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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma  oOmieoOpazoBarenbHOl — ydyeOHOTO  mpeaMera «OCHOBBI __ XHMHH»
npelHa3HaueHa Uil U3YYCHUS XHUMHH B TPOGECCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHU3AIHIX
CIIO, peanuzyromux 00pa3oBaTeIbHYIO TPOrpaMMy CpeTHEro O0IIero 00pa3oBaHus B Mpeeaax
OCBOEHHSI OCHOBHOH MpodeccroHanbHoi oOpa3oBarensHoi nporpammel CI1O (OITOIT CITIO) Ha
0aze OCHOBHOTO o0OImIero oOpa3oBaHHs TPHU TOATOTOBKE KBATH(HUIIMPOBAHHBIX pabOUMX,
CITy’KalllUX, CIEIMAINCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBannii I'OC cpeanero oo61Iero oopa3oBaHus,
NPEIbSIBISEMBIX K CTPYKType, COACPKAHUIO U pe3ylibTaTaM OCBOCHUS Y4YeOHOro Mpeamera
«XuMHus», B COOTBETCTBUU ¢ PekoMeHAanusMu 1o OpraHu3aliy MOTYYeHHs] CPEAHEro OO0IIEero
00pa30BaHUs B Mpeieax OCBOCHUS 00pa30BaTeNbHBIX IPOrPAMM CPEIHETO MPO(EeCCHOHATBHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOro oOmero oOpa3oBaHus c yderoM [IpuMepHOl OCHOBHOM
o0pa3oBaTeNbHON MPOTrpaMMbI CpeAHEro oOmero oOpa3oBaHus, OJOOPCHHOW peIIeHHEM
dbenepabHOTO y4eOHO-METOIUYECKOTO0 OOBEAMHEHHS IO 00IeMy 00pa30BaHUIO (ITPOTOKOJ OT
28 uronst 2016 r. Ne 2/16-3).

Copepxanue nporpaMmbl « OCHOBBI XMMHI HAaIIPABJIEHO HA JOCTHKEHHE CIEIYIONINX LeJIei:

* (dopMUpOBaHHE Y OOYYAIOIINUXCS YMEHUS OLEHUBATh 3HAYUMOCTH XUMHUYECKOTO 3HAHUS IS
KaXKI0r0 YeJIOBEeKa;

* (¢dopMupoBaHHE Yy OOYYaIOIIMXCS IIEIOCTHOTO MPEACTABICHUS O MHPE U POJIU XUMHUHU B
CO3IaHMM COBPEMEHHOI €CTeCTBEHHO-HAy4YHON KapTUHBI MUPA; YMEHUS OOBSACHATH OOBEKTHI
U IIPOLIECCHI OKPYXKaloleHd [NEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOW, KYJIBTYPHOH,
TEXHUUYECKOH Cpefibl, UCTIOIb3YS AJISl 3TOr0 XUMUYECKUE 3HAHUS;

* pa3BuTHE y OOydYaIOIMIUXCS YMEHHN pa3nuyarh (aKThl U OIEHKH, CPAaBHUBATH OICHOUYHBIC
BBIBOJIbI, BUJIETh WX CBSA3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPHUEB C OIpeneeHHOU
CHCTEMOMW IIEHHOCTEH, (OPMYIUPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

* mpuoOpereHrne OOydYalOIMMHCS ONbITa Pa3HOOOpPa3HOW JIEATENbHOCTH, TIO3HAHHUS U
CaMOIIO3HAHUS;, KIIFOUEBBIX HABBIKOB, HMCIOIINX YHUBEPCAIbHOE 3HAYCHHE JUIS PA3TUYHBIX
BUJIOB JIEATEIbHOCTU (HABBHIKOB PELIECHUS MPOOJieM, MPUHATUS PELIEeHUH, TOUCKa, aHallu3a U
0o0paboTkn  MHPOpPMALUK, KOMMYHUKAaTHBHBIX  HAaBBIKOB,  HABBIKOB  H3MEpPEHUH,
COTPYAHUYECTBA, 0€30MMaCHOTO OOPAIICHHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HN).

B mporpaMMmy BKJIIOYEHO cojepiKaHKe, HampaBleHHOEe Ha (OpMHpPOBAHUE Y CTYACHTOB
KOMITETCHIIMIH, HeoOXoauMeIX 1ia kadectBeHHoro ocBoeHus OIIOIT CIIO na 06a3e OCHOBHOIO
o0rmiero oOpa3oBaHus C MOJyYECHHEM CpeaHero olmiero o0pa3oBaHus; MPOrPaMMBbl MOATOTOBKH
KBaJIM(ULMPOBAHHBIX PA0OUUX, CIyXKAllUX, IPOrpaMMbl MOJTOTOBKU CHEIHATIUCTOB CPEIHErO
3BeHa ([IIIKPC, IIICC3).

[Tporpamma yue6GHOTrO mpeamera « OCHOBBI XUMHI» SIBISIETCS OCHOBOM JIsl pa3pabOTKu
pabouux mporpamMMm, B KOTOpBIX IpodeccHoHanbHble 00pa3oBaTelbHbIE OpraHU3allly,
peanusyromue o0pa3oBaTeIbHYI0 TPOrpPaMMy CpelHero ooOmero oOpa3oBaHHs B Tpeaesiax
ocsoerns OIIOIT CIIO Ha Ga3ze OCHOBHOIO OOIIET0 OOpa30BaHMs, YTOUHSIOT COJEp)KaHHUE
y4eOHOro Marepuana, IMOCJIeJOBAaTeIbHOCTh €0 HM3yYeHUs, paclpeiesieHHe y4eOHBIX 4acos,
TEMaTUKy pedeparoB, BHIBI CAMOCTOSTENBHBIX pPA0OT, YUYUTHIBas CHEMU(UKY MPOTpamMm
MOJATOTOBKU KBAaTH(PHUIIMPOBAHHBIX pPabOUYUX, CIHYKallMX U CIEHUAIMCTOB CPEIHEro 3BeHa,
OCBanMBaeMoOH MPOQecCuu UK CIIEIUATBHOCTH.

[Iporpamma MO>KET UCHOIB30BATHCS JPYTUMHU MPOPECCHOHATBLHBIMU 00pa30BaTeIbHBIMU
OpraHM3alUsIMH, pEaTH3YIOINIMMH  00pa30BaTeIbHYI0  IPOrpaMMy  CPEIHEro  oOIIero
obpazoBanus B mpenenax ocBoenust OITOIT CIIO na 6a3e OCHOBHOTO 00ImIero oOpa3oBaHUS

(IITIKPC, TITICC3).



1. TTACIIOPT PABOYEM ITPOTI' PAMMBI

1.1 O0mas xapakTepucTuKa 0011e00pa30BaTeJIbHOI0 Y4eOHOr0 npeaMera

«OCHOBBI XUMHH

XUMUsL — 3TO HayKa O BEUIECTBaX, MX COCTaBE U CTPOECHUH, CBOMCTBAX U MPEBPAILCHUSX,
3HAaYEHUH XMMHUYECKHX BEILECTB, MAaTEPUAIOB U MPOIECCOB B MPAKTUUYECKOW IEATETHHOCTH
YeJIoBeKa.

Coneprxanue o0uieodbpa3oBarenbHOl yueOHOro peamera « OCHOBBI XUMHMY» HAINIPaBICHO
Ha YCBOGHHE OOyYalOIIMMHCS OCHOBHBIX MOHSTHUH, 3aKOHOB M TEOPUH XWUMHUU; OBJIAJCHHE
YMEHHUSMH HaOJIOaTh XUMHUYECKHE SBICHUS, MPOBOAWTh XUMHUYECKUH OIKCIIEPUMEHT,
MPOU3BOJIUTH pPacueThl HA OCHOBE XMMHUYECKHX (DOpPMyJ BEUIECTB M YPaBHEHUH XUMHUYECKUX
peaKuui.

B npornecce u3yuenuss XumMum y 00y4arouxcs pa3BUBarOTCs O3HABATENIbHBIE HHTEPECHI
U HMHTEJUIEKTYyaJIbHbIE CIIOCOOHOCTH, NMOTPEOHOCTH B CAaMOCTOSATEIBHOM NMPUOOPETEHHs 3HAHUM
0 XMMHUHM B COOTBETCTBUU C BO3ZHUKAIOIIMMHU >KHU3HEHHBIMU MpoOJieMaMH, BOCHUTHIBAETCS
OepeXHOe OTHOIIEHUS K TMPUPOJE, NMOHMMaHWE 3J0POBOTO 00pasza KHU3HU, HEOOXOIUMOCTH
NpeaynpexaACHU SIBJICHUM, HAHOCSAIIMX Bpe.l 340POBbIO U OKpYsKarouen cpeae. OHM OCBauBaIOT
OpUeMbl TPAMOTHOTO, O€30IacCHOTO HCIOJb30BAaHUS XHUMHYECKHX BEIIECTB M MAaTepHalioB,
MPUMEHSIEMBIX B OBITY, CEJILCKOM XO35HUCTBE M Ha ITPOU3BOJICTBE.

[Ipu cTpyKTypHpOBaHMU coAepxkaHus 0O0IIeoOpa3oBaTelNbHON y4eOHOro Mpeamera
«OCHOBBI XUMHHM» JJs1 MPOQecCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alui, peaTn3yIOLUX
o0pa3oBaTenbHyI0 MPOrpaMMy CpeaHero oOmiero odpasoBanus B mpenenax ocBoeHus OITOIT
CIIO na 0a3e OCHOBHOrO 00IIEro OOpa30BaHUs, YUYUTHIBAJACh OOBEKTHBHAS PEATHHOCTh —
HEOOMIBIIONH 00BEM 4YaCcOB, OTIYIICHHBIX HAa HM3YYCHHE XUMHUU U CTPEMIIEHHE MaKCHMalbHO
COOTBETCTBOBAaTh UJESIM pa3BuBamomiero ooOyudeHus. [loaToMy TeopeTHueckre BOMPOCHI
MaKCHMaJdbHO CMEIIEHBl K Hayaly H3Y4YEHHUS IUCIHUIUIMHBL, C TEM YTOOBI IMOCIETYIOIIHIA
(bakTHyecKui MaTepual paccMaTpUBaJICA Ha OCHOBE U3YUYE€HHBIX TEOPHUH.

Peanuzanus neyKTHBHOTO TOJX0/1a K M3YYCHHUIO XUMHH CIIOCOOCTBYET Pa3BUTHIO TAKHX
JIOTUYECKHX ONepaluii MBIIUICHUS, KaK aHaJIW3 M CHUHTE3, 0000IleHHe U KOHKpEeTH3allus,
CpPaBHEHHE U aHAJIOTHUS, CUCTEMATHU3AIIHS U KJIacCUPUKAIIUS U JP.

N3yyenne xumum B mpodeccHoHaNbHBIX  00pa3oBaTEeNIbHBIX  OpraHU3aLUsX,
peanu3yomux 00pa3oBaTeIbHYI0 MPOrpaMMy CpeIHEro oOmero oOpa3oBaHHMs B TMpeaenax
ocsoerust OITOIT CITO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHMs, UMEET CBOM OCOOCHHOCTH B
3aBHCUMOCTH OT MPOQHis Mpo(PecCHOHATBHOTO 00pa30BaHUs. JTO BBIPAXKAETCS B COACPIKaHUU
00y4eHHs1, KOJTMYECTBE YacOB, BBIJIEISIEMbIX HAa U3YUEHHUE OTAENIbHBIX TEM MPOTrpaMMBbl, IITyOuHe
WX OCBOCHHUs OOydJalomUMHUCS, O00beMe H XapakTepe NPAKTUYEeCKHX 3aHSATHH, BUIAX
BHEAYUTOPHON CaMOCTOSATEIbHON PabOThI CTYJIEHTOB.

Crnenudurka M3y4YeHHS] XUMUU TPU OBIAJACHUH MpodecCUsMH U CHEHHATLHOCTSIMHU
TEXHUYECKOTO Tpodmis oTpakeHa B Kaxaol Teme pazgena «CopepkaHue ydeOHOM
TUCUMIUIMHBY B pyOpuke «lIpodunbHble #M MpodecCHOHANBbHO 3HAYMMBIE AJIEMEHTHI
coJlep’KaHus». JTOT KOMIIOHEHT peaiu3yeTcsl MpH MHAWBHUIYaIbHOM caMOCTOSTEeNbHOI padoTe
oOydaromuxcsi (HamucaHuu pedeparoB, MOATOTOBKE COOOIICHHA, 3alluTe IPOEKTOB), B
mpouecce y4yeOHOM  JEeATENbHOCTH MOJ  PYKOBOJCTBOM  IpernojaBareist  (BBIIOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa — Ja00paTOPHBIX OIBITOB M MPAKTUYECKUX pPA0OOT, pelICHUH
MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T.1.).

B mporecce nzydeHuss XuMuM TEOPETHUECKUE CBEICHHS TOTIOJIHAIOTCS IEMOHCTPALIUSIMH,
71a00paTOPHBIMU OMNBITAMU M TMPAKTUYECKUMHU 3aHATUSMHU. 3HAUUTEIHLHOE MECTO OTBOJUTCS
XUMHUYECKOMY SKcrepuMeHTy. OH OTKPBIBA€T BO3MOXKHOCTH (DOpMHUPOBATH y OOyYaromIUXcCs
CrHelualibHble IPEeIMETHbIE YMEHHUS: paboTaTh C BELECTBAMH, BBIIOIHSITH MPOCTHIE XUMUYECKHE
OMBITHI, YYUTh O€30MAaCHOMY M SKOJIOTMUYECKH TI'PaMOTHOMY OOpAaIICHHI0 C BeLIeCTBaMH,




MaTepuaiaMH U MpoLeccaMu B OBITY U Ha MPOU3BOJICTBE.

Jinss  opraHu3anii  BHEAYJUTOPHOH  CaMOCTOSITEIbHOM  pabOThl  CTYICHTOB,
opnaneBatronux mnpodeccusmu CIIO wu cmemmansHOoCcTIMU CIIO TexHWueckoro mpoduist
npodeccuoHaIBLHOr0 00pa3oBaHusl, IPEACTAaBICH IPUMEPHBIN MepedeHb pedepaToB (IOKIAI0B),
WHIAUBUAYAIbHBIX IPOEKTOB.

B npouecce n3yueHust XuMuu BaxXHO (hOPMUPOBATh MHPOPMALTMOHHYIO KOMIIETEHTHOCTD
obyuatonuxcs. [loaToMy Tipu  OpraHm3alid  CaMOCTOATEIBLHONH paboThl  HEO0OXOAMMO
aKIEHTUPOBATh BHHMAaHHE OOYYaIOIIUXCsA Ha MOUCKE MH(POpMAalMU B CPEACTBaX MaccMmenua,
WNuTtepHeTe, y4eOHOW W CHEHHAIBHOW JHUTEPAType C COOTBETCTBYIOIIMM O(OPMIICHHEM H
IIPEJICTAaBICHUEM PE3YJIbTATOB.

Nzyuenune obmeoOpazoBaTebHOrO yueOHoro npeamera « OCHOBBI XMMHUWY 3aBEPIIACTCS
NOJBEICHUEM HUTOroB B (hopMe IudepeHIMPOBAHHOIO 3a4eTa B PaMKax MPOMEKYTOUHOM
arrectanuu ctyaeHTtoB B mporecce ocBoeHus: OITOIT CIIO ¢ momyueHueM cpeaHero oOIero
obpazosanus ( [IIICC3).

1.2 MecTo y4eOHOM AUCHHUILUINHBI B y4e0OHOM IUIaHe

B npodeccuoHaIbHbBIX o0pa3oBaTeNbHbIX OpraHu3aIusX, pean3yromux
o0pa3oBaTenbHyI0 MPOrpaMMy CpeaHero oOmiero odpasoBanus B mpenenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHus, yaeOHbII TpeaMeT « OCHOBBI XUMHUNY) H3y4aeTCs
B obOmeoOpa3oBarensHoM Iukiae yueObnoro OIIOII CIIO nHa ©6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus ¢ mojydeHneM cpeanero oomero oopazosanus ([TITKPC, TITICC3).

