
KOMMYHUKATHUBHBIX ~ HABBIKOB,  HABBIKOB  W3MEPEHUN,  COTPYJAHUYECTBA,
0e301acHOro ooparieHus ¢ BeIeCcTBaMH B TOBCETHEBHOM JKU3HN).

B mporpamMmy BKIIFOUEHO CoOjiepKaHWE, HANPABICHHOE HA (HOPMHUPOBAHKE Y
CTYJICHTOB KOMITIETEHIIUNA, HEOOXOMUMBIX NIl KauecTBeHHOTO ocBoeHusi [TITKPC
Ha 0a3e OCHOBHOT'O OOIIETr0 00pa3oBaHus.

B paboueit nporpamme yuebnor auctumivabl OY /.12 Xumusi oTpakeHo
coJiep kaHre y4eOHOTO MaTepHalia, ToCiIeJ0OBaTEIbHOCTD €ro U3yYeHHs, TeMaTHKa
MPAKTUYECKUX 3aHSATUHN, BUJBI CAMOCTOSITEBHBIX paboT, pacrpeeieHne yueOHbIX
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4acoB C Y4YeTOM CHEHU(PUKA TPOTpamMM CIEIUAINCTOB CPEIHErO 3BEHA,
OCBAMBAEMOM CIIEIIUATIBHOCTH.

[Ipu  peanusammm  coaepkaHus  00ImMIE0Opa3oBaTEbHON  y4eOHOM
qucuumuinabl QY12 Xumusa B npenenax ocBoeHus [IIIKPC mexunuueckozo
npogpuna Ha 06a3ze OCHOBHOTO OOIETO 00pa3oBaHUS C IOJYYCHHUEM CPETHETO
obOmiero oOpa3oBaHMsi MakCHMalibHas ydeOHas Harpy3ka oOydJaromierocs
cocraBisier — 171 uacos;

- 00s3aTeNbHON ayTUTOPHOW y4eOHOU Harpy3ku oOydaromerocs — I14 uacos
(nexyuu u ypoku- 106u., npaxmuuecxue 3anamusi- 84);

B TOM YHCIie B (hOpMe IPAKTHIECKOH TIOJTOTOBKY -4 uaca;
-nuddepeHIMpOBaHHBIN 3aueT- 2uaca
- BHEAYJUTOPHASI CAMOCTOSTEIbHAsI paboTa CTYJACHTOB — 57 uacoe.



Oo0mas xapakrepucTuka ydyeOHoi nucuumianiabl OY .12 Xumus

XuMHA — 3TO HayKa O BEIIeCTBaX, X COCTaBE U CTPOCHHH, CBOICTBAX U
IpEeBpALICHUIX, 3HAYCHUU XMMHUYECKHUX BEIIECTB, MATEPHAIIOB U IPOILIECCOB B
MPaKTUYECKOMN JESITEIIbHOCTH YeJIOBEKa.

Conepxanue oOmieodpa3oBaTenbHOM  yueOHOW auciumiuael OV 1,12
XuMmus HalpaBJIeHO Ha YCBOEGHHUE 00YUYaIOIIMMHUCS OCHOBHBIX MOHSATUN, 3aKOHOB U
TEOpU XHMMHH;, OBJIAJICHUE YMEHHUSIMHU HaONIOAaTh XUMHUYECKUE SIBICHMUS,
MPOBOJUTh XUMUYECKUNA OSKCHEPUMEHT, MPOU3BOJIUTHL pacyeThl Ha OCHOBE
XUMHUYECKUX (POPMYJI BEIIECTB U YPAaBHEHUN XUMUUECKUX PEAKIIHIA.

B mpouecce wu3yueHus XuMHH |y OOydYalOUIMXCS  Pa3BUBAIOTCA
MO03HABATEJIbHbIE MHTEPECHl U MHTEIUICKTyalbHBIE CIIOCOOHOCTH, OTPEOHOCTH B
CaMOCTOSITENIbHBIE MPHOOPETEHUS 3HAHWW TIO0 XHUMHH B COOTBETCTBUU C
BO3HUKAIOIIMMU  JKU3HEHHBIMH  MpoOJeMamMH, BOCIHUTHIBACTCS  OepekHoe
OTHOIIIEHUSI K MPHUPOJE, MOHUMAaHHUE 3J0pOBOTO 00pa3a KH3HU, HEOOXOAMMOCTH
NpeIyNpexaACHUs SBICHUIN, HAHOCIIIUX BpPE 3J0POBBI0 M OKpY)KAIOIIEH cpenie.
OHM 0CBaMBaIOT MPHUEMBI TPAMOTHOTO, O€30MaCHOTO MCTOIb30BAHUS XUMUYECKUX
BEIIECTB M MAaTE€PUAIOB, MPUMEHSIEMBIX B OBITY, CEIHLCKOM XO3SIMCTBE U Ha
IIPOU3BOJICTBE.

[Ipu CcTpYKTYypUpOBaHUM COJAEpkKaHUS O00Ie00pa3oBaTEIbHON YyUeOHOU
JUCHUIUIMHBL 11 TpOo(EeCcCHOHAIBHBIX  00pa30oBaTEIbHBIX  OpPraHHU3alUH,
pean3yomux o0pa3oBaTeIbHYI0 IPOrpaMMy CpeaHero oluiero oOpa3oBaHUs B
npenenax ocBoeHusi [IIIKPC na ©6a3ze ocHOBHOro o0miero o6pa3oBaHus,
YUUTHIBAJIACh OOBEKTUBHAs pPEaJbHOCTh — HEOONBIIOH OOBEM YaCOB,
OTIYIICHHBIX HA U3YYCHHE XUMUH U CTPEMIICHHE MAaKCUMAaJIbHO COOTBETCTBOBATH
uaessM  pa3BuBapomero  obyudenus. Ilostomy — Teopernyeckue  BOIPOCHI
MaKCUMaJbHO CMEIIEHbl K Hadaly W3Y4YeHUS JUCHUIUIMHBI, C TEM YTOOBI
nocneayomuil GakTHIeCKUii MaTepuan pacCMaTpPUBAJICS HAa OCHOBE HM3YUYEHHBIX
TEOPUH.

Peanmzamust neAyKTMBHOTO TOAXOJa K H3YYCHHIO XUMHUHU CIIOCOOCTBYET
Pa3BUTHIO TAaKWX JIOTUYECKHUX OIEpaluii MBIIUICHUS, KaK aHalu3 M CHUHTE3,
00001IIeHNEe W KOHKPETH3allus, CPaBHEHWE W aHaJOTHs, CHUCTEMaTU3alus U
Kiaccudukanus u ap.

N3yuenne xumun B mpoeccHoHambHbIX 00pa30BaTEIbHBIX OpraHU3aIUsIX,
peanu3yImMx 00pa30BaTEIbHYI0 MPOTpaMMy CPEJIHEro oOIero oOpa3oBaHUs B
npenenax ocBoenus IIIIKPC na 6a3e ocHOBHOTO 00I1Iero oO0pa3oBaHUs, UMEET
CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mOpoduiiss mNpodhecCHOHATBLHOTO
oOpa3oBaHus. DTO BbIpaXXaeTcsl B COJAECPXKAHUU OOy4YEHHs, KOJIMYECTBE YacoB,
BBIICIISIEMBIX Ha HM3yYEHHE OTACIBHBIX TEM IMPOTPAMMBI, TTyOMHE WX OCBOCHHS
oOydaronMMucsi, oOBeME U XapakTepe MNPAKTHUYECKUX 3aHATUM, BUIAX
BHEAYUTOPHOIN CaMOCTOSATEILHON pabOThHI CTYIEHTOB.

Crnenmduka U3yYCHHS XUMUU TIPU  OBJAJACHUU MPOPECCUIMU M
CHEIUATBHOCTAMH TEXHUUYECKOTO MPOQUIS OTpakeHa B KaXKIOM Teme paszzena
«Conepxanue y4eOHOW AWCHUIUIMHBY B  pyoOpuke «lIpodunbHbie u
npoeCcCHOHANFHO 3HAYMMBIC DJIEMEHTBI COJIEPKAHHS». OTOT KOMIIOHEHT
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peanusyeTrcs TNpH HMHAUBUIAYATbHOM CaMOCTOATENbHOW paboTe oO0ydaromuxcs
(mamcanuu pedepaToB, MOATOTOBKE COOOIIECHUH, 3aIIUTE MTPOEKTORB), B IIPOIIECCE
y4eOHON JESITENBbHOCTA TIOJ PYKOBOJCTBOM MperoaaBaTesis (BBHITOJHCHUH
XUMHUYECKOTO IKCIEPUMEHTa — JITA0OPATOPHBIX OMBITOB M MPAKTHYECKUX PadoT,
pElIEHNU MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U T. 11.).

B mnpouecce u3ydeHuss XUMHUM TEOPETUUYECKUE CBEJICHUS JIOMOIHSIOTCS
JEMOHCTPAIUSIMH, JTA0OPATOPHBIMHU OIBITAMH W TMPAKTUYECKUMH 3aHSATHUSIMHU.
3HAYUTEIBHOE MECTO OTBOAUTCA XUMHUYECKOMY HKCIEpUMEHTY. OH OTKpBIBAECT
BO3MOXXHOCTh (DOPMUPOBATH y 00YUAIOIIMXCS CIICIIUATbHBIC ITPEIAMETHBIC YMECHHUS:
paboTaTh C BEIIECTBAMH, BBINOJHATH IPOCTHIE XHWMHYECKHUE OIBITHI, YUYHUTh
0€30MacHOMY M 9JKOJIOTHYECKH TPaMOTHOMY OOpAIllCHHI0 C BEIIECTBaMH,
MaTepuajiaMH | MpolieccamMu B ObITY U Ha MPOU3BOJICTBE.

Jlns opraHu3aiiyd BHEAyJIUTOPHOM CaMOCTOSITEILHON pabOThI CTYJICHTOB,
OBJIQJICBAIONINX CHEIUATBHOCTAMU TEXHUYECKOro Mpoduist npodhecCUOHAIBHOTO
oOpa3zoBaHus, MPEJCTABIICH MEPEUCHb UHANBUTYATbHBIX MPOEKTOB.

B mporecce u3ydeHuss XUMHUM BaKHO (POpMHpPOBATH WH(POPMAIMOHHYIO
KOMIIETEHTHOCTh oOyuaromnuxcs. [loaToMy mpu opraHuzaiuu CaMOCTOSATEIIbHOU
paboThl HEOOXOAUMO AaKIEHTUPOBaTh BHUMaHUE OOy4YalOlIUXCA Ha TIOUCKE
uH(popMaluu B cpeacTBax MaccMmenua, MHTepHeTe, y4yeOHOW W CIEUUaIbHOU
JUTEPaAType C COOTBETCTBYIOIIUM O(DOPMIICHUEM U MIPEICTaBICHUEM PE3yJIbTaTOB.

N3ydenune ob6mieobpazoBaTenpHol yueOHol nucnuruinasl OY1.12 Xumus
3aBepIIaeTCs IOJBEICHUEM HTOroB B (opMe auddepeHIrnpoBaHHOTO 3adeTa B
paMKax MpOMEXYyTOUYHOM aTTecTaluu CTyAeHTOB B mporecce ocBoeHus IIIIKPC ¢
MOJTy4Y€HHEM CPEJHETo 00111ero oopa3oBaHusl.

MecTo yueOHOM IMCHUIIMHBI B Y4e0HOM ILIaHe

VYyeonas nucuumimaa OY /.12 Xummus sBisercs y4eOHbIM MPEAMETOM IO
BBIOOPY M3 oOsi3aTtenbHON TpeameTHOM oOnactu EctectBennble Hayku PI'OC
cpeaHero ooiiero oopa3oBaHus.

VYuebnas mucrummHa OVY]/.12 Xwumusa wusyyaercs B 0011eo0-
pa3zoBarenbHOM IMKiIe YyueOHoro tutana IIIIKPC, peamusyemoro Ha 0aze
OCHOBHOTO 00111eT0 00pa30BaHUs C MOJYYCHUEM CPEHET0 O0IIero oOpa3oBaHusI.

B yueonsix mmanax [MITKPC mecto yuebHou quctuumivasl OY .12 Xumust
— B cocTaBe 00I11e00pa30BaTEebHBIX YUYE€OHBIX JHUCIMIUIMH TIO BBIOODY,
dbopmupyeMbIX U3 00s3aTeNbHBIX TpeaMeTHbIX oomacteir I'OC cpeanero obdmero
oOpazoBanus, 11t cneruanbHocTel CIIO Texanueckoro mpoduis.

