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Pabouas mporpamma yueOHo¥ muctumiuael OY . 12 «Xumus» paspaborana
Ha ocHoBe TpeOoBaHuili ®PI'OC cpennero obmiero oOpazoBaHUs, NMPEABIBIAEMBIX K
CTPYKTYpE, COJIEP/KaHUIO U pe3yIbTaTaM OCBOCHMs YUEOHON JUCHMILIUHBI « XUMUS», U
B COOTBETCTBUHU ¢ PekoMeHpauusMu MO OpraHU3alUH MOJYYEHHUs CPEJHEro OOLIEero
oOpa3oBaHMsI B Ipelenax OCBOEHUS O0Opa30BaTENbHBIX IPOrpaMM  CPEIHETO
npodeccruoHaIbHOTO0 00pa30oBaHMs Ha 0a3e OCHOBHOI'O OOIEro oOpa3oBaHUs C YU4ETOM
TpeOoBaHUIl (enepaibHbIX TOCYJIApPCTBEHHBIX O00pa30BaTENIbHBIX CTaHIApPTOB U
nojiyuaeMoil mpodecCui WM  CIEeUUATbHOCTH CPEIHEro MpodeccroHalIbHOTO
oOpazoBanust (muceMo [lemaprameHTa TOCYAapCTBEHHOW TMONUTUKH B  cdepe
noAroToBku pabounx kaapoB u 1O Muno6puayku Poccum ot 17 mapta 2015 1. Ne
06-259) u mpumepHOi TporpaMMbl y4eOHON NUCHUIUIMHBI «XUMUSD» sl ipodeccuit
cpenHero  mpodeccCHOHaIbHOrO  00pa3oBaHUS M CIELUUATBHOCTEH  CpeaHero
npodeccuonanbHoro oopazopanust OI'Y «DHUPO» ot 2015 r. mo npodeccusim CIIO:

23.01.09 MaivHHCT JIOKOMOTHBA.
23.01.10 Crnecapb 1o 00CITy>KMBaHUIO U PEMOHTY TOJIBUKHOTO COCTaBa

Opranuzanusi-pazpaboTyuK:
BITIOY OO «OpnoBckuii TEXHUKYM yTel coobienus uM. B.A. Jlanoukuna

Pazpabotuuk (n):
Tepunobix H.W., Meroauct BIIOY OO «OpiioBckuil TEXHUKYM IyTE€H COOOLICHUS UM.

B.A. Jlamoukunaay

Ilecounas B.C., npenomaBarens xumun bIIOY OO «OpiioBCKHl TEXHUKYM IIyTEU
cooOmenusa uMm. B.A. Jlanoukuna»

PaccmoTpeHo, 0100peHO W PEKOMEHJO0BAHO K MPHUMEHEHHIO Ha 3aceIaHuu

MIPEIMETHO-ITUKIIOBOM KOMHUCCHH €CTECTBEHHO-HAYYHOTO ITUKJIA.
ITpoTokon Ne 10 ot «22» urons 2021 r.
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XapakTepuCcTHKa OCHOBHBIX BHIOB YU€OHOH JEATEIbHOCTH CTYJEHTOB
Y4yeOHO-MEeTOIMYECKOE U MaTepHUaIbHO-TEXHUYECKOE 00ecIieueHue
MIPOTpaMMbl Y4EOHOU AUCITUTIITUHBI « XUMUSD)

Jluteparypa



[TOACHUTEJIbHAA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTebHON  y4€OHOW — MUCHUIUIMHBI  «XHAMHS
npenHa3HayeHa J[Uis M3YyYeHUs XUMUU B TPO(EecCHOHANBHBIX 00pa30BaTEIbHBIX
opranuzanusx CIIO, peanusyroomux o0pa3oBaTeIbHYIO MPOrpaMMy CPEIHEro OOIero
oOpa3oBaHMs B Mpejesiax OCBOCHHUS OCHOBHOW MpodeccroHalIbHON 00pa3oBaTeIbHON
nporpammbel  CIIO (OOITl CIIO) na 0Ga3e OCHOBHOTO OOIIEro OOpa3oBaHHs NpU
MOJITOTOBKE KBATU(DHUIIMPOBAHHBIX pa0OUNX, CIYKAIUX.

[Iporpamma paspaborana Ha ocHOBe TpeboBanuii dI'OC cpemnero obriero
oOpa3oBaHMsl, MPEABIBIAEMBIX K CTPYKTYype, COACPKAHUIO U Pe3ylbTaTaM OCBOCHUS
y4eOHOM TUCIUIUINHBI « XUMHUSA», B COOTBETCTBUU ¢ PekoMeHaanusaMu o opraHu3ainuu
MOJIyYeHHUsl CpelHero oodiero oOpa3oBaHHUs B Mpeneiax OCBOCHUS 00pa30BaTEIbHBIX
MporpamMM CpeaHero npodeccuoHaIbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHMsi ¢  ydyeToM  TpeOoBaHMN  (enepalibHbIX  T'OCYJapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAHJAPTOB U MOJIy4yaeMoW mpodeccuu WIM CHeUaTbHOCTU
cpeaHero npogeccuoHaIbHOro 00pazoBanus (MMcbMo JlenmapTaMeHTa rocy1apcTBEHHON
NOJIMTUKU B cepe moaAroroBku padbounx kajapos u IO MunoOpnayku Poccum ot
17.03.2015 Ne 06-259) u mpumepHOd mporpamMbl 0011e00pa3oBaTeIbHON y4eOHOM
aucuuIuInHbL «Xumust» 11 npodeccuit CI1O u cnenmansHocteln CIIO OI'Y «DUPO»
ot 2015 r. ¢ yuyeroMm npUMEpHON OCHOBHOW 00pa30BATENBLHON MPOrpaMMbl CPEIHETO
oO1iero oopa3oBaHusi, 0JI00PEHHON perieHueM ¢eaepaibHOTO Y4eOHO-METOAUYECKOTO
o0beIMHEeHUs 110 001eMy 00pa3zoBanuio (TpoTokoJI OT 28 uroHs 2016 1. Ne 2/16-3).

Conepxxanue mporpaMMmbl «XHUMHS» HANpaBICHO Ha JIOCTHIXKEHHUE CIIETYIOIIUX
neJse:

» (GopMHpOBaHHE y 00YJAIOIIMXCSl YMEHHUS OIICHUBATHh 3HAYUMOCTD XHMHYECKOTO
3HAHUA ISl KQXKI0TO YEIIOBEKa;

» (dopMupoBaHHE y OOYYaIOIIUXCS IEJIOCTHOTO MPEICTABICHHUS O MHUPE W POJIH
XUMHUHU B CO3JJaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHUHBI MUPA; YMEHHUS
OOBACHITH OOBEKTHI U MPOIECCHl OKPY>KAIOIIECH JEHCTBUTEILHOCTH: MIPUPOTHOM,
COLIMAJIBHOM, KYJbTYPHOW, TEXHUYECKOW CpEIbl, — MHCIOJb3Yysd UISI 3TOrO
XUMUYECKUE 3HAHUS;

» pa3BUTHE Yy OOydYarOIIMXCS YMEHHUW pa3audarh (PakThl M OICHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHEB
C OIpEJEICHHOW CHUCTEMON IIeHHOCTeH, (opmMyaupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

» TnpuobpeTeHrne 00yJaroIIMMUCS OIbITa Pa3HOOOPA3HOU JEATeILHOCTH, MIO3HAHUS
¥ CaMOIIO3HAHMS; KJIFOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCAILHOE 3HAUYCHUE JIJISI
pPa3sTUYHBIX BHUJOB JIEATEILHOCTH (HABBIKOB pEIICHUS TPOOIeM, MPUHATHS
pelIeHui, ToucKa, aHaiau3a W o0paboTku WHOOPMAIMU, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB W3MEPEHHM, COTPYIHHMYECTBA, O€30mMacHOro oOpaIrieHus: ¢
BEILIECTBAMHU B TOBCEHEBHOM JKU3HU).

B mnporpammy BKIIOYEHO conaepKaHUE, HANpaBiIeHHOEC Ha (OPMHPOBAHUE Y
CTYJICHTOB KOMITETCHIINIA, HeoOX0oauMbIxX jisi kadecTBeHHOTO ocBoeHust OOII CIIO na



0a3e OCHOBHOTO OOIIETr0 0Opa30BaHUA C MOJYYCHHUEM CPEIHEro 00Iero oopa3oBaHus;
IPOrpaMMbl MOATOTOBKU KBATU(PUIMPOBaHHBIX padounx, ciyxammux (ITIKPC).