B yueOHbpix mnaHax [MIICC3 mms cmenumanprOcTeit 23.02.01, 23.02.05, 23.02.07,
20.02.02 mecto yyebHoro mpemmera «OCHOBBI XMMHH»» — B COCTAaBE JOMOJTHUTEIHHOTO
yaeOHoro npeamera JIYII 01. «BBeaenue B crieliuanbHOCTh

1.3 Pe3yabTaThl 0OCBOCHHUS y4eOHOM THCHUIINHBI

OcBoeHue cojepkanus 0011eo0pa3oBaTeIbHOTO YueOHOTo peaMeTa « OCHOBBI XUMHWY,

o0ecreynBaeT JOCTHKEHHE CTYJCHTaMH CIeIyIOIUX pe3y1bTaToB:

JUYHOCIHDBIX:

JI1 4yBCTBO TOPAOCTH M YBaXKEHHsI K MCTOPHUH U JOCTIKECHHSIM OTEYECTBEHHOW XMMHUYECKOM
HayKH; XUMHUYECKH TPAMOTHOE MOBEJICHHE B MPO(PECCHOHAIBLHON EATEIbHOCTH U B OBITY
npy OOpaIIeHUH C XUMUYECKMMH BEIIECTBAMH, MaTepHajaMH U MPOLIECCaMH;

JI2 roToBHOCTH K NPOJOKEHHIO OOpa30BaHMs U MOBBIIEHHUA KBaTU(PUKALMKA B M30paHHOMN
npoeCCUOHATBPHON JEATENbHOCTH U OOBEKTHMBHOE OCO3HAHHME POJHM  XUMHYECKHX
KOMIICTCHIIUH B 9TOM;

JI3 ymeHue ucCnonb30BaTh AOCTH)KEHHS COBPEMEHHOM XMMHMUYECKONM HAyKM U XMMHUYECKHUX
TEXHOJIOTUH JUIsl MOBBIIIEHUsI COOCTBEHHOIO MHTEIUIEKTYaJIbHOTO Pa3BUTHs B BBIOPaHHOM
npohecCHOHATLHOM IS TEIILHOCTH;

MemanpeoMemHblIx:

MT1 wucnonp30BaHHE pPa3JIUYHBIX BHUJOB TO3HABATEIBHOW JEATEIBHOCTH W OCHOBHBIX
MHTEJUIEKTYyalIbHBIX Onepanuii (IIOCTaHOBKH 3a/1aud, (OPMYIMPOBAHUS TUIIOTE3, aHAIHM3a U
CUHTE3a, CpaBHEHUS, 0000ILEeHNs, CUCTEMaTH3alluH, BBISBICHUS MPUUMHHO-CIIEACTBEHHbBIX
CBsI3eH, IOMCKa aHAJIOroB, (HOPMYyTUpPOBaHMS BBIBOJOB) JJS PEIICHUS ITOCTaBICHHON
3aJaud, TPUMEHEHHME OCHOBHBIX METOJOB IMO3HaHUS (HAOMIOJIEHUS, HAYYHOTO
HKCIEPUMEHTA) JJISl U3YYEHHUS Pa3IMYHbIX CTOPOH XMMHUYECKUX OOBEKTOB U IPOLECCOB, C
KOTOPBIMU BO3HHKAET HEOOXOAMMOCTh CTAJIKUBATHCA B MPodecCHOHANBHOU cdepe;

MT2 wucnonb30BaHUE PA3JIMYHBIX HCTOYHUKOB ISl TOJIyYEHHs] XUMHYECKOH HH(OpMaLuy,
yMEHHE OIICHUTh €€ JOCTOBEPHOCTb Ul JOCTHIXKEHHS XOpOIIHUX pe3yibTaToB B
npodeccuoHaIbHOM chepe;



npeomMemmoix:

II1 chopMUPOBAHHOCTH TPEACTABICHUH O MECTe XMMHUHU B COBPEMEHHON HAy4YHOW KapTHHE
MUpa; TOHMMaHUE POJIM XHUMUU B (QOPMHUPOBAHUU Kpyrozopa U (yHKIHOHAIBHOU
rPaMOTHOCTH Y€JIOBEKa JJIsl PELICHUS MPAKTUYECKUX 3a/1a4;
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BJIAAAICHUC OCHOBOIIOJararomiuMu XUMHYCCKUMHU IIOHATHAMH, TCOPUIMU,

3aKOHaMHu H

3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHUE XUMHUUYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW;

HAOJIIOICHUEM, OIMCAHUEM,
OOBSACHATH PE3yJIbTATHI

U3MEpPEHUEM,

BJI/ICHHE OCHOBHBIMH METOJaMH HAy4YHOTO TI03HAHHUSA, HCIOJb3YEMbIMU B XUMHUHU:
HKCIIEPUMEHTOM;
MPOBEJCHHBIX OIBITOB M JIelaTh BBIBOJBL;

yMeHHue 00pabaThIBaTh,
TOTOBHOCTh U

CIIOCOOHOCTH MPUMEHSTh METO/IbI TO3HAHUS TIPU PEIICHUU MPAKTUYECKUX 3a/1a4;
I14 chopmupoBaHHOCTH YMEHUS JaBaTh KOJIMYECTBEHHBIE OLEHKU U MPOU3BOAUTH PACUEThI IO

XUMHUYECKHM (HopMyJiaM U ypaBHEHHUSM;

I15 BiiaficHUe TpaBUIIaMU TEXHUKH O€30MaCHOCTH ITPH UCTIOIh30BAHUN XUMHUECKUX BEIICCTB;
I16 chopMUPOBAHHOCTH COOCTBEHHOW MO3MUIIMH IO OTHOIIEHUIO K XMMHUYECKON HH(pOpMAaIH,

MOJTy4aeMOM U3 pa3HbIX HCTOUYHUKOB.

Buapl yHuBepcambHBIX yU€OHBIX AEUCTBUS

OO01mMe KOMIIETEHIINT
(B cootBercTBuu ¢ ®PI'OC CIIO no
CHEIUATBLHOCTH)

JIP1 mposiBnTH 4YyBCTBO T'OPAOCTH M YBAXKEHHUS K
HCTOPUHU U JOCTHKCHUAM OTEUYECTBEHHOU
XMMHYECKON HAyKH; XUMHUUECKH  T'PaMOTHOE
MIOBEJICHHE B NPO(ECCHOHANBHON OeATeNbHOCTH
U B OBITY Mpu OOpalieHuH c XUMUYECKUMHU
BEIIIECTBAMM, MaTEPHATIAMH U ITPOLIECCAMMU.

OK 1. IloHuMare CyIIHOCTb H
COIMAJIBHYI0 3HAYUMOCTh CBOEH
Oynymeit mpodeccuu, TposSBIATH K
HEW yCTOWYMBBIN HHTEPEC

JIP 2 BBITh TOTOBBIM K POJIOJIKEHUIO 00pa30BaHUs U
MOBBIICHUIO KBTH(UKAIIMK B H30paHHOU
npodeCcCHOHATBHOM 1eATENbHOCTH U 00BEKTUBHOMY
OCO3HAHHIO POJIM XMMHYECKUX KOMIIETEHIIUHI B 3TOM.

OK 2. OpranuzoBbIBaTh
COOCTBEHHYIO JeSITeTbHOCTD,
BBIOMpATh THIIOBBIE METOIBI H
CIOCOOBI BBITIOJIHEHUS
npoQeCCHOHATBHBIX 33/1a4, OICHHBATH
uXx 3P HEeKTUBHOCTH U

KaueCTBO
JIP 3 YmeTh ucnonb3oBaTh AocTHkeHUs coBpemennoit | OK 3. Pemare  mpoOGiemsrl,
XUMUYECKON HAYKU U XUMHYECKUX TEXHOJIOTUM 115 OIICHUBAaTh PHUCKU M TPUHUMATH
MOBBILICHHUS] COOCTBEHHOT'O MHTEIIJIEKTYaJIbHOTO pelieHus B HECTaH/IapPTHBIX
pa3BUTHS B BEIOPaHHOMH PO ecCHOHATBEHON CUTYaLMsIX.

JeSITETbHOCTH.

MT 1 YMeTh UCIIOIB30BaTh Pa3IMYHbIC BUbI OK 4. OcywmecTBisaTh IOUCK,

II03HaBaTeIbHOU ACATCIIBHOCTHU 1 OCHOBHBIX
MHTEJUICKTYaJIbHBIX OTepaIiii (T0CTaHOBKY 3a1a4H,
(dbopMyIIMpOBaHUS TUTIOTE3, AHAJIM3A U CUHTE3A,
CpaBHEHWsI, 0000IIEHSI, CHCTEeMAaTH3aIHH, BBISIBICHUS
MMPUIUHHO-CJICACTBCHHBIX CBH3€I‘/JI, IIOMCKa aHaJIO0roB,
dbopMyIUPOBaHUS BBIBOIOB) ISl pEIICHUS
IIOCTaBJIICHHON 3ala4yu, MPUMCHCHUEC OCHOBHBIX
METO/IOB IMO3HAHUH (HAOJI0ICHUSI, HAYYHOTO
AKCIEPUMEHTA) ISl U3yUYEHUs Pa3IMUHbIX CTOPOH
XHUMHYECKHX 00OBEKTOB M MPOIECCOB, C KOTOPBIMHU

aHaM3 W OICHKY HH(OpMaLuy,
HEOOXOAMMOW It TIOCTAaHOBKH M
pelieHus npo¢eCCHOHATBHBIX
3amay, NOpo(EecCHOHATBLHOTO |
JMYHOCTHOTO Pa3BUTHAL.




BO3HUKACT HGOGXOI[I/IMOCTB CTAJIKUBAThLCA B
npodeccuoHanbHOU cdepe.

MT 1 OBnanerb OCHOBHBIMU METOJIaMH HAYYHOTO
MMO3HAHMSI, UCTIOJB3YEMBIMU B XUMUU: HAOIIOICHUEM,
OMHUCaHUEM, U3BMEPEHUEM, FIKCIIEPUMEHTOM.

OK 8. CaMOCTOSITENTEHO ONIPENENSTh
3a1auu TPo(PEeCCHOHATILHOTO 1
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
caMoo0pa3oBaHUEM, OCO3HaHHO
IUTAHUPOBATh TIOBHIIICHUE

KBTI (UKAIIHH.

13 3 YMmeTb 006pabaThiBaTh, OOBACHATH PE3YIIbTATHI
IPOBEJICHHBIX OTIBITOB U JICJIATh BBIBOJIBL.

OK 9. BBITb TOTOBBIM K CMEHE
TEXHOJIOTHI B TPO(eCcCHOHATbHON
IESITEILHOCTH.

13 3 BbITh TOTOBBIM U CITOCOOHBIM TPUMEHSTH
METO/Ibl TO3HAHUS TIPU PEIICHUH MPAKTUUYECKUX
3ajay.

OK 2. Oprann3oBbIiBaTh
COOCTBEHHYIO JIeATEIHHOCTb,
BBIOMPATH THITOBBIE METOJIBI
CIIOCOOBI BBIMTOTHEHUS
po)eCCHOHAIBHBIX 3a]1a4,




1.4 CooTHeceHHe TUYHOCTHBIX Pe3yJIbTATOB BOCIIMTAHUS U Y4eOHOM I CIUIINHbBI

C KPUTCPUAMH OCHKH JOCTHXKCHUSA pPe3y/JabTaToB

KOI[ JIMYHOCTHBIX PE3YJILTATOB
peaiu3aiyy NporpaMmMbl BOCIIUTAHUS

KO,I[ JIMYHOCTHBIX PE3YJILTATOB

Kpurepun onenku (KO)

JIP 1 Oco3zHaroniuii ce0s TpakJaHuHOM U
3aIIUTHUKOM BEJIUKOH CTPaHBI

JI1YyBCTBO rop/IOCTH U YBOXKEHUS K UCTOPUU
M JOCTIHKCHUSIM OTCUCCTBEHHON XUMUYCSCKOM
HAayKHU; XUMHYECKH IPaMOTHOE TTOBEJICHUE B
npodecCHOHABHOM IeATETPHOCTH

KO.13
[IposiBieHNEe MEUPOBO33PEHUECKUX YCTAaHOBOK
Ha TOTOBHOCTH MOJIOABIX JIOAEH K
pabote Ha 6;aro OTedecTna.

JIP 2 TlposBisitonuii akTHBHYIO TPaKIaHCKYIO
MO3ULHIO, IEMOHCTPUPYIOLIUI IPUBEPKEHHOCTh
IMPUHIUIIAM YECTHOCTH, MTOPSITOYHOCTH,
OTKPBITOCTH, 3KOHOMUYECKH aKTUBHBIN U
Y4aCTBYIOIIUI B CTYJIEHYECKOM U
TEPPUTOPUATBHOM CaMOYIIPABIECHUH, B TOM YHCIIE
Ha YCJIOBUSIX JOOPOBOJIBYECTBA, TPOTYKTUBHO
B3aUMOJICUCTBYIOIIUI U YYaCTBYIOLUH B
JIeSITEJIbHOCTH O0IIECTBEHHBIX OpraHU3aIHii

KO.12
CdopMupoBaHHOCTH TPaXKTAHCKON TTO3UITHH
KO.13
[IposiBieHe MUPOBO33PEHUYECKIX YCTAHOBOK
Ha TOTOBHOCTH MOJIOJIBIX JIFOJICH K paboTe Ha
61aro OrteuecTsa.

JIP 3 CoOnroarommuii HOpMBI IIPABOTIOPSIIKA,
CIIEYIOIINIA HeaiaM Tpaxk/IaHCKOro o0IIecTBa,
obecrnieueHus 6€30MacHOCTH, MPaB U CBOOOT
rpaxnaan Poccun. JIOANbHBINA K yCTAHOBKAM U

KO.11
['OTOBHOCTE K OOIIIEHUIO U B3aNMOIEHCTBUIO
C JIFOJIBMU CaMOTO Pa3HOTO CTaTyca U B
MHOTOO0Opa3HBIX 00CTOSATEIHCTBAX.

IPOSIBJICHUSIM NIPEICTAaBUTENCH CYOKYIBTYD, KO.09

OTJIMYAIOIIHN UX OT IPYIII C IeCTPYKTUBHBIM U KoHcTpyKTHBHOE B3aUMOAEHCTBHE B y4eOHOM
JI€BUAHTHBIM IIOBEIECHUEM. JIeMOHCTPUPYIOIIUI KOJUIEKTHBE/Opuraze

HENPUATHE U IPEIYNPEKIAOIUN COLUATBHO-

OIIACHOE MOBEJCHUE OKPYIKAIOIIUX

JIP 8 [TposiBisttonuii ¥ IEMOHCTPUPYIOIIHIA JI2 KO.08

YBAXXCHUEC K MPEACTABUTEIIAM PA3JINIHBIX
OTHOKYJIBTYPHBIX, COONAJIbHBIX, KOH(I)CCCI/IOHaJ'IBHI:IX
W UHBIX I'pYIIII. COHpI/I‘IaCTHHﬁ K COXPaHCHUIO,

["'0TOBHOCTB K MPOJIOIKEHUIO 00pa30BaHUs U
MOBBIIIEHUS KBANU(UKAMU B N30paHHOM
npodeccCHOHaTbHON NeITeIHOCTH U

Co0bimroieHre 3THIECKUX HOPM OOIICHUS TIPH
B3aUMOJICHCTBHUU C 00yUYarOIIUMUCH,
NpenoaBaTesiMi, MacTepaMu 1




MIPEYMHOKEHUIO ¥ TPAHCISILUU KYJIbTYPHBIX
TpaauUui U HEHHOCTEH MHOTOHAIIMOHAIBHOTO
POCCHIICKOT0 rocyaapcTBa

O00BEKTUBHOE OCO3HAHUE POJTU XUMHUYECKUX
KOMIIETEHIINHA B 3TOM

PYKOBOJUTEIISIMH NIPAKTUKH.
KO.11
T'oTOBHOCTH K OOIIEHHIO U B3aUMOCHCTBHIO C
JIOIBMU CaMOTO Pa3HOTO CTaTyca U B
MHOT000pPa3HBIX 00CTOSTETBCTBAX.

JIP 9 CobGnrofaromuii U mporaratupyrommi

IpaBuia 3J0POBOTO M O€30MacHOr0 00pa3a KHU3HH,

CIIOPTA; MPEIYIPEIKIAIOIINN THO0
MIPEOO0IEBAIOIINI 3aBUCUMOCTH OT aJTKOTOJIS,

Ta6a1<a, ICUXO0AKTUBHBIX BCIICCTB, a3apPTHBIX UI'P U

T.7. COXpaHSIOMIHMI ICUXOJIOTHYECKYIO
YCTOMYMBOCTh B CUTYaTHUBHO CJIOKHBIX WJIU
CTPEMHUTENIBHO MEHSIOIIUXCS CUTYALUAX

KO.21
JleMOHCTpalysi HABBIKOB 3I0POBOT0O 0Opa3za
YKU3HU M BBICOKHI YPOBEHB KYJIBTYPhI
3JI0POBBST O0YJAFOIITIXCS.

JIP 10 3a00TsmuiAcst 0 3a1uTe OKPYKAFOIICH
Cpe/ibl, COOCTBEHHOU U 4y»XOi O€30MacHOCTH, B
TOM 4YHclie Tu(poBoi

K020
JleMOHCTpanysi yMEHHI U HaBBIKOB
pa3yMHOT0 IPUPOAOIOJIb30BAHNUA,
HETEPIIMMOT0 OTHOILIEHUS K JEHCTBUAM,
IIPUHOCAILIMM BpPeJ] SKOJIOTUU
KO.22
[TposiBneHue KyabTypbl IOTPEOICHUS
nHpOpMaIUY, YMEHHUI U HABBIKOB
II0JIB30BAHUS KOMITBIOTEPHOU, HABBIKOB
0T0Opa U KPUTUYECKOTO aHAIHN3a
UH(pOpMaLIUU, YMEHHSI ODUCHTUPOBATHCS B
UH(POPMALIMOHHOM ITPOCTPAHCTBE.

JIP 25 OcyuiecTBisTh NOUCK, aHAINU3 U JI3 yMeHHMe  HCHONB30BaThb  JOCTHUKEHUS KO.06
WHTEpTIpeTanio HHHOPMAINK, HEOOXOAUMOM s COBpPEMEHHOM XUMHUYECKON HayKHu u | VYuactue B UCCIEIOBATEIHLCKON U IPOESKTHON
BBITIOJTHEHHS 33249 MPOPECCUOHATLHON XUMHUUYECKUX TEXHOJOTUM JJii TOBBIIICHUA pabore.
JIEATEIbHOCTH. COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BHUTHS B KO.01
BBIOpaHHON MTPOQECCHOHATTLHON ACATEIBHOCTH; JleMoHCTpanust nHTEpeca K Oyaymiei
npodeccuu.
JIP 29 OcymiecTBisiTh yCTHYIO M MIUCbMEHHYIO KO.04




KOMMYHHUKAITUIO Ha TOCYAapPCTBEHHOM SI3BIKE C
Y4eTOM OCOOCHHOCTEH COIMATLHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OTBETCTBEHHOCTb 32 pe3yJbTaT yueOHOI
JeSTeIbHOCTU U TOJTOTOBKH K
pohecCUuOHATbHON AEeSITEIbHOCTH.

JIP 34

Bri6upaTh criocoOsI pereHus 3aaa4d
po(hecCHOHANTLHOM e TEILHOCTH,
NPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM

JI2 TOTOBHOCTH K IPOJOJKEHUIO

00pa3oBaHMs ¥ MOBBIIIEHUS KBATU(DUKAIIUU B

n30paHHO# MpodecCHOHATHHON

JCATCIBHOCTH U 00BEKTUBHOE OCO3HAHUE
POJIN XUMHUYCCKUX KOMIICTCHIIUH B 9TOM,

KO2
OreHka COOCTBEHHOTO MPOIBHXKCHHUS,
JUYHOCTHOTO Pa3BUTHUS

JIP 35
Hcnonb30Bath HHGOPMAITMOHHBIC TEXHOJIOTHH B
po(hecCHOHATLHOM IEATEIILHOCTH

KO.22
[IposiBieHne KyabTypbl OTPEOICHUS
nH(pOpMalLIUY, YMEHUN U HABBIKOB
10JIb30BAHUS KOMIIBIOTEPHOMN, HABBIKOB
0TOOpa M KPUTUYECKOTO aHATN3a
uHpOpMaLIUU, YMEHHUS OPUCHTUPOBATHCS B
MH(GOPMaLlMOHHOM IIPOCTPAHCTBE.