Pe3yabTaThl 0CBOCHHUS YUeOHOM TMCIUTIINHBI

OcBoenune coaepxkanusg ydeOHou auciumuael  OY.12  Xumwus,
o0ecrieuynBaeT JOCTIKEHUE CTYACHTAMH CIEAYIONINX Pe3yabTATOB:

JIUYHOCHHBIX:

- YyBCTBO TOPJOCTH M YBAKEHUS K MCTOPUM U  JOCTHKEHUSAM
OTEUYECTBEHHOW XUMHUUYECKON HAyKH; XHUMHUYECKH TpPaMOTHOE TIOBEJEHUE B



npo(eccCUOHaNbHON JEATEILHOCTH U B OBITY MpH OOpalleHUH C XUMUYECKHUMHU
BEILIECTBAMHU, MaTepHUAIAMU U IIPOLIECCAMU;

- TOTOBHOCTbH K ITPOJIOJDKCHHUIO 00pa30BaHUS U TIOBBIMIECHUS KBATU(DUKAITUN
B M30paHHO# TpodheCcCHOHATBFHOU EeATeTLHOCTH M O0BEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETECHITUN B ATOM;

- YMEHHE HCIOJb30BaTh JTOCTUKEHHUSI COBPEMEHHON XUMHYECKOM HAYKU U
XUMUYECKUX TEXHOJOTUH JUIsl TOBBIIIEHUS COOCTBEHHOTO HWHTEJUIEKTYaJIbHOTO
pa3BUTHS B BHIOpaHHON TPO(eCcCHOHaNBHOM eI TeIbHOCTH;

MemanpeomemHuulx:

- HUCIOJIb30BAaHUE PAa3IMYHbIX BHUIOB TMO3HABATEIbHON NE€ATEILHOCTH M
OCHOBHBIX MHTEIIEKTYAIbHBIX Omepanuii (MOCTaHOBKH 3aaaud, (HOPMYIHPOBAHUS
TUIIOTE3, AaHajdu3a M CHUHTE3a, CpaBHEHUs, OOOOIIEHHUs, CHUCTEeMaTU3allNH,
BEISIBJICHUS MIPUYUHHO-CJIEACTBEHHBIX CBSI3EH, MOMCKa aHaJIOr OB,
dbopMyJIMpOBaHUST BBIBOJOB) JIJIsi PEIICHUS MOCTABJICHHOW 3a/laud, MPUMEHEHHE
OCHOBHBIX METOJOB TMO3HAHUS (HAOIIOJEHUS, HAYYHOTO SKCIEPUMEHTA) s
M3YUYCHUS PA3JIMUHBIX CTOPOH XMMHYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJTKUBATHCS B TpodecCuoHalbHOM cepe;

- HUCIIOJIb30BAaHUE PA3IMYHBIX HCTOYHHUKOB JIJISi TOJMYUYEHUS XUMHUYECKOM
uH(doOpMaIuU, YMEHHE OIICHUTh €€ JOCTOBEPHOCTH I JIOCTHXKCHHS XOPOIIUX
pe3yabTaToOB B MpodeccuoHaIbHOM cdepe;

npeomemHuulx:

- c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O MECTE XHUMHUH B COBPEMEHHOM
HAay4YHOW KapTHHE MHpA; MOHUMAaHUE POJIM XUMHUHU B (DOPMHUPOBAHUHU KPYTro3opa U
(YHKITMOHATBLHOM TPaMOTHOCTH Y€JIOBEKA JIJIS PEUICHUs MPAKTUYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIOJAralolUMH XUMHUYECKUMH TMOHSITUAMH, TEOPHUIMH,
3aKOHAMM W  3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BaHUE XHUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BIIQJICHUE OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHUS, UCTIOJIb3yEMbIMHU B
XUMUU: HAOIIO/ICHUEM, OINHUCAHUEM, HW3MEPEHUEM, DKCIEPUMEHTOM; YMEHUE
00pabaTbiBaTh, OOBICHATH PE3YJIbTAThl MPOBEJACHHBIX OMBITOB M JIENIATh BBIBO/IBI,
TOTOBHOCTh M CIOCOOHOCTh MPUMEHSATH METOJbI TO3HAHUSI TIPU PEIICHUU
MPaKTUYECKUX 3a]1a4;

- copMHPOBAHHOCTHL YMEHHSI JlaBaTh KOJIMYECTBEHHBIE OILIEHKH W
MPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPABHEHUSIM;

- BJIaJICHUE TpaBUJIaMU TEXHUKU O€30MacHOCTH TMPU HCMOJb30BAHUU
XUMHUYECKUX BEIIECTB;

- c(opMHPOBAHHOCTh  COOCTBEHHOM  TMO3UIMK 1O  OTHOIIECHUIO K
XUMUYECKON MHPOPMAITNH, TTOTy4aeMOl U3 Pa3HbIX HCTOYHHUKOB.

JUYHOCHHBIX Pe3YIbMAmos Peanu3ayuu npozpammosl 60CHUMAHUSA C YUEemoM
0cobenHocmeit npogeccuu/cneyuatbHOCmu:

- JIP 7. oco3Haromuii MpuOPUTETHYIO IIEHHOCTh JUYHOCTH YEJIOBEKA; YBAKAIOIINN
COOCTBEHHYIO M UY)KYIO YHUKQJIBHOCTh B Pa3IUYHBIX CUTYaIHIX, BO BceX (opmax
U BHJIaX JEATCIbHOCTH,



- JIP 10. 3a00Tsmuiics 0 3aluTe OKpYKaroliend cpebl, COOCTBEHHON W 4y KOU
0e301MacHOCTH, B TOM 4Hclie U(PPOBOIi;

- JIP 13 ocymiecTBiasoOmuUi MOUCK, aHATU3 M WHTEPIPETAlNI0 HWH(OpMAIUH,
HEOOXOMMOM I BBHITIOTHEHHS 33734 POo(eCCHOHATBHON AeSITebHOCTH



TEMATHUYECKHWMH IJIAH U COIEP) KAHUE YYEBHON
JAUCHUIIVIMHBI OY A.12 XUMUA

Bun yueOHo# padoThl

KoanuyecTBo 4acos

AyIUMTOpPHBIE 3aHATHS.
Coaepxanue 00yueHust

COLMAIBHO-)KOHOMHUYECKHI NPOoPHIbL
npo¢eccHOHATBHOT0 00pa30BaHNS

Pacnpenesienue y4eOHO HATPY3KH

B Tom
yucie B
dopme
npaktuye | Camocrosite
CKOi JIbHasA
Maxkcum | noaroroB | BHeayaurTop | Oo0si3arejibHa
aJbHas KH Hasl sl ayIMTOPHAas
BBenenue 2 2
Pazjnen I O61as u Heopranuveckasi 101 29 7
XHMHUS
Temal.1 OcHOBHbBIC IOHATHUS U 2 5 6
3aKOHBI XUMUHU
Temal.2 [leprnoauueckuii 3aKOH 1
[lepuonnueckas cucrema 12 4 3
XUMUYECKUX 351eMeHToB J[. 1.
MeneneeBa 1 CTpOEHUE aToMa
Temal.3 CtpoeHue BeniecTa 14 4 10
Tema 1.4. Bona. PactBopsl. 12 4 3
DJIEKTPOIUTHYECKAs] AUCCOLMALIMS
Temal.5. Knaccudukamus
HEOPraHWYECKUX COCIMHEHUN U UX 17 5 12
CBOMCTBA
Tema 1.6. Xumuyeckue peakuuu 19 5 14
Tema 1.7. MeTaiibsl 1 HEeMETAILIbI 19 4 5 14
Paznes II Oprannueckas XuMus 66 28 38
Tema 2.1. OCHOBHBIC ITOHATHUS
OpraHUYeCKON XMMHUH U TEOPUs 12 4 8
CTPOCHHUSI OPTAHMYECKUX COSAMHEHUN
Tema2.2. YrneBogopoasl U ux 2 12 10
MPUPOHBIE UCTOYHUKU
Tema 2.3. Kucnopoaconepsxaniue 14 4 10
OpTraHWYECKHUE COCAMHEHUS
Tema 2.4. AzoTconepxaniue
OpTaHUYECKHUE COCTMHEHUS.
ITonumepsl 18 ] 10
llpakxmuueckoe 3ansmue Ne§
Pemienne skcnepruMeHTaIbHBIX 337124
110 OPraHNYEeCKONW XUMHH
IIpomMe:xkyToUyHAasi aTTeCTALUSA:
JuddepeHunnpoBaHHbIN 3a4eT 2 2
Bcero 171 2 57 114
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COJIEP)KAHUE YUYEBHOM JIJUCHUILJINHBI

BBenenue
HayuHbple MeTOAbl IMO3HAHUS BEIIECTB M XHUMUYECKUX SBICHUHU. Poib
HKCIEPUMEHTAa U TEOPUM B XUMHH. MOJETMPOBAHUE XUMHUYECKUX IPOLIECCOB.
3nauenue xumun npu ocBoeHuu mnpodeccuit CIIO TexHMUeckoro mnpopuIs
npodecCHOoHaATEHOTO 00pa30BaHMSI.

1. O0masi ¥ HeopraHu4eckasi XUuMHA

1.1. Ocronble noHamuUs U 3aKOHbL XUMUU

OcHoBHbIe OHATHA XUMHHU. BemectBo. Atom. Monekyna. XuMudeckui
anemeHT. Aimotponus. IIpocTeie M cioxkHble BemecTBa. KauecTBEHHBIN U
KOJMYECTBEHHBIM COCTaB BEIIECTB. XHUMHYECKHE 3HaKd ©  (HOPMYJIBIL.
OTHOCUTENBHBIE aTOMHAs U MOJIEKYJIsIpHAst Macchl. Koau4ecTBo BellecTBa.

OcHoBHBbIE 3aKOHBI XMMHH. CTeXHOMETpHUA. 3aKOH COXPAHEHUS MacChl
BEILIECTB. 3aKOH IIOCTOSIHCTBA COCTAaBa BEIIECTB MOJIEKYJISIPHOW CTPYKTYPBHI.
3akoH ABOrajgpo u cieacTBus U3 Hero. lIoHsTHE MPOLIEHTHOTO COOTHOIICHHS
COJIEp>KaHMs APArOIEHHBIX METAJUIOB B CILJIaBaX.

Pemienue  pacyeTrHbIX  3ajxad. Haxoxnenue  OTHOCHTENBHOU
MOJIEKYJISIPHOM MAacChl, ONpeeIEHNe MAaCCOBOM JI0JM XMMHUUYECKUX JJIEMEHTOB B
CJIO’KHOM BEIIIECTBE.

Jemoncmpayuu

Mopenu aTOMOB XUMHUYECKHUX JIEMEHTOB.

Mogenu MOJEKyJ MPOCTHIX M CIOXKHBIX BEHIECTB (IIapOCTEPKHEBBIE U
Crroapta— bpurneba).

Kosneknusi mOpocThIX W CIOXKHBIX BemecTB. Hekoropsle BelecTBa
KoJudecTBoM 1 Mok, Monens MossipHOTO 00Bhema ra3oB. Amtorponust dhocdopa,
KHUCJIOpOAa, OJI0BA.

Ilpogpunvnvie u npogheccuonanvno 3HauUMble INEMEHMbL COOEPICAHUAL.
Annorponsble Moaudukanuu yriaeposaa (aamas, rpadur), kuciaopoaa (KUCIOpo,
030H), oyioBa (cepoe u Oeyioe 0Ji0BO). [loHATHE O XUMHUUYECKON TEXHOJOTHH,
OMOTEXHOJOTUH U HAHOTEXHOJIOTUH.

CamocrosiTenbHas padora Ne 1

CocraBneHue KOHCHEKTa IO TeMe: «AJUIOTPONHbIE MOAUPUKALNU
yriiepoja U uX MpUMEHEHUE».

1.2. Ilepuoouueckuti 3axon u Ilepuoouueckas cucmema XUMUYECKUX
anemenmos J[. 1. Menoeneesa u cmpoenue amoma

Iepuoanuecknii 3akon J.M.MenaeneeBa. Otkpoitue [[.11.MenaeneeBbmM
[lepmonnueckoro  3akona. Ilepuommueckuwii  3akoH B (HOPMYJIHPOBKE
JI.1.Menneneena.
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[lepuonuueckass TabnMIla XUMHUYECKHUX JJIEMEHTOB — TIpaduyecKoe
oTOOpakeHHe Mepuoauveckoro 3akoHa. CTpyKTypa NEpUOAMYECKON TaOIHUIIbL:
nepuobl (Massle U 60bIINe), TPYNIbI (TIaBHAS U TOOOYHAs).

Crtpoenne atoma u Ilepuoanuecknii 3akon [{.M.MengesneeBa. Atom —
cioxkHas yactuna. Aapo (IpOTOHBI M HEUTPOHBI) U AJIEKTPOHHAS O000JIOYKA.
[Inanerapuass monens aroma . Pesepdopna. KsantoBas monmens H. Bopa.
[IpoToHHO-HEUTpOHHAs Teopus. M3orombl. PanvoakTWBHOCTE W SAEpHBIE
peaKuuu.

Iepuoauueckas cucremMa xumudeckux djieMeHToB .M. MenaeneeBa B
cBeTe TeOpuH O cTpoeHuM atoma. CTpOeHHE FIEKTPOHHBIX 00O0JIOYEK aTOMOB
AJIIEMEHTOB MaJbIX MepuooB. OCOOEHHOCTH CTPOCHHUS DJEKTPOHHBIX 000JI0YEK
aTOMOB DJIEMEHTOB OOJIBIINX MEPUOJOB (IEPEXOTHBIX 3JIeMeHTOB). [loHsTHEe 00
opoutansx. S-, p- d- u f-opOutanu. DNEKTPOHHbIE KOH(MUTYpAllUd aTOMOB XH-
MUYECKUX 3JIEMEHTOB.