[TporpamMma y4eOHOM TUCITUTUTHHBI « XUMHS SBIISIETCS OCHOBOH IS pa3paboTKu
pabounx mporpamm, B KOTOPBIX MpodeccroHalbHbIE 00pa3oBaTeNIbHBIC OpraHU3aInHy,
peam3yrone 00pa3oBaTENbHYI0 TPOrpaMMy CpeTHEro oO0Iero oOpa3oBaHHS B
npenenax ocBoenus OOII CIIO Ha 6aze OCHOBHOTO OOIIEro 0O0pa30BaHUs, YTOUHSIOT
coziepkaHue yd4eOHOTO MaTepuala, oCIe0BaTeIbHOCTD €ro N3YyUEHHs, pacpeieIcCHUue
y4eOHBIX YacoB, TEMaTHUKy pedepaToB, BUABI CAMOCTOSTEIBHBIX DPAOOT, YUUTHIBAS
CHeU(UKY MPOrpaMM TIOJTOTOBKH KBaIHM(PHUIIMPOBAHHBIX Pab0YMX, CIy)KaIHX
ocBanBaeMoi Mpodeccui.

[Iporpamma  MOXKET  HCIOJB30BATHCS  JIPYTUMH  NMPOQECCHOHATBHBIMU
00pa3oBaTeNbHBIMU OPTAaHU3AMMAMH, PEATH3YIOMHUME O00pa30BaTEIbHYIO MPOTrpaMMy
cpeaHero obimiero oopasoBanus B npenaenax ocBoeHus OOII CIIO na 6a3e 0CHOBHOTO
obmero oopazosanus (ITTIKPC).

OBIIIAS XAPAKTEPUCTHUKA YUYEBHON JJUCLIMITJIMHBI « XUMUSI»

XuMHUsi — 3TO HayKa O BEIECTBaX, MX COCTaBE U CTPOCHHM, CBOMCTBaxX U
NPEBpPALICHUX, 3HAUYEHUUM XUMHUYECKMX BEIIECTB, MaTepUaloB M IPOLECCOB B
MPAKTUUECKOHN JEeITeTbHOCTH YEeTIOBEKA.

Conepxanue  o0mieoOpa3oBaTebHOM  y4eOHOM — JUCHUIUIMHBL — «XHUMUS»
HaMpaBJICHO Ha YCBOEHHWE OOYYArOIIMMKCS OCHOBHBIX TOHSATHUM, 3aKOHOB U TEOPHUH
XUMHH, OBJQJICHHEe YMEHHUSIMHU HAOMI0OJaTh XMMHYECKHWE SBICHUS, TPOBOJUTH
XUMHUYECKUN IKCIIEPUMEHT, MPOU3BOAUTH PacdeThl HA OCHOBE XHMMHUYECKUX (HOopMyI
BEILIECTB M YPABHEHU XUMHUYECKUX PEAKIIUM.

B mpouecce m3yueHus XuMuu y oOy4aronIMxcsi pa3BUBAIOTCS MO3HABATEJbHBIC
UHTEPEChl W HUHTEIUIEKTYyaJbHble CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHLHOM
NpUOOpEeTEeHUs] 3HAHUI 10 XMMHUU B COOTBETCTBHM C BO3HUKAIOLIMMH >KU3HEHHBIMU
npoOyiieMaMy, BOCHIMTHIBAETCS O€peXKHOE OTHOIIEHUS K MPUpPOAE, MOHUMAHHE
3I0pOBOr0 00pa3za >KHW3HH, HEOOXOIMMOCTHU MPEAYNPEKIACHUS SBICHUNM, HAHOCSIIUX
Bpel 370pOBbI0 U OKpykaromed cpene. OHM OCBaMBalOT MPUEMBbl TPaAaMOTHOTO,
0€30MacHOr0 UCMOJB30BaHUSI XMMHYECKHX BEIIECTB M MaTEpHUaJOB, MPUMEHSEMBIX B
OBITY, CEIbCKOM XO3SIIICTBE M Ha TIPOU3BOICTBE.

[Ipu  CcTpyKkTypupOBaHMM  COJEpKaHUS  OO0IIe00pa3oBaTENbHON  y4eOHOM
JUCIMILTAHBI I TIPOo(eCCHOHATBHBIX 00pa30BaTENbHBIX OPTaHU3aAINi, PeaTU3yIONIINX
00pa3oBaTeIbHYIO MPOrPAaMMy CPEIHETro 00IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OOIl CIIO na 0a3e OCHOBHOro 00IIero 00pa3OBaHMs, YYUTHIBAJIACh OOBEKTHUBHAS
pEATbHOCTh — HEOOJBIION 00BbEeM YacoB, OTIYIICHHBIX HAa HW3YYCHHE XHUMHH U
CTpEMJICHHE MAaKCHUMaJbHO COOTBETCTBOBAaTh HJESM DPAa3BUBAIOLIECTO OOYYECHHMS.
[ToaTomMy TeopeTMdyeckue BOMPOCHl MAKCHUMAaJbHO CMEIIEHBbl K Hayaly H3YYCHHUs
JUCLMILTAHBI, C TEM YTOOBI OCIEAYIOUINI (paKTHUECKUI MaTepual paccMaTpUBalCs Ha
OCHOBE U3YUYEHHBIX TEOPHI.

Peanmaum[ ACAYKTHUBHOIO Ioaxoaa K HM3YUYCHHIO XHUMHUHU CHOCO6CTByeT



Pa3BUTHUIO TAKUX JIOTUYECKUX OTepalluii MBIIIJICHHs, KaK aHAJIU3 U CUHTE3, 0000111eHne
Y KOHKpETHU3allMsl, CPABHEHHE U aHAJIOTHs, CUCTEMAaTU3aIlus U KiaccupuKalus u Jp.

N3yuyenue xumuu B NOpodecCHOHATBHBIX O00pa30BaTENIbHBIX OpraHU3alUsiX,
peanu3yronmx o0pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero ooOmero oOpa3oBaHUsS B
npenenax ocBoeHus: OOII CITO na 6a3e ocHOBHOTro 0011ero 00pa30BaHUsI, UMEET CBOU
OCOOEHHOCTH B 3aBHUCUMOCTH OT Mpoduis mpodeccHoHanbHOro 0o0pa3oBaHUsA. ITO
BBIpA)KAETCA B COACPKAHWU OOYUEHHUS, KOJMYECTBE YaCOB, BBIJICISEMBIX HA U3YUYCHHE
OTJENBbHBIX TEM TMPOTpaMMbl, TIyOMHE HMX OCBOEHHUS OOyYaromuMHCs, Oo0BeME WU
XapakTepe MPaKTUYECKUX 3aHATUN, BUAAX BHEAYJUTOPHOW CaMOCTOSITENIbHON pabOThI
CTYJEHTOB.

Crenu¢uka H3ydyeHUsT XUMUU TPH OBJIAJACHUH TPOPECCUSIMU TEXHHUUECKOTO
npodums oTpakeHa B Kaxaou Tteme pazzaena «ConaepikaHue y4eOHOW NUCHUIUIMHBD) B
pyopuke «IIpodunsHbie U TpoPecCUOHATEHO 3HAYUMBIE JIEMEHTHI COJIEPHKAHUS. DTOT
KOMIIOHEHT  peaju3yeTcss TMpu  HHJIUMBUIYaJbHOW  CaMOCTOSTENbHOM  pabote
obOyyarommxcs (HanmucaHuu pedepaToB, MOATOTOBKE COOOIICHUH, 3allIUTE TPOEKTOB), B
npouecce y4eOHOM JesATENbHOCTH IMOJ PYKOBOACTBOM IIpenoaaBaTelisi (BBITOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa — JIaDOpaTOPHBIX OIBITOB M MPAKTUYECKUX padoT,
PEIICHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1a4  T.11.).

B OpoLEecCe H3YYEHHs] XUMHUM Ba)XXHO (POPMHUPOBATH HHPOPMALMOHHYIO
KOMIIETEHTHOCTh oOyuwatomuxcs. [loaToMy mnpu opraHuzanuu caMOCTOSITENbHOM
paboThl HEOOXOAUMO  AaKIEHTHUPOBATh BHUMAaHHME OOYYaIOIIMXCS HAa  IOMCKE
uHpopmanuu B cCpelacTBax MaccMmenua, HWHTepHere, y4eOHOM U CIELHAIBHON
JUTEPATYPE C COOTBETCTBYIOUIUM O(POPMIIEHUEM U NIPEICTABICHUEM PE3YIbTATOB.

N3yuenne 00111eo0pazoBaTeibHON yUeOHOM AUCIUIIIIUHBI « XUMHUS» 3aBEPIIAcTCs
Mo/BeICHUEM HTOroB B (opme audPepeHIpOBaHHOTO 3adeTa B paMKax Mpo-
MEKYTOYHOM arTectauuu cryaeHToB B npouecce ocBoeHuss OOII CIIO ¢ nomyuenuem
cpeanero oomero oopazosanus (IITTKPC).