JIP 37 ConeiicTBOBaTh COXpAaHEHHUIO OKPY KatOLIEeH
cpenpl, pecypcocOepekeHnro, 3pGeKTHBHO
JICHCTBOBATDH B UPE3BBIYAMHBIX CUTYALIUSX.

KO20
JleMoHCTpalusi yMEHHI 1 HaBBIKOB
Pa3yMHOI0 MPUPOIONOJIb30BAHUS,
HETEePIIMMOT0 OTHOILIEHUS K JCHCTBUSIM,
IMPUHOCAIINM BpPC S5KOJIOTHHN




2. COJJEP)KAHUE YYEBHOM JUCHUILIVNHBI

TEXHUYECKHW MTPOPHUIb TIPOPECCUOHAJTBLHOI'O OBPA3OBAHMS

BBEJIEHUE
HayuHble MeTOJbI MO3HAHUS BEIIECTB MU XMMHUYECKUX sIBICHUU. Poib sKcriepuMeHTa U TEOpUH B
XUMUH. MoAenupoBaHHE XHMHYECKHX TIPOIECCOB. 3HAUYCHHE XHMHHM IIPU  OCBOCHHUH
cneuuanbHocter CI1O Texanueckoro npoduiis NpodeccuoHaTbHOT0 00pa30BaHMUA.
CamocrosiTesibHasi padora:
[TonroToBUTH MMCEMEHHOE COOOIIEHHUE 110 TeME « XUMHSI CETOTHS»

YACTD 1 OBIIIAA U HEOPTAHUYECKASA XUMUA
PA3JIEJI 1 OBIIHIAA 1 HEOPTAHUYECKASA XUMUA

OCHOBHBIE TIOHSATHS M 3AKOHBI XMMWH. NMEPUOJUYECKHWH 3AKOH H
NEPUOAUYECKASA CUCTEMA XUMHUYECKUX 3JEMEHTOB J1.1. MEHJIEJIEEBA
N CTPOEHUE ATOMA

Dopmupyemvie obpazosamenvuvie pezyiomamol. JI1,2, MT 1,2., 11 1,2,3,4,6.

Dopmupyemvie 1uuHOCMHbIE B0chumamensbHvle pesyromamol. JIP 1,2,3,7,8,9,10,11,25,29,32,35,37

Tema 1.1. BemectBo. AtoM. Monekyna. Xumuueckuil aneMmeHT. Amnorponus. IIpocTtsie n
CJI0KHBIE BeniecTBa. KauecTBEHHBIN U KOJUYECTBEHHBIN COCTaB BEIIECTB. XUMUYECKNE 3HAKU U
dbopmyibl. OTHOCHTETBHBIC aTOMHASI U MOJIEKYJIsIpHAsi Macchl. KonmndyecTBo BelecTna.
CrexnoMeTpusi. 3aKOH COXPAHEHHS MacChl BEIIECTB. 3aKOH ITOCTOSTHCTBA COCTaBa BELIECTB
MOJIEKYJIIPHOU CTPYKTYpPbI. 3aKOH ABOTaJIpO U CJIEACTBUS U3 HETO.

PacuerHbIe 3a1a4i HA HAXO0XACHUE OTHOCUTEIILHON MOJIEKYJIIPHOM MacChl, OIIPENEICHUE MacCOBON
JOJTM XUMUYECKUX 3JIEMEHTOB B CII0KHOM BEIIECTBE.

Hemoncmpayuu

Mojenu aTOMOB XMMHYECKHUX 3JIEMEHTOB.

Mopnenu MOJEeKYJ IPOCTBIX U CIOXKHBIX BelIecTB (1mapocrepkHeBbie u CTioapra— bpurneba).
Konneknus npocTeIX U CI0XHBIX BemecTB. HekoTtopeie BemecTBa koaudecTBoM | mosb. Mogenb
MOJISIPHOTO 00BEMa ra30B.

Annorponust hochopa, KUCIOpoia, 0JI0BA.

Ilpogpunvnvie u npogeccuonanvho 3HauuMvle 3IIEMEHMbL COOEPHCAHUA. AJITOTPOIHbBIE
MoauduKauu yriaepoaa (amMas, rpadur), Kuciopoaa (KUCIOpoAd, 030H), ojioBa (cepoe u Oernoe
0110B0). [ToHATHE 0 XMMUYECKON TEXHOIOTUU, OMOTEXHOJIIOTUH U HAHOTEXHOJIOTHH.
CamocrosiTesibHasi padora:

Cocrasnenue kpoccBopaa mo TeMe «OCHOBHBIE MOHATHSI XUMUU.» (15 cIioB)

Pemienue 3amad no ypaBHEHUSIM XUMHUYECKHX PEAKIUMN.

Tema 1.2

Ilepnonnuecknii 3axon JI.U. MengeneeBa. Otkpeitue .M. MenneneeBsiM Ileproanueckoro
3akoHa. [lepuognueckuii 3akoH B hopmynuposke J1.M11. Menneneena.

[lepronnyeckas TabauIa XUMHUYECKUX 3JIEMEHTOB — rpadudyeckoe 0ToOpaskeHue MeprHOIHIECKOr0o
3akoHa. CTPYKTypa MEPUOINYECKON TAOJIHIIBI: TTEPUOIBI (MaJible U OOJBIINE), TPYIIbI (TJIaBHAS U
moOoYHas).

Cmpoenue amoma u Ilepuoouueckuit 3axon /[.U. Menoeneeea. ATom — cnoxHas yactuna. Aapo
(POTOHBI M HEUTPOHBI) U ANIEKTPOHHAS 00o0souka. M3oTombl. CTpoeHne 3IEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB MaJlbIX MepuoioB. OCOOEHHOCTH CTPOEHMS AJIEKTPOHHBIX O0O0JI0UYEK aTOMOB
DJIEMEHTOB OOJBIIUX MEPUOAOB (MEPEXOAHBIX 31eMeHTOB). [lonsTne 06 opOurtansx. s-, p- u d-
opbuTanu. JNeKTpOHHbIE KOHPUTYpALIMU aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

CoBpemennas QopmynupoBka Ilepuoanyeckoro 3akona. 3HaueHue llepmogmueckoro 3akoHa u
Ilepuoanueckoit cuctembl xuMuueckux syieMeHTOB J[.M.MenpaeneeBa mjisi pa3BUTHUS HAYKU U
MOHUMAaHUS XUMHYECKOH KapTHHBI MUPA.

Hemoncmpayuu

Paznuunsie popmbl Ilepuoaunaeckoi cuctemsl xumuyeckux snemenTo /I.M1.Menneneesa.



Junamuueckuie TaOauIbl 171 MoaenupoBanus [lepuoandeckoil cucTeMbl. DJIESKTPU3AIHIS TS U UX
B3aMMO/ICICTBHUE.

Jlabopamopmbutii onvim

MonenupoBanue nocrpoeHus [leproandeckoit TabIUIbl XUMUYECKUX 3JIEMEHTOB.

Ilpogunvusvie u npogheccuonanvno 3nauumple Inemenmaslt cooeprcanus. Paano-

aKTUBHOCTh. VICMONMB30BaHME PAAMOAKTUBHBIX HM30TONOB B TEXHUYECKUX LIENAX. PEeHTreHoBCKOe
U3JIydeHUE U €ro HCIOJb30BaHME B TEXHUKE M MeAuluHe. MojaenupoBaHue Kak METOM
MPOTHO3UPOBAHUS CUTYallMU HA TPOU3BOCTBE.

CamocrosiTesibHasi padora:

IToaroroBka coobmenus mo Teme: «XXKu3ub u nesrenbHocTh .M. MenneneeBa»

Tema 1.3 CTpoeHue BeniecTBa

Honnas xumuyeckasi cBsizb. KaTuoHbI, MX 00pa3oBaHuME U3 aTOMOB B pe3yjbTaTe Ipoliecca
OKHUCJICHHS. AHUOHBI, MX O0OOpa3oBaHWE W3 aTOMOB B pe3yJlbTaTe IMpOIecCa BOCCTAHOBICHHUS.
HNoHHass CBsA3b Kak CBA3b MEXAY KaTHOHAMHU M AHHOHAMH 33 CYET OJJIEKTPOCTATHUYECKOIO
nputsokeHus. Kimaccudukamnusi HOHOB: 1O COCTaBY, 3HAKY 3apsijia, HATUYHUIO THAPATHOW 00OJIOUKH.
HNonnble kpuctaimmueckue pemeTkd. CBOMCTBAa BEIIECTB ¢ MOHHBIM THIIOM KPHUCTaUIMYECKOU
PELIETKHU.

KoBanenTHasi xumMmuuyeckasi CBfi3b. MexaHuU3M 00pa30BaHUsS KOBAJICHTHOW CBSI3M (OOMEHHBIN M
JIOHOPHO-aKLENTOPHBIN). DNEKTPOOTPULATENbHOCTh. KOBalleHTHBIE MOJIsipHAsi HEMOJISIpHAst CBSI3U.
KpatHoCTh KOBasieHTHOM CBSI3U. MOJIEKYJISIpHBIE U aTOMHBIE KpUCTAJUTMYECKUE pemeTkr. CBoicTBa
BEILECTB C MOJICKYJIIPHBIMU U @TOMHBIMH KPUCTANTMYECKUMHU PELIETKAMH.

Meranimyeckas cBfA3b. MerauiMueckass KpUCTAUIMYECKass pelIeTKa M MeTaIn4yecKas
XUMHYECKasl CBA3b. PU3NYECKUE CBOWCTBA METAJLIIOB.

ArperaTHble COCTOSIHMS BellleCTB M BOJAOPOAHAs CBfA3b. TBepaoe, >KUIKOE M Tra3oo00pasHoe
coCTOsAHMS BenlecTB. [lepexo BemecTa U3 OTHOrO arperaTHOro COCTOSIHUA B ipyroe. BogoponHas
CBSI3b.

Yucreie BemecTsa U cmecH. [loHATHe 0 cMecHu BemecTB. |'OMOreHHbIE M FE€TEPOrE€HHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCcoBast OISl IpUMeceH.
JAucnepcHbie cucremsbl. [lonarue o aucnepcHor cucreme. JlucnepcHas ¢daza u IUCIIEPCHOHHAS
cpena. Kimaccuduxarms nucnepcHpix cucteM. [ToHATHE O KOJUTOUIHBIX CUCTEMAX.

Hemoncmpayuu

Mogenb KpUCTAININYECKON PEIIETKH XJIOpUIa HATPHsL.

OO0Opa3ibl MHHEPAJIOB C HWOHHOM KPHUCTANIMYECKON pENIeTKOW: KalbliuTa, Tanuta. Monaenu
KPUCTANTHYECKUX PEIIETOK «CyXOro Jibaa» (Wiu Hoja), anmasa, rpaputa (Wi

KBapIa).

[TpuGops! Ha KUAKUX KpPUCTAIUIAX.

OO0pa3iibl pa3IMYHBIX TUCIIEPCHBIX CUCTEM: AIMYJIBCUH, CYCIIEH3UH, adpO30JIeH, reeil 301eH.
Koarynsuus. Cunepesuc. S dext Tungans.

Jlabopamopnuvie onvimul

[IpuroroBnenue cycneH3uu kapboHara kanbius B Boje. [lonydeHne aMyIbCUU MOTOPHOTO Macia.
O3HaKOMJIEHUE CO CBOWCTBAMM JIUCIIEPCHBIX CUCTEM.

Ilpogpunvnvie u npogpeccuonanvro 3nauumvie 3nemenmol cooeprycanus. 11onapHOCTD CBSI3U U
noysipHOCTh MoJiekynbl. Konmencanus. Texydects. Bosronka. Kpucrammszamusa. CyOnumanus u
necyOonumanus. AHOMaIUU (PU3MYECKUX CBOMCTB BOBI. JKuIKkHe KpucTauibl. MUHEpalbl U TOPHBIC
MOpOJbI KaK MPHUPOJIHBIE CMECH. DMYJIbCUU U CyCHeH3UU. 307U (B TOM 4YMCIIE a’3pO30JIM) U TEeNH.
Koarynsanus. Cunepesuc.

Camocmoamenvnasa paboma:

[IpuBecTu npuMepsl COSMHEHUH C MOHHOM U KOBAJICHTHOM CBA3BIO (8IIT)

[IpuBecTr MpUMEpHI YUCTHIX BEUIECTB U CMeCcei. (S1T)

Cocrasnenue Tabmuisl «Knaccudukaius TUCIIEPCHBIX CUCTEMY



Pemenue 3anad no teme: «BprunciaeHre Macchl MPOIyKTa peaklUy MO U3BECTHON Macce CXOTHOTO
BEIL[ECTBA. COJICPKAIIETO TPUMECH
PaGoTa ¢ KOHCTIEKTaMH JIEKIIMI MPU MTOATOTOBKE K KOHTPOJIBHOM paboTe

BOJA. PACTBOPBGI. IJIEKTPOJIUTUYECKAS ANCCOIUALIUAL.
KJIACCU®PUKALIMA HEOPTAHUYECKNX COEJUHEHUHN U NX CBOMCTBA.

Dopmupyemvie obpazosamenvuvie pesyromamol: JI11,2, MT 1,2., 11 1,2,3,4,6.
Dopmupyemvie TUUHOCMHbIE ocnumamenvHule pe3yaomamol: JI11,2,3,7,8,9,10,11,25,29,32,35,37

Tema 1.4 Boaga. PacrBopbl. PacTBopeHue. DuekTposuTHyeckasi auccoumanusi. Bojga kak
pactBoputens. PactBopumocTs BemiecTB. HacblllleHHbIE, HEHACBIIECHHBIE, IEPECHIILIEHHBIE
pacTBOpBL. 3aBUCHMOCTh PAaCTBOPUMOCTH Ta30B, KUAKOCTEHM M TBEPABIX BEIIECTB OT Pa3IMYHBIX
¢axTopoB. MaccoBast 107151 pACTBOPEHHOT'O BEIIECTBA.

ONEKTPONUTBI W HEDJIEKTPOUTHI. ONEKTpONIUTHYECKAss  JAMCCOLMALIMS. MexaHu3mbl
IEKTPOJINTUYECKON JUCCOLMALMU A BEUIECTB C Pa3IMYHBIMM THUIIAMU XMUMHYECKOH CBS3H.
['mppaTtupoBaHHble W HErMApPAaTUPOBaHHbIE HOHBL. CTENEHb SJIEKTPOJUTHYECKOW JUCCOLIMALUU.
CunbHple © ciabble  37eKTPONUTH. (OCHOBHBIE TIOJIOKEHHUS TEOPUH  BJICKTPOIUTHUYECKON
aucconuanuu. KucimoTsl, OCHOBaHUS U COJIA KAK AJIEKTPOIUTHI.

Hemoncmpayuu

PacTBOpuMOCTB BEHIECTB B BOJE.

CobupaHue ra30B METOJIOM BBITECHEHHS BO/Ibl. PacTBOpeHHe B BOJIe CEPHOI KUCIOTHI U COJIEH
amMmoHust. O0pa3ibl KPUCTAJUIOTHIPATOB.

H3roroBieHue rurcoBoOi MOBS3KH.

HcnpiTanue pacTBOPOB AJIEKTPOJIUTOB U HEAJIEKTPOIUTOB Ha MPEAMET AUCCOLMAIIMHU. 3aBUCUMOCTb
CTEMEeHH AJIEKTPOIUTUYECKON TUCCOLMALMU YKCYCHOM KUCIOTHI OT pa30aBlieHUs pacTBopa.
JIBMKEHHE OKPALICHHBIX HOHOB B JIEKTPUYECKOM I10J1€. [IpUroToBiieHre )KeCTKON BOJBI U
YCTpaHEHHE €€ )KeCTKOCTH. VIOHUTBI.

O06pa31pl MUHEPAIBHBIX BOJ PA3JINYHOI0 HA3HAYCHHUS.

Ilpogunvuvie u npogheccuonanvrno 3nauumele 3rnemenmsl cooepircanusn. PacTBopeHHE Kak
¢usuko-xummuuecknii mpouecc. TeruoBele 3ddekTsl npu pacTBopeHuH. Kpucramioruaparsl.
Pemenne 3a1a4 Ha MaccoBYIO JIOJIFO PaCTBOPEHHOTO BellecTBa. [[puMeHeHne BOIbl B TEXHUYECKUX
nesnsix. JKecTKocTh BOAbI M CIOcOoOBI €¢ yCcTpaHeHHs.. MUHepaIbHbIE BOIBI.

Camocmoamenvnas paboma:

[IpuBecT npuMepsbl pacTBOPUMBIX, MAJIOPACTBOPUMBIX, HEPACTBOPUMBIX BEILECTB (SIIT)

Tema 1.5 Kinaccnpukanus HeopraHn4ecKnuX coelMHEHNH U UX CBOIiCTBA

Kucaorel U ux coiictBa. KHCIOTBI Kak 3JIEKTPOJIUTHL, MX KIAacCUPUKALUA O Pa3IHMYHBIM
npu3HakaM. XUMHAYECKUE CBOMCTBA KHCIOT B CBETE€ TEOPHUM BJIEKTPOJUTHYECKOM IUCCOLMALIMH.
Oco0CHHOCTH B3aMMOJICHCTBUSI KOHIIEHTPUPOBAHHONW CEPHOM M a30THOW KHCJIOT C METajUlaMH.
OcHOBHBIE CIOCOOBI OTYYECHHUST KUCIOTHI.