3nauyenue Ilepuoamyeckoro 3akona u Ilepuoguyveckoil cHucCTEMBbI
xumuyeckux 3JjementoB JI. W. MenaeneeBa I Ppa3sBUTHS HAyKH.
CoBpeMeHHas dbopmyHMpoBKa [Tepunoanueckoro 3aKOHA. 3HaueHue
[lepnognueckoro 3axkoHa u [leprnoandeckoi CUCTEMbl XUMUYECKHUX dJIEMEHTOB /1.
W. MenpeneeBa sl pa3BUTHSI HAYKH U IOHUMAaHUS XUMUYECKON KapTUHBI MHpA.

Hemoncmpayuu

Paznmuunbie dhopmbl [lepuoanueckoil cucTeMbl XUMUYECKHUX 3JeMEHTOB Jl.
N. Menneneesa.

Jlunamuyeckue Tabiuubl s MojenupoBanus [leproanueckoil CUCTEMBI.
DnexTpuzanus Tell U uX B3auMozeicTeue. Jlabopamopnutii onvim

MopenupoBanue mnoctpoeHust Ilepuogudeckoil TaOIUIBI XUMHUYECKUX
AJIEMEHTOB.

Ilpoghunvnvie u npogpeccuonanvno 3Hayumbvle 31€MEHMbL COOEPIHCAHUA.
PannoaktuBHOCTh. Mcnonb30BaHrWe paJuOAKTUBHBIX H30TONOB B TEXHHUUYECKHUX
Hensx. PEHTTeHOBCKOE M3IIyYeHHE U €ro UCIOIb30BaHUE B TEXHUKE U MEJIULIMHE.
MonenupoBaHue Kak METOJ IPOrHO3UPOBAHMS CUTYallMU HA IPOU3BOJICTBE.

CamocrosiTteibHas padora Ne2

Co3nganne npe3eHTanuu Ha TeMy «PainoakTUBHOCTBY». PEHTreHoBckoe
U3JTy4EHHE U €T0 UCTIOIb30BAHUE B TEXHUKE U MEJTULIUHE.

1.3. Cmpoenue sewecmea

HNonHasi M KOBaJICHTHAs XMMH4YeCKHe CBA3H. MIOHHas XuMHuyeckast CBs3b.
Knaccudukanus HOHOB: MO COCTaBy, 3HaKy 3apsna. KaTuoHbl W aHUOHBIL
[Ipoueccbl BOCCTaHOBIEHUSI U OKUCIEHHS. VIOHHBIE KPUCTANIMYECKUE PEILETKHU:
CBOMCTBA BewleCTB M  npumepbl. KoBajgeHTHass  XMMHYECKas  CBS3b.
DNeKTpooTpulaTeNbHOCTh. KOBaJeHTHbIE MOJspHAsT W HEMNOJspHas CBS3b.
MexanuzMm o0pa3oBaHus KOBaJEHTHOW CBs3M (OOMEHHBIH H  JIOHOPHO-
aKLUENTOPHbIA). MONEKyJIIpHbIE W AaTOMHbIE KPHUCTAIUIMYECKUE PEIICTKU:
CBOWCTBA BEILECTB U IIPUMEPHI.

Meranimueckass XuMu4ieckasi cBsizb. MeTtainyeckasi KpucTasinyeckas
pelieTka U MeTajlInyeckasi XuMudeckast cBsizb. GU3nuecKkue CBOMCTBA METAIOB.
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ArperaTHoe cocrosiHue BemiecTBa. BogopoaHasi XMMU4YeCKasi CBA3b.
TBepnoe, xuakoe W razoodpa3Hoe cocTosiHUs BemiecTB. llepexon BemiecTBa U3
OJIHOTO arperaTHOro COCTOSIHUA B Apyroe. Bonopoanas cBs3b.

Yucrble Bemecrsa U cmecu. [lonsarne o cMecu BemiecTs. I'OMOreHHble U
rereporenHsie cMecu. CoctaB cMeceil: 00beMHasi 1 MaccoBast I0JIM KOMIIOHEHTOB
CMECH, MAcCOBas J0JIsI IPUMECEN.

JucnepcHbie cucreMsbl. [lonstue o nucnepcHou cucreme. JlucnepcHas
daza u nucnepcuonHas cpena. Knaccudukanus nucnepcHsix cuctem. [lonsitue o
KOJUUIOMIHBIX CUCTEMaX.

Hemoncmpayuu

Mopenb KpUCTAIIIMYECKOW PEMIETKH XJIOPHUIa HATPHSL.

OOpa3ipl MUHEPAJIOB ¢ MOHHOM KPUCTAUNIMYECKOM PEIIETKOM: KaJbIHUTa,
ranuta. MoJjenu KpucTalInyecKUX PelIeTOK «CyXOoro Jipjay (Wwid iona), aamasa,
rpaduTa (Uau KBapua).

[TpuOOpHI HAa KUAKUX KPUCTAILIIAX.

OOpa3npl  pa3IuyHBIX AUCHEPCHBIX CHCTEM: 53MYJbCUM, CYCIEH3UH,
aspo3ozeil, reneit u 3onei. Koarymsauus. Cunepesuc. ddext Tunaans.

Jlabopamopnwie onvimul

[IpuroroBnenne cycneHsun KapOoHata kaiapuus B Boje. [lomyueHue
OMYJIBCUM MOTOPHOro Mmacia. O3HAKOMJIIEHHWE CO CBOMCTBAMHM JUCHEPCHBIX
CUCTEM.

Ilpogpunvnvie u npogheccuonanvrno 3HauUMBbBLE INEMEHMbBL COOEPHCAHUS.
[TonsipHOCTH CBSI3M M MOJSAPHOCTH MOJEKyJbl. KouaeHcamus. TekydecTs.
Bosronka. Kpucrammuzamus. CyOnumanus u  JgecyOonumanusa. AHoOMaluu
bu3nUecKkux CBOMCTB BOJBI. JKuaKue KpucTauibl. MUHEpaabl U TOPHBIE TTOPOJIbI
KaK MPUPOJHBIE CMECH. DMYJIbCUU U CYCIIEeH3UHU. 3011 (B TOM YHCIIE adpP030Ji1) U
renu. Koarymsauus. Cunepesuc.

CamocrosiTeibHas padora Ne3
[ToarotoBka pAoOKIago0B 1O TeMaM: «BoO3roHka u KpucTamimzanus,
«Konnencanus»

1.4. Booa. Pacmeopbl. Dnekmporumuueckas ouccoyuayus

PactBopnl. PacrBopenue. PactBopumocTts BemiecTB. HachleHHbIe,
HEHACBIILIEHHbIE, IEPECHIILEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH I'a30B,
AKHUJKOCTEH U TBEPJIbIX BEILIECTB OT Pa3IMUHBIX (PaKTOPOB.

MaccoBas 0J11 paCTBOPEHHOI'O BEILIECTBA.

DJIEKTPOJTUTHYCCKAS JAUCCOUUALNMSA. OJIEKTPOIUTHI U HEIEKTPOUTHI.
DNEeKTPOIUTHYECKAS JUCCOLIMAIIHS. MexaHu3Mbl ANEKTPOIUTUIECKOM
JUCCOLIMAIMM [l BEHIECTB C PA3JIMYHBIMU THUIIAMH XUMHUYECKOH CBS3H.
['unpaTupoBaHHbIC U HETHIPATUPOBAHHBIEC HOHBI.

Teopusi  3jekTposmTHyeckor  auccoumanuu. CreneHp  Jyek-
TpoJuTHdecKkol nuccouuanuu. CuiabHble U clladble AeKTPOIUTHL. OCHOBHBIE
MOJIOKEHUSI TEOPUH 3JIEKTPOJUTUYECKON auccoruanuu. KucnoTel, OCHOBaHMS U
COJIM KaK DJIEKTPOJIMUTHI.
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Kecrkocts Boabl. Cnoco0bl ycTpaHeHHSl KeCTKOCTH. lloHaTtus o
KECTKOM U MATKOM Boje. BpemeHHas n mocTosiHHas KeCTKOCTh BOJbI. CrocoObI
YCTpPaHEHHUsI KECTKOCTH B BOJE: TEPMHUYECKUH CHOCOO, METOJ PEareHTHOIro
YMSATYEHUSI BOJIbI, CITIOCOO KATUOHUPOBAHUSL.

Jemoncmpayuu

PacTBOoprMOCTB BEIIECTB B BOJIE.

CobOupanne ra30B METOJOM BBITCCHEHHUS BO/IBI.

PactBOpeHuE B BOJIE CEpHOM KHUCIIOTHI U COJIEM aMMOHMUSI.

OO0pasibl KPUCTATUIOTUAPATOB.

N3roToBieHne TMIICOBOU IOBS3KHU.

HcnblTanre pacTBOPOB 3JIEKTPOJUTOB M HEDJIEKTPOJIUTOB HA MPEAMET
JUACCOUMANMU. 3aBUCUMOCTh CTEIEHU  DJIEKTPOJUTUYECKON  JUCCOLHAINU
YKCYCHOM KUCJOTBI OT pa30aBlieHUsl pacTBOPA.

JIBr>KeHME OKpallleHHBIX MOHOB B AJIEKTpUuYecKkoM moiie. [IpurotoBneHue
JKECTKOU BOJbI U YCTPAHEHHUE €€ KECTKOCTU. IOHUTEI.

OO6pa3ibl MUHEPAITBHBIX BOJ Pa3JIMYHOTO HA3HAUYCHUS.

Ilpaxkmuueckoe 3anamue Nol

CocTaBiieHME CXEM JJICKTPOIUTUYECKOM JUCCOLMALMM COJIEH, KHCIOT,
OCHOBAHUU

Ilpogpunvnvie u npogheccuonanvno 3nauumole 3J1eMeHmMblL COOEPHCAHUA.

PactBopenue kak pusnko-xumudeckuii nporecc. TernoBbie 3hexTs mpu
pactBopennn. Kpucramiorugpatel. Pemenue 3agady Ha MAacCoBYIO OO
pacTBOpeHHOrO BellecTBa. [I[puMeHeHne BOJbl B TEXHUYECKHUX HENsIX. JKecTKoCTh
BOJIbI U CITIOCOOBI €€ yCcTpaHeHUsl. MUHepallbHbIE BOJIBI.

Camocrositeabnas padoraNed. [Togroroska pedepara no teme: «Boga kak
peareHT u cpeja JjIsi XUMHYECKOTO MPOIEcCcay

1.5. Knaccugpuxayus neopeanuueckux coeOUHeHul u ux coucmaea

Kuciaorsl u ux cBoiicTBa. KUCI0THI KaK 3JIEKTPOJIMTHI, X KIACCHU(PUKALIHS
[0 PAa3JWYHbIM IpU3HAKaM. XUMHYECKHE CBOWCTBA KHUCJIOT B CBETE€ TEOPUU
ANEKTPONUTHYECKON JTVCCOLIMALINH. Ocobennoctu B3aUMOJICHCTBUS
KOHILICHTPUPOBAHHOM CEpPHOM M a30THOW KHCIOT C MeTtasmiaMd. OCHOBHBbIE
CIIOCOOBI MOTYUYEHUST KUCIIOTHI.

OcHoBanusi u uX cBoicTBa. OCHOBaHUS KakK JJIEKTPOJIUTHI, UX
KJIaccu(UKaIMA MO pa3InYHBIM IpU3HAKaM. XUMUYECKHUE CBOMCTBA OCHOBaHUI B
CBETE TEOPUHU IEKTPOJIUTHUECKON aucconranuu. Pasinoxxenue HepacTBOPUMBIX B
BO/ie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOJTyUYEHUsI OCHOBAHUH.

Coam n ux cBoiicTBa. Conu Kak 3JeKTpoduThl. Colau cpeaHue, KUCIbIEe U
OCHOBHBIE. XUMHYECKHUE CBOMCTBA COJIEM B CBETE TECOPUM DIIEKTPOJIUTUUECKOU
nucconuani. CrnocoObl MOTYyUYEHUs COJIEH.

I'maposam3 coqeit. Conu, oOpa3oBaHHbIE CUJIBHBIM OCHOBAaHUEM U CJIa0oM
KuCIoTOM. Bomopoaneli  mokazarens. [wuaposn3 1o  anuony. Coun,
oOpa3oBaHHbIE CJIA0bIM OCHOBAHMEM M CHUJIBHOM KUCIOTOM. ['muponus mo
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kaTuoHy. Cosi, oOpa3oBaHHbIE CIaObIM OCHOBaHMEM M cliaboi kucioToil. Conn,
oOpa30BaHHbBIE CUIILHBIM OCHOBAHUEM U CHIIBHOM KHCJIOTOM.