MECTO YYEBHOU JUCLUIIJIMHBI B YYUEBHOM ITJIAHE
YyebHas qucturuimHa «XuMUsS» SBISICTCS YY€OHBIM MPEIMETOM IO BBHIOOPY U3
obs13arennbHOM TIpeaMeTHol obnactu «EctectBeHHbie Haykn» PI'OC cpemnero oOIero
o0Opa3oBaHUs.

B mpodeccuonanbHbIX  00pa30BaTENbHBIX — OpraHU3alUsaX,  PEATU3YIOLINX
00pa3oBaTeIbHYIO MPOrPAMMy CPEIHEr0o 00IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OOII CIIO Ha 6a3e oCHOBHOTO 00I1IIero 00pa3oBaHusl, yueOHasi TUCIMUIUIMHA «XUMUSDH)
u3zyvaercsi B o0ieodpazoBarenbHoM 1ukie yueonoro OOIT CIIO Ha 6a3ze 0CHOBHOTO
oO1ero o0paszoBanus ¢ nojayyeHueM cpeanero oouiero oopaszosanus (IITIKPC).

B yue6nbix minanax [MITKPC Mecto yueOHON TUCHUTIIMHBL « XUMUS» — B COCTaBE
0011e00pa3oBaTeNbHbIX y4E€OHBIX JAMCHMUIUIMH 1O BbIOOPY, (OPMHUPYEMBIX U3
oOs3aTenbHBIX MpeaMeTHhIX obnacteir GI'OC cpemnero oOmiero oOpa3oBaHus, IS
npodeccuit CITO texandeckoro npoduis npodecCuoHAIBHOTO 00pa30BaHuS.

PE3VJIbTAThHI OCBOEHUS YUEBHOM JUCLATIIMHBI



OcBoeHue cojepkaHus y4eOHOW AUCIUIUIMHBI «XUMHs», OO0eCrednBaeT
JNOCTUKEHUE CTYAEHTAMH CIIEYIOIINX Pe3yJJbTATOB:
* JIUYHOCHMHbBIX'

» YyBCTBO TOPJOCTH M YBKEHUS K HWCTOPUHA M JOCTHKCHHSIM OTCUECTBEHHOMU
XUMUYECKON HAayKH; XMMHUYECKH I'PAMOTHOE MOBeJeHHE B MpodeccroHaIbHOM
NESATEIBHOCTY W B OBITY MpU OOpallleHUH ¢ XUMHYECKUMHU BEIIECTBAMH,
MaTepualiaMy U IMPOLECCAMMU;

» TOTOBHOCTh K TIPOJOJKEHHUIO OOpa30BaHUS W TOBBINICHHS KBaIW(HUKAIUA B
n30paHHO# MpodeccHoHaANbHON AESITENbHOCTH U OOBEKTUBHOE OCO3HAHHME POJIU
XUMUYECKUX KOMIIETCHIIUN B 3TOM;

» yMEHUE WCIONb30BaTh JOCTIKCHHSI COBPEMEHHOW XHUMHUYECKOW HAyKH W
XUMUYECKUX TEXHOJOTHI Jii TMOBBIIICHUS] COOCTBEHHOI'O HHTEJUICKTYaJIbHOTO
pa3BUTHUS BEIOpaHHOU MPO(ECCUOHAIBHOU I€SITELHOCTH;

* MemanpeomemHuIX:

» WCIOJB30BaHUE PA3IUYHBIX BUIOB MO3HABATCILHON JEATCIILHOCTH U OCHOBHBIX
WUHTEJUICKTYaJbHBIX orneparuil (MOCTaHOBKH 3aJlauu, (OpPMYIUPOBAHUS THIIOTE3,
aHajiM3a U CHUHTE3a, CpPaBHEHUS, OOOOIIECHMS, CUCTEeMAaTH3alluU, BBIABICHUS
NPUYUHHO-CJICICTBEHHBIX ~ CBSI3€H, TIOMCKAa aHAJOTOB,  (OPMYIHPOBAHUS
BBIBOJIOB) JIJIsl pEIICHUS ITOCTaBJICHHOM 3a/jauil, IPUMEHEHHUE OCHOBHBIX METOIOB
no3HaHus (HaOJIONEHUs, HAYYHOIO SKCIIEPUMEHTA) I W3Y4YCHUS Pa3IMUHbIX
CTOPOH XHUMHYECKUX OOBEKTOB U TMPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOJIMMOCTh CTAJIKUBATLCA B MpodeccuoHaibHol chepe;

» WCIIONB30BAaHWE PA3IMYHBIX HWCTOYHHUKOB JUJIS  TOJMYYEHUS XHUMHYECCKOU
nH(popMaIuu, YMEHHUE OIIEHUTh €€ JOCTOBEPHOCTH JJIsi JTOCTHMIXKEHMS] XOPOIIUX
pe3yabTaToB npodeccuoHanbHoM chepe;

* npeoMemHuIX:

» c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O MECTe XMMHH B COBPEMCHHOH Hay4YHOU
KapTUHE MHpa; TMOHMMAHUE pOJM XUMUU B (POPMUPOBAHUHM Kpyrozopa H
(GYHKIIMOHATBHOM PAMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS MPAKTUYECKHUX 3a/1ay;

> BJAJICHUE OCHOBONOJATaOIMUMH  XUMHUYSCKHUMH  TOHSATHSIMH, TCOPHSIMH,
3aKOHAaMM UM 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJb30BAaHUE XHUMHYECKON
TEPMUHOJIOTHEN U CUMBOJINKOM;

» BJAJICHWEC OCHOBHBIMH METOJIaMH HAYYHOT'O TIO3HAHMS, HCIOJb3YEMbIMH B
XUMUU: HaOIIOJICHUEM, OIMCAaHMEM, H3MEpPEHHUEM, JKCICPUMEHTOM; YMEHHUE
00pabaTbiBaTh, OOBSICHATH PE3yJIbTaThl IPOBEJCHHBIX OMBITOB U JIeJIaTh BHIBOJIHI;
FOTOBHOCTh M CHOCOOHOCTb MPUMEHSTh METOAbl IO3HAHUS TP pEIICHUU
MPaKTUYECKUX 3aJ]1a4;

» c(hopMUPOBAHHOCTh YMEHUS JaBaTh KOJIMYCCTBCHHBIC OIICHKA W TIPOU3BOJUTH
pacyeThl M0 XUMHYECKUM (popMyJiaM U YPaBHEHUSIM;

» BJIAJICHUEC TIPABWJIAMU TEXHHUKH O€30MAaCHOCTH TPH HCIIOb30BAHIH XUMHUYIECCKHIX
BEILIECTB;

» c(hOPMHUPOBAHHOCTh COOCTBCHHOW TO3WIIMM TI0 OTHOIICHHIO K XHMHYCCKOU
nH(pOopMaIuu, MoydaeMoi U3 pa3HbIX HCTOYHUKOB.

JINYHOCTHBIE pe3yabTaThl



JInyHOCTHBIE Pe3yJIbTAThI
peaju3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopui)

Kon
JJMYHOCTHBIX
pe3yabTaToB
peaaun3anuu
MPOrpaMMblI
BOCIIMTAHUSA

Oco3Haromui ce0s rpaXXJaHMHOM M 3aIlIMTHUKOM BEJIMKON CTPaHbI

JIP 1

CoOnroaronuii HOPMBI IPaBOTIOPSIKA, CIICTYIOTITU I naeailaM
IpaXJIaHCKOTO 00I1IecTBa, oOecrneueHus: 0€30macHOCTH, MpaB M CBOOOT
rpaxaad  Poccun.  JIosuIbHBIM K yCTAaHOBKAM M IMPOSIBJICHHUSAM
IIPEACTaBUTEIICH CYOKYIbTYp, OTIIMYAOIINK UX OT TPYII C JIECTPYKTHBHBIM
U JIEBHAHTHBIM  IIOBEICHHEM. JICMOHCTPUPYIOIIUN  HENpUATHE U
PEAYNPEKIAFOINTNI COITMAILHO OMACHOE MOBEACHNE OKPYKAIOIINX

JIP 3

[IposBiArONIMA H JIEMOHCTPHUPYIOIIMM yBaXXEHHE K JIIOASIM TpyAa,
OCO3HAIOIIMK  LIEHHOCTh  cOOCTBeHHOro Ttpyaa. Crpemsmuiica K
GbopMUPOBAHHUIO B CETEBOM Cpelie JUYHOCTHO U MPOdheCCHOHAIBHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO CIEHa»

JIP 4

JIeMOHCTpHUPYIOIMI NMPUBEPKEHHOCTh K POJAHON KYJIBTYypE, HCTOPUYECKOU
naMsITH Ha OCHOBE JIF0OBU K PojawHe, pogHOMY Hapoay, Mallod pOJIMHE,
MNPUHATHIO TPAJAUIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAJIBHOTO Hapojaa
Poccun

JIP 5

Oco3Hamuii TPUOPUTETHYIO LIEHHOCTh JUYHOCTH YEJIOBEKA; YBAKAIOIIUN
COOCTBEHHYIO M YYXKYIO YHUKAJbHOCTh B PA3JIUYHBIX CHUTYaIMsIX, BO BCEX
dbopmax u Bujax AesTEIbHOCTH.