OcHoBanus u ux cBoiicTBa. OCHOBaHUS KaK AJIEKTPOJIUTHI, UX KJIAcCU(PUKALUSA MO Pa3IMYHBIM
IIpU3HAaKaM. XMMHUYECKUE CBOMCTBA OCHOBAHUN B CBETE TEOPUH ICKTPOIUTUYECKON JUCCOLUALUY.
Paznoxxenne HepaCTBOPUMBIX B BOJIe OCHOBaHUM. OCHOBHBIE CIIOCOOBI IMTOTYyUYEHUSI OCHOBAHUM.
Coun u ux coricrBa. Conu Kak 37eKTpoauTsl. Conu cpeHUE, KUCIIbIE U OCHOBHBIE. XMMHYECKHE
CBOMCTBA COJICH B CBETE TCOPUHU IJIEKTPOJUTHUECKON Aucconuarii. CrocoObl MOJydeHHs! COJIEH.
I'maponus cosen.

Oxcuabpl um ux cpoiictBa. ConeoOpasyromue ©u HecojeoOpasyromue Ookcuabl. (OCHOBHEBIE,
aMm(pOTepHbIE M KHCIOTHBIE OKCHIBI. 3aBUCHUMOCTh XapakTepa OKCHIA OT CTENEHH OKHCICHHS
00pasymoIiero ero MeTajuia. XuMAYECKHE CBOMCTBA OKCUAOB. [lomydeHrne okcuios.
Hemoncmpayuu



B3anMozeiicTBre a30THOM M KOHIIEHTPUPOBAHHOW CEPHOM KUCIOT ¢ MeTauiamu. ['openue dpochopa
U PacTBOPEHHUE MPOAYKTa TOPEHUS B BOJIE.

[Tomyuenue u cBoiicTBa amporepHoro ruapokcuaa. HeoOpaTumeiil ruiponn3 kapouia KaibIus.
OOpaTuMBIii THIPOIN3 COJIEH Pa3IUYHOTO THUIIA.

Ilpoghunvusie u npogheccuonanvho 3Hauumvle r1emenmeol cooeprcanus. Ilpapuia pazoaBieHus
CepHOM KUCHOTHL. McnoIb30BaHUE CEPHOM KHUCIIOTHI B POMBIIUIEHHOCTH. EfKHe menouun, ux
HCITOJIb30BAaHNE B POMBIIIJICHHOCTH. [anieHas u HerameHas u3BecTb, UX IPUMEHEHUE B
CTpouTenbeTBe. ['uric u anedactp, TUIICOBaHHUE.

ITonsitue o pH pactBopa. KucnoTtHas, menoyHas, HeMTpajibHas cpejia pacCTBOPOB.
Camocmoamenvnas paboma:

[ToaroToBka coobmienue mo teme: «I[I[puMeHeHre KUCIOT U OCHOBAHUH KaK 3JICKTPOJIUTOB B
AKKyMYJIATOpax.»

[IpuBecTr mpuMepHI COJIEH U 1aTh UM Ha3BaHUs (5 IIIT)

Pabora ¢ KoHCTIEKTaMU JIEKIIUW TTPH MTOATOTOBKE K KOHTPOJIBHOU paboTe

XUMHNYECKHUE PEAKIIMU. METAJLJIBI U HEMETAJLJIBI.

Dopmupyemvie obpazosamenvuvie pesyromamol: JI1,2, MT 1,2., 11 1,2,3,4,6.
Dopmupyemvie TUUHOCMHbIE ocnumamenvHule pezyaomamol: JI11,2,3,7,8,9,10,11,25,29,32,35,37

Tema 1.6 Xumnueckue peakiuu

Kinaccnpukanus XumuyecKnx peaknuii. Peakunuu coefuHeHus, pa3aokeHus, 3aMeIeHus,
obmena. Katanutuaeckue peakiuu. O0patumbie 1 HEOOpaTUMbIE peakIuu. | OMOTeHHBIC 1
reTepOreHHBIC PEAKITUU. DK30TEPMUUECKUE U SHIOTEPMHUYECKHE peakuu. TermioBoi 3 ekt
XUMHYECKUX peakiuid. TepMOXUMHUUECKHUE YPAaBHEHUS.

OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE  peakuuu. CreneHb  OkucieHHs. OKUCIHUTENb U
BOCCTaHOBJICHHE. BOCCTaHOBUTEh U OKUCIEHHUE. METO/I JIEKTPOHHOTO OallaHca ISl COCTABJICHUS
YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI.

Cxopoctb xuMHYecKHX peaknmii. IloHATHE O CKOPOCTHM XMMHYECKMX peakiuil. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKHX pEaKUuil OT pa3iuyuHbIX (aKTOpPOB: MPUPOAbI PEarupyroIIUX BELIECTB, UX
KOHILIEHTpAIlMU, TEMIIEPATyPhl, IOBEPXHOCTH COMTPUKOCHOBEHUS U UCIIOIb30BAHUS KAaTaIH3aTOPOB.
OoOpartumMocTh XMMHYECKHX peaknuii. OOpaTuMbie W HEOOpAaTHMbIC PEAKIUU. XUMHUYECKOE
PaBHOBECHE U CIIOCOOBI €r0 CMEILIECHHUS.

Jemoncmpayuu

[Tpumepbl HEOOPATUMBIX PEaKIIHiA, UAYIIUX ¢ 00pa30BaHUEM OCAJIKa, Tra3a WA BOABI. 3aBUCUMOCTh
CKOpPOCTH PEaKIUH OT MPUPObI pEarupyrolIuX BellecTB. B3anmoaeicTere pacTBOPOB CEPHOI
KHUCIIOTHI C paCTBOpPaMH THOCYJb(haTa HATPHUs PA3IMYHON KOHIIEHTPAILMU U TeMIiepatypsl. Mojenb
KHIISIIETO CIIOS.

3aBUCUMOCTh CKOPOCTHM XHWMHUUYECKOW pEaKUuW OT MNPUCYTCTBUSI KaTajiu3aTopa Ha MpUMEpPE
pa3yIokKEHUs MEPOKCUIA BOIOPOIA C MOMOLIBIO TUOKCH/Ia MAapraHila U KaTanasbl.

Mogens anekTpoausepa.

Mopnenb 371eKTpOJIN3HON BaHHBI JUIs OJy4YEHHS AIFOMUHUSA. MO/1eNTb KOJIOHHBI CHHTE3a aMMHUAKa.
Jlabopamopnuie onvimol

Peaknus 3amenieHns Meau Kene30M B pacTBOpe MEAHOTro Kynopoca. Peakunu, naymue ¢
o0Opa3oBaHHEM OCaJiKa, ra3a WA BOJIBL.

3aBUCUMOCTb CKOPOCTH B3aWMOJEHCTBHUS COISTHOM KUCIOTHI C METAJNIAMU OT X MPUPOJIBI.
3aBUCUMOCTbH CKOPOCTH B3aUMOJICHCTBUSI LIMHKA C COJITHOM KUCIIOTOM OT €€ KOHIEHTPAIUH.
3aBUCUMOCTB CKOPOCTH B3aumoieiicTBust okcuaa menu (I1) ¢ cepHOl KUCIIOTO# OT TeMIiepaTyphl.
Ilpoghunvusie u npogpeccuonansvrno 3navumoie 3n1emenmol codeprcanus. Ilonsarue o6
3JIEKTPOJIN3E. DIEKTPOJIN3 PACIIABOB. DJIEKTPOIU3 PACTBOPOB. DIEKTPOIUTHUECKOE MOTYyUEHUE
amoMuHus. [IpakTuyeckoe npuMeHeHHe dJ1eKTponn3a. [ aneBanomiactuka. ['ansBanocTerus.



PaduHupoBanme BETHRIX METAIIOB.

Karanu3. I'omorennble U rereporeHHble KaTanuzatopbl. I[Ilpomortopsl. Karamutuueckue siabl.
NHrubuTOopHI.

[Tpou3BoICTBO aMMHaKa: ChIPbE, annapaTypa, HayqYHbIe TIPUHIIUTIBL.

Camocmoamenvnasa paboma:

CocrapiieHu€e ypaBHEHUN OKUCITUTEIHHO —BOCCTAHOBUTEIBHBIX PEAKLIU METOM AJIEKTPOHHOTO
OajnaHca

CocraiieHre TabIUIIBI TT0 TeMe «3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIUN OT Pa3iIMuHbIX
(bakTopoB.»

Tema 1.7 MeTa/iibl 1 HeMeTAJLJIbI

Metanabl. OcoOEHHOCTH CTPOCHHUSI aTOMOB M KpHCTaioB. Duinyeckne CBOHCTBA METAJIOB.
Knaccudukanmss MerauioB 1O pa3IWyYHBIM TpPU3HAKaM. XHMHYECKHE CBOMCTBA METAJIIOB.
DNEKTPOXUMHUUECKUH s HANIPsSHKEHUH MeTaiuioB. MeTtamorepmust.

O6mme cmocoObsl monydeHuss MeTaioB. [lonstue o wmetawrypruu. Ilupomerammyprus,
TUAPOMETAJUTYPTHUsl U 3JIeKTpoMeTaiuTyprus. CruiaBbl YepHbIE U I[BETHBIE.

Hemeranabl. OcoOeHHOCTH CTpOoeHHS aToMOB. Hemeranmisl — mpocThie BEmecTBa. 3aBUCHUMOCTD
CBOMCTB TaJlOTEHOB OT HX TMOJOXEHHUS B Mepuogudeckoil cucreme. OKUCIUTENbHBIE |
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMETAUIOB B 3aBUCUMOCTH OT HUX I[IOJOXKEHHS B pAay
ANEKTPOOTPHULIATEIILHOCTH.

Hemoncmpayuu

Konnekuust metanos.

B3anMozeiicTBre MeTaJuIoB ¢ HeMeTautaMu (Kene3a, IMHKA W aJTIOMUHHS C CEpOH, alFOMUHUS C
HOI0M, CypbMBI C XJIOPOM, TOPEHHUE HKEJe3a B XJIOPE).

['openne meTamioB. ATIOMUHOTEPMHUS.

Konneknus wemeramioB. ['operue HemeramioB (cepsl, ¢ocdopa, yris). BeitecHeHne meHee
AKTHUBHBIX TAJIOTEHOB M3 PACTBOPOB UX COJIel O0Jiee aKTHBHBIMU T'aJIOTEHAMM.

Mogens NpOMBIIIJIEHHOW YCTAHOBKM JJISI MPOM3BOACTBA CEPHOM KHUCIOTHL. Mojenb meuu s
o0xura u3BecTHsAKA. KoJuleKuMy NpoayKIMi CHIMKAaTHOW MPOMBIIUIEHHOCTH (cTekina, dapdopa,
dasiHCa, IIeMEHTa Pa3IuIHBIX MapOK | JIp.).

Jlabopamopnuie onvimol

3akaJika U OTITYCK CTaJIH.

O3HaKOMJIEHHE CO CTPYKTYpaMu ceporo u Oenoro uyryHa. PacrmosnaBanue py xemnesa.

Pemenne skciepruMeHTAIBHBIX 3a7a4.

Ilpogpunvnvie u npogheccuonanvno snauumple 3n1emenmaul codeprcanusi. Kopposus MeTaIoB:
XUMHUYECKAS U DJIEKTPOXUMHYECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3UH OT YCIOBUM OKpYXKaromen
cpensl. Knmaccudukanus Koppo3uu METAJUIOB MO pa3iINdHbIM npu3HakaMm. CriocoObl 3aIUThI
METAJVIOB OT KOPPO3HH.

[Ipoun3BoacTBO UyryHa U CTajH.

[Tomrydyenue HeMeTaI0B (PPAKIIMOHHOMN MEPETOHKOM KUJIKOTO BO3/IyXa U 3JIEKTPOIM30M PACTBOPOB
WJIU PACILIABOB 3JIEKTPOJIUTOB.

CunukaTtHas NpOMBINUIEHHOCTh. [IpOnM3BOACTBO CEpHOM KUCIIOTHI.

CamocrosiTesibHasA padora:

[ToaroToBka cooOmienuii mo Temam: «CriiaBbl METaILIOBY, «[I[puMeHeHne MeTaIOB U CIJIABOB B
TexHHUKe», «OCOOCHHOCTH CTPOCHUS HEMETAIITIOB. )

CocraButh Tabmuity: «IlogydeHne MeTamioB.»

Pemienue 3aau Ha onpeiesieHUE BbIXOa MPOAYKTA PEAKIIUUA OT TEOPETUUECKH BO3ZMOKHOTO.
PaboTa ¢ KOHCTIEKTaMH JIEKIIMI MPU MTOATOTOBKE K KOHTPOJIBHOM paboTe

PA3JIEJ 2. OPTAHUYECKASA XUMUA



OCHOBHBIE TIIOHATHUA OPFAHUHHECKOFI XM MU TEOPHUA CTPOEHUA
OPTAHUYECKUX COEJIMHEHMHU. YIJVIEBOJAOPOJAbI WU UX IPUPOJIHBIE
NCTOYHHUKMU.

Dopmupyemvie obpazosamenvhvie pezyiomamol.: JI11,2, MT 1,2., 11 1,2,3,4,6.

Dopmupyemvie 1uuHOCMHbIe Bo0chumamenbhvie pesyromamul.: J11,2,3,7,8,9,10,11,25,29,32,35,37
Tema 2.1 OCHOBHBbIe NMOHATHSI OPraHMYeCKOM XUMHHM M TeOPHS CTPOEHUS OPraHUYEeCKHX
coeqnHenuii.llpenmer opramuyeckoil XxumMuH. [IpupoaHbBIE, UCKYCCTBEHHBIE M CHUHTETHYECKHUE
opraHunyeckue Bemectsa. CpaBHEHNE OPraHUYECKUX BEIECTB C HEOPraHUYECKUMH.

BanentHocts. XUMHUYECKOE CTpPOEHHE KaK MOPSAJOK COCIUHEHHS aTOMOB B MOJIEKYJbI IO
BaJICHTHOCTH.

Teopusi crpoenns opranndeckux coequHenuii A.M.bytiepoBa. OCHOBHBIE NI0OJIOKEHUS TEOPUU
XUMHYECKOro cTpoenus. M3omepust u u3zomepbl. Xumudeckue (HopMysibl U MOJETH MOJIEKYJ B
OPraHU4YEeCKON XUMHH.

Knaccupukanus opranudyeckux BemectB. Kiraccudukaius BemecTB Mo CTPOSHUIO YTIIEPOIHOTO
CKeJleTa W HAMMYUIO0 (DYHKIMOHANBHBIX Tpynm. ['omonoru u romomnorus. Hadana HOMEHKIATYphbI
IUPAC.

Kaaccndukanusa peakuuii B opranndeckoi xumuu. Peakunu npucoeannenns (THIpUupoBaHus,
raJIOrTeHUPOBAHMUS, THIPOTAIIOr€HUPOBAHMSL, THApaTaluK). Peakiiuu oTuienyieHus
(mermapupoBaHus, IETHAPOTATOTCHUPOBAHMS, eruaparanun). Peakium 3amemenus. Peakiuun
M30MepHU3aliu.
Hemoncmpayuu

Mopenu MoseKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHUM.

KauecTBeHHOE OOHapyxeHHE yriaepoaa, BOIOpOAa W XJopa B MOJIEKyJIaX OPTaHUYECKUX
COCTUHEHUN.
Jlabopamopmubwtii onvim

H3roroBnenue Moenei MOJEKYJ OPraHUYECKUX BELIECTB.

Ilpoghunvusvie u npogheccuonanvro 3Hauumvle rj1emenmsl cooeprycanus. llonstue o cyocrpare u
pearenre. Peakuiuu oKuCI€HUs U BOCCTAHOBJIEHUSI OpraHUYeCcKUX BelecTB. CpaBHEHUE
KJaccuukanumu coeuHEHNHN U Kilaccu(DUKaAIUK Peakiuii B HEOPraHMIECKOW U OPTaHUIeCKOU
XUMUU.

CamocrosiTesibHasi padora:

[Moxroroska coobuieHus mo teme: «MHOT000Opazue OpraHMUECKUX COSTMHEHUI.

Cocrasnenue Tabmuisl «Knaccuduxaiys opraHn4ecKux BELECTB

Tema 2.2 Yrj1eBOAOPOIbI M UX NPUPOAHBbIE HCTOYHUKH

AJIKaHbL. AJIKaHbBI: TOMOJIOTUYECKHM psi, U30MEpUs MU HOMEHKJIATypa aJIKaHOB. XUMHYECKHE
CBOMCTBa ajlkaHOB (MeTaHa, OJTaHAa): TOpEHHE, 3aMellleHue, pa3JIoKEeHHe, IeruIpUpOBaHUE.
[IpuMeHeHne ankaHOB HA OCHOBE CBOMCTB.

AJIKeHBbI. DTUJIEH, €T0 MOJy4YeHHe (IEerHAPUPOBAHUEM dTaHa, JEMOJIMMEpHU3alueil MOJUITHIICHA).
I'omonornueckuii psn, U30Mepus, HOMEHKJIATypa ajKeHOB. XHMMHYECKHE CBOMCTBA JSTUJICHA!
ropeHue, KaueCTBEHHBbIC peakinuu (0OeciBeYMBaHWE OPOMHOW BOJIBI M pacTBOpa IEepMaHTraHaTa
KaJlus ), TUApaTanus, noauMmepusanus. [I[pumenenue sTuieHa Ha OCHOBE CBOMCTB.

JAuenbl U kayuyyku. [loHsiTHE O IMEHax Kak yIVIEBOJOPOJAX C JBYMs JBOMHBIMHU CBS3SIMU.
ComnpsbkeHHbIe auMeHbl. XUMHUYECKue cBoiicTBa Oyrtanuena-1,3 u um3ompeHa: oOeclBEYMBaHHE
OpOMHOM BOIBI U TTOJIMMEpHU3AIUs B Kayuyku. HaTypanbHbIN 1 CHHTETHYECKHE KayuyKu. Pe3uHa.
AJkuHBbL AneruieH. XWMHUYECKHE CBOWCTBA alleTHUJICHA: TOpEHHEe, 00ecCIBEYMBAHUE OpPOMHOM
BOJbl, IMPUCOEIMHEHUI XJIOpOBOAOpOAa M ruaparauus. lIpumeHeHue aneTusieHa Ha OCHOBE
CBOMCTB. MexKiaccoBas M30MepHsl C AJIKaJJUECHAMMU.