Oxkcuabl U ux cBoiicrBa. ConeoOpasyromue W HecojeoOpasyrommue
okcuzapl. OcCHOBHBIE, aM(pOTEpPHBIE W KHUCJIOTHBIE OKCHABL. 3aBUCHMOCTH
XapakTepa OKCHUJIa OT CTENEeHU OKHUCICHUs OoOpa3ylolero ero Mertasa.
XUMHUYECKHE CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

I'eneTnueckasi CBSA3b MEKAY KJIACCAMHU HEOPraHUYECKHUX COCAMHEHMH.
['eHeTnueckass CBS3b, TE€HETHMYECKHMW pAA. [E€HETHYECKHM psij  MeTalia.
['eHeTHUECKUH Pl HEMETAILIA.

Hemoncmpayuu

BzaumopencTtBue a30THOM MW KOHUEHTPUPOBAHHOM CEPHOU KHUCIIOT C
MetaiaMu. ['openue dochopa u pacTBOpeHHE IPOAYKTa TOPEHHS B BOJE.
[Tonydenne u cBoicTBa aM(oTepHOro rujpokcuaa. HeoOpaTumelii ruaponuns
kapOuaa kanbius. OOpaTUMbIN THIPOJINA3 COJIEH Pa3IMYHOTO TUIA.

Ilpaxkmuueckoe 3anamue No2

CocraBiieHUE ypaBHEHUM peakiMid MOHHOTO OOMEHa HEOPTraHUYECKUX M
OPraHUYEeCKUX COCAUHECHUN

Jlabopamopnsie onvimul

HcnpiTanne  pacTBOPOB  KHUCIOT  HMHAMKATOpamu. BzauMmogencTBhe
METAJJIOB C KHUCJIOTamMu. BzanmoaelcTBUE KHCIOT C OKCHUIAAMH METaJIJIOB.
B3aumopencTBre KHUCIOT ¢ OCHOBaHHWSIMU. B3anMOIENCTBUE KHUCIOT C COJIAMHU.
HcnblTanue pacTBOPOB IIEJIOYEH WMHIMKATOpaMHU. B3anmMonencTBUE WIETOYEH C
coisaMu. PasziioxkeHne HEpacTBOPUMBIX OCHOBaHHWM. B3amMoziencTBHE COJIEH C
MeTajulaMu. BsanmogencTtBue coied Apyr ¢ apyroM. ['maposm3 coseu
PAa3JIMYHOTO THUIIA.

Ilpoghunvnvie u npoghpeccuonanvno 3nayumovle I1eMeHmbl COOEPHCAHUSA.
[IpaBwia pa3baBiieHHs] CEpHOM KHUCIOTHL. Mcronap30BaHUME CEPHOM KHUCIIOTHI B
MPOMBIIIJIEHHOCTH. EfKkue mienoun, X HMCHOJb30BAHUE B IMPOMBIIIJIEHHOCTH.
l'ameHnass m HerameHass WM3BECTb, UX NPUMEHEHHUE B CTPOUTENbCTBE. [WIC U
anedacTp, TUIICOBaHUE.

[Toustue o pH pactBopa. KuciorthHas, mienodyHasi, HEWTpalibHasg cpena
pacTBOPOB.

CamocrositesibHast padora NeS [loaroroBka mnpe3eHTalMi MO TEMaM:
«Enkue mienodn, MX HCIOJIb30BAHUE B MPOMBIILUICHHOCTHY», «MUHEpaIbHbIE
KHUCIIOTBI U UX TpUMEHEHHe B ObITy», «Comm», «lloyemy mone3Ho 3HATH PO
pH?»

1.6. Xumuueckue peaxyuu

Knaccupuxkauuss xuMHUYeCKHX peakumil. Peaknum coeauHeHus,
pasnoxxeHus, 3amenieHus, oomena. Karamutuueckue peakuuu. OOpatumble U
HeoOpaTUMble  peakIMu. [ OMOreHHble M TeTEepPOreHHBIE  PEAKIIMH.
DK30TEepPMUYECKHE U IHIAOTEpPMUYECKHE peakiuu. TemnoBoil 3pHeKT XUMHUECKUX
peakuui. TepMOXUMUYECKUE YPAaBHEHUS.

OKHCINTETBLHO-BOCCTAHOBUTEIbHbIE peakuuu. CTeneHb OKHUCIICHHUS.
Okucnurens W BOCCTaHOBJEHHE. BoccranoBurens W okucieHne. Meton
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ANIEKTPOHHOrO  OajlaHca  JUIsl  COCTaBJI€HUS  ypaBHEHUH  OKHUCIHUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIIUMN.

DJIEKTPOJIN3. DJIEKTPOJIU3  PACIIABOB  JJIEKTPOJIUTOB.  DJIEKTPOJIHU3
PacTBOPOB AIEKTPOJIUTOB.

Ckopocts xumMudyeckux peakuuid. [[oHSTHE O CKOPOCTH XUMHUYECKUX
peakiuii. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEaKIUid OT pa3IMuHbIX
(GhaKTOPOB: MPUPOILI PEATUPYIONIMX BEIIECTB, MX KOHIICHTPAINH, TEMIIEPATYPHI,
MTOBEPXHOCTU CONPUKOCHOBEHUS U UCIIOIb30BaHUS KAaTaIu3aTOPOB.

O0paTumMocTh XMMHMYECKHX peakuuil. OOpaTtnmble U HeEOOpaTHMbIE
peakiuu. XMMHUYECKOE PAaBHOBECHUE U CITOCOOBI €r0 CMEIICHHUS.

Xumudeckoe paBHoBecue. (CMENIEHHE XHWMHYECKOTO PABHOBECHSI.
[Tpunumn Jle [larenbe.

Hemoncmpayuu

[Ipumepsl HEOOPATUMBIX pEeaKUUH, UAYIIUX C 0Opa30BaHHUEM OCaJKa, rasa
WU BOJBL. 3aBHUCUMOCTb CKOPOCTH PEakIUu OT TMPUPOABl PEearupyromux
BEIIECTB. B3amMOJENCTBUE pacTBOPOB CEPHOM KHCIOTBI C pPacTBOPAMHU
THOCYIb(aTa HATpUsl PA3TUYHON KOHILEHTpPALMM M TeMIepatypsl. Mojenb
KUIISIIETO CJIOS.

3aBUCHUMOCTh  CKOPOCTHM  XMMHMUYECKON peakiuh OT MPUCYTCTBUS
KaTaJu3aropa Ha IMPUMEPE pa3IOKEHHS IEPOKCHIA BOAOPOJA C IOMOIIBIO
JUOKCHJA MapraHua ¢ KaTtaja3el. Mojene  3iekTpoiuszepa.  Mogenb
ANEKTPOJIM3HOM BAHHBI JUISl TOJMYYEHHS altOMUHUA. MOJenb KOJIOHHBI CHHTE3a
aMMHaKa.

Ilpakmuueckoe 3anamue Ne3

YcTaHOBIEHUE TEHETUYECKOW CBSI3M MEXK]Y KIaccaMH HEOPraHUYECKHUX
COCIMHEHUM.

Jlabopamopnwie onvimul

Peakiust 3amereHuss MeAW >KEJI€30M B PAcTBOPE MEIHOTO Kymnopoca.
Peakiuu, naynie ¢ o0pa3oBaHUEM OCaJiKa, ra3a Ui BOAbI.

3aBUCUMOCTh CKOPOCTH B3aUMOJICHMCTBUSI COJITHOW KHCJIOTBI C METAJNIAMU
OT UX MPUPOJIBI.

3aBHUCHUMOCTb CKOPOCTH B3aWMOJICUCTBUS LIMHKA C COJISTHOM KHUCIIOTOM OT €€
KOHIICHTpPAIUH.

3aBUCUMOCTh CKOpPOCTH B3aumopehcTBus okcuga Mmenu (II) ¢ cepnoit
KMCJIOTOM OT TEMIIEPATYPBL.

Ilpogpunvnvie u npogheccuonanvno 3HauUMble INEMEHMbBL COOEPHCAHUSL.
[Tonsitue 00 »siexTposu3e. DIEKTPOJIM3 PACIUIABOB. DJIEKTPOJIM3 PACTBOPOB.
DNEKTPOJUTUYECKOE TMOJydYeHue antoMuHus. IIpakThueckoe mpuUMeEHEHUe
anekTponu3a. ['ampBa”omnactuka. ['anmbBaHocterusi. PaduHupoBaHuEe IBETHBIX
METAJIJIOB.

Karanu3. ['oMoreHHmle H TeTepOreHHbIE KaTanu3aTtopbl. [[pOMOTOPHL.
Karanutuueckue siapl. UHTHOUTOPBI.

[Ipon3BoACTBO aMMHUaKa: ChIphE, annapaTypa, Hay4Hble TPUHIIUIIBI.

CamocrosiTtenbHas padoraNe6. CocTaBieHHE KOHCIIEKTa IO TEME:
«l asIbBaHOILIACTHKAY
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1.7. Memannvl u nememaiivl

Metaibl. OCOOEHHOCTH CTPOEHHUS aTOMOB U KPHCTALIOB. DU3HUECKHE
cBoiicTBa MeTayuioB. Kiaccudukamnuss MeTamnoB Mo pa3idyHbIM TMPU3HAKAM.
[IpermyIiecTBO BIOKEHUSI JICHEXKHBIX CPEJCTB B JIPArOIEHHBIE METAJUIBI U HX
CILJIABBI.

XUMHYeCKHe  CBOMCTBA  METAJLUIOB.  DJEKTPOXHUMHYECKHH  psif
HaIpsHKEHU MeTauioB. MeTamiorepMus.

Koppo3us MerasioB. CriocoObl 3alIUTHI OT KOPPO3HH.

O0mue cnoco0bl MoJy4YeHHs MeTAWIOB. [loHsATHE O MeTamIypruu.
[TupomMeTamnyprus, THIPOMETAILTYPrusl U dJIeKTpoMeTaILTyprusi. CruiaBbl YepHBIE
u 1BeTHbIe. ['anpBaHomIacTuka. PadmHupoBaHue 1IBETHBIX METAJUIOB.

Hemeranabl. OcoO0eHHOCTH cTpoeHHs aToMOB. HemeTamisl — mpocThie
BEIIECTBA. 3AaBUCUMOCTh CBOMCTB raJIOT€HOB OT UX IMOJIOKEHUS B IEPUOTUIECKON
cucrteMe. OKHCIUTEIbHBIE W BOCCTAHOBUTEIBHBIE CBOWMCTBA HEMETAUIOB B
3aBUCUMOCTH OT WX TOJIOKEHHUS B PSAY IEKTPOOTPUIIATETLHOCTH.

IIpou3BoacTBO CepHOIl KMCJIOThI. CHIIMKAaTHASI IPOMBIIUIEHHOCTD.

Jemoncmpayuu

Kosmnexkuus Meramios.

B3aumoieiicTBue METAIIOB ¢ HEMeTauiaMu (Kese3a, [IMHKA U aIFOMUHUS C
CEpOi, aTOMUHUA C MOJOM, CypbMbI C XJIODOM, TOPEHHE 3JKEJie3a B XJIOPE).
['opeHne meTamioB. ATIFOMUHOTEPMUS.

Komnexknuss HemetamioB. ['opeHue HemetaymioB (cephl, docdopa, yris).
BriTecHeHne MeHee aKTHBHBIX TallOTEHOB M3 PAacTBOPOB HUX coJjiell Ooiee
AKTUBHBIMU rajIOT€HAMM.

Mogenbs NpOMBIIUIEHHOM YCTAHOBKM JJIs IPOU3BOJICTBA CEPHOM KHUCIIOTHI.
Mopens neun ansg oOxkura m3BecTHska. Koyekuuu OpoayKUuid CHIMKATHOU
MIPOMBINJICHHOCTH (CcTekia, (apdopa, ¢asHca, IIeMEHTa pa3IuYHBIX MapoK U
Ap.).

Jlabopamopnwie onvimul

3akaJika ¥ OTITyCK CTaJH.

O3HaKOMJIEHHE CO CTPYKTypaMu Ceporo u 0enoro 4yyryHa. Pacrno3HaBaHue
pyAd Kenesa.

Ilpakmuueckoe 3anamue Ned

«/3ydyeHue CBOMCTB aJlOMUHMS W €ro coeauHeHui» (B d¢opme
NMPAKTHYECKOU MOATOTOBKH)

Ilpakmuueckoe 3anamue No5

«3yueHne CBOMCTB Keje3a U €ro CoeIMHEeHU» (B popMe mMpakTH4eCKOn
MOJATOTOBKH)

Ilpoghunvnvie u npogpeccuonanvno 3Hayumbvle 31€MEHMbL COOEPHCAHUA.
Koppo3uss wmetaiioB: XuMu4eckas M DJIEKTPOXMMHUYECKas. 3aBHUCUMOCTh
CKOPOCTH KOpPpO3UH OT YCIOBUM OKpyxarwiiel cpenbl. Kriaccudukarus
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KOPpPO3UHU METAJUIOB IO Pa3IMYHbIM Ipu3HakaM. CrocoObl 3alUThl METAIJIOB OT
KOPPO3HH.

[Ipon3BOACTBO Yyr'yHA U CTAJIH.

[Tomydyenne HeMETAIIOB (PPAaKIIMOHHOW MEPErOHKOM >KMIKOrO BO3[AyXa U
AIIEKTPOIU30M PACTBOPOB UM PACIIIIABOB JJIEKTPOIUTOB.