JIP 7

[IposBnsironMid W JAEMOHCTPUPYIOUIMKA YBAXKEHUE K MPEICTABUTENSM
Pa3IMYHBIX STHOKYJIBTYPHBIX, COITHAIBHBIX, KOH()ECCHUOHATBHBIX W HHBIX
rpymi. ConpuyacTHBI K COXPAaHEHUIO, MPEYMHOXXEHUIO W TPAHCIIALNU
KYJbTYPHBIX TPaAWLMHA W LUEHHOCTEH MHOTOHAIMOHAIBHOTO POCCHUKUCKOIO
roCcyJ1apCcTBa

JIP 8

CoOroaroniuii 1 mponaraHIupyomui mpaBuiia 3J0poBOro U 0€30MacHOTO
oOpaza KHU3HM, CIOpTa; MpPEaynpexAaromui Ju00 MPEoI0TICBaAOIINI
3aBUCUMOCTH OT aJIKOTOJIsI, TabaKa, ICUXOAKTUBHBIX BEIICCTB, a3aPTHBIX UTP
u 1.0 CoXpaHSIOMHUNA TICUXOJOTHYSCKYI0 YCTOWYHUBOCTh B CHTYaTHBHO
CJIOYKHBIX MJIM CTPEMHUTEIILHO MEHSIOIINUXCS CUTYaIHIX

JIP 9

3a00TAuiicss O 3almUTe OKPYXKAIOIIEH cpeabl, COOCTBEHHOW W UYKOU
0€30MacHOCTH, B TOM YHCIIe ITU(POBOIA

JIP 10

JINYHOCTHBIE PeE3yabTaThbI

peaau3anvm nNporpaMmmbl BOCIIUTAHUA, OIIPECACICHHBIC Cyﬁ’beKTaMI/I

o0pa3oBaTeJbHOI0 npouecca (Ipy HATUYUN)

3HarOMMN ¥ COOJTI0IAOITNN HOPMBI KOJIeKCa MPOheCCHOHAIBLHOM STUKU

JIP 13

COJIEPXKAHUE YUEBHOU JUCLUATIINHBI




Texanueckuit mpoduas TpodeccHoHaTsHOTO 00pa30BaHUS
BBenenue

HayuHnble MeToabl TO3HAHUA BEUIECTB M XUMHYECKUX sBJICHHHA. Poib
AKCIIEPUMEHTA U TEOPHUH B XUMHUHU. MoJIeTMpOBaHNEe XUMUUYECKHUX MTPOIIECCOB. 3HAYCHUE
xumuu 1pu ocBoeHuu mnpodeccuit CIIO texHudeckoro npoduist mpodeccuoHaIbHOTO
o0Opa3oBaHus.

1. O01mas u HeopraHm4yecKkass XumMusi
1.1. Ocnognble noHamusl u 3aKOHbL XUMUU
OcHoBHbIe NOHATHA XMMHUM. BemectBo. Atom. Monekyna. XuMHUYECKUU
aneMeHT. Astorporus. IIpocteie u  cnoxHble BemecTBa. KadyecTBeHHbIM U
KOJIMYECTBEHHBIA COCTaB BEIIECTB. XUMUYECKHUE 3HAKU U (opMyibl. OTHOCUTEIIbHBIE
aTOMHAas U MOJIEKYJIsipHasi Mmacchl. KonniecTBO BelllecTBa.

OcHoBHbIE 3aKOHbI XUMHMH. CTeXHOMETpHUA. 3aKOH COXPAHEHUS MAacChl
BEIIECTB. 3aKOH TMOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH
ABOrajipo " CI€JICTBUS U3 HETO.

PacuerHble 3aauM Ha HAXOXKJIEHHE OTHOCHUTEIIBHOW MOJIEKYJIPHOM MAaCChl,
ONpEICJICHHE MAaCCOBOM JOJIM XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

Jemoncmpayuu

Mopenu aTOMOB XUMHUYECKHX 3JIEMEHTOB.

Mopgenn MOJEKyl TMPOCTBIX U CIOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE H
Crroapta— bpurieota).

Kosnekiust mpocThIX U CI0KHBIX BEIIECTB.

HexkoTopple BemecTBa KOIUYECTBOM | MOJIb.

Monenb MossIpHOTO 00beMa ra3oB.

Annotponust pocdopa, KHCIOpoia, 0JIOBa.

Ilpogpunvnvie u npogheccuonanvHo 3HauuUMBble I1EMEHMBL COOEPIHCAHUA.
AmnoTtpornsbsie MoguduKanuu yrieposa (anmas, rpadur), kuciaopoaa (KHCIOPO, 030H),
oJioBa (cepoe u 6emnoe 0110B0). [ToHATHE 0O XUMHYECKON TEXHOJIOTHH, OMOTEXHOJIOTHH H
HaHOTEXHOJIOTUHU.

1.2. Ilepuoouuecxuii 3axon u Ilepuoouueckas cucmema xumuueckux snemernmos /{. Y.
Menoeneesa u cmpoenue amoma

Iepuoanuecknii 3axkon .M. MenaeneeBa. Otkpeitue .M. MenpaeneeBbiMm
[Tepuonuueckoro 3akoHa. [lepuognueckuii 3akon B popmynuposke J[.1. Menaeneena.

[Teproauyeckas TabIMIIa XUMUYECKUX JIEMEHTOB — rpaduueckoe 0ToOpaxeHue
nepuoaudeckoro 3akoHa. CTpykTypa HEpHOIMYECKON TaOMWIbl: MEpUObl (MaJible U
OoJIbIlIKE), TPYIIHI (TJIaBHAS U TTOOOYHAs).

Cmpoenue amoma u Ilepuoouueckuii 3axon /[.H. Menoeneeea. Atom —
CJIOXHAas yacTula. Sapo (IpoTOHBI U HEUTPOHBI) U AIEKTPOHHAST 000JI0uKa. M30TOmBbI.
CrtpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MaJbIX MepruooB. OCOOCHHOCTH
CTPOCHHUS DJEKTPOHHBIX 000JOYEK AaTOMOB JJEMEHTOB OOJBIINX TMEPUOIOB
(mepexoaHbIX 37eMeHTOB). [ToHsITHE 00 OpOUTANSIX. S-, p- M d-OpOUTATH. DJICKTPOHHBIC
KOH(HUTypaIiixi aTOMOB XUMHUYECKUX IJIEMEHTOB.

CoBpemennas  (opmynupoBka  Ilepmommueckoro  3akoHa. 3HaueHue
Ilepnognueckoro 3akoHa u llepmonnueckon cucTeMbl XHUMHUYECKHX 3ieMeHTOB J[.H.
MenneneeBa AJisl pa3BUTHS HAYKU U IOHUMaHUsl XUMUYECKON KapTUHBI MUPA.



Hemoncmpayuu

Paznuunsie dopmbr Ilepronnueckoit cucrembl XUMHUECKUX anemeHToB [[. U.
Menneneesna.

Jlunamuyeckue Tabnuibl 11t MojenrupoBanus [lepuoanueckoil CUCTEMBI.

DJneKTpu3alus TEN U UX B3aUMOJICHCTBUE.

Jlabopamopnbwiii onvim

MonenupoBanue  moctpoeHus — llepuoguyeckoil  TaOMMIBI  XUMHUYECKHUX
DJIEMEHTOB.

Ilpoghunvnvie u npogheccuonanvno 3HaUUMBIE IIEMEHMBL COOEPHCAHUAL.
PaanoaktuBHOCTB. MCnoNb30BaHME PAMOAKTUBHBIX M30TOMOB B TEXHUYECKHUX LEIISIX.
PeHTreHoBCKO€ W3JIydYeHHME ¢ €ro HCHOJb30BAHHE B TEXHUKE W MEIUIIUHE.
MoaenupoBaHue Kak METO]I MPOrHO3UPOBAHUS CUTYallMU Ha MPOU3BO/ICTBE.

1.3. Cmpoenue sewecmea

HNonHast XuMH4YeCKas CBA3b.

Karuonsl, ux oOpa3oBaHuMe K3 aTOMOB B pe3yjbTaTe Mpolecca OKHUCICHHUS.
AHUOHBI, X 00pa30BaHKE U3 AaTOMOB B pe3yJibTaTe Mpoliecca BoccTaHoBIeHUs. MoHHas
CBSI3b KaK CBSI3b MEXKJYy KAaTHOHAMU M aHHMOHAMHU 32 CYET DJIEKTPOCTATHYECKOIO
nputshkeHus. Kimaccudukaiysi HOHOB: 1O COCTaBy, 3HAKY 3apsija, HATUYUIO THAPATHON
o06onouku. MoHHbIe KpucTaIMueckue pemerku. CBOMCTBA BEUIECTB C MOHHBIM TUIIOM
KPUCTAJUINYECKOMN PEIIECTKU.