Apenbl. benzon. XuMmuueckue CBOMCTBa Oe€H30jJa: TOpPEHWE, PEAKIUU  3aMEHICHUS
(ranorenupoBanue, HUTpoBaHue). [I[pumMeHeHne 6eH301a Ha OCHOBE CBOMCTB.



IIpupoaHble HCTOYHUKH YIJIeBOAOPOaAOB. [[pupoaHbIil ra3: cocTaB, IPUMEHEHUE B KAUECTBE
TOIIUBA.

Hedts. CoctaB u nepepadborka HedTu. [leperonka nedtu. HedrenpoaykTs.
Jemoncmpayuu

['openue mMeTaHa, STUJICHA, alleTUIICHA.

OTHoleHNE MEeTaHa, dTUIICHA, alleTH/IeHa U OCH30J1a K pacTBOpaM MepMaHTaHaTa Kalus U OpOMHOM
BOJIE.

[TonydyeHue STUIEHA peakuued Neruaparanydy dTaHOJNA, aleTUIeHa — TUIPOIH30M KapOuaa
KaJIbIHS.

Pa3znoxxenue kayuyka Mpu HarpeBaHUH, UCTIHITAHUE TPOIYKTOB Pa3I0KEHUs HAa HEMPEIETbHOCTb.
Konneknus obpasnoB Hehtn u HedrenpoaykToB. Komneknus «KaMeHHBIH yrojib ¥ MPOIYKIIHS
KOKCOXMMHUYECKOTO MPOU3BOJICTBAY.
Jlabopamopnuvie onvimul

O3HakoMIIEHHE ¢ KOJUIEKIIMEH 00pa3ioB He(hTH U IPOAYKTOB ee nepepadboTku. O3HaKOMIIEHHUE C
KOJUICKIIMEH KayuyyKOB U 00pasiamMu U3eIuil U3 PE3UHBI.
Ilpogpunvuvie u npogheccuonanvno snauumple 3nemenmaul codeprycanus. Ilpasuio
B.B.MapxkosuukoBa. Knaccudukarus u HazHaueHHe kKayuykoB. Kinaccudukanus v Ha3HaYCHHE
pe3uH. Bynkanusanus Kaydyka.

[TomydyeHnue aneTuieHa MUPOJIM30M METaHa M KapOUIHBIM criocoOom. Peakuust momumepusanuu
BUHUIXJIOopUAA. [loMMBUHUIXTIOpUA U ero mpuMeHeHue. Tpumepusarys aleTuiacHa B OEH30JI.
[Tonsitue 00 »kcTpakuuu. BoccTraHoBieHHME HHUTPOOCH30Ia B aHWIMH. ['OMOJOTHYECKHH s
apeHoB. Tomnyon. HurpoBanue tommyona. TpoTuir.

OcHOBHBIE HAaITPABJICHUS TPOMBITINICHHON TTepepabOoTKu MpUpoHOTO Ta3a. [lomyTHbIN HeDTIHON
ras, ero rnepepadorka.

[Ipormecchl TPOMBINIICHHOW TiepepaOoTKu HedTH: KpekuHT, pudopMuHr. OKTaHOBOE YHCIIO
OEH3MHOB U LIETAHOBOE YHMCIIO JU3EIHHOTO TOIIHBA.

Kokcoxumuueckoe npon3BOACTBO U €r0 MPOAYKLHS.

CamocrosiTesqibHasi padora:

Cocrasnenue ¢popmy:n ankasoB (10mT)

Cocrasnenue Tabnusl «Knaccuduxaius yrieBogopoI0B»

[ToaroroBka coobmieHus mo teme: «OxpaHa OKpyKaroliei cpeapl mpu HedTenepepaboTKe
Pemenue 3a1a4 Ha BBIBOJI MOJIEKYJISIPHOM (pOpMYJIBI Fra3000pa3HOrO BELIECTBA.

Pabora ¢ KoHCTIEKTaMU JIEKIIUH TIPH MTOATOTOBKE K KOHTPOJILHOU paboTe

KNCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJINMHEHMUSA.
A30TCOJEPKAIIUE OPTAHUYECKHUE COEAJUHEHMUS. IIOJIMMEPDI.

Dopmupyemvie obpazosamenvhuvie pezyiomamol.: JI11,2, MT 1,2., 11 1,2,3,4,6.

Dopmupyemvie 1uuHOCMHbIE BO0chumamenbHuvle pezyromamul.: J11,2,3,7,8,9,10,11,25,29,32,35,37
Tema 2.3 Kucsiopoacoaep:kaniue oprannyeckue coeJuHHeHHs.

Cnuptbl [lomyuenue sTraHoia OpoXXEHHEM TJIIOKO3bI M THApaTalMed sTuieHa. [uapokcuibHas
rpynna kak ¢yHkuuoHanbHas. [loHSATHE O MpedenbHBIX OJHOATOMHBIX CHUpPTax. XUMHYECKHE
CBOMCTBa ATaHOJ]A: B3aUMOJICHCTBUE C HATpUEM, 00pa3oBaHUE MPOCTHIX H CIOXKHBIX I(UPOB,
OKHcIeHue B anpaerui. [Ipumenenne 3TaHona Ha OCHOBE CBOMCTB. AJIKOT'OJIM3M, €ro MOCIIEICTBUS
JUIsl OpraHu3Ma YeloBeKa U MpeAyNpexacHHE.

['rueprH Kak npencTaBUTENIb MHOTOATOMHBIX CIMPTOB. KauecTBeHHAas peakuus Ha MHOIOAaTOMHBIE
cnupThl. [IpuMeHeHue riuiepuHa.

Denos1. Ouznueckre U XUMUYECKHUE CBOMCTBa (heHona. B3anMmHOE BIMSHHE aTOMOB B MOJICKYJIE
¢deHona: B3aMMOACHCTBHE C THIPOKCUIOM HATpHUsl M a30THOW KucioTol. [Ipumenenue ¢eHona Ha
OCHOBE CBOWCTB.

Aabaeruapl.  [lonstune 00 ampmermpax. AJbpAeTHAHAS Tpynna Kak — (QyHKIHMOHAIbHAS.



@opManpaerua U €ro CBOMCTBA: OKUCJIEHUE B COOTBETCTBYIOLIYIO KHUCIOTY, BOCCTAHOBIICHHE B
COOTBETCTBYIOIIMKA cnupT. IlosydyeHne anpAeruaoB OKHCIEHHEM COOTBETCTBYIOLIMX CIIMPTOB.
[Ipumenenue popmanbaeruaa Ha OCHOBE €r0 CBOMCTB.

KapoOonoBble kucjaoTbl. [loHsiTHe 0 KapOOHOBBIX KucioTax. KapOokcmibHas rpynma Kak
dbyHkuoHanbHas. [‘oMonornueckuid psii MPEIeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Honmyuyenne kapOOHOBBIX KHCIOT OKHCICHHUEM ajbJETHJI0B. XUMHUYECKHUE CBONCTBA YKCYCHOM
KHUCJIOTBI: 00IlIMe CBOWCTBA C MUHEPAIBHBIMU KUCIOTaMU M peakius srepudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BbICIINE KUPHBIE KUCIOTHI HA TPUMEPE NAIbMUTUHOBON U
CTE€apUHOBOM.

Caoxnble 3pupsbl 1 xupsbl. [lonyyenue cinoxsbIX 3¢upoB peakimen stepudukanun. CioxHbIe
3¢upsl B mpupoe, ux 3HaueHue. [IpumeHeHne cioKHbIX 3UPOB HA OCHOBE CBOMCTB.

XKups! kak cnoxubie 3¢upsl. Kmaccudukamus xupoB. XMMHUYECKHE CBOMCTBA KUPOB: TUAPOIU3 U
TUJPUPOBAHUE KUIKUX KUPOB. [[puMeHeHre )KUPOB HA OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTieBoasl, WX KIacCU(pHUKAIMI: MOHOCaXapuisl (TIOK03a, (GPyKTO3a), AMCAXAPHJIBI
(caxapo3sa) u moJucaxapuIbl (Kpaxmall U IeUTI0I03a).

I'mioko3a — BelecTBO C JBOWCTBEHHOM (YHKLIMEH — albIeruAOCHUpPT. XUMHUECKUE CBOMCTBA
TJIIOKO3bI: OKUCJICHHE B IIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJIEHHUE B COPOUT, CIUPTOBOE OpOXKEHHE.
[IpumeHeHue rIII0K03bl HA OCHOBE CBOMCTB.

3HayeHWe YIJEBOJIOB B JKMBOM NPUPOJIEC U JKU3HU 4enoBeka. [loHaTtne o peaknusx
NOJIMKOHACHCALUY U THAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAILICHUIN: IIIFOK03a <= MOJIUCaxapu.
Hemoncmpayuu

Oxucnenue cnupTa B ajabAETU.

KauecTBeHHbBIE peaklli HA MHOTOATOMHBIE CITUPTBHI.

PactBopuMocCTh (peHosa B Boge mpu 0OBIYHON TeMIlepaType U HarpeBannu. KauecTBeHHbIe peakuu
Ha (EeHOI.

Peakuust cepeOpsiHOTO 3epKaiia ajibJIeru/I0B U TITIOKO3bI.

OxucneHue ajabAeruI0B U TII0KO3bI B KUCIOTY ¢ moMolnbio ruapokcuaa meau (II). Kauectsennas
peakuus Ha Kpaxmai. Komiekius agpupHbIx maces.

Jlabopamopnuie onvimol

PactBopenue riumepuna B BoJie U B3auMmoeicTue ¢ runpokcuom meau (I1). CoiicTBa yKkCcycHOM
KHCJIOTHI, OOIIME CO CBOMCTBAMH MUHEPAIbHBIX KHCIOT. JlOKa3aTenbCTBO HEMpPEeNbHOTO
XapakTepa JKUJIKOTro KUpa.

BsanmopelicTBue TIOKO3bI U caxapo3bl ¢ ruapokcuaom meau (II). KauectBeHnas peakuus Ha
Kpaxmail.

Ilpopunvuvie u npogheccuonanvno 3nauumole r1emenmul codepricanud. MeTUnoBbIi CIUpT U
€ro MCII0JIb30BAHNE B KAYECTBE XUMHUYECKOTO ChIPbsl. TOKCHYHOCTh METAHOJIA U MTPAaBUJIAa TEXHUKU
0€301aCHOCTH IpU paboTe ¢ HUM. DTUJICHTIIMKOJIb M €r0 IpUMeHeHne. TOKCHYHOCTh
STUJICHIJIMKOJIS U TPaBUiIa TEXHUKHU 0€30M1acHOCTU IIpU paboTe ¢ HUM.

[onyuyenue ¢eHoMa U3 MPOAYKTOB KOKCOXUMHUECKOTO MTPOU3BOJICTBA U U3 OEH30I1a.
[TomukonaeHcaus hopmanbaeruaa ¢ GeHosoM B HeHOT0POPMATBIETHIHYIO CMOTY.
Aneranbaerun. Ilonsrue o ketoHax Ha npuMepe aneroHa. [I[pumeHeHne aleToHa B TEXHUKE U
IIPOMBILIUIEHHOCTH.

MHuoroo0pa3ue KapOOHOBBIX KHCIOT (IABEIIEBOM KHUCIOTHI Kak JABYXOCHOBHOM, aKPHIJIOBOM
KHCJIOTHI KaK HETIPEACIbHOM, OCH30HHOM KUCIOTHI KaK apOMaTHYECKOM ).

[InenkooOpa3yronie Macia. 3aMeHa >KUPOB B TEXHHKE HEMUIIEBBIM ChIpbeM. CHHTETHUYECKHE
MOIOIIME CPENICTBA.

MonoyHokuciaoe OpoxkeHue TIoKo3bl. Kucimomonounsle mnpoaykTel. CHIOCOBaHHE KOPMOB.
Hurtpoanue nenntonossl. [IupokcunuH.

CamocrosiTesibHas padora:

[TonroroBka coobiieHus Mo TeMe: «/JleficTBue MeTaHoa U ATaHoJa Ha )KUBbIE OPTraHU3MbD»
CocraBieHne ypaBHEHUHN peakMi TMAPOIN3a KUPOB.



Tema 2.4 AzoTconep:xkammue oprannyeckue coennnenus. Iloaumepnt

Amunbl. Ilonarue o0 amunHax. Anudaruyeckue aMuHBI, UX KiaccUUKalKsg U HOMEHKIATypa.
AHUNMH Kak opraHudyeckoe ocHoBawue. [lomydeHwe anunuHa U3 HUTpoOeH3oma. [IpumeHeHwme
AQHUJIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCIOTHI. AMHUHOKUCIOTBI Kak aM(pOTepHble AU(PYHKIHOHATbHBIE OPraHUYECKHUE
coeIMHEHUs. XMMUYECKNE CBOMCTBA aMUHOKHCIIOT: B3aWMMOJECHCTBHE C ILEJIOYaMH, KHCIOTaMU U
Ipyr ¢ npyrom (peakuusi nmojvkoHaeHcauuu). Ilentuanas cBs3b v nonunentunbl. [Ipumenenue
AMUHOKHCIIOT Ha OCHOBE CBOWCTB.

Beaxu. [lepBuuHas, Bropu4Has, TpETUYHAS CTPYKTYPHl O€lIKOB. XMMHYECKHE CBOWCTBA OEJIKOB:
ropeHue, JeHaTypalus, TUAPOIn3, [BETHbIE peakiuu. bruonornueckue GpyHKkunn 6EnKOB.
IMoaumepsl. benku u nonucaxapuibl Kak OMOMOTUMEPHI.

Ilnacrmaccewl.  IlomyyeHne mMOAMMEpPOB peakued MOJUMEpPU3AUUM U MOJUKOHJICHCAIIUH.
TepmoriacTuyHbIe U TEPMOPEAKTUBHBIE TUTacTMacchl. [IpeacraBuTenu miacTMace.

Bosokna, ux kiaaccupuxanus. I[lomyuenue BosokoH. OTIeNbHbIE MPEACTABUTEIN XUMHUYECKHUX
BOJIOKOH.

Hemoncmpayuu

B3aumoneiicTBrue aMMuaka ¥ aHUJIMHA C COJISTHOM KUCIIOTOU. Peakius aHmimHa ¢ OpOMHOM BOJIOM.
JlokazaTenbCcTBO HATMYMS (PYHKIIMOHAIBHBIX TPYII B pacCTBOpax aMUHOKUCIOT. PacTBopeHue u
ocaxJieHHe OENKOB.

L[BeTHBIC peakuu OEIKOB.

I'opeHune nTuybero nepa v WEPCTAHON HUTH.

Jlabopamopnuvie onvimul

PacTBOpenue 6e1KoB B BOJIE.

O6HapykeHre OEITKOB B MOJIOKE M MSICHOM OYyJIbOHE.

JHenarypauus pactBopa 0enka KypuHOTO silla CIIUPTOM, PACTBOPAMHU COJIEH TSKENBIX METAJIOB U
MIpU HarpEeBaHUH.

Ilpogpunvusvie u npogheccuonanvro 3nauumple InemMeHmsl CO0ePHcAnua. AMUHOKAIIPOHOBAS
kucnota. KanmpoH Kak mpeacTaBuTeNb MOJTHAMHIHBIX BOJIOKOH. MCIoNIb30BaHNe THAPOIN3a OCITKOB
B MPOMBINUICHHOCTH. [[oMMBUHUIXIIOpH I, TOMUTETPAQTOPITHIICH (TE(DIIOH).
®enonodopmansaeruaabie wiactMaccsl. Lemmynona. [IpoMeinieHHOE TPOU3BOACTBO XUMHUECKUX
BOJIOKOH.

CamocrosiTesibHasA padora:

[TonroroBka cooOIIeHNs TeMe: K AMUHOKHUCIIOTHI U UX POJIb B IPUPOJIEN

Cocrasnenue cxembl: «Kiaccuduxanust BOJIOKOH»

PaboTa ¢ KOHCTIEKTaMH JIEKIIMH MPU MTOATOTOBKE K KOHTPOJIBHOM paboTe



3. TEMATUYECKOE IINTAHUPOBAHHME C YYETOM INPO®WUJISI YYEBHOM
JAUCHHUIIJINHBI

[Ipu peanuzarum comepkanusi o0Ieo0pa3oBaTeIbHON YUCOHOM MUCIUTIIMHBI « XUMUS» B
npeznenax ocBoeHus obpasoparenbHoro nukia OITOIT CITIO MIICC3 na 6a3e 0OCHOBHOTO OOIIEro
00pa3zoBaHusl C TMOJYYEHHEM CPEIHEro OO0IIero o0pa3oBaHUsS MaKCUMalbHas ydeOHas Harpyska

CTYACHTOB COCTABJIACT:

3.3 TemaTuyeckuii nJiag

Ilpogpuns: mexnuueckuii

Ilpogpeccusn 23.01.17 Macmep no pemonmy u 00CaAysHcusanuro agmomoouei.