CunukatHasi IpOMBILIIEHHOCTh. [[pOM3BOACTBO CEPHON KHCIIOTHI.

CamocrosiTenbHast padora Ne7

CocraBieHue KOHCIIEKTOB 110 TeMe: «I aJbBaHOIIACTHKAY

2. Oprannyeckasi XumMus

2.1. OcHogHbIe noHAMUS OP2AHUYECKOU XUMUU U MEOPUsL CMPOEHUs

Op2anHuyecKux coeouHeHul

IIpeamer opranmveckod xuMuU. Teopusi CTPpoeHHUS OPraHMYECKHUX
coenunennd A. M. byraeposa. [IpuponHbsie, HCKYCCTBEHHBIE U CUHTETHYECKUE
OpraHUYEeCKHue BEIIIECTBA. CpaBHeHue OpPraHMYECKUX  BEIIECTB Cc
HEOPraHUYECKUMU.

BaneHTHOCTh. XHUMUYECKOE CTPOCHUE KAK MOPAIOK COCAUHEHUS AaTOMOB B
MOJIEKYJIbI 110 BaJIEHTHOCTH.

OCHOBHBIE TMOJIOKEHUSI TEOPUM XHUMHUYECKOro cTpoeHus. M3omepus u
MU30Mephl. XUMHUECKHE (GOPMYIIbl U MOJIETTH MOJIEKYJI B OpTaHUYECKON XUMHUH.

Kaaccupukanusi opranmyeckux BemectB. Kinaccudukaius BemecTs mno
CTPOEHUIO YIIJIEPOIHOTO CKelleTa U HATMUYKIO (PYHKIIMOHAIBHBIX Tpyni. ['omonoru
Y TOMOJIOTHSI.

Homenkiatrypa opranvmyeckux BemlecTtB. Hauaima HOMEHKIATyphl
IUPAC.

Knaccupukauusas peaxkumii B OpraHmveckod xumMum. Peakiuum
npucoeAuHeHusl (TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, THAPOTAIIOTEHUPOBAHUS,

rUpaTaium). Peakiuuu OTIICTUICHUS (meruapupoBaHus,
JeTUAPOrajJOTeHUPOBaHUS, Jerujparanuu). Peakuuu 3amenieHus. Peakuun
WU30MEpU3ALIHH.

Jemoncmpavyuu

Mogenn MOJIEKYJT TOMOJIOTOB U HM30MEPOB OPraHUYECKHX COCHUHEHUM.
KauectBenHoe oOHapyKeHHE yriepoja, BOJIOpoJa M XJopa B MOJEKyJax
OPTaHUYECKUX COCIUHCHUM.

Jlabopamopnbwtii onbim

N3rotoBneHne MoAenerd MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Ilpogpunvnuvie u npogheccuonanvro 3nauumvle 31eMeHmMbl COOEPIHCAHUAL.
[lonatue o cybctpare u peareHTe. Peakumnu OKHCIECHHSI W BOCCTAaHOBJICHUS
oprannueckux  BemiecTB. CpaBHeHHE  KjlacCU(UKAIMM  COCIUHEHUM U
KJ1accu(ukanuy peakuuii B HEOpraHWYeCKOM U OPraHMueCKON XUMUMU.

CamocrosiTenbHas padora Ne8

[Ipe3eHTanMOHHBIA JOKIA] Ha TeMy: «Ku3Hb M naesTenbHOCTh A. M.
bytneposa»
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2.2. Yeneeo0opoost u ux npupoonvie UCMoyHUKU

AJIKaHbI. AJKaHbl: TOMOJIOTHYECKUMH Psii, W30MEpUs U HOMEHKIIATypa
aJIKaHOB. XMMHYECKHUE CBOMCTBA ajJKaHOB (MeTaHa, 3TaHa): TOPEHUE, 3aMEIIICHHUE,
pasnokeHue, neruapuponanue. [[puMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWIEH, €ro TnoJiydeHue (JeruJApupoOBaHUEM  3TaHa,
JENOoJIMMEpU3alel  MOJUATWICHA).  ['OMOJIOTMYEeCKMl  psAl,  U30MEpHs,
HOMEHKJIaTypa  aJKeHOB.  XHMMHUYECKME  CBOWCTBA  JTWJEHA: TOpPEHHUE,
KaueCTBEHHbIE peakuuu (oOecliBeunBaHWE OpPOMHOM BOABI U  PacTBOpa
NepMaHraHara Kajaus), rujpataius, noauMepusanus. [IpuMeHeHre 3TuiieHa Ha
OCHOBE CBOMCTB.

JAuenbl m Kayyyku. [loHATHE O QUEHaX Kak YTIEBOJOPOAAX C ABYyMs
JMBOMHBIMU CBsI3AMHU. CONpsDKEHHBIE TUEeHbl. XUMHUUYECKHE CBOMCTBa OyTaaueHa-
1,3 u u3zonpena: odecuBeurBaHre OPOMHON BOJBI U MOJTUMEPU3AIUS B KAyUyKH.
HartypanbHblil U CUHTETHYECKUE KayuyKH. Pe3nna.

AaxkuHbl. AuetwieH. XHMHUYECKHME CBOMCTBA alleTUJICHA: TOPCHHUE,
oOeciiBeunBaHUEe OpPOMHOM  BOJABI, MPUCOCAMHEHUM  XJOPOBOJOpPOJA U
ruapartanus. l[lpruMeHeHue aneTwieHa Ha OCHOBE CBOMCTB. MeKKiaccoBas
U30MEpHUs C aNKagueHaMHu.

Apenbl. benzon. Xumudeckue CBONCTBa O€H30i1a: TOPEHHE, PEAKIUU
3aMellleHusl (raJloreHupoBanue, HUTpoBanue). [Ilpumenenne OeH3o0ja HA OCHOBE
CBOMCTB.

IIpupoaHbie HCTOYHMKHU YIJIEeBOAOPOAOB. IlIpupoanbpii ras: cocras,
MIPUMEHEHUE B KAUECTBE TOILJIMBA.

Hedpts. CocraB u  mepepabotka Hedtu. Ileperonka HedTH.
Hedrenponykrol. Jemoncmpayuu

['opeHue meTaHa, 3TUJIEHA, allETUJICHA.

OTHollIeHHEe MeTaHa, STWJIEHA, aleTuieHa U OeH30Ja K pacTBopam
NepMaHraHara Kajaus u OpoMHOM Boji€.

[lonyyenue »TWiIEHA peakIMed JeruapaTaluy STaHOJA, aleTUJIeHA —
TUAPOJIM30M KapOuJia KalbLusl.

Paznoxxenne kaydyka TNpd  HarpeBaHUM, UCIBITAHUE MPOJAYKTOB
Pa3NoKEeHHs HA HETIPEJEIbHOCTb.

Komneknust o6pasioB Heptu u HedrenpoaykroB. Komnekius «KameHHbIi
YIoJib U MPOAYKIUS KOKCOXUMHUUYECKOTO MTPOU3BOICTBAY.

Ilpogpunvnvie u npogheccuonanvrno 3HauuMbvle INEMEHMbL COOEPHCAHUSL.
[IpaBuno B. B. MapkoBaukoBa. Knaccudukaruss u HazHAYCHUE KaydyKOB.
Knaccuduxkanus n HazHaueHue pe3vH. Bynkanuzarms kayqyka.

[Toydyenue areTwieHa MHUPOJIM30M METaHA U KapOUIHBIM CIOCOOOM.
Peakuust nmonuMepuszanuu — BUHWIXJopuaa. [lonuBuHWIXJOpHA U €ro
npumeHenue. TpuMepuzanus aeTuiieHa B 0€H301.

[Tonsitue 00 nskcTpakuuu. BoccraHoBieHHME HUTPOOEH301a B AHWIIMH.
I'omomornueckuu psan apeHoB. Tonyon. HurtpoBanue tosyomna. Tporu.

OcCHOBHBIE HANpaBJIEHUs MPOMBILIIEHHONW MepepadOTKH MPUPOJIHOTO ras3a.
[TonyTHbIi HE(DTAHOM Ta3, ero nepepadoTKa.
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[Ipotiecchl TPOMBINIEHHON TepepabOoTKu He(TU: KPEKUHT, PUGOPMHUHT.
OxrtaHoBoe 4YHCIO OEH3MHOB W IETAHOBOE YHCIO JU3EIHHOTO TOIUIMBA.
KokcoxumMuyeckoe npor3BOACTBO U €r0 MPOTyKLIHS.

CamocrositenbHas padora Ne9

[TonrotoBka pedepara 1o Teme «COBpEeMEHHBIC  HAMPABJICHUS
HeTEXUMUM

CamocrositenbHast  padoraNel0. IloarotoBka  Npe3eHTALIMOHHOIO
JoKJaa mo teme: «Mcropusi BOSHUKHOBEHUS KaydyKay

Camocrositeabnaa padoraNell CocTaBUTh MHOTOYPOBHEBBI TECT IO
teMe: «[IpupoaHbie HCTOYHUKY YTIEBOAOPOIOB U UX MepepadboTKay

2.3. Kucnopoocooepacawue opeanuieckue coeOuHeHus.

Couptbl. ®Denos. I[lomyuenue »osTaHona OpOKEHHEM TJIIOKO3BI U
ruaparauven stuieHa. ['uapokcuiibHas rpymnmna kak GpyHkiuonansHas. [lonstue o
NPEAEIbHBIX  OJAHOATOMHBIX CHUPTaX. XHWMHYECKHE CBOWMCTBA JTAHOJIA:
B3aMMOJICUCTBUE C HATpPUEM, OOpa30BaHUE MPOCTHIX MU CIOXKHBIX 3(UPOB,
OKHCIIEHHE B anplerull. [IpumeHnenne sTaHona Ha OCHOBE CBOMCTB. AJIKOTOJIM3M,
€r0 MOCIEACTBHS I OPTaHU3Ma YEJIOBEKA U IPEAYTIPEKICHHUE.

['nMueprH Kak NpeaCcTaBUTENb MHOTOATOMHBIX cnUpPTOB. KayecTBeHHas
peaKIus Ha MHOTOaTOMHBIE cupThL. [I[puMeHenne rmunepuHa.

dusnueckre 1 XUMUYECKHE CBOMCTBA (peHona. B3auMHoe BIMsAHNE aTOMOB
B MoJieKyJle (peHosna: B3aMMOJCIHCTBHE € THUJIPOKCHIOM HATpusi M a30THOM
kucaoroil. [Ipumenenne enosna Ha OCHOBE CBOWCTB.

Aabaernabl. Ilonstue 00 anpaerugax. AJbpAETHJIHAS Tpynna Kak
bynkuuonanpHas.  DopManmpaerua M €ro  CBOWCTBA:  OKHUCJICHHE B
COOTBETCTBYIOIIYIO KHCIJIOTY, BOCCTAHOBJIEHHME B COOTBETCTBYIOLIUW CIMPT.
[lonydeHne anbAErUI0B OKHCICHHEM COOTBETCTBYHOIIMX CIUPTOB. [IpruMmeHeHue
(dbopmainpieruia Ha OCHOBE €ro CBOMCTB.

KapOonoBbie kuciaorbl. [loHsatne o0  KapOOHOBBIX  KHCIIOTax.
KapOokcunpHast rpymnmna Kak — (QyHKOUOHalbHAs. ['omosornueckuit  psin
NpelesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KuCHOT. IlomydeHune kapOOHOBBIX
KUCJIOT OKHCJIEHHUEM aJlbJIETUI0B. XHUMHUYECKUE CBOWCTBA YKCYCHOW KHCJIOTHI:
oOlIue CBOMCTBA C MHUHEPAIbHBIMUA KHCIOTAMU U pPEAKIUS ATEpUPUKALMHU.
[IprumeHeHne yKCyCHOM KHUCIIOTHI HA OCHOBE CBOMCTB. BhICIINE )KUPHBIE KUCIOTHI
Ha NpUMEPE MATBbMATUHOBOW U CTEAPUHOBOM.

Caoxnbie dpupbl U xupbl. [lomyueHue CIOXKHBIX 3(PUPOB peaKIHeH
srepuukanmu. CroxHble 3QuUpbl B Opupoje, uUX 3HadeHue. [Ipumenenue
CJIOKHBIX 3()MPOB Ha OCHOBE CBOMCTB.

Kuper kax cnoxsbie 3¢upbl. Knaccudukarmms XupoB. XHUMHUYECKHE
CBOMCTBA HUPOB: TUIPOJIN3 W THUJIPUPOBAHUE KUAKUX KUPOB. [IpumeHeHne
JKHUPOB Ha OCHOBE CBOMCTB. Mblia.

YraeBoabl. YTIIeBOJbI, MX KiIaccHU(pUKaLMsI: MOHOcaxapuibl (TJIIOK03a,
bpyKTO3a), TMcaxapuasl (caxapos3a) U mojaucaxapuabl (KpaxMall U 1eJUIH0103a).

['mok03a — BeWIECTBO C JBOMCTBEHHOM (DYHKIHMEN — anbIeruaoCuupT.
XUMUYECKHE CBOWCTBA TJIIOKO3bI: OKHCIEHHE B TIJIIOKOHOBYK) KHCIIOTY,
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BOCCTAaHOBJICHHE B COpOUT, cMpTOBOE OpoxeHue. [IpumeHeHue IioKo3bl Ha
OCHOBE CBOMCTB.