KoBasieHTHas1 XuMHUYeCKasi CBSA3b.

Mexanu3sM o0pa3oBaHUSI KOBaJ€HTHOM CBsI3M (OOMEHHBIH U JIOHOPHO-
aKLENTOPHBINA). DIEKTPOOTPULIATETLHOCTh. KOBaJIEHTHBIE TMOJIIpHAs W HENOJspHas
cBsi3u. KpaTHOCTh KOBaJl€eHTHOM CBsA3U. MOJIEKYJISIpDHBIE U aTOMHBIE KPUCTAJUTMYECKUE
pemietkd. CBOMCTBA BEIIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMU
peIIEeTKaMHU.

Mertanyeckass cBs3b. MeTauinueckass KpUCTaJUIMUECKas pelIeTKa W
MeTaJlJInYecKasi XuMuueckas cBsizb. U3nueckue CBOKMCTBA METAJIJIOB.

ArperaTHbie COCTOSIHUSI BELECTB U BOAOPOAHAS CBA3bL. 1Bepaoe, )XKUAKOE U
razoo0pa3Hoe cocTosHus BemiecTB. llepexon BemiecTBa M3 OAHOIO arperaTHOro
COCTOsIHUA B ipyroe. BonopoaHas CBA3b.

Yucrele BemecrBa U cMecd. [lonstue o cmecu BemectB. ['oMOreHseie u
rereporeddbie cMecu. CocTaB cmeceil: o0ObeMHas M MaccoBasl JIOJIM KOMIIOHEHTOB
CMECH, MaccoBas J0JIsI IPUMECEH.

Jucnepcubie cucrembl. [lonstue o nucnepcHoit cucreme. ucnepcHas dasza u
nucnepcuonHas cpena. Knaccudpukauus aucnepcHbix cucteM. [IoHATHE 0 KOJUTOMAHBIX
CUCTEMAX.

Hemoncmpauuu

Mopenb KpUCTAIIIMYECKONW PEIIETKHU XJIOPHUAA HATPHSL.

OO0pa31el MUHEPATIOB ¢ HOHHOM KPUCTATUYECKOMN PEIIeTKON: KabIIUTa, TAJIUTA.
Moaenu KprUCTaUIMUECKUX PEMIETOK «CyXOro Jbaa» (WiH ioja), anmasa, rpadura (Uuiu
KBapIa).

[Tpubops! HA KUAKUX KPUCTAILIIAX.

OOpa3ipl pa3IuYHbIX JAUCIEPCHBIX CUCTEM: 3MYJIbCHIl, CYCIIEH3HI1, a3p030JIEH,
reseu v 3051ei.



Koarymsanus.

Cunepesuc.

Oddext Tunngans.

Jlabopamopnvie onvimaol

[IpuroroBieHue cycrneH3nu KapooHaTa Kajablius B BOJIE.

[TonyuyeHne 3MyJIbCHM MOTOPHOI'O Maca.

O3HakoOMJIEHHE CO CBOMCTBAMHU JIUCTIEPCHBIX CUCTEM.

Ilpogunsvuvie u npogheccuonanvho 3nHauumvle INEMEHMbL COOEPHCAHUA.
ITonspHOCTE CBSA3M M MOJIAPHOCTH MOJIEKYJbl. Konaencanus. Texkyuyects. Bo3roHka.
Kpucrammuzanus. Cyonumanus u aecyOnumanusi. AHOManuu (PU3NYECKUX CBOWMCTB
BoAbl. JKuakue xpucramibl. MuHepanabl U TOPHbIE NMOPOABI KaK MPUPOJIHBIE CMECH.
OMyJnbCUM W CycHEeH3ud. 30iu (B TOM 4HCIE a’po3onau) u renu. Koarymsous.
Cunepesuc.

1.4. Booa. Pacmeopwi. dnexkmpoarumuueckas Ouccoyuayus

Bonaa. Pacteopsl. PacTBopenue.

Boma kak  pactBopurens.  PactBopuMocTe  BeumiecTB.  HacwlleHHbIe,
HEHACBIIICHHBIC, TEPECHIIICHHBIE PACTBOPBL. 3aBUCUMOCTb PAaCTBOPUMOCTH TIa30B,
KUJAKOCTEH U TBEPJIBIX BEIIECTB OT PA3IMUHBIX (PAKTOPOB.

MaccoBas 10J11 paCTBOPEHHOI'O BEILIECTBA.

DJIEKTPOJIUTHYCCKA  JUCCONMANMA. OJEKTPOJHUTBI U HEDIIEKTPOUTHI.
DnekTposuThYecKas aucconuanus. MexaHu3Mbl SJIEKTPOJIUTUYECKON TUCCOLUALUU
JUIsL BELIECTB C pa3IMYHbIMU THUIIAMUA XWUMHUYECKOW CBS3U. [ MApaTHUpOBaHHBIE U
HErUpaTupoBaHHble HOHBI. CTENEHb ANEKTPOJUTHYECKON nuccounanuu. CUIIbHbIE U
cnabble  27eKTpoauThl. OCHOBHBIE  MOJOXKEHUS  TEOPUHU  BJIEKTPOJUTUUYECKON
aucconuany. Kuciaorel, OCHOBaHUS U COJIM KaK 3JEKTPOJIUTHI.

Hemoncmpauuu

PacTBOoprMOCTB BELIECTB B BOJIE.

CobupaHnue razoB METOJJOM BBHITECHEHHUS BODI.

PacTBOpeHue B Bojie CEpHOM KUCIIOTHI U COJIEM aMMOHMUS.

OO6pa3ipl KpUCTALIOTHAPATOB.

N3rotoBneHne TMIICOBOU MOBS3KH.

HcnpiTaHue pacTBOPOB  AJIEKTPOJUTOB M HEIIEKTPOJUTOB HA  IPEIAMET
JUCCOLMALMKM. 3aBUCUMOCTh CTENEHH JIJIEKTPOIUTHUYECKOW IHCCOUMALNUA YKCYCHOMN
KHUCJIOTHI OT pa30aBieHus pacTBopa.

JIBU>KEeHUE OKpAallleHHBIX HOHOB B JIEKTPUYECKOM TIOJIE.

ITpUroroBiieHNE KECTKOM BOJIBI U YCTPAHEHUE €€ )KECTKOCTH.

HNonuTsl.

OO0pa3ipl MUHEpPAJIbHBIX BOJ PA3JIMYHOTO HA3HAYEHUS.

Ilpakmuueckoe 3anamue

[IpuroroBiieHNE pacTBOpA 33 JaAHHON KOHIEHTPALUU.

Ilpogpunvnvie u npogheccuonanvno 3nauumvle rnemenmul cooeprcanus. Pac-
TBOpPEHHE KaK (PH3MKO-XHUMHYECKHH Tporecc. TemnoBbie d(PGEeKThl P pacTBOPCHUHU.
Kpucramnoruapatel. Penienue 3amad Ha MacCoBYHO JOJIFO PACTBOPEHHOI'O BELIECTBA.
[IpumeneHne BOAbI B TEXHUUYECKUX HEIsAX. KeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHHUS.
MuHnepasbHbI€ BOJBI.



1.5. Knaccughuxayus neopeanuueckux coeOuHeHUll U Ux c8oUCmada

Kuciaorsl u ux cBoiictBa. Kuciaorel Kak 3J€KTPOJIUTHI, UX KiacCUPUKALUA 110
pa3-JINYHBIM TpU3HAKaM. XHMHUYECKHE CBOMCTBAa KHCIOT B CBET€ TEOPHUH
ANEKTPOITUTUUECKON IUCCOLMALINH. OcobenHoctu B3aUMOJECHCTBHS
KOHIIEHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIOT ¢ MeTaiiaMu. OCHOBHBIE CIOCOOBI
MOJIYYEHHUSI KACIIOTHI.

OcHoBaHusi u ux cBoiicTBa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX Kiaccupukanms
[0 pAa3JUYHBIM IPU3HAKAM. XHWMHUYECKHME CBOWCTBA OCHOBAHUM B CBETE€ TEOPUU
AJIEKTPOJIMTUYECKON Aucconranvu. Pa3noxkeHue HEpaCTBOPUMBIX B BOJIE OCHOBAHMM.
OcHOBHBIE CTIOCOOBI TTOJTYICHHUSI OCHOBAHHA.

Conmn u ux cpoiicrBa. Conu Kak 3yeKTponutbl. ColM CpelHHEe, KUCIbIE U
OCHOBHbIE. XWUMHYECKHE CBOMCTBA COJIEM B CBETE TEOPHUH DIICKTPOIUTUYECKOU
nucconuanuu. CriocoObl MOTYyUYECHUS COJICH.