Max | BCE | H3 Hux camoc
yueon | IO Teop | Ilpa | Kon | m
. yac. . Km | m paoom
Haumenoeanue pazoenoe u mem
Hazpy 3aHA | u pao | a
3Ka m 1ao.
yac.
BBEJ/IEHUE e e 2 - - -
Pazoen 1 Obwan u neopzanuyeckan Xumus. 68 68 36 26 6
Tema 1.1: OcnogHble noHAMUSA U 3AKOHbL Xumuu | 6 6 3 3 -
Tema 1.2 : Ilepuoouueckutl 3aKoH u 8 8 5 3
nepuoouueckas cucmema J[.U. Menoeneesa
Tema 1.3 : Cmpoenue sewyecmaa 10 10 6 2 2
Tema 1.4: Booa. Pacmeopei.
8 8 3 5
Onekmporumuyeckas OUccoyuayusl
Tema 1.5 : {Ozaccuqbufauuﬂ Heop2aHu4eckux 2 2 5 4 5
CcOoeOuUHeHUll U Ux ceoticmsa
Tema 1.6. Xumuueckue peaxyuu 8 8 5 3
Tema 1.7: Memannvl u nememaniol 16 16 8 6 2
Pa3zoen 2. Opzanuyeckan xumusi. 44 44 30 12 2
Tema 2.1: Ocnosnvie nOHAMUA OP2AHUYECKOTL
XUMUU U Meopus CMpoeHus Op2aHuYeCKUx 8 8 6 2 -
coeOuHeHuil.
2 kypc 36 36 24 10 2
Tema 2.2: Yenes000poovl u ux npupooHvle 12 12 9 3
UCTNOYHUKU
Tema 2.3 : Kucnopoodocooepacaujue 12 12 P 4 )
op2aHudecKue coeOUHeHuUsl.
Tema 2.4.A30mcodeporcaujue opeanuyeckue 12 12 7 3 5
coedunenus. [lonumepul.
Hroro 114 114 68 38 8

HTPOMEKYTOYHAA ATTECTAILIUA ¢ ¢hopme ougpgpepenyuposannozo 3auema




Ilpogpuns: mexnuueckuii

Cneyuanvnocmeo: 23.02.07 Texnuueckoe odcayxyncueanue u pemonm oguzameeil, CUCIEM U

azpezamoe agmomooueil

Max | BCET U3 nux camocm
yueon.| O |Teop |lIpax |Kou |paboma
HaumenoBanue pa3zienoB u Tem naepys| uac. |.. m m
Ka 3aus |u aab. |pab
yac. m
BBEJIEHME 1 1 1
Yacme 1 Obwas u Heopzanu4yecKkan Xumus. 47 47 29 |12 6
Pa3znen 1 OcHoBHBIE MOHATHSA U 3aKOHBI XMMHH.
IMepuonuyeckuii 3akon u Ilepnoanyeckas cucrema
15 15 9 4 2
xumMudecknx 3iemMenToB /I.A. MeHaeneeBa u
cTpoeHue atoma. CTpoeHue BelecTBAa.
Tema 1.1 OcHOBHBIEC HOHATHS U 3aKOHBI XUMUH. 5 5 3 2 -
Tema 1.2 Ilepuoauueckuit 3akoH u [lepronnueckas
cucrtema xumudeckux anemeHToB J[.1. Menneneeau | 4 4 2 2 -
CTPOEHHE aToMa.
Tewma 1.3 Ctpoenue BelniecTsna. 6 6 4 - 2
Paznen 2 Boaa. PacTtBopbl. DiieKTpoJIMTHYECKAS
aucconunanms. Knaccupuxkanus HeopranHmdeckux 20 20 14 (4 2
COoeIHHEHUH U UX CBOMCTBA.
Tema 2.1 Bona. PactBopsl. PacTBopenue. 6 6 4 ) 2
DIEKTPOMTHYECKAs TUCCOIMAIIHSI.
Tema 2.2 KJ}aCCI/IQ)I/IKa;I_II/IH HEOPraHUYECKHUX 14 14 10 |2 )
COEIMHEHUI U NX CBOMCTBA.
Paznen 3 Xumnueckne peakuuu. MeTajiibl U 12 12 6 4 )
HeMeTaJLIbI.
Tema 3.1 XuMu4eckue peakimu. 2 2 2
Tema 3.2 MeTtannabl 1 HEMETAJUIBI. 10 10 4 4 2
Yacms 2 Opzanuyueckas Xumus. 30 30 12 | 14 e
Pa3znen 4 OcHOBHBIE IOHATHS OPraHUYECKOI
XHMHUH U TEOPHUsi CTPOEHHUS OPTaHUYeCKHX 10 10 4 4 2
COeJMHEeHU. YTJIeBOAOPOAbI U HX IPUPOIHbIE
HCTOYHHUKH.
Tema 4.1 OcHOBHBIE IOHATHS OPraHUYECKON XUMUHU U 4 4 ) ) i
TEOPHS CTPOSHHUS OPTaHUYECKUX COCTMHECHUH.
Tewma 4.2 YrneBogopoabl U UX NPUPOIHbBIE 6 6 2 2 2
HCTOYHUKH.
Paznen 5 Kuciopojaconepskamue oprannieckue
coeIMHEHUs. A30TcoIepKalue OpraHudecKue 20 20 8 10 2
coenuHenus. Ilosqumepsl.
Tema 5.1 Kucnopozconepxaiire opraHuueckue ] ] 4 4 )
COCIMHEHUS.
Tema 5.2 AzoTcoaepxaliue opraHu4ecKue 12 12 4 6 )
coeauHenus. [lonumepsl.
HUTOI'O 78 78 42 | 26 10

ITPOMEXYTOYHASA ATTECTAIIMSA B popme nuddepennmmpoBaHHOTO 3a9eTa




Ilpogpuns: mexnuueckuii

Cneyuanvnocms: 23.02.05«3xkcnayamayus mpancnopmmuozo 31eKmpooodopyoosanus u
asmomamuku (no eudam mpancnopma, 3a UCK104eHuem 600H020)

20.02.02 «3awguma 6 upe3@oluaiiHbIX CUMYAUUAX)

Max BCEI U3 nux camoc
yuebH. o Teop. Ilpakm | Kowu m
HauMeHoBanue pa3ziesoB U TEM na;g)@ uqc. 3aHAM u 1ao. m6 pa 6om
pa
yac. a
BBEJIEHUE 1 1 1

Yacme 1 Obwas u Heopzanu4yecKkas Xumus. 66 44 26 12 6 22

Pa3znen 1 OcHOBHBIE MOHATHS ¥ 3aKOHBI XUMHH.
IMepuoauueckuii 3axkon u [lepuoguveckas
cucremMa xummuyeckux dinementos /(. A. 21 14 8 4 2 7
MenneseeBa u crpoenne aroma. CtpoeHue
BelllecTBAa.

Tema 1.1 OcHOBHBIEC TOHATHS M 3aKOHBI XHMHH. 6 4 2 2 - 2
Tema 1.2 Ilepunonnueckuii 3akon u [lepuoanueckas

cucTeMa xuMudeckux snemeHToB J[.M. Menpaeneera 6 4 2 2 - 2

U CTPOEHHUE aToMa.

Tema 1.3 CtpoeHue BeniecTna. 9 6 4 - 2 3
Pa3nes 2 Boga. PacTBopbl. Di1eKTpoJIMTHYCCKAS

aucconnamus. Knaccupukanusi HeopraHudecKux 27 18 12 4 2 9

coeTHHEHUH U UX CBOICTBA.
Tema 2.1 Boga. PactBopsl. PacTBopenue. 9 6 4 ) i 3

9H€KTpOJII/ITI/I‘-I€CKa$I JUCCOoalus.

Tema 2.2 Knaccudukanuss HEOpraHHIECKUX
COEMHEHUM U UX CBOWCTBA.

18 12 8 2 2 6

Pazgen 3 Xumuueckue peakuuu. Metaiisl u 18 12 6 4 2 6

HEMETaJLIbL.
Tema 3.1 XumMuueckue peakluu. 3 2 2 - - 1
Tema 3.2 MeTauibl 1 HEMETAJLIBI. 15 10 4 4 2
Yacmo 2 Opeanuyeckan Xxumusi. 45 30 12 14 2 15
Paznen 4 OcHOBHbBIEC MOHATHUSL OPTAHUYECKON XUMUU
U TEOpHUsl CTPOCHUS OPraHUYECKUX COCIUHEHUN. 15 10 4 4 2 5

YTIeBOI0POIbI ¥ MX TPUPOTHBIE UCTOYHUKH.

Tema 4.1 OcHOBHBIE IOHATHSI OPraHUYECKON XUMHUH
U TEOpUs CTPOEHUS] OPraHMUYECKUX COEAMHEHUI.

Tema 4.2 YrieBogopoabl U X NPUPOIHBIE
HNCTOYHHUKH.

Paznen 5 Kucnopoaconepxaniye opraHu4ecKue
coelMHEeHUs. A30TCoIepKallie OPraHnueCcKre 30 20 8 10 2 10
coeauHenus. [lonumepsl.

Tema 5.1 Kucnopoacoaepxaiire OpraHuueckue
COEIMHEHUSI.

2| 8 | 4 | 4 | -] 4

Tema 5.2 AzoTcoaeprkaiue opraHu4ecKue 18 12 4 6 ) 6
coeanHenus. [lonumepsl.

HUTOI'O 112 | 75 39 26 | 10 37




Ilpoghuns: coyuanbrno-3KoHOMUYECKUT
Cneyuanvnocms: 23.02.01 «Opzanuzayusa nepeeo3ok u ynpasjienue Ha mpancnopme)

Max BCEr U3 nux camocm
yueoH. o Teop. Ilpax Kon | paboma
HaumeHnoBanue pa3aejaoB U TEM nazpys uac. 3auam m m
Ka u 1aé. pao
uac.
BBEJIEHUE 1 1 1
Yacme 1 Obowan u Heopzanuveckan Xumus. 66 44 26 12 6 2R

Pazgen 1 OcHOBHEBIC MOHATHUS U 3aKOHBI XMMUH.
[Tepuonnueckuii 3akoH u [lepronnueckas cucrtema
xumuueckux 3nemenToB /.. MenneneeBa u
cTpoeHue aroMa. CTpOEHUE BEIIECTBA.

21 14 8 4 2 7

Tema 1.1 OcHOBHBIE NOHATHS M 3aKOHBI XUMHH. 6 4 2 2 - 2
Tema 1.2 Ilepuoguueckuii 3akoH u [lepuoanueckas
cucTeMa XMMUYECKUX 3eMeHToB J[. 1. 6 4 2 2 - 2
MeHeneeBa U CTpOEHHE aToMa.
Tema 1.3 CtpoeHue BeliecTna. 9 6 4 - 2 3
Paznen 2 Boga. PacTBopbl. DJIEKTpOIUTHYECKAS
nucconuanus. Kimaccudukamusi HeopraHU4eCKuX 27 18 12 4 2 9

COCIMHEHUN U UX CBOICTBA.

Tema 2.1 Boga. PactBopsl. PacTBopenue.
ONeKTpoIuTHYECKAsl JUCCOLMALIUS.

Tewma 2.2 Knaccudukanus HeOpraHmIeCKux
COEMHEHUM U UX CBOKWCTBA.

18 12 8 2 2 6

Paznen 3 Xumnueckue peakuuu. Metaibl U 18 12 6 4 2 6

HEMETAILIEL.

Tema 3.1 XuMHYECKHE PEAKIIHH. 3 2 2 - - 1
Tema 3.2 Mertamisl B HEMETAJLIEL. 15 10 4 4 2

Yacmoe 2 Opzanuyueckan Xumus. 45 30 12 14 4 15

Pa3znen 4 OcHOBHBIE IOHATHUS OPraHUYECKON
XMUMHH U TEOPUS CTPOCHUSI OPTaHUYECKUX
COCIMHEHUU. YTIEBOAOPOIBI U UX IPUPOIHBIE
VCTOYHUKH.

15 10 4 4 2 5

Tema 4.1 OcHOBHBIE IOHATHSI OPraHUYECKON
XUMHH U TEOPUS CTPOCHUS OPTAaHUYECKUX 6 4 2 2 - 2
COCIMHECHU.

Tema 4.2 YrneBogopoabl U UX NPUPOIHbBIE
MCTOYHUKHU.

Paznen 5 Kucnopoaconepxaiine opranuueckue
COeAMHEHHMS. A30TCOIepKaAIUE OPraHNYECKHE 30 20 8 10 2 10
coenuHeHus. IlommumMepsl.

Tema 5.1 Kucnopoacoaepskaiiue opraHu4ecKue
COETUHEHMUS.

121 8 | 4| 4 | -] 4

Tema 5.2 A3zotconepxaliue OpraHu4ecKue 18 12 4 6 ) 6
coenuHeHus. Ilommumepsl.

UTOro 112 | 75 39 26 | 10 37




NEPEYEHB IPAKTUYECKHNX U TABOPATOPHBIX 3AHATHUI

4.1 llepeyeHb NPpaAKTHYECKUX U JI1A00PaATOPHBIX 3aHATHH 1ist mpodeccuu CITO
23.01.17 «MacTtep o peMOHTY U 00C/Iy’KHBAHHIO aBTOMOOHJIeiD»

KomngectBo

Bun HanmeHnoBaHnue pa3ienoB U 3aHIATHI HacoB
Yacts 1 OOmas u HeopraHuyeckasi XuMMsi
Tema 1.1 OcHOBHBbIC IOHATHSA U 3aKOHbI XMMHH 9
«Pemenne pacu€THBIX 3a7a4 HA HAXO0KIEHUE OTHOCUTEIBbHOU 1
I13 Nel MOJIEKYJIIPHOU MacChl, ONPEIETICHUE MACCOBOM IO XMMUYECKUX
3JIEMEHTOB B CJIIOKHOM BEIIECTBEY
13 Ne2 «COCTa]fJ'IeHI/Ie XUMUYECKHX (DOPMYJT BEIIECTB U YPAaBHEHUN XUMHUYECKUX 1
peaKIuiiy.
13 No3 «Pemenue p?iC‘léTHI)IX 3a/1a4 Ha HaXOXKJEHUE, MacChl MPOAYKThI PEAKLIUU 1
110 M3BECTHOM MAcCe UJIM KOJIMYECTBY UCXOIHOTO BEIIECTBA.
Tema 1.2: Ilepuoagnueckuii 3aKoH U nepuoandeckas cucrema /. 1.
MeHnaeneeBa
13 Ned CocraBneHne XapakKTEPUCTUKA XUMUYECKOTO AJIEMEHTA MO €ro MOJI0KEHUI | 2
B [Iepuoanueckoii cucreme JI.M. Menneneesa.
13 Ne5 Crpoenue atoma. OCOOEHHOCTH CTPOEHUS FIEKTPOHHBIX 000JI0YEK aTOMOB | 1
MaJIbIX IEPHOJIOB
13 Ne6 Crpoenne atoma. OCOOEHHOCTH CTPOCHHUS HIIEKTPOHHBIX 0007104eK aToMOB | 1
OOJIBIITUX TIEPUOIOB.
13 Ne7 CocraBiienue rpaduIecKuX, MEKTPOHHBIX CXEM H JICKTPOHHBIX (OPMYIT 2
JU1s1 A71eMEHTOB [leprnoandeckon CuCTEMBI
Tema 1.3 : CTpoeHne BemecTBa 4
113 Ne8 CocraByieHre cxeM 00pa30BaHMsl BEIIECTB C PA3JIMYHBIM THUIIOM CBSI3H. 1
TP Nol «O3HaKOMIIEHHE C JUCTIEPCHBIMH CHCTEMaMM 1
K.p Nel | KonrponbHas pabora Nel mo temam 1.1-1.3 2
Tema 2.1: Boxa. PacTBopbl. DJIeKTPOJMTHYECKAS TUCCOIHAIUSA. 4
I13 Ne9 Pemenue 3aga4 Ha onpeiesieHre MacCOBOM JIOJIM PACTBOPEHHOIO BeniecTna | 1
13 NelO COCTaBJIeIEI/Ie ypanIeHHﬁ AIEKTPOJIUTUYECKON AUCCOLMALIMY KUCIIOT, 1
OCHOBAaHHUU U CoJIeh
I13 Nell | CocraBieHue ypaBHEHHUH peakifii HOHHOro oOMeHa 1
JIP No2 | ITpurotoByieHHuE pacTBOpa 3aJJaHHON KOHIIEHTpallUH 1
Tema 2.2: Knaccupukanusi HeOpraHm4ecKMX COeJUHEHHI U UX 5
CBOliCTBA
JIP Ne3 | JIaboparopHast pabota Ne3 «XuMHUUYECKHE CBOWCTBA KUCIOT» 1
JIP Ne4 | JIaboparopHast pabota Ne4 « XuMHUECKHE CBOMCTBa OCHOBAHUI» 1
JIP Ne5 | JIaGopartopHast paboTa Ne5 « XuMHU4YeCKHe CBOWCTBA COJICH 1
JIP Ne6 | JIabopartopHast pabota Ne6 «l3yueHne ruiponnsa cosuei» 1
KP Neo2 Knaccudukanms HeopraHU4eCKuX COSTMHCHUI U UX CBOMCTBA 1
Tema 3.1 Xumuueckne peakuuu 4
I13 Nel12 | Knaccubukarus XMMUYECKHUX PEAKITUH IO pa3IMYHBIM MPU3HAKAM 1
JIP Ne3 «Peakmuu, uaynme ¢ 00pa3oBaHUEM 0CaJKa, Ta3a WU BOJBDY 1
JIP Ne4 | «3aBHCHMOCTh CKOPOCTH XMMHUECKUX PEAKIMHA OT pa3INYHBIX GakTopoB» | 1
I13 Nel3 | CMenienne XuMU4eCKOTrO paBHOBECHUS 1
7

Tema 3.2: MeTa/s1bI 1 HEMETAJLIIbI




JIP Ne5 «CBONCTBAa METAJJIOB M CILIABOB) 2

JIP Neb «llosydyenue ra3zos» 2

JIP Ne7 «Pelenne >KCepruMEHTAIbHBIX 3a1a9) 1

KP Ne3 KonTponpnas pabora Ne 3 mo gactu 1 «O0mias u HeopraHu4eckast XuMus» | 2

31

Yacts 2. Opranuveckasi XumMms.
Tema 4.1: OcHOBHBIC OHATHSI OPraHNYECKOH XUMHUH M TEOPHUsI
CTPOeHHsI OPraHMYeCKHX COeJUHEeHMIl.

JIPNel2 | M3roToBieHHE MOJENEH MOJIEKYJ OpPraHMYECKHX BEILECTB. 2
Tema 4.2: Yri1eBo0poabl M UX NPUPOAHBIE HCTOYHUKH

TIPNo13 «O3HaKOMIIEHHE C KOJUIEKIIUEH KaydyyKoB U 00pa3liaMu U3eui U3 1
PE3UHBD.

TIPNe]4 «O3HaKOMIIGHHE C KOJUIeKIHeW o0pa3ioB He(DTH U MPOIYKTOB €€ 1
nepepadoTKm.

JIPNel5 «PelreHne pacu€THBIX 3aa9» 2
Tema 5.1 : Kucjiopoaocoaepskamme opraHudecKue coeIMHeHHs.

TP Nol6 «/3yueHne CBOMCTB CHUPTOBY» 2

JIP Nol17 | «M3y4yeHue CBOMCTB YKCYCHOM KHCJIOTBI». 2

JIP Nel8 | «M3yueHune CBOMCTB KMpPOB U YIJIEBOAOBY. 1
Tema 5.2 A3otoconepxkamiue oprannyeckue coequnenus. Iloaumepsl.