3HaueHHE YIJIEBOJIOB B JKMBOW MPUPOJE U KU3HU 4YenoBeka. [loHsTue o
peakuusIX MOJHMKOHACHCAMM WU TUAPOJIM3a HAa NPHUMEPE B3aMMOIPEBPAILECHUA:
TIFOKO032 - TIOJICAaXapH/I.

Hemoncmpavyuu

OxuciieHre crnupTa B aJIbJIETU.

KauecTBeHHbBIE pEAKIIMM HA MHOTOATOMHBIE CITUPTBHI.

PactBopumocTs (heHona B BoJie pU OOBIYHOM TeMIlepaType U HarpeBaHUU.
KauectBennbie peakuuu Ha (HEeHO.

Peakiust cepeOpsiHOTO 3epKalia aubJAeTUI0B U TITIOKO3BI.

Okucnenue anpJeruoB U TIIOKO3bl B KUCIOTY C MOMOIIBIO THAPOKCHUAA
memu (I1). KauectBennas peakuus Ha kpaxmai. Kosmekuust 23pupHbIX Macel.

Ilpakmuueckoe 3anamueNo6.

Anbnerunnsl. KapOOHOBBIE KUCTOTHI

Ilpaxkmuueckoe 3anamueNe7.

VriaeBoab!

Ilpogunvnvie u npogheccuonanvno 3nauumvle 31eMEHmMbl COOEPHCAHUA.
MeTunoBbli CIUPT U €ro KCHOJb30BAHUE B KA4€CTBE XMMHUYECKOTO CHIPbS.
TOKCMYHOCTh METAaHOJIA W MPaBWIA TEXHUKU OE30MACHOCTU HpH paboOTe C HUM.
OTWUIICHITIMKONb U €ro NpuMeHeHue. TOKCHMYHOCTh STUJICHIJIMKOJS W IpaBUiia
TEXHUKU 0€30MacCHOCTH MpHU paboTe C HUM.

[Toyuyenue eHona u3 MPOAYKTOB KOKCOXUMUYECKOTO TIPOU3BOJICTBA U U3
OeH3oa.

[TonukoHaeHcaus dbopmanbaeruaa c benonom B
dbenonodopmanpaerunyo cMmoiy. Arneranpaerun. lloHarue o KeToHax Ha
npumepe aneroHa. [IpumeHeHue alieToHa B TEXHUKE U MPOMBIIIIIEHHOCTH.

Muoroo0pa3ue  kapOOHOBBIX  KHUCIOT  (II[aBEJIEBOM  KHUCIOTHI  Kak
JIBYXOCHOBHOM, aKpHJIOBOM KHCJOTHl KaK HENpeeNnbHOW, OEH30MHON KHUCIOTHI
KaK apOMaTUYECKOM ).

[InenkooOpasyrome wmacia. 3aMeHa >KUPOB B TEXHUKE HEMUIICBHIM
cblpbeM. CHHTETHYECKHE MOIOIINE CPECTBA.

MoJsiouHoKHUCIOE OpOKEHHE TIIHOKO3bl. KHCIOMOJIOUHBIE TPOIYKTHI.
CuniocoBanne kopMoB. HutpoBanue 1esuitono3sl. [Iupokcunmny.

CamocrosiTeibHas padora Nel2

Pemiennie 3amau mo Teme «Kucnopomoconepxkamme opraHUYecKue
COEIMHEHHUSD.

2.4. Asomcooepacawue opeanuveckue coeourenus. Ilonumepovi

AMUHBI. AMUHOKUCJIOTBI. [loHsTHEe 00 amMmuHax. AnudaTuyeckue aMuHbI,
UX Kilaccu(puUKalMs U HOMEHKIATypa. AHUJIUH KaK OPraHUYeCKOe OCHOBAHHE.
[Tonyyenune anunvHa U3 HUTpoOeH30sa. [lpuMeHeHuWe aHMIIMHA Ha OCHOBE
CBOWCTB.

AMMHOKHUCIIOTHl Kak aM@orepHble TU(YHKIMOHAIbHBIE OPraHUYeCcKHe
coeaquHeHnsd. XHMMHUYECKHE CBOMCTBA AaMHHOKHCIOT: B3aUMOJECHUCTBUE C
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niesioyamM, KUCIOTaMM H  JpYyr C Jpyrom (peakuusi TOJIUMKOHACHCAIUM).
[lentuanas cBsi3b W noJunenTuabl. [IpruMeHeHWEe aMHUHOKHCIOT Ha OCHOBE
CBOMCTB.

beaku. Iloaumepsl. IlepBuunHas, BTOpUYHAs, TPETUYHAA CTPYKTYpPHI
0enkoB. XMMHUYECKHME CBOMCTBA OEIKOB: TOpPEHHE, [EHATypalus, THUIPOJIU3,
I[BeTHBIE peakiuu. buonormueckue (yHkumm OenkoB. benku m moimcaxapuisl
KaK OMOTIOTMMEDHI.

Ilnactmaccnl. [lonydeHne MOIMMEPOB pEaKUHMEN MMOJUMEpU3alUUd U
MOJMKOHJAEHCAMU. TepMOIUIaCTUYHBIE W TEPMOPEAKTUBHBIE ILJIACTMACCHI.
[IpencraBuTenu miacTmacc.

Bosokna, wux kuaccupukanmusa. IlonydeHue BoJIOKOH. OThaenbHbIE
MIPEACTABUTEIIN XUMUYECKUX BOJOKOH.

Hemoncmpayuu

B3auMmopelicTBue amMMHMaka M aHWIMHA C COJSIHOW KHCIOTOW. Peakuus
aHWIMHA ¢ OPOMHOM BOJOM.

JokazaTtenscTBO Haiuuusl (YHKIMOHAIBHBIX TPyHI B  pacTBOpax
AMUHOKHUCJIOT.

PactBopeHue u ocaxxaeHue OeKoB.

[{BeTHBIE peakiuu OEIKOB.

['opeHne nTuubero nepa v MEPCTIHON HUTH.

Jlabopamopnuvie onvimul

PactBopenue 6eKoB B BOJIE.

Oo6HapyxeHue 6€JIKOB B MOJIOKE U MSICHOM OyJIbOHE.

Jlenatypanus pacTBopa Oejika KypHHOIO Sfidlla CIHUPTOM, PacTBOPAMHU
COJIEH TSHKEJIBIX METAJUIOB M IIPU HAIPEBAHUMU.

Ilpakmuueckoe 3anamue Ne8

Perienne sxcrnepuMeHTaIbHBIX 3a7a4 M0 OPTaHUYECKON XUMUU

Ilpogunvnvie u npogheccuonanvno 3nauumvle 31eMEeHmMbl COOEPHCAHUA.
AMUHOKANpoOHOBasi KucjioTa. KampoH Kak MpeacTaBUTENb MOTUAMUJIHBIX
BOJIOKOH.  Mcnonb3oBanue  ruaponu3a  O€IKOB B MPOMBIIIJIEHHOCTH.
[ToMBUHUIXIOPU/T, noUTETPadTOPITUIICH (Tedmon).
®denonopopmanpaeruanbie miactMacebl. Lemnynoun. [IpomsiiieHHoe mpous-
BOJICTBO XMMHUYECKUX BOJIOKOH.

Camocrosteabnas pa6oraNel3. Hanucanue pedepara mo teme: «Xumus
1 OeJIKOBas MHUILIA

CamocrosiTesibHas padora Nel4

BrinonHeHne MUHHU-TIPOEKTAa MO TeMe: «DKOJIOTHYECKHE AaCHEKThl
WCIIOJIb30BaHUs YIJIEBOAOPOAHOTO ChIPhSI»
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TemaTuka HHAUBUAYAJIBHBIX IIPOECKTOB

buorexHonorys u reHHas nHkeHepus — Texnosioruu X XI Beka.
HanoTtexHon0rns Kak NpHOPUTETHOE HAIIPABICHUE PA3BUTHUS HAYKH U

npousBojcTBa B Poccniickon Penepanun.

CoBpemeHHbIE METObI 00€33apaKuBAHUS BOJIbI.

AJIOTPOIHS METAIIOB.

Kuznp n gesarenpbHocTs .M. Menaeneena.

«Ilepuoanueckomy 3aKoHy Oyayliee HE TPO3UT pa3pyLICHUEM...)»
Cuntes 114-ro anmementa — TpuyM@d poccUiicKkux hU3UKOB-SACPIIUKOB.
N3oTonel Bogopoaa.

Hcnonb3oBaHue pauoaKTUBHBIX U30TOMOB B TEXHUYECKUX IIENISIX.
PeHTreHoBCcKOE M3ITyYEHUE U €T0 UCIIOJIL30BAHUE B TEXHUKE U MEUIIMHE.
[Ina3ma — 4eTBepTOE COCTOSTHUE BEIIECTBA.

AMopdHBIe BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpy>Karolen cpeibl OT XUMUUYECKOTO 3arpsi3HEHUS.

KosmmuecTBeHHBIE XapaKTEPUCTUKH 3arPSA3HEHUS OKPYKAIOIIEHW CPEJIBI.

[Ipumenenue TBepI0ro U razooopaszHoro okcuaa yriaeposaa (IV).
3amuTa 030HOBOTO SKpaHa OT XUMHUYECKOTO 3arps3HEHUS.
['pyOoaucniepcHbIC CHCTEMBI, HX KJIacCU(DHUKAITUS U UCTIOJIB30BAaHUE B

poeCCUOHAIBHON JIEeATEIIbHOCTH.

Kocmernueckue remim.

IIpuMmenenue CyCrieH3ui U YMyJIbCUN B CTPOUTEIBCTBE.

MuHepainbl U TOpHbIE TOPObI KAK OCHOBA JTUTOC(HEPHI.

PacTtBOpBI BOKpYT Hac. THIIBI paCTBOPOB.

Bopna kak peareHT u cpefa 1uisi XUMUYECKOTO IpoLecca.

Kuznb u gedarensHocth C. AppeHuyca.

Bxkiaa oTe4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU JIEKTPOJIUTUIECKON

Jucconuranum.

YcrpaHeHne )KECTKOCTH BOJIbI HA IPOMBIIUIEHHBIX TPEAITPUATHSX.
CepHas KHCIIOTa — «XJI€0 XUMHUYECKON TTPOMBITINIEHHOCTHY.
Hcnonb3oBaHne MUHEPAIBHBIX KUCJIOT HA TPEANPUATHAX PA3ITUIHOTO

npodus.

OBITY.

OKcuibl U CONM KaK CTPOUTEIbHBIE MATEPUAIIBI.

Uctopus rurnca.

IToBapeHHas coIb Kak XUMUYECKOE ChIPBE.

MHuoronukuii KapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIIIIIEHHOCTH, B

Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
BuptyanbHoe MoAeIMpOBaHUE XUMHUYECKUX MPOIIECCOB.
DNEKTPOJIU3 paCTBOPOB AJIEKTPOIUTOB.

DIEeKTPOJIN3 pacIIaBOB 3IEKTPOJIUTOB.

[IpakTHueckoe NpUMEHEHHUE EKTPOIN3a: papUHUPOBaHHE,

rajbBaHOIIIIACTHKA, I'aJIbBAHOCTCI' M.
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* HMcropus nojiydyeHus ¥ NpOM3BOJICTBA ATFOMUHMUSL.

* DIIEKTPOUTHYECKOE MOTy4YeHUE U papUHUPOBAHNE METH.

* XKuznp u nesareapHocts I'. [[7BH.

* Posib MeTaIIIOB B HCTOPUH YETOBEYECKOW UBUIM3anuu. Mcropus
OTEYECTBEHHOW YepHOU MeTaTyprur. COBpEMEHHOE METAILTYPrudecKoe
MIPOM3BOJICTBO.

* Hcrtopusi 0TEUECTBEHHOM LIBETHOM METAJUTYPryuu. POk MeTauioB u
CILJIABOB B HAYYHO-TEXHUYECKOM IIPOrpecce.

* Koppo3sust MmeTamioB u criocoObl 3aIUThl OT KOPPO3HUH.

* NuepTHBIC MK 0JIarOpOTHBIC Ta3bI.

* Poxparomue coam — rajioreHsl.

* Hcropuns mBEACKON CIIUYKH.

* HMcropus BOBHUKHOBEHHMS U PA3BUTHUSI OPTAaHUUYECKON XUMUM.

* JKuznb u nesrenpHocTh A. M. ByTieposa.

* Burtanusm u ero kpax.

* Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBIICHUH U PA3BUTHU MUPOBOM
OPraHUYECKON XUMUH.

* CoBpeMEHHBIEC IPEACTABICHUSA O TEOPUH XUMUYECKOTO CTPOCHMUSI.

* DKOJIOTUYECKHE aCIEeKThI UCIOJIb30BAHUS YIIIEBOIOPOJHOTO CHIPHSI.

* DKOHOMMYECKHUE aCTIEKThI MEXIYHAPOIHOIO COTPYAHUYECTBA 110
VCIIOJIB30BAHUIO YTJIEBOJAOPOIHOIO CHIPbS.