I'mpaponns conen.

Oxkcuabl 1 ux cpoiicTBa. ConeoOpasyroliue U HECOJIeo0pa3yroIue OKCHUJIBI.
OcHoBHBIE, aM(pOTEpHbIE U KUCIOTHBIE OKCHJbI. 3aBUCHUMOCTb XapakTepa OKCHIa OT
CTENIEHU OKHUCJICHHSI O0pa3yloIIero ero meramwia. XUMUYECKHE CBONCTBAa OKCHJIOB.
[Tomy4yeHnne OKkCcUIOB.

Jemoncmpayuu

B3auMmopencTBre a30THOW U KOHLICHTPUPOBAHHOM CEPHOM KUCIIOT ¢ METAJUIAMMU.

["openue gpocdopa u pacTBOpeHUE NPOIyKTa TOPEHUS B BOJIE.

[Tonyuenue u cBoiicTBa aMm(pOTEPHOTO THAPOKCHUIA.

HeoGpaTumblii ruapoan3 kapouaa KaabIus.

OO6paTuMBbIi TUAPOIU3 COJIEH PA3IMYHOTO THUIIA.

Jlabopamopnsie onvimui

HcnpiTaHue pacTBOPOB KUCIOT MHIMKATOPAMM.

B3auMmonencTBre METAIIOB ¢ KUCIOTaMM.

B3anmogeiicTBre KMCIOT C OKCHUIaMH METAJLIOB.

B3auMopnencTBre KACIOT ¢ OCHOBAaHUSIMU.

B3auMoaencTBre KUCIOT € COJISIMMU.

HcnpiTanne pacTBOPOB LIEIOYEN HHAUKATOPAMMU.

B3auMopaencTBre 1Ienouen ¢ COJISIMH.

PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

B3aumopelicTBue cojied ¢ MeTajJIlaMH.

BzaumopencTBue conen Apyr ¢ APYroM.

I'maposns cosen pa3auyHOro TUIA.

Ilpoghunvnvie u npogheccuonanvno 3Hauumvle 3I1EMEHMBL COOEPHCAHUAL.
[IpaBmia paz0aBiieHUsT CEpHOWM KHUCIOTHL. VICMOab30BaHUWE CEPHOW KHUCIOTHI B
MPOMBIIIJICHHOCTH. EfKKe 1mienoun, nX UCHoJIb30BaHWE B MPOMBIIUIEHHOCTH. [ alieHas
W HeramieHass W3BeCTh, WX IPUMEHEHHE B CTPOMTENbCTBE. lurmc wu anebactp,
TUIICOBAHMUE.

[Tonstue o pH pactBopa. Kucnornas, menoynas, HeMTpajabHas cpelia paCTBOPOB.

1.6. Xumuueckue peaxyuu

Knaccudpuxkanusa xumMmuyecKux peakuui. Peakuuu coeqrHEHUs, pa3IOkKEHHUS,
3amenienusi, oomeHa. Karanutnaeckue peakiuu. O0patuMbie 1 HEOOpATUMBIE PEAKITUH.



['oMOreHHble W TETEPOre€HHBIE PEaKIUU. OJK3OTEPMHUECKHE M JHIOTEPMHUYECKUE
peakuuu. TernoBoi 3ppext xumMuueckux peakuuid. TepMoXuMudeckue ypaBHEeHHUs.
OKHC/IUTEILHO-BOCCTAHOBUTEIbHbIe  peakuuu.  CTelneHb  OKHCIICHUS.
Oxucinrens ¥ BOCCTAHOBIIEHHE. BOCCTaHOBUTEND U OKUCIEHUE. METO 3JIEKTPOHHOTO
OanaHca /17151 COCTaBJIECHMSI YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.
CkopocTp XuMHYecKHX peakumii. [IoHsATHE 0 CKOPOCTH XUMHUYECKUX PEAKLUM.
3aBUCHUMOCTh CKOPOCTM XUMHYECKHX PEAaKIHUA OT pazIuyHbIX (PAKTOPOB: MHPUPOIBI
pearupyrommx  BEUIECTB, WX  KOHLEHTpPAallMM, TEMIEpaTypbl, MOBEPXHOCTH
CONIPUKOCHOBEHMS U UCIIOJIb30BaHUs KaTaIU3aTOPOB.
Oo0paTumMocTh XUMHYeCKHX peakumii. OOpaTUMble 1 HEOOpATUMBIEC PEAKIIHH.
XHUMHYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEIICHMUS.
Hemoncmpayuu
[Ipumepsl HEOOpPAaTUMBIX peaklMid, UAYIIUX C O0pa30BaHUEM OCaJKa, rasa Wiu
BOJbl. 3aBUCUMOCTb CKOPOCTH pEaKIMH OT MPUPOJABl PEarupyrollux BEUIECTB.
B3aumopeiicTBiue pacTBOPOB CEPHOM KUCIIOTHI C pAaCTBOpPaMU THOCYJIb(aTa HaTpuUs pas-
JIMYHOM KOHLIEHTPALIMU U TEMIIEPATYPBI.
Mopenb KAISmero ciosl.
3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peakUHUy OT MPUCYTCTBUS KaTaau3aropa Ha
[IpUMEpE pPa3jIoKEHUs IIEPOKCHAA BOAOPOAA C IOMOINBIO JAUOKCHIA MapraHua u
KaTajasbl.
Mogens s5ekTponusepa.
Mopens 3JIeKTPOJIM3HON BaHHBI JJIS ITOJTYYEHUS AITFOMUAHMS.
Mopenbp KOJJOHHBI CHHTE3a aMMHUaKa.
Jlabopamopnvie onvimoi
Peaknust 3aMelieHnss MeIu KeJIe30M B paCTBOPE MEAHOTO KyIlopoca.
Peakuu, naymiye ¢ o0pa3oBaHUEM OCaiKa, ra3a Ui BOAbIL.
3aBUCUMOCTh CKOPOCTH B3aUMOJCUCTBUS COJISIHOW KHUCJIOTHI C METAJJIAMU OT MX
IIPUPOJIBL.
3aBUCHUMOCTh CKOPOCTH B3aMMOJICMCTBUSA LIMHKA C COJITHOW KHCJIOTOM OT €€
KOHIICHTPALU.
3aBUCUMOCTH CKOpocTU B3aumojeicTBusa okcuaa menu (II) ¢ ceproit kucioroit
OT TeMIIEpaTypHI.
Ilpoghunvnuvie u npogheccuonanvno 3nauumble 3j1eMeHnbL COOEPIHCAHUAL.
[Tonsitue 00 3nekTposik3e. DIEKTPOJIM3 PACIIaBOB. DJEKTPOJU3 PACTBOPOB.
DJIEKTPOJUTAYECKOE  TOJIydeHue  amomuHus.  [Ipakthueckoe  nmpuUMEHEHHe
anekTponusa. [anbBaHomiactuka. IlanpBaHocTerus. PaduHupoBaHuME 1BETHBIX
METAaJIJIOB.
Karanu3. [T'OMOreHHele ¥ TeTEepOTreHHbIE KaTanu3aTtopbl. [IpomMoTOpBI.
Karanutnueckue a1p1. UHruOUTOpPHI.
[Ipon3BoACTBO aMMHaKa: ChIpPbE, anlaparypa, Hay4HbIe IPUHLIAIIBL.
1.7. Memannvl u nememanivl
Mertannbl. OCOOCHHOCTH CTPOEHHS aTOMOB U KpuctamioB. dDusnueckue
cBoiictBa MetayuioB. Kiaccudukanus MeTauioB MO pPa3IWYHBIM  MPU3HAKAM.
XHUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUN PAJl HANPSYKEHUH METAILJIOB.
Merannorepmus.



O6mue cnocoObl momydeHus MetawioB. [loHsiTHE O  MeTauTyprumu.
[Tupomerannyprus, THAPOMETALTYPTUsl U 3AEKTpoMeTauTyprusa. CruiaBbl YepHBIE U
LIBETHBIE.

Hemeranabl. OcoOeHHOCTH CTpoeHus aToMoB. Hemeramibl — mpocTbie
BEILIECTBA. 3aBUCUMOCTb CBOMCTB TaJIOTEHOB OT UX IMOJOKEHUS B MEPHOIAYECKOU
cucteme. OKUCIUTENIbHbBIC
Y BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIIOB B 3aBUCHUMOCTH OT UX MOJIOKEHHUS B
PAY IEKTPOOTPHULATEIBHOCTH.

Hemoncmpayuu
Komnekuus Metamnos.

B3aumojeiicTBue METaIOB ¢ HeMeTaulaMH (Kele3a, IMHKA W aIOMUHUS C
Cepoil, AIFOMUHHUS C OJIOM, CYPbMBI C XJIOPOM, TOPEHHE KEJe3a B XJIOPE).

['openne  meTamios.