JIP Ne19 | «M3ydeHne cBOWCTB OCITKOBY. 1

TIP Ne20 «Pemenue OKCIEPUMEHTAIIbHBIX 33134 Ha UACHTU(DUKAIIIO OPTAaHUYECKUX | 2
COEIMHEHUI

JIP Ne21 | Pacno3HaBaHHE IJIACTMACC U BOJIOKOH. 2

KP Ne 4 | KonTponpHas padota Ne 3 o pazneny 2 «Opranudeckass XUMHUSDH) 2

18

BCECIro

46




4.2 llepeyeHb NPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHH 1Sl cienuaabHocTeid CITO
23.02.07, 23.02.01, 23.02.05, 23.02.05

Koanu
Bun HaumeHoBaHMe pa3iesioB U 3aHATHIA €CTBO
YyacoB

Yacte 1 OO0masi 1 Heopranmyeckas XuMust 18

PA3JIEJI 1 OcHOBHBIE IOHATHUS U 3aKOHBI XUMHH. [leproandeckuil 3aKoH 1 6
nepuoandeckas cucreMa /.M. MenpneneeBa. CTpoeHune BemecTBa

Tema 1.1 OcCHOBHBIE OHITHS U 3aKOHBI XUMHUHU

«Pemienne pacu€THBIX 3a7a4 HA HAXO0XKACHUE OTHOCUTEIBLHON MOJIEKYISIPHOM 1
T13 Nel MacChl, OIpeIeIEHUE MAaCCOBOU O XUMHUUECKUX AJIEMEHTOB B CJI0KHOM
BEILIECTBE)

«Pemmenne pacu€THBIX 3a1a49 HAa HAX0XKICHHUE, MACCHI MPOIYKTHI PEAKITHH 110 1

I13 Ne2 o
M3BCCTHOU MACCC WJIH KOJIMYCCTBY MCXOAHOI'0 BCIICCTBA.

Tewma 1.2: [lepuoanueckuil 3akoH u nepuoaudeckas cuctema JI.M. Menneneena.

CocragpicHue XapaKTCPUCTUKU XUMHUYECKOT'O DJIEMEHTA 110 €I'0 ITOJIOXKCHUIO B 1

I13 Ned N
ITepuoauueckoit cucteme JI.1. MeHeneena.

CocraBncHue rpa(buqecm/lx, QJICKTPOHHBIX CXEM U 3JICKTPOHHBIX (bOpMy.]'I JJIsL 1

13 Ne5 o
sneMeHToB [leproanueckoil cucTemMsl

[\

Tema 1.3 : CtpoeHne BemecTna

[\

K.p Nel KontponbsHas pabora Nel mo remam 1.1-1.3

(@)

PA3JIEJI 2 Boma. PactBopsl. DnekTponuruieckas guccormanms. Knaccudukarms
HEOPraHWYECKUX COCTMHEHUH 1 X CBOMCTBA.

Tema 2.1 Boga. PacTBopel. DIIeKTpOIATHYIECKAS TUCCOITHAIIHS.

ITP Nel ITpuroToBieHre pacTBOPOB C 33JIaHHOW KOHIIEHTpalluen

Tema 2.2 Knaccudukarms HCOPraHMIESCKIX COCTMHCHUN U MX CBOWCTBA.

JIP Nel JlaboparopHas padora Ne3. «XuMHUYeCcKHe CBOMCTBA KHCIIOT, COJICH, OCHOBaHHI»

KP Ne2 Krnaccudukarms HeopraHMYeCKUX COSTMHEHUI U MX CBOWCTBA

(NN

Paznmen 3. Xumudeckue peakiun. MeTaJuibl M HEMETaJUIbI

Tema 3.1 XuMudecknue peakiinu

Tema 3.2 MeTtannbsl 1 HEMETAIIEL

JIP No2 «CBOHCTBa METAJIOB U CILIABOBY

IIP Ne2 «IlonydyeHue ra3oB»

ITP Ne3 «PelieHne SKCIepUMEHTANIBHBIX 3a/1a4»

NSRS R [e)

KP Ne3 KonTposbHas padora Ne 3 o pasaeny 1 «O01as ¥ HEOpraHMYECKas XUMHUS)

Yacts 2. Opranuyeckasi XMMHsI. 18

PA3JIEJI 4. OcHOBHBIE MOHATHSI OPTaHUYECKON XUMHH U TEOPHS CTPOSHUS 6
OpPraHUYECKUX COEAMHEHUN. YTIIIEBOJOPOAbl U MX IPUPOIHbIE HCTOYHUKU

Tema 4.1: OCHOBHBIC IMOHATHS OPTAHUIECKOW XUMHUU U TEOPHUS CTPOCHUS 2
OpPraHMYECKUX COCTMHCHHIA.

JIPNe3 W3roroBnenne mojenell MOJIEKYJ OpPraHUYECKHX BEIIECTB.

Tema 4.2: YrneBogopoIbl U UX MPUPOTHEIE HCTOTHUKH

JIPNe4 «O3HaKOMJICHHE ¢ KOJUICKIMEH Kay4yKOB M 00pa3liaMyl U3JICIHIA U3 PE3UHBDY).

JIPNeS «O3HaKOMJICHHE C KOJUIEKIHMEH 00pa3loB He()TH M IPOAYKTOB €€ MepepadoTKuy.

N [—= =N

KPNod KonTponbhas pabota Ne 3 o pasaeny «YTIeBoIOpOIbl U UX MIPUPOJTHBIC
- HUCTOYHUKMN

PA3JIEJI 5 Kuciopomocomepskaiiyue opraHUIecKue coequHeHus. A3oTconepxkammue | 12
OopraHuveckue coequaeHus. [loaumMepsl.

Tema 5.1 Kucnopoaocoaep:kaliyre OpraHn4eckKue COeIMHEHUs

JIP Ne6 «3yueHue CBOMCTB CTUPTOB»

JIP No7 «/3yueHue CBOMCTB YKCYCHOW KHUCIIOTBDY.

—_ NI —_ N

JIP Ne8 «/3yueHre CBOWCTB HPOB W YIJIEBOJOBY.




Tema 5.2 AzoTconmepskamiyue opranundeckue coequaerus. IlomumMepsl. 8
JIP Ne9 «3yueHne CBOMCTB OCIKOBY. 2
IP Nod «Pemenue OKCTICPUMEHTABHBIX 32712 Ha UICHTU(UKALINIO OPTaHUYECKUX 2
COETMHEHMID
IIP Ne5 Pacno3naBanue miacTtMace ¥ BOJIOKOH. 2
KP Ne 5 KontponbsHas pabora Ne 3 mo pazneny 2 «Opranndeckast XUMHUsD) 2

36




5. HPUMEPHBIE TEMbI PE®EPATOB (AOKJIALOB), UTHAUBUY AJIBHBIX
ITPOEKTOB (ecim npexycMoTpeHbI)
buotexHosiorus u renHas nHxkeHepusi — Texnonoruu XXI Beka.
HanorexHonorusi kKak NPUOPUTETHOE HANpPABJICHHE pPa3BUTHUS HAYKM M TIPOU3BOJACTBA B
Poccuiickoit deneparumu.
CoBpeMeHHBIE METOBI 00€33apaKUBaHUs BOJIBI.
AIOTpONUs METAJIOB.
Kuznb u gestenvHocTh J[.M.Menaeneena.
«Ilepuonnyeckomy 3akoHy OyayIiee He TPO3UT pa3pyLICHUEM. .. »
Cuntes 114-ro snementa — TpuyM@ pocCHiCKUX (PU3UKOB-SCPIIUKOB.
N3oTonsl Bomopoaa.
Hcnonp3oBanue pagnoakTUBHBIX U30TOMOB B TEXHUUYECKHUX LIETISX.
PeHTreHoBCKOE M3IIy4eHHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEULINHE.
[1na3ma — yeTBEpTOE COCTOSTHUE BEILIECTBA.
AMopdHEBIe BelecTBa B IPUPO/JIC, TEXHUKE, OBITY.
OxpaHa OKpyKawliel cpeapl OT XHUMHYECKOro 3arpsi3HeHus.  KonumuecTBeHHbIE
XapaKTEPUCTUKH 3arPA3HEHUS OKPYKAFOLIEH Cpebl.
[Ipumenenne TBepAOro U razoodpasznoro okcuaa yriepona (IV).
3ammuTa 030HOBOTO HKpaHa OT XUMHUYECKOIO 3arps3HEHUS.
I'pyOonucnepcHble CHCTEMBI, WX KIACCU(PUKAIMS M HUCIOIb30BaHUE B MPO(EeCCHOHATBLHON
JIEATEIbHOCTH.
Kocmernueckue renu.
[IprMeHeHre CyCreH3Huil U IMYJIbLCUNA B CTPOUTEIIbCTRBE.
MuHepalsl ¥ TOPHBIE TIOPOJIBI KAK OCHOBA JINTOC(EPHI.
PactBOpBI BOKpYT Hac. Tumnel pacTBOPOB.
Boga kak peareHT u cpena Juisi XMMHYECKOro Mponecca.
Kuznub u gesrenbHocth C.AppeHuyca.
Bxnaa oTe4ecTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH JIEKTPOIUTHYECKON TUCCOUALIUN.
VYcerpaneHue ®KeCTKOCTH BOAbI HA TPOMBIIUICHHBIX PEANPUATUSIX.
CepHas KuCI0Ta — «XJIe0 XUMUYECKOU MPOMBIIIIIECHHOCTHY.
Hcnonb30Banne MUHEPATBHBIX KUCIOT Ha MPEANPHUATUIX PA3TUIHOTO TPOPUIIS.
OKcuabl ¥ COJIA KaK CTPOUTEIIbHBIE MAaTEPHUAIIBI.
Hcropus rumca.
[ToBapeHHas COJIb KAaK XUMUYECKOE ChIPBE.
MHoronukuii KapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIIIIICHHOCTH, B OBITY.
Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
BuprtyansHoe MoJieIMpOBaHNE XUMUUECKUX MTPOIIECCOB.
DIIEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.
DJIIEKTPOIN3 PACILIABOB 3JIEKTPOJIUTOB.
[IpakTrnueckoe MIPUMEHEHHE 3JIEKTPOJIN3A: paduHUpOBaHUE, raJIbBaHOIUIACTHKA,
rajabBaHOCTETHsI.
Hcropus momydeHus: ¥ MPOU3BOICTBA ATFOMUHUSL.
DNEKTPOIUTHUECKOE MOTYUYCHHE U PaPUHIPOBAHUE METH.
Kuzup n gesrenbHOCTh 1. J[3BH.
Posip MeTayioB B MCTOpPUM YENOBEYECKOW LMBUIM3aUuU. VICTOpHS OTEUECTBEHHOW YEpHOM
MeTamuryprui. COBpeMEHHOE METAJUTYPru4ecKoe MPOU3BOJICTBO.
Hcropuss 0TE4EeCTBEHHOM LBETHOM METAIyprud. Ponbp MeTauioB M CIIaBOB B HAy4HO-
TEXHUYECKOM IIpOrpecce.
Koppo3sust MeTasioB 1 criocoObl 3alIUTH OT KOPPO3UH.
WueptHble uiu 6J1aropoJHbIe Ta3bl.
Poxnaromue conm — rajgoreHsl.



Uctopus mBeACKOW CIUYKH.

Hcropust BO3HUKHOBEHUS U Pa3BUTHSI OPraHUYECKOW XUMUH.

Kuznb u gestensHOCTh A.M.ByTiepona.

Buranusm u ero kpax.

Poib 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJIEHUHU U PA3BUTHH MUPOBOM OPraHUYECKON XUMUH.
CoBpeMeHHbIE NIPECTABIECHUS O TEOPUU XMMHUECKOTO CTPOCHHSI.

DKOJIOTMYECKUE aCIIEKThI UCIIOJIB30BAHUS YTIIEBOJOPOAHOTO ChIPBSI.

OKOHOMHYECKHE  aCIEKThl  MEXIYHAPOJHOTO  COTPYJHMYECTBA IO  HCIIOJIB30BAHMIO
YIJIEBOJOPOAHOTO CHIPBSI.

HcTtopust OTKpBITUS U Pa3pabOTKU Ta30BbIX U HEPTAHBIX MeCTOpOKIeHMH B Poccuiickoit
®denepanuu.

XuMUS yIIeBOJOPOJHOTO ChIpbs U MOs Oyayimasi mpodeccusi.

YrneBo1opoJHOE TOIIIMBO, €T0 BUJbI U HA3HAYCHHUE.

CuHTeTHYeCKHE KayuyKd: HCTOPHUS, MHOTOOOpa3ue U NepCIeKTHBHI.

Pe3nHoTexHMUECKOe MPOU3BOJACTBO U €0 POJIb B HAYUYHO-TEXHUUECKOM IPOTpecce.

CBapouHO€ POU3BOACTBO U POJIb XMMHH YIJIEBOJIOPOAOB B HEM.

Hedptsr u ee TpaHCOpTUpPOBKAa Kak OCHOBAa B3aMMOBBITOJJHOTO  MEXIYHApOIHOTO
COTpYAHUYECTBA.



6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JESATEJIBHOCTHU

OBYYAIOIIUXCS

Conep:kanue o0y4eHust

XapaKTepHCTmca OCHOBHBIX BUJ0B 1¢ATCIbBHOCTH

Baxnenmue
XHMHYECKUE MOHATUSA

YMeHue [aBaTb  ONpPEACIICHHE U ONEpPUpPOBaTh  CIEAYIOLIMMY
XUMHYECKIMH TIOHSATHSMH: BEIIECTBO, XUMHUYECKUH JJIEMEHT, aToM,
MOJICKYJIa, OTHOCHUTCJIBHBIC 4aTOMHAasA MW MOJICKYJISIpHAd MacCCbl, HOH,
QIIJIOTPOTIHSI, M30TOIBI, XUMHYECKasi CBS3b, DJICKTPOOTPUIATECIHLHOCTD,
BAaJICHTHOCTb, CTCTICHL OKHCJICHHA, MOJIb, MOJIApHAA Macca, MOJ'ISIpHBIfI
00beM  Ta3000pa3HBIX  BEIIECTB, BEIIECTBA  MOJICKYJISIPHOTO |
HEMOJIEKYJIIPHOI'O CTPOECHUS, PACTBOPEL, DJIEKTPOIUT U HEIIEKTPOJIUT,
DIIEKTPOJIUTUYECKAs JIUCCOIUAIINS, OKUCIHTEIb K BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTaHOBIICHUE, TEIIOBOH 3(PQeKT peakiuu, CKOPOCTh
XUMHYECKOW PEaKIMH, KaTalin3, XHMUYECKOe PaBHOBECHE, YTIIEPOIHBIH]
CKeNeT, pyHKIMOHANbHAS TPYIINA, H30MEepHsi, TOMOJIOTHUS

OcCHOBHBIE 3aKOHBI
XUMHUAH

DopMyIMpPOBAHNE 3aKOHOB COXPAHEHUSI MACChl BEIIECTB U MOCTOSHCTBA|
COCTaBa BELIECCTB.

'Y cTaHOBKa NPUYNHHO-CIIEICTBEHHON CBSI3U MEXK/Y COAEPKaHUEM

ATUX 3aKOHOB M HAIICAHUEM XUMHUYECKUX (POPMYI U ypaBHEHUH.
'YcTaHOBKa 3BOJIIOLMOHHOM CYIIHOCTH MEHAEIEEBCKON M COBPEMEHHOMU
dbopMynupoBoOK nepuoaudeckoro 3akona J[.M.Menzaeneena.

O0bsicHeHHEe (PU3MUYECKOTO CMbICIIa CHMBOJIMKY MEPUOINYECKOM
TaOIUIIBI XUMHYECKUX neMeHToB J[.11.MenzeneeBa (HOMEpOB 3JeMEHTa,
nepuoja, rpymnibl) U yCTAHOBKA MPUYUHHO-CIIECTBEHHON

CBSA3U MEXY CTPOCHMEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOICTB 3JIEMEHTOB U 00Pa30BaHHBIX UMHU BEUIECTB B IIEPHOaX

Y TpyMIax.

XapakTepruCTUKa FIEMEHTOB MaJIbIX U OOJBIINX MEPUOIOB 110 UX
nosioxkeHuto B Ilepuogngeckon cucreme JI.M.Menneneesa

OCHOBHbBIE TeOpHH
XHMHUHU

'YcraHOBKa 3aBUCMMOCTH CBOMCTB XMMHUYECKHX BEHIECTB OT CTPOCHUSA
ATOMOB OOpPa3yMOIIUX HMX XUMHUYECKHUX OJJIIEMEHTOB. XapaKTEepPHCTHUKA
BOXKHCHUIIINX THUIOB XHMHYECKHX CBS3€ M OTHOCHUTEIBHOCTH D3TOM|
TUIIOJIOTHH.

OO0BsicCHEeHWE 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS]
KPUCTAJUTMYECKUX PELIETOK.

DOopMYyJIHMPOBKA OCHOBHBIX TOJIO)KEHHH TEOPUH SIECKTPOJUTHUYECKOH
UCCOLMAlMM M XapaKkTepUCTUKA B CBETE€ JTOM TEOPUU CBOUCTB
OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCTUHEHUM.

DopMyIMPOBKAa OCHOBHBIX MOJIOXEHUH TEOPUH XUMHYECKOTO CTPOCHHS]
OpPraHMYEeCKUX COCAMHEHHN M XapaKTEPUCTHKAa B CBETE 3TOM TEOpHH
CBOWCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHHI

BaskHellINe BellecTBa
U MaTepuaJibl

XapakTepucTHKa COCTaBa, CTPOCHUSA, CBOWCTB, TMOJYy4YEHUS U
npuMeHeHus BaxkHeimux wmeramioB (IA u II A rpynm, amoMuHus,
bKese3a, a B €CTECTBEHHO-HAYYHOM ITpoduie © HEKOTOPBIX d-371eMEHTOB)
Y X COCIUHEHHUI.