* HcTopust OTKpBITUS B pa3pabOTKH Ta30BbIX U HEYTIHBIX MECTOPOXKICHUI
B Poccuiickoit ®enepannu.

* XuMus yriieBoJA0POJTHOTO ChIPbsl K MOsI Oy Ty1asi mpodeccus.

* YTrIIeBOAOpOIHOE TOILUIMBO, €0 BUJIBI U HA3HAUYCHUE.

* CUHTETHYECKHE KayuyKH: UCTOPUS, MHOTOOOpa3ne U MEePCIEeKTUBBI.

* Pe3nHOTEXHMYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYUYHO-TEXHUYECKOM
Iporpecce.

* CBapo4YHOE MPOU3BOACTBO U POJIb XUMUH YIJIEBOAOPOAOB B HEM.

* HedTb 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJTHOTO
MEXKIYHAPOIHOTO COTPYAHUYECTBA.
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XapakTepuCTHKA OCHOBHBIX BH/I0B YUeOHOM 1eSiTeIbHOCTH CTYIeHTOB

Conep:xkanue 00y4eHust

XapakTepucTUKa OCHOBHBIX BHIAOB [1€AITEJIbHOCTH
CTYJICHTOB (HA YPOBHE Y4eOHBbIX 1€ CTBHII)

Baxxueimmue
XUMHUYECKHE MOHATHSA

YMeHHe  gaBaTh  OIPEACIICHHE M ONEPUpPOBATH
CIIEIYIOIIMMHA XUMHYECKMMH TOHSATUSMHU: BELIECTBO,
XUMHUYECKUN JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbBIE
aTOMHas M MOJEKyJsipHash MaccChl, WOH, aJUIOTPOIuS,
M30TONBI, XUMUYECKasi CBA3b, JIEKTPOOTPULATEIBHOCTD,
BaJICHTHOCTb, CTENEHb OKHUCIEHHS, MOJIb, MOJISIpHas
Macca, MOJSPHBIA 00BEM Tra3000pa3HbIX BEILIECTB,
BELIECTBA MOJIEKYJIIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHU,
pacTBOpBI, ANEKTPOJIAT U HEAJIEKTPOJIUT,
NIEKTPOJINTUYECKAs] JUCCOLUALUS, OKACIUTENb U BOCCTA-
HOBUTENb, OKHCIEHHE W BOCCTAHOBJICHUE, TEIUIOBOM
3¢(deKT peakuuH, CKOPOCTb XHMHUYECKOM pEeaKIuH,
KaTajiu3, XUMHUYECKOE PAaBHOBECHE, YIVIEPOJIHBINA CKEJIET,
(YHKIIMOHAJIbHAS TPYIIa, U30MEPUsl, TOMOJIOTHUS

OCHOBHBIE 32AKOHBI
XUMHUH

@opMyJIMPOBAHHE 3aKOHOB COXPAHEHHUSI MACChl BEIIECTB
Y TIOCTOSIHCTBA COCTaBAa BEILIECTB.

YcTaHOBKa  NPUYMHHO-CIEACTBEHHOM  CBSI3BU  MEXKITY
COJICp’)KaHUEM ATHUX 3aKOHOB M HAMKMCAaHUEM XUMHYECKHUX
dbopMysn u ypaBHEHMHl. YCTaHOBKA JBOJIIOIIMOHHOMN
CYIIHOCTH MEH/IEIEEBCKON u COBpPEMEHHOM
dbopmynupoBok  mepuoaudeckoro  3akoHa J[. U
MenneneeBa.  OObsicHeHHEe  (UBUYECKOTO  CMBICIA
CUMBOJIMKA  TIEPUOJUYECKON  TaONMUIBI  XUMHUYECKHUX
snementoB JI. W. MeHnneneeBa (HOMEpPOB »SJIEMEHTA,
nepuoja, TPyIbl) U YCTAHOBKA MPUYMHHO-CIIECTBEHHOM
CBSI3U MEXK]y CTPOCHHEM aTOMa M 3aKOHOMEPHOCTSIMU
U3MEHEHHS CBOMCTB JJIEMEHTOB W OOpa30BAHHBIX HMU
BEILIECTB B MIEpUOAaX U rpynmnax.

XapakTepucThKa DJIEMEHTOB  MallbIX H  OOJBIIUX
MIEPUOJIOB 10 WX MOJIOKEeHUI0 B [lepronuueckoit cucreme
JI. I. MenpneneeBa

OcHOBHBIC TEOPUH
XUMHHI

YcTaHOBKa 3aBUCHMOCTH CBOMCTB XMMHUYECKHX BEILIECTB
OT CTpPOEHHS aTOMOB OOpa3ymOIIUX HX XUMHUYECKHUX
3JIEMEHTOB.  XapakTepUCTHKA  BAXKHEUIINX  TUIIOB
XMMUYECKUX  CBS3€M M OTHOCUTEIBHOCTH  3TOU
THUIOJIOTUH.

OObsicHEeHHE 3aBUCHUMOCTH CBOMCTB BENIECTB OT HX
COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PELIETOK.
DopMyIMpOBKa OCHOBHBIX MIOJIOKEHUU TEOPUU
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JNEKTPOIUTUYECKON IUCCOLMALMU W XapaKTEpUCTHKA B
CBET€ JOTOW TEOPUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX coenrHeHn. DOopMyIMpoOBKa OCHOBHBIX
ITOJIOKEHU N TEOPUHU XUMHAYECKOTO CTPOCHUSA
OPraHUYECKUX COCIMHEHMM M XapaKTEPUCTUKA B CBETE
9TOW TEOPHM CBOWCTB OCHOBHBIX KJIACCOB OPTaHHYECKHUX
COEIMHEHUN

Ba:xHelinue BeniecTBa
A MaTePHAJIbI

XapaKkTepUCTUKa COCTaBa, CTPOEHUS, CBOMCTB, NIOJYUYEHUS
U npuMeHeHus BakHeummx MmetaioB (IA u IIA rpymm,
AITIOMUHUSA, JKelie3a, & B €CTEeCTBEHHO-HayYHOM Tpoduiie
1 HEKOTOPBIX d-2JIEMEHTOB) U UX COSAUHEHUH.
XapakTepucTUKa cocTaBa, CTPOCHUs, CBOMCTB, TOJTYUYEHUS
U npuMeHeHus BakHedmux HemetawioB (VIIA, VIIA,
VIA rpynm, a takxke azota u Qocdopa, yriepoaa u
KpEMHHUSs, BOJIOPOJIa) U UX COCAUHEHUN. XapaKTEepPUCTUKA
COCTaBa, CTPOEHUSI, CBOMCTB, MOJYYCHUS U MPUMEHEHUS
BOKHEUIIMX  KJIACCOB  YIVIEBOAOPOAOB  (QJKaHOB,
[MKJIOAJIKa-HOB, QJIKEHOB, AQJIKUHOB, ape€HOB) U HX
HamOoJiee 3HAYUMBIX B HAPOJHOXO3SUCTBEHHOM IJIaHE
MPEACTABUTEIIECH. AHanornyHas XapaKTepUCTUKA
BAKHEUIIINX MIPEACTAaBUTEICH JIpPYTUX KJIaCCOB
OpPraHUYECKUX COEIUHEHMI: METaHOJa U H3TaHOIIa,
CIOXHBIX  3(QHUPOB,  KUPOB,  MbUI,  aJbJCTUIIOB
(bopmanbaeruioB U aneTanbaeruaa), KETOHOB (aleToHa),
KapOOHOBBIX  KHUCIOT  (YKCYCHOM  KHUCIOTBI,  JJIs
€CTEeCTBEHHO-HAYUYHOT0 TTPOQUIIs IPEACTABUTEIICH APYTUX
KJIACCOB KHUCJIOT), MOHOCaxapujoB (TJIOKO3bI), Aucaxa-
punoB  (caxapo3sbl), MoJiUCaxapujoB (kpaxmana U
1EJUTIOJIO3bI), aHWJIMHA, aMUHOKHCJIOT, O€JIKOB,
UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH, Kay4YyKOB,
MJ1aCTMACC

XVMHYeCKHUH A3BIK U
CHMMBOJINKA

Ucnons3oBanne B yueOHOW U  mnpodeccHoHAIbHON
JNEATENbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3Banne wu3y4yeHHBIX BEUWIECTB 1O TPUBHAIBHOM WU
MEXKIYHApOJHOM HOMEHKJIATYpE M OTPaXEHHUE COCTaBa
ATUX COCAMHEHUN C MTOMOIIBI0 XUMUYECKUX (DOpMYII.
OTpaxxkeHne XUMHYECKMX TMPOILECCOB C€  IOMOIIBIO
YPaBHEHUN XUMHWYECKUX PEAKIUN
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XuMH4YecKue peakunu

OObsicHEHHE  CYIIHOCTHM  XMMHUYECKHX  IPOLIECCOB.
Knaccudukanys XUMHUECKUX PEaKIHMid MO Pa3IuYHbIM
MPU3HAKaM: YHCIy M COCTaBy HPOAYKTOB M PEArcHTOB,
TerioBoMy 3¢ dexTy, HampaBieHHUIo, ¢asze, HATUYUIO
KaTaJln3aTopa, M3MEHEHUIO CTEIIEHEW OKHUCIIEHUS AJIEMEH-
TOB, 00pa3yIOLINX BELIECTBA.

VYcTaHOBKa MPU3HAKOB OOIIET0O W pa3jIM4YHOIO B
TUNOJIOTUM  peakuuid  JJIi  HEOpPraHWYeCKOM U
opranvueckoil xumuu. Knaccupuiumkanus BelECTB U
IPOLECCOB C TOYKH 3PEHUSI OKHUCIEHUS-BOCCTAHOBIICHUS.
CocraBneHrue ypaBHEHUH peakluil C MOMOILIBIO METOoJa
AJIEKTPOHHOIO OaJiaHca.

OObsicHEHHME  3aBUCUMOCTH  CKOPOCTH  XUMHYECKOH
peakuMy M TOJOXKEHHS XHMHYECKOTO pPaBHOBECHUS OT
pa3IUYHbIX (PAKTOPOB

XHMHUYECKHUH IKCIIePH-
MEHT

BrimmonHeHNE XWMHYECKOTO JKCIEPUMEHTa B ITOJTHOM
COOTBETCTBHH C IMPAaBWJIAMU O€30MTaCHOCTH.
Habmronenue, ¢ukcanuss W OMHCaHUC
IIPOBEJICHHOT'0 SKCIIEPUMEHTA

pe3yJIbTAaTOB

Xumunyeckasi uHgpopma-
nus

[IpoBeneHNE CaMOCTOATEIBHOIO ITOMCKA XHMHUYECKOU
uH(GOPMAIUHU C UCTIOIb30BAHUEM PA3IUYHBIX HCTOYHUKOB
(HAyYHO-TIOMYJIAPHBIX ~U3JIaHUW, KOMIBIOTEPHBIX 0a3
NaHHBIX, pecypcoB  HWHrepnera).  Hcnonb3oBaHue
KOMITBIOTEPHBIX TEXHOJIOTUH 1711 00pabOTKU U mepenadn
XUMUYECKON MHGOpMALMK U €€ MPEJCTaBICHUS B pa3-
JUYHBIX opMax

Pacuersl nmo
XNMHYECKUM
hopmyaam

U YPABHEHUSAM

YcraHOBKa 3aBUCHUMOCTM  MEXIYy KAayeCTBEHHOM U
KOJIMYECTBEHHOW CTOPOHAMHU XUMHUYECKUX OOBEKTOB U
poueccoB. Pellenne pacueTHsIX 3a7a4 N0 XUMHAYECKUM
dbopmysam U YpaBHEHHSIM

Mpo¢puiasHoe u npodec-
CHOHAJIbHO 3HAYMMOE
coJep:KkaHue

OObsicHEHHE XUMUYECKUX SIBIICHUM, MPOUCXOISAIINX B
npupoze, ObITY U Ha IPOU3BOJICTBE.

OmnpeneneHre BO3MOMXKHOCTEH MPOTEKAHHUSI XUMHUYECKHX
IPEBPAILCHUN B PA3JIMYHBIX YCIOBUSX.

Cobntogenre  OpaBWJI  SKOJOTMYECKA  IPAMOTHOIO
TOBEJICHUS B OKPYKAKOLIEU Cpelie.
Ouenka BIIASTHUSA XUMHUYECKOTO 3arpsi3HEHUS

OKpY)KaroIel cpeipl Ha OpraHWU3M YeJOBEKa W JPYTHe
*uBble opraHu3mbl. CoOmto/ieHne mpaBmil 0€30MacCHOTO
oOpareHusi ¢ TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMU,
nabopaTopHbIM 00oOpyaoBanueM. [loaroToBka pacTBOpOB
3aJIaHHON KOHIIEHTPAIMK B OBITY U Ha POU3BOJICTBE.