AJIOMUHOTEPMUS.

Komneknuss wHemeramnoB. ['openue HemeTtamioB (cepwl, Qocdopa, yris).
BriTecHeHrne MeHee aKTHMBHBIX TajJOT€HOB M3 PAacTBOPOB MX CoJiel Oojee aKTUBHBIMU
rajoreHamH.

Mogens NOpOMBIIIJIEHHON YCTAHOBKH [Jii IMPOU3BOJCTBA CEPHOU KHUCIIOTHI.
Mopens mneun i oOxkura wus3BecTHska. KoJulekuud npoAyKIUi CHUIMKATHON
MIPOMBINIUIEHHOCTH (cTekia, papdopa, dasiHca, ieMeHTa pa3IMdHbIX MAPOK U Ap.).

Jlabopamopnuie onvimul
3akaJika ¥ OTIYCK CTaJju.

O3HaKOMIIEHHE CO CTPYKTypaMu ceporo u Oenmoro uyryHa. Pacno3naBanue pyn
xKeresa.

Ilpakmuueckue 3anamus

[lonyyenue, coOupaHue U pacrno3HABAHUE
ra3oB. PenieHue skcnepuMeHTaIbHbIX 3a/1a4.

Ilpogunvnuvie u npogheccuonanvno 3Havumvle 3J1eMEHMbL COOEPHCAHUA.

Koppo3us MeTamioB: XHUMHUYECKass M DIIEKTPOXUMHUYECKAs. 3aBUCUMOCTH
CKOPOCTH KOPpPO3WH OT YCJIOBHH OKpyxkatomied cpensl. Kiaccudukanus koppo3uun
METaJUIOB IO Pa3IMYHBIM Ipu3HakaM. CrocoObI 3aIUTHl METAIIOB OT KOPPO3UH.

[Ipon3BOICTBO UyryHa U CTaJIM.

[Tonmyyenne HemeTaIOB (GPAKIMOHHOW TEPErOHKOW JKUIKOTO BO3IyXa U
AIEKTPOJIU30M PACTBOPOB MJIHM PACILIIABOB AJIEKTPOJIUTOB.

CunMkaTHast IPOMBIIIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTBHI.
2. Opranuyeckas XUMus

2.1. OcHosHbvie noHAMUSL OP2AHUYECKOU XUMUU U MeOPUsL CMPOEHUS OP2AHUYECKUX

coeouHeHUll

Ilpeamer  opranmyeckoi  xumuu. [IpupomHbie, HUCKYCCTBEHHBICE W
CUHTETHYECKUE opraHuyeckue BenjectBa. CpaBHEHHWE OpPraHUYECKUX BEILIECTB C
HEOPraHUYECKUMHU.

BaneHTHOCTh. XMMHUYECKOE CTPOCHHE KaK MOPSJOK COEAUHEHUS] aTOMOB B
MOJIEKYJIbI IO BaJIEHTHOCTH.

Teopusi cTpoeHUsI OPraHMYeCKUX COeAMHEHUI

AM. ByrtaepoBa. OCHOBHBIE MOJOXEHHUS TEOPUHM XHUMHUYECKOTO CTPOECHHMS.



Nzomepust 1 n3oMepbl. XuMU4eckre (opMysbl U MOJAEITU MOJEKYJ B OpPraHUYeCcKOu
XUMUHU.

Kaaccupukanuss opranuveckux BemecTB. Kiaccudukanus Bemects Io
CTPOCHHUIO YTIJIEPOJHOTO CKeJleTa U HAIMYUIO (PYHKIMOHAIBHBIX Tpynn. ['omonoru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccudukanus peakuuii B OpraHn4eckoil XuMHum.

Peakunu MIPUCOEANHEHUS (ruapupoBaHus, raJIOTEHUPOBAHMS,
TUAPOTAIOTEHUPOBAHUs, THUApaTanuu). Peakuuu oTHIeruIeHHs (JErUAPUPOBAHUS,
JNErHIporajJoreHupoBanus,  Jeruaparauuu). Peaknum — 3amemienus.  Peaknum
M30MEPU3ALNH.

Hemoncmpayuu

Mopenu MoJIeKyJI TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTMHECHUM.

KauectBeHHOE OOHapyX€HHE YIJIepoaa, BOAOPOJAa U XJIOpa B MOJEKYyJIax
OpPraHUYECKUX COCIUHEHUN.

Jlabopamopnuwiii onvim

M3rorosiieHre MOeIel MOJIEKYJl OPTaHUYECKUX BEILECTB.

Ilpogpunvnvie u npogheccuonanvho 3HauUMbIE INEMEHMBL COOEPHCAHUA.
[lonsTue o cyOctpate u peareHre. Peaknuu OKHUCIEHHS U BOCCTAHOBJICHMS
opranudeckux BeniecTB. CpaBHEHUE KIIacCU(PUKAKUU COCAMHEHUN M KiacCUpUKAIMU
pEaKUHi B HEOPTaHUYECKOU U OPTraHUYECKON XUMHUH.

2.2. Yenesooopoovwl u ux npupoonvle ucmouHuKu

AJIKaHBI.

AJIKaHbl: TOMOJIOTMYECKMH PN, HW30MepUs W HOMEHKJIATypa ajKaHOB.
XVMMHYECKHE CBOWCTBA aJKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMEILECHUE, PA3JI0KEHUE,
neruapupoBanue. I [puMeHeHne ankaHoB HA OCHOBE CBOMCTB.

AJIKeHBI.

OTuneH, ero TmoJydeHue (JAeTUApPUpPOBAHMEM OTaHa, JCMOJIMMEpHU3aINei
noyimdTUIeHa). ['oMonorudeckuii psii, ©30Mepusi, HOMEHKJIATypa ajJKeHOB. XUMUYECKUE
CBOMCTBA ATHJIEHA: TOPEHUE, KAUeCTBEHHbIE peaklnu (obeciBeurnBanre OPOMHOI BOJIbI U
pacTBOpa MepMaHraHaTa Kajiwus), TUapartaius, noiuMmepusanus. [I[puMenenne sTuieHa Ha
OCHOBE CBOWCTB.

Juennbl U kayuyku. [lonsiTHEe 0 nMEHAX Kak YriaeBOJOpPOAax C ABYMS JIBOMHBIMHU
cBs3siMu. CompsiKeHHbIE AUEHbl. XUMHUYECKHE CBOMCTBa OyTraaueHa-1,3 u u3ompeHa:
oOecliBeunBaHME OpPOMHOM BOJbI W MOJUMEpH3alus B Kaydyykud. HarypanbHblii H
CUHTETHYECKUE KayuyykH. Pe3una.

AnxkuHbl.  AnetuneH. XUMHYECKHME  CBOWCTBA  AllETUJICHA:  TOPEHME,
oOecliBeunBaHUE OPOMHOM BOJIbI, NMPHUCOECAUHEHUN XJIOPOBOAOPOJA M THUJIpaTallus.
[IpumeHeHue aneTuwieHa Ha OCHOBE CBOMCTB. MexkiaccoBas u3oMepus €
aJKaJIiCHAMMU.

Apenbl. bensoin. XuMmudeckue cBONCTBA O€H30J1a: TOPEHHE, PEAKITNN 3aMEIICHUS
(ramorenupoBanue, HUTpoBaHue). [IpumeHeHne 6€H301a HA OCHOBE CBOMCTB.

IIpupoanbie HMCTOYHHUKHM  yrieBoaopoaoB. IlpupoaHeli ra3: CcoCTas,
MIPUMEHECHUE B KaYECTBE TOILINBA.

Hedts. Coctas u nepepabotka HeTu. [leperonka nedpru. Heprenpoaykrsi.

Hemoncmpayuu



["'openue meTaHa, 3TUIEHA, alleTUIICHA.

OTHollleHHe MeTaHa, YTUICHA, alleTHJIeHa U OeH301a K pacTBOpaM IepMaHraHaTta
Kalus 1 OpOMHOM BoJIE.

[lonyuyeHne »STwieHa peakUWedl AeTHapaTaly JTAaHOJA, aleTUIEHA —
TUAPOJIM30M KapOu/ia KaJlblusl.

Pa3noxkenne kaydyka NpH HAarpeBaHWM, UCTBITAHUE MPOAYKTOB PAa30KEHUS Ha
HEIPEAEIbHOCTb.

Komnexkuus o6pasinoB HedTH u HedrenpoaykToB. Komnekius «KaMeHHbI yronb
Y IPOIYKIUSA KOKCOXUMHYECKOTO MPOU3BOACTBAY.

Jlabopamopnsie onvimaoi

O3HakOMJICHHE C KOJIJICKIIMEH 00pa3oB HEe()TH U MPOIYKTOB €€ MepepaboTKU.
O3HakOMJICHHE C KOJUICKIIMEeH KaydyyKoB M O0pa3laMu W3ACIUNd U3 PE3UHBL.
Ilpogpunvnvie u npogheccuonanvno 3nHauumvle nemenmsl cooeprycanus. IIpasuio
B.B. MapxoBuukoBa. Knaccudukanuss u HazHaueHue kayuykoB. Kiaccuduxamus u
Ha3HayYeHUE pe3nH. BynkaHu3anus Kaydyka.