XapakTepucTHKa COCTaBa, CTPOEHUSA, CBOWCTB, TMOJYy4YEHUS U
npuMeHeHus BaxHedmmx HemetamuioB (VI A, VIIA, VIA rpynm, a
TaKXKe

a3ota u gocdopa, yriaepoaa U KpeMHHUS, BOJOPOJA) U UX COSIUHEHHA.




XapakTepucTHKa COCTaBa, CTPOCHHUSA, CBOWCTB, TMOJYy4YEHUS U
MPUMEHEHUS ~ BaXXHEWIIMX  KIJIACCOB  YIJIEBOJAOPOJIOB  (AJIKaHOB,
[IUKJIOAJIKaHOB, AJIKEHOB, AJIKKWHOB, apEHOB) U UX HanboJiee 3HAYNMBbIX

B HapOJHOXO35MCTBEHHOM IIJIaHE IIPEACTABUTEIICH.

AHAJIOTUYHAS] XapaKTEPUCTUKA BAXKHEHIIIUX MPEICTABUTENCH

IPYTUX KJIACCOB OPTAHMYECKUX COSIUHEHU: METaHoa U 3TaHoa,
CIIO’KHBIX 3(DUPOB, KUPOB, MBLI, aTbACTUIOB ((HOPMAIIBICTHUIOB 1
AIeTabeTU/Ia), KETOHOB (alleTOHA), KapOOHOBBIX KHUCIOT (YKCYCHOM
KHUCIIOTBI, 1JIsl €CTECTBEHHO-HAYUYHOTO MPOMUIIS MpeICcTaBUTENEH IPYTruX
KJIACCOB KHUCJIOT), MOHOCaXapuI0B (TJIFOKO3bI), TUCAXapHIOB (caxaposbl),
MoJIMcaxapuaoB (Kpaxmaia U IeJUTI0JI036),

QHWJIMHA, aMIHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH, KayYyKOB, IJIACTMACC

XNMHYECKHH A3BIK
M CUMBOJIMKA

Vcnonp3oBaHue B y4ueOHON U MPO(heCCHOHATLHON AEATENbHOCTH
XUMHUYECKMX TEPMUHOB U CHMBOJIMKH.

Ha3BaHne M3y4eHHBIX BELIECTB 10 TPUBHAIBHOW WM MEXKIyHapOIHOMH
HOMEHKJIATYpPE U OTPaXCHHE COCTaBa 3TUX COCOUHEHHH C ITIOMOIIBIO
XUMHUYECKHX (OPMYIL.

OTpakeHHME XUMHYECKHMX TMPOLECCOB C IOMOIIBI0  ypaBHEHUH
XMMHYECKHX pEaKL Ui

XuMUYeCKHE peaKuu

OO0bsICHEHHE CYIIHOCTH XUMHUECKUX MpoleccoB. Knaccudukanus
XUMUYECKUX PEaKLU 10 pa3IMYHbIM IPU3HAKAM: YUCILY U COCTABY
MPOJIYKTOB U PEareHToB, TeriaoBoMy 3 (eKTy, HanpaBieHuo, ¢ase,
HAJIUYMIO KaTajlu3aTopa, U3MEHEHHUIO CTENEHEH OKUCIEHUS 3JIEMEHTOB,
00pa3yromuX BEIecTBa.

'Y cTaHOBKa MPU3HAKOB OOLIETO U PA3TUYHOTO B TUIIOJIOTUU PEaKLUi

1711 HEOPTraHUYECKON M OPraHUYeCKON XUMHUH.

Knaccuduuukaius BemecTB 1 MpoLeccoB ¢ TOUKH 3pEeHUS
OKHCJICHUSA-BOCCTaHOBJIEHUsI. COCTaBIICHUE YPABHEHUI peaKInil

C TIOMOIIBIO METOJIa 3JICKTPOHHOTO OasaHca.

OOBsicHEHHE 3aBUCUMOCTH  CKOPOCTH XHMHUYECKOW pEaKIuu W
MOJIOKEHUSI XHMHYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB

BrImorHeHE XMMHUYECKOTO OKCIICPUMCEHTA B ITOJIHOM COOTBETCTBUU

XuMu4ecKkuit C TpaBHJIaMH 0€30MaCHOCTH.
DKCIIEPUMEHT HaOnronenue, pukcanus 1 onucaHue pe3yabTaToB IPOBEAECHHOTO
PKCIIEPUMEHTA
[IpoBeeHNEe caMOCTOATEIBHOIO MMOMCKA XUMUUECKOW HH(POPMALIUU
C MCIIOJIb30BAaHUEM PA3JINYHbIX HCTOUHUKOB (HAYyYHO-IOMYJISIPHBIX
XumMudeckas M3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA).
nH(popManus Vcnonp30BaHNe KOMITBIOTEPHBIX TEXHOJIOTHI 17151 00paboTKH

U Tepeadd XMMHYECKOW WH(GOpMAalMM W €€ TPENCTABICHUS B
a3IM4YHBIX (popMax

PacueTnlI o
XHMHUYECKUM

bopmynam
U YPABHEHHUSAM

'Y cTaHOBKa 3aBUCUMOCTH MEXKIY KaY€CTBEHHOM 1 KOJIMYECTBEHHOU
CTOPOHAMHU XUMHYECKUX OOBEKTOB U MTPOIIECCOB.
Pemenre pacueTHBIX 3a7a4 110 XUMHUYECKUM (hopMyJiaM U ypaBHEHUSIM

IIpoduiabHoe u

OO0bsICHEHHE XUMHUECKUX SIBJICHUN, TPOUCXOASIINX B IPUPOJIE,

npo¢ecCHOHATBHO OBITY U HA TIPOM3BOCTBE.
3HAYUMOE OnpeneneHre BO3MOKHOCTEN MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUH B
COACPKAHHUEC A3JIMYHBIX YCJIOBUAX.




CobuntoieHne MpaBWJI  3KOJOTUYECKHM T'PaMOTHOTO  MOBEACHUS
OKpYXKaroIlEeH cpere.

OrneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUs OKPYKaroIlen Cpeibl
Ha OPraHu3M YCJIOBCKA U JPYTUC )XUBLIC OPTraHU3MBI.

CoOmroenne mpaBuil  0€30macHOTO  OOpaleHuss ¢ TOPIOYUMH
TOKCUYHBIMHU BCIICCTBAMH, HaGOpaTOpHBIM OGOPYI[OBaHI/IeM.

H

[loaroToBka pacTBOPOB 3aJaHHOM KOHIIGHTpAllMd B OBITY W HA

IMPONU3BOACTBC.

Kputnueckas OLIEHKa JOCTOBEPHOCTH XUMHUYECKOW HHpOpMaINH,

HOCTynaIOHIGﬁ 13 pa3HbIX HCTOYHHUKOB




7. YYEBHO-METOAUYECKOE H MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOU U CIHUIIJIMHBI «XUMMU D>

OcBoeHHEe MporpaMMbl  y4eOHOW  JWCHUIUIMHBI ~ «XHMHsD»  MPEANojaractT HaJIu4dhe B
npodecCHOHATBLHON 00pa30BaTEIbHOM OpraHU3aIiy, PEATH3YIONIEH 00pa30BaTEeIbHYIO MPOrPaMMy
cpenHero obmero obopazoanus B npenenax ocoenuss OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro
o0Opa3oBaHus, KaOWHETa XUMUH C JIA0OpaTopueil U Ja0OpPaHTCKOW KOMHATOW, B KOTOPOM HMMEETCS
BO3MOXHOCTh O0ecreyuTh CBOOOMHBIA A0CTyn B MHTEepHET BO BpeMsi yuyeOHOro 3aHATHA U B
MepHOJT BHEYUYECOHOM IEATETLHOCTH 00YJarOIITXCS.

[Tomenienne KabMHETa TOJKHO YAOBIETBOPATH TpeOoBaHUSAM CaHUTapHO-3MUIEMHUO- JOTHYECKUX
npaswi u HopMatuBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAIIEHO TUIIOBBIM OOOPYIOBAHHEM,
YKa3aHHBIM B HACTOSIIUX TPEOOBAHUAX, B TOM UHUCIIE CIELUATU3UPOBAHHON yueOHON MeOenbio U
CpeacTBaMu OOYy4YEHHS, JOCTATOYHBIMH JUISI BBHITIOJHEHHUS TPeOOBAaHUN K YPOBHIO MOATOTOBKH
oOyyJaronuxcs.

B  kaOuHere HOMKHO OBITH MyJIbTUMEIUNHHOE 000PYIOBAHKE, TOCPEACTBOM KOTOPOTO YYaCTHUKU
00pa30BaTEeNFHOTO MpOLEecCa MOTYT TNPOCMATPUBATh BHU3YAIbHYI0 HH()OPMALUIO MO XUMHH,
CO3/7aBaTh MPE3EHTALIMH, BUAEOMATEpUabl U T.1I.

B COCTaB yqe6HO-MCTOI[I/ILIeCKOFO N MaTCpHUATbHO-TEXHUYCCKOI'0 OCHallCHUSA KaOWHETa XUMUH
BXOIAT:

* MHOTO()YHKIIMOHAIBHBIN KOMILIEKC IPETOAaBaTells;

* HaTypaJbHbIe 00BEKTHI, MOJEIHU, IPUOOPHI U HAOOPHI ISl TOCTAHOBKHU AEMOHCTPALIMOHHOTO U
YUYEHUYECKOTO IKCIIEPUMEHTA;

* T[eYaTHBIC ¥ SKPAHHO-3BYKOBBIC CPEJCTBA OOYUCHUS;

* CpeACTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI;

* PEaKTUBBI;

* TIEPEYHU OCHOBHOM W IOMOJIHUTEILHON YU4eOHOU TUTEepaTyphl;

* BCIIOMOTaTelIbHOE 000PYAOBaHNE U HHCTPYKITUH;

* OubmuoTeuHbId HOH.

B  OuGnumoreunsrii (oHg BXOAAT y4eOHMKHM U ydeOHO-Meroamdeckue KomIuiekTel (YMK),
PEKOMECH/IOBAaHHBIC  WJIM  JIONYIICHHBIC  JIJII  KCIOJB30BaHUA B MPOGECCHOHATBHBIX
00pa3oBaTeNbHBIX OPTaHU3AUAX, PEATU3YIOMMX 00pa30BaTEIbHYIO MPOTPAMMY CPEIHEro 00IIero
obpa3zoBanus B npeaenax ocsoerust OITOIT CITIO na 6a3e ocHOBHOTO 00111ero o0pa3oBaHusl.

bubnunoreynslii pOHA MOXKET OBITH JOMOJHEH XUMHUYECKOW JHIMKIONEANCH, CIpPaBOYHHKAMH,
KHHUTAMU JIJI YTCHUS 110 XUMHH.

B mporecce ocBoeHHUS POrpaMMbl YIeOHOH JUCIHILINHBI « XUMHS» CTYACHTHI JIOJDKHBI HMETh
BO3MOXHOCTH I[OCTyHa K BHGKTpOHHBIM y‘IeGHBIM MaTepHanaM o XUMHUH, HMCHOIIHNUMCA B
CBOOOIHOM J0cTyIe B ceT MHTepHeT (3JIGKTPOHHBIM KHHUTaM, IPaKTHKyMaM, TeCTaM, MaTepraiam
EI'D u np.).



NEPEYEHb PEKOMEH/JIYEMbBIX YUEBHBIX U3JJAHU, THTEPHET-PECYPCOB

na cmyoenmoe

. I'adbpuensn O.C., OctpoymoB W.I'. Xumus: y4eOHMK Ui CTYAEHTOB NPOQeCcCHOHATBHBIX
00pa3zoBaTeNbHBIX OPraHU3alliid, OCBauBaroIMX npodeccuu u cnenuaibHocta CI10. — M.,

2017.

. I'abpuensu O.C., OctpoymoB N.I". Xumus mist mpodeccuii U CrienaibHOCTEN €CTECTBEHHO-
HAYYHOTO MpOopuiIst: y4yeOHUK A CTYJSHTOB MpPO(ecCHOHATBHBIX 00pa30BaTENbHbIX
opraHuzanuii, ocBauBaromux npodeccun u cneruanbHocTH CI1O. — M., 2017.

. I'abpuensn O.C. m gp. Xummsa.  Ilpaktukym:  yueb. mocobue  Iisi  CTYIEHTOB
NpoECCHOHAIBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3allMidi, OCBaWBaIMX mpodeccuun U
cnenuansHoctu CI1IO. —M., 2017.

. I'abpuensu O.C. u ap. Xumus: nmocobue miusg mnoaroroBku k EI'D: yueb. mocobue st
CTYACHTOB TNPO(ECCHOHATBHBIX 00pa30BaTENbHBIX OpPraHU3allUi, OCBAaHBAIOIIUX MPOdEccCHH u
cnenuanpHocTh CIIO. — M., 2017.

. I'abpuensun O.C., JlpicoBa I'.I'. Xumus. TecTsl, 3a1auu U ynpaxHeHus: yded. mocoOue yis
CTYJIEHTOB TPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3alUA, OCBAMBAIONIUX MTPOPECCUU U
cnenuanpHoctu CIIO. — M., 2017.

. Epoxun 10.M., KoBaneBa M.b. Xumusa mns mpodeccuil U CrnenuaTbHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAYyYHOTO npoduneil: y4yeOHHMK Afs  CTYACHTOB  NPO(ECCHOHAIBHBIX
00pa3oBaTeNbHBIX OPraHU3allnid, OCBauBaIOIINX Mpodeccuu u cnenuaibHoctu CI10.— M., 2017.

. CnankoB C. A., OctpoymoB W.I'., I'abpuensan O.C., JlykpssHoBa H.H. Xumus mis npodeccuit u
CIENUATLHOCTEN TEXHUYECKOTo Mpoduiisi. DJIEKTPOHHOE NMPHUIIOKEHHUE (DIEKTPOHHOE Yy4eOHOe
U3JaHKe) JUIA CTY[. YUpEeXKACHUH cpea. mpod. oOpasoBanus. — M., 2014.

/lna npenooasamens

. O6 oOpazoBanuu B Poccuiickoit ®Deneparuu: denep. 3akoH ot 29.12. 2012 Ne 273-03 (B
pen. @enepanbHbix 3akoHOB oT 07.05.2013 Ne 99-@3, or 07.06.2013 Ne 120-®3, or
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, or
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-3, ot 27.05.2014 Ne
135-®3, or 04.06.2014 Ne 148-®3, ¢ u3Mm., BHeceHHbIMH DefepaibHbIM 3aKOHOM  OT
04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ m3m. ot 19.12.2016.)[Ipukaz MunucrepcTa
oOpazoBanuss u Hayku P® or 29.12.2014 Ne 1645 «O BHecenwnm wu3MmeHeHuit B I[lpukas
MunucrepctBa oOpazoBanus u Hayku P®D ot 17.05.2012 Ne 413 “O6 yTBepxkIeHUH
denepanbHOTO TOCYAapCTBEHHOTO 00pPa30BaTEIHHOIO CTaHAApTa CpeaHEro (TOJTHOTro) OOIIero
00pazoBaHMs .

. IIucemo [lemapraMeHTa ToCyJapCTBEHHOM MOJUTHUKH B chepe MOATOTOBKU pabOuMX KaapoB U
IO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHmanuu 1o OpraHU3aIUN
MOJTyYEHUsI CPEHETo 00IIero o0pa3oBaHus B MPEeiax OCBOCHHS 00pa30BaTEIbHBIX MPOrpPaMM
cpenHero mpodeccruoHaTbHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIET0 00pa30BaHUs C YIETOM
TpeboBaHuil (enepanbHBIX TOCYAapCTBEHHBIX OOpPA30BATENIBHBIX CTAHIAPTOB M IOTyYaeMOM
poQ)eCCUU WK CIICIIMATBHOCTH CPEAHETO TPO(PECCHOHATTEHOTO 00pa30BaHUs.

. Ilpuka3 MunucrepcrBa oopazoBanus u Hayku P® ot 31 nexabps 2015 r. N 1578 "O BHeceHuu
W3MEHEHUH B (eaepalbHBIi TOCYJapCTBEHHBI 00pa30BATENbHBIM CTaHAAPT CPETHETO
oOmero o0pa3oBaHHs, YTBEPXKACHHBIM NpukazoM MUHHUCTEpCTBA OOpa3oBaHHS W HAyKU
Poccuiickoit ®eneparuum ot 17 mast 2012 r. N413".

. IlpumepHass ocHOBHas oOpa3oBaTelbHAs IporpaMma CpelHero oomero odpa3oBaHMS,
ono0peHHass penieHueM (enepanbHOro  y4eOHO-METOAMYECKOTO OOBEAMHEHHS IO OOIIeMYy
oOpazoBanuto (mpotokon ot 28 urons 2016 r. Ne 2/16-3).

. I'abpuensu O.C., JIvicoBa I'.I". XumMust: KHUTA JJI IPENOAaBaTeINs: yued.-MeTo1. mocooue. —M.,
2012.
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. I'abpuensu O.C. u np. Xumust a1 npodeccuii U CrenuaaIbHOCTEH TEXHHUECKOTO MPOhUIs

(3IEKTPOHHOE MPUIIOKECHHUE).
CrnankoB u Ap. Xumus Juisi mpodecCuid W CHEUaIbHOCTEH TEXHUYECKOTO TpOoduis
(anexTpoHHOE mpuioxkenue). — M.,2017

HNHuTepHeT-pecypcesl

. www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBBI TOPEI»).
. www.hemi.wallst.ru (OOpa3zoBaTenbHbBIN CAUT TSI IIKOJIBHUKOB « XuMus»). www.alhimikov.net

(ObpazoBaTenbHbBIN CAaNT TSI IKOJIBHUKOR).

www.chem.msu.su (OnekTpoHHas OnOIMOTEKa IO XUMUH).

www.enauki.ru (HHTepHET-U31aHue s yunuTtenei « EcTecTBeHHbIC HAyKn»).

www. I september.ru (MmeToauueckast razera «llepBoe ceHTIOPs»).

www.hvsh.ru (kypHan « Xumus B mkose»). www.hij.ru (kypHan « XUMHS ¥ )KU3HBY ).
www.chemistry-chemists.com (31€KTpOHHBIN KypHaAIT «XUMUKUA U XUMHSD»).