Kputnueckass oOneHka JOCTOBEPHOCTH  XMUMHUYECKOU
uHGOpMAaINH, MOCTYNAIONIEH U3 Pa3HbIX HCTOYHUKOB
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YYEBHO-METOJIUYECKOE 1 MATEPUAJIbBHO-TEXHUYECKOE
OBECIIEYEHUE ITIPOI'PAMMBI YYEFHOM TUCHUILIAHBI OY J1.12 Xumust

OcBoenne mnporpammbl  yueOHOM  aucuurmuabel OY/.12  Xumus
MpeanojaraeT Hamdue y4eOHOro KaOMHEeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTH
oOecrieyuTh CBOOOAHBIA nOCTyn B MHTepHET BO Bpemsi y4eOHOro 3aHATHS U B
NepHro]l BHEYUEOHOU AESTEIBHOCTA 00yYaroUuXCsl.

[Tomemenne kaOuHeTra  yaoBieTBopseT  TpeboBanHusiM  CaHUTapHO-
snuAeMuosiornueckux npaswin UM HopMmatuBoB (CanlluH 2.4.2 No 178-02) wu
OCHAILIEHO THUIIOBBIM OOOpPYAOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPEOOBaHUSX, B
TOM 4HClie y4eOHOM MeOelbl0 M CpeAcTBaMH OOYy4YeHUs, JOCTAaTOYHBIMU IS
BBITIOTHEHUS TPEOOBaHUM K YPOBHIO MOATOTOBKH 00YUYarOIIUXCS.

B kabuneTe wumeeTcs MyNbTUMEAWHHOE OOOpYIOBaHUE, IOCPEICTBOM
KOTOPOTO YYaCTHUKHM 0O0pa30BaTeNIbHOTO TIpollecca MOTYT MpPOCMaTpuBaTh
BU3yaJIbHYI0 MH(OPMALIMIO 0 XUMHUH, CO3/1aBaTh MPE3EHTAINM, BUIEOMATEPUAIIBI
U T. I

B coctaB  y4eOHO-METOIMYECKOTO W  MAaTepUATbHO-TEXHUYECKOTO
OCHAIIEHUS KaOMHETa XUMUU BXO/IAT:

* MHOTO()YHKITMOHAJIbHBIN KOMILJIEKC MPENO/1aBaTeIs;

* HaTypaJibHblE€ OOBEKTHI, MOJIEIH, MPUOOPHI K HAOOPHI JJIsSI TOCTAHOBKH
JIEMOHCTPAIMOHHOTO M YYEHUYECKOT 0 AKCIIEPUMEHTA;

* TeYaTHBIC U SKPAHHO-3BYKOBBIC CPEJICTBA OOYUCHUS;

* CpelCcTBa HOBBIX MH(POPMAIMOHHBIX TE€XHOJIOTHUIA;

* MEpPEYHU OCHOBHOM M JIONOJIHUTEIBbHON YUEOHOU TUTEPATYPBI;

* BCIIOMOTATEJIbHOE 000PYI0BAaHUE Y MHCTPYKIIUU;

* OUOIMOTCYHBIN (POHI.

B Oubnuoteunsiii (oHJ BXOASAT YYEOHUKH M Y4EOHO-METOIUYECKUE
kKoMIUIeKThI (YMK), pekoMeHA0BaHHbIE WU AOMYILEHHbIE JJI1 UCIIOJIb30BaHUS B
npodeccuoHaNbHbIX o0pa3oBaTeNbHbIX OpraHu3alusiX, peanu3yronmx
o0pa3oBaTeIbHyI0 MPOrpaMMy CpeIHero oOimero oOpa3oBaHHS B Mpesenax
ocBoenus [IIICC3 na 6a3e 0CHOBHOTO 00I1IEro 00pa3oBaHusI.

bubmmoreunsiit GoHI MOMOTHEH XUMHUUYECKON SHIMKIIONEANEH, CIpaBOY-
HUKaMU, KHUTaMU sl YTCHUS TI0 XUMUHU.

B npornecce ocBoenust nporpammel yueoHoi nucturuinael OY .12 Xumust
oOydyeHue JOJDKHO HMETh BO3MOXKHOCTH JIOCTyHa K DJIGKTPOHHBIM YYEOHBIM
MatepuajiaMm I0 XHMHH, UMEIOIIUMCS B CBOOOJHOM JocTyrne B ceTu MHTepHeT
(3JIEKTPOHHBIM KHUTaM, MPAKTUKyMaM, TECTaM U JIp.).
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NudopmanuonHoe odecriedyeHue 00y4eHus peKOMeHyemMast
JUTEepaTypa

Jast cTyieHTOB
OCHOBHOM HCTOYHHUK

Jlyneiiko, T. I'. Xumus: yueonux mist CI10 / T. T'. Jlyneiiko, O. B. JIs6m0, E. A.
PemernukoBa. — CaparoB, Mockga : [Ipodo6pazoBanue, At [lu Ap Menua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — TexkcrT :
ANEKTPOHHBIN // DnexkTpoHHO-0ubmoTeunas cuctema [PR BOOKS : [caiiT]. —
URL.: https://www.iprbookshop.ru/94217.html (mata oOpamenus: 21.06.2021). —
Pexxum noctyna: s aBTopusup. nojs3osatenei. - DOL:
https://doi.org/10.23682/94217

JIoTOTHUTEIbHAS JIUTEPATypa

Oprannueckas xumus: npaktukyM s CIIO / cocraBurenu T. A. Poauna, FO. A.
['yxens. — Capatos : [IpodobpazoBanue, 2021. — 67 c. — ISBN 978-5-4488-
1141-8. — TekcT : 251eKTpOHHBIH // DNeKTpOHHO-O01bIMoTeuHas cucrema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/105147.html (naTa
obpamenus: 01.04.2021). — Pexxum mocTyma: 1j1si aBTOPU3HUP. MOJIb30BATENCH

Cracp, H. ®. O0mas u Heopranuveckas xumus : cnpaBounuk st CITO / H. @.
Cracs ; mox penakiueit A. I1. Unmeun. — Caparos: [Ipodobpazosanue, 2017. —
92 c. — ISBN 978-5-4488-0022-1. — TeKcT : 3eKTPOHHBIN // DIEKTPOHHO-
oubmoTeunas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/66393 .html (nata oOpamenus: 22.06.2021). —
Pexxum octymna: ajist apTopusup. nojas3oBareneit. - DOIL:
https://doi.org/10.23682/66393

Xumust: yueoHoe nocodbue st CITIO / coct. T'. FO. Boctpukosa, E. A.
XopoxopauHa. — DJIEKTPOH.TEKCTOBbIE JaHHble. — CapaTos :
[Tpodobpazosanue, 2019. — 91 c. — ISBN 978-5-4488-0369-7. —URL.:
http://www.iprbookshop.ru/87280.html (mara o6pamenus 26.08.2019).

[Nabpuensn, O.C. Xumus s npodeccuii W CHEIUATBHOCTEH TEXHHUYECKOTO
npoduns: yueOnuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 6 —e u3a., crep.- M.:

N3parenbckuit neHTp «Axagemus», 2017.-272 c.- ISBN 978-5-4468-5991-7 .-
TekcT: HenmoCpeACTBEHHBIM.

Xumus 1 npodeccuil U crenuanbHOCTe TexHudeckoro npoduis: [IpakTukym :
yueb.nmocodue / O.C. T'abpuensn, WN.I'. Octpoymon, C.A. Crnaaxos, H.M.
Hopodeesa; nox pen. O.C. I'abpuensina. — 6 —e u3a. - M.: Mznarenbckuil eHTP

«Axagemus, 2017.-304 C.- ISBN 978-5-4468-4807-2.-Tekcr:
HENOCPEICTBEHHBIM.
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st npenoxaBaTeis

1. Poccuiickas denepanus. 3akonsl. 06 oOpa3zoBannm B Poccuiickoit denepanym:
®enepanbHbIi 3akoH OT 29.12.2012 Ne273-D3: npunsT

['ocynapctBennoit Jlymoit 21 nekabpst 2012 roma: ono6pen Copetom deneparuu
26 nexabps 2012 roxaa - Tekcr: anexktponnbiit // KoncynpranT [lnroc: [caiit].-URL:
http://www.consultant.ru/document/cons_doc_ LAW 140174/ (nata: obpaiieHus
28.08.2019).

2. MHHHMCTEPCTBO OBPA3OBAHUSA U HAVKU POCCUNCKOU
OEJNEPALINNA. O6  yrtBepxaeHUM  (enepaIbHOr0  TOCY/IapCTBEHHOIO
00pa30BaTEeNBHOTO CTaHAApTa CpenHero (MoJHOro) oOuero oOpa3oBaHus: MPUKa3
Muno6puayku Poccun ot 17.05.2012 Ne 413: ¢ u3MEeHEHUSIMH U JTOTIOJHEHUSIMU
ot 29 nexabps 2014 r., 31 pgekabps 2015 r., 29 wmrons 2017 r. - Tekcr:
anekTpoHHbii // 'APAHT: unHdopmanmoHHO-paBoBO€ oOecreueHue [caiT].-
URL: https://base.garant.ru/70188902/ (nata: oOpamenus 28.08.2019).

3. MMHUCTEPCTBO OBPA3OBAHUS U HAYKM POCCHUICKOH
OEJIEPALINN. O BHecennn uzmenenuii B [Ipuka3 MunuctepcTBa oOpa3oBaHus U
Hayku Poccuiickoit ®enepanuu ot 17.05.2012 Ne 413 "OO yTBepxKIeHUU
dbenepaqbHOro  TOCYJApCTBEHHOTO  00pa3oBaTEIbHOTO CTaHAapTa CPEIHEro
(mosiHOTO) O0MIETO OOpa3zoBaHus": mpukaz MunoopHayku Poccuum ot 29.12.2014
Ne 1645. -Tekcr: snextponnbii // Kogekc: anekTpoHHBIA (DOHJ NpPaBOBOW U
HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAIUU: [cant].-URL:
http://docs.cntd.ru/document/420248125 (nata obpamenus: 28.08.2019).

4. MunuctepctBo oOpazoBanuss u Hayku Poccuiickoit ~ ®Dexaeparum.
JIEITIAPTAMEHT TOCYJAPCTBEHHOM TIIOJIMTUKM B COEPE
I[TOATI'OTOBKM PABOYMX KA/IPOB 1 JIIO. PexoMennanuu no opraHu3alnuu
MOJyuyeHUs  cpeaHero  olOmiero  oOpa3oBaHus B Tpejieiax  OCBOCHUS
00pazoBaTeIbLHBIX TPOTPaMM CPEIHETO MPOodEeCCHOHAIBHOTO 00pa30oBaHus Ha 0a3e
OCHOBHOTO OO0HIero o00pa3oBaHusi € Yy4yeToM TpeOoBaHMH  (eaepabHbIX
roCyJ1IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MoOJydyaeMol mpodeccuu uiu
CIEIUAIBHOCTH  CpelHero  npodeccHoHabHOTO  oOpazoBanus:  I[lucemo
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Konekc:  onexktpoHHbId  (OHA  TPaBOBOM HW  HOPMATHUBHO-TEXHHYECKOU
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HNuTepHeT-pecypcehbl

1.I'pomoga, E. 0. Ctpoenne atoma. XuMuueckas CBsi3b [ QNEKTPOHHBIN pecypc] :
yaebHoe nocobue / E. 1O. I'pomona, JI. A. Anbmerkuna, I'. B. Bynunoposa. —
DNEeKTPOH. TeKCTOBbIE JaHHbIe. — Ka3anb : KazaHckuil HallMOHAIbHBIN
MCCJICIOBATENbCKUM TEXHOIOrnueckuii yausepcuret, 2017. — 108 ¢. — 978-5-
7882-2276-9. — Pexxum pocrtymna: http://www.iprbookshop.ru/79533 . html
2.Mapmankun, M. @. Xumus [ DneKTpoHHBIHN pecypce] : yuebHoe nmocodue / M. O.

Mapmankun, U. C. I'puropsis, [{. H. KoBaneB. — D1eKTpoH. TEKCTOBBIC JIAHHBIC.
— Craspomnons : CeBepo-KaBkasckuii penepanbubiii yauBepeuteT, 2015, — 228
c. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/63225.html
3.benkuna, E. 1. OCHOBHBIE NOHATHUA U 3aKOHBI XUMHUU, CTPOCHUE aTOMA U

ITepuoanueckas cuctemMa snemenToB J[.M. MeHneneeBa [ D1eKTpOHHBIN pecypc] :
yueOHo-MmeTonueckoe nocodue / E. U. benkuna, K. I1. Uyrinosa. — DnexTpoH.

tekctoBble gJaHHbie. — CI16. : YHusepcurer UTMO, 2015. — 40 ¢. — 2227-8397.
— Pexxum noctyna: http://www.iprbookshop.ru/67461.html

4. Xumus [DneKkTpoHHBIN pecypc] : yueOHo-MeToanueckoe nocoodue / coct. E. B.
Hukwutuna [u ap.|noxg pea. C. 1. BameHko. — DHEKTpOH. TEKCTOBBIE JaHHbBIC. —
ExarepunOypr : Ypansckuii penepanbusiii yausepcutet, ObC ACB, 2015. — 220
c. — 978-5-321-02442-3. — Pexxum gocryma:
http://www.iprbookshop.ru/68514.html
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