[Tonydyenue armerusieHa TUPOIU3OM METaHA M KapOWUIHBIM criocoboM. Peakims
MOJIMMEPU3AUU BUHIWIXJIOpUAA. [oMBUHUIXIIOpU U €ro npuMeHeHne. Tpumepuzanms
arieTuiieHa B O€H30.1.

[TonsiTue 006 oskcrpaknuu. BoccraHoBneHne HUTpOOEH307a B AHUJIMH.
I'omonornueckuit psig apeHos. Toiyon. Hutposanue tonyosa. TpoTui.

OcCHOBHBIE HaMPABJICHUS POMBIIICHHON MepepadOTKU MPUPOTHOTO ra3a.

[TonyTHbIi HE(DTAHOM Ta3, ero nepepadoTKa.

[Ipouiecchl MPOMBINIIEHHON TepepaOOTKU HEPTU: KPEKUHT, PUDOPMUHT.
OxTaHOBOE YKMCIIO OEH3MHOB U LIETAHOBOE YUCJIO JU3EJIbHOTO TOIIMBA.

Kokcoxumuueckoe npou3BOICTBO U €r0 MPOTYyKLIHUS.

2.3. Kucnopoocooepacawue opeanuieckue coeouHeHus.

Cnuprsl. [lonyuenue staHosia OpOXEHUEM TIIFOKO3bI M THUJIpaTallieil ITHIICHA.
['unpoxcunpHas rpynna Kak QyHkiuonanbHas. [ToHsTHE O TIpeneNbHBIX OJJHOATOMHBIX
criuprax. XMMHAYECKHE CBOMCTBA 3TAaHOJIA: B3aMMOJICHCTBUE C HATpHEM, oOpa3oBaHHUE
MIPOCTHIX M CJIIOKHBIX A(UPOB, OKUCIICHHE B anbaeru. [IpumMeHeHne 3TaHosa Ha OCHOBE
CBONCTB.

AJKOrosm3m, ero rnocjieAcTBUs A1 OpraHu3Ma 4eJIOBEKa U MPEAYIIPEXKICHHE.

['nuieprH Kak MpeicTaBUTEh MHOTOATOMHBIX CIUPTOB. KauecTBeHHast peakius
Ha MHOTOATOMHbIE ClIUPTHI. [[puMeHenue rauuepuHa.

®enosn. Ousznyeckue M XUMUYECKHE CBOWCTBa (eHosia. B3aumHOe BhusiHUE
aTOMOB B MoJieKyJe (eHosa: B3auMOJACHCTBUE C THUJPOKCUAOM HATpHUsl UM a30THOM
kucioTo. [Ipumenenue henosa Ha OCHOBE CBOMCTB.

Aabaernabl. Ilonstue 00 anmpaerupax.  AJpAerujHas —rpymnmna — Kak
¢dyHkunoHanbHass. PopManbIerua U €ero CBOMCTBA: OKHCIEHHE B COOTBETCTBYIOIIYIO
KHCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMI couptT. IlodyuyeHue anpaeruoB
OKHCJIEHHEM COOTBETCTBYIOIIUX crupToB. [Ipumenenne Gpopmainpaeruia Ha OCHOBE €ro
CBONCTB.

Kap6onoBbie kuciaoThl. [loHsiTue 0 kapOOHOBBIX KucioTax. KapOokcuibHas
rpynmna kKak (QyHKIMOHANbHAs. [ OMONOTHMYECKUH psAa TMPEACTbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KuCHOT. [lonmydyeHne KapOOHOBBIX KHCIOT OKHCIECHHUEM albJerHJI0B.



XVWMUYECKHE CBOMCTBA YKCYCHOM KHCIOTBI: OOIME CBOWCTBA C MHHEPAIbHBIMU
KUCIIOTaMU U peakuus sTepudukanuu. [IpumMeHeHne yKCyCHOW KHUCIOTHI Ha OCHOBE
CBOKCTB. BrIcIIne ®KUpHBIE KUCIOTHI HA MPUMEPE NATbMUTUHOBOU U CTEAPUHOBOM.

Caoxnbie J3¢pupsl u xupbl. [lomyueHue CclIOXKHBIX d>PUPOB peaxiuen
srepudukanmu. Crnoxknueie 3pupsl B mpupoje, ux 3HadeHue. [[puMeHeHue CI0XKHbBIX
7(UpPOB HA OCHOBE CBOMCTB.

Kupsl kak crnoxssle 3¢upsl. Knaccudukanus xupoB. XUMHUECKHE CBOWCTBA
KUPOB: TUAPOJIU3 U TUAPUPOBAHUE XKUJIKUX KUPOB. [[puMeHeHue *KUPOB HA OCHOBE
CBOMCTB. MbLia.

YraeBoabl. VYrieBoapl, HX Kiaccuukanus: MoHoOcaxapuabl  (TIHOKO3a,
bpykTOo3a), MMcaxapu bl (caxaposa) v Mmoiarcaxapuasl (Kpaxmal 1 1eUTI0I03a).

['moko3a — BemIeCTBO C JABOWCTBEHHOM (YHKIHMEH — albJerua0CIUpT.
XUMUYECKUE CBOMCTBA TIIFOKO3bl: OKUCJICHUE B MIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHUE
B copOuUT, ciupToBOE OpoxkeHue. [IlpumMeHeHue ritoKko3bl Ha OCHOBE CBOMCTB.

3Ha4YeHue yIIIEBOJIOB B KUBOW MPUPOJE U KU3HU desioBeka. [ToHaTre o peakuusax
MOJIMKOHJECHCAIIMM W TUAPOJM3a Ha MPUMEPE B3aUMONPEBPAILCHHI: TIIOKO3a <>
MoJMcCaxapui.

Jemoncmpayuu

OxkucrneHue crnupTa B albJIeTu/I.

KauecTBeHHbBIE pEAKIIMUM HA MHOTOATOMHBIE CIIUPTBHI.

PactBopumocTh (heHoma B BOJIe MPU OOBIYHON TEMIIEpAType U HArPEBaHUM.

KauecTBeHHbIE peakiinu Ha (HEHOI.

Peaxuust cepeOpsHOro 3epKajia ajibJIeTU0B U TTFOKO3HbI.

OxkucieHue aabJAerua0B U TJIOKO3bl B KUCJIOTY C MOMOIIBIO THAPOKCUIA METU
(IT). KauecTBeHnHas peakius Ha Kpaxmai. Komiekius 23pupHbIX Macel.

Jlabopamopnsie onvimui

PactBopenue rimieprHa B Bojie M B3auMoelcTBre ¢ Tuapokcuaom meau (11).

CBoiicTBa YKCYCHOM KHCJIOTBI, OOIIME CO CBOMCTBAMH MUHEPATbHBIX KHUCIIOT.

Jloka3aTenbCTBO HEMPEIEIBHOTO XapaKTepa )KUAKOTO KUpa.

B3anmoieiicTBrE TIFOKO3bI M caxapo3bl ¢ Tuapokcuaom meau (11).

KauecTBeHHas peakuus Ha Kpaxmal.

Ilpogpunvnvie u npogheccuonanvno 3HauuUMble INEMEHMBL COOEPHCAHUA.
MeTuiioBblii  CIUPT M €ro HKCHOJIb30BAHME B KAYECTBE XUMHUYECKOTO ChIPbS.
ToKCMYHOCTH METaHOJIa W TIpaBWJIa TEXHUKM O€30MacHOCTH Tpu paboTe ¢ HUM.
OTWICHTJIMKOJIb U €r0 MpUMEHEeHHE. TOKCUYHOCTh STUJICHTJIMKOJIS U MpaBUjIa TEXHUKU
0e30macHOCTH MPHU padOTE C HUM.

[Tonyuenne ¢eHona W3 MPOIYKTOB KOKCOXMMHUYECKOTO TPOM3BOACTBA U U3
oenzona. [lonmukonaeHcanus ¢popmanbaeruaa ¢ GeHosoM B heHosohopMaIbIeTHIHY O
CMOITY.

Auneransaerun. [TonsiTue o keToHax Ha nMpumMmepe aneroHa. [IpumeHneHnne aneroHa
B TEXHHUKE U MIPOMBIIILICHHOCTH.

Mmuoroo6pasue KapOOHOBBIX KHCJIOT (IIaBEJICBONM KHUCIOTHI KaK JBYXOCHOBHOM,
aKPUJIOBOM KHUCJIOTHI KaK HETIPEACIbHON, OCH30MHOM KUCIOTHI KaK apOMAaTHUECKOM ).

[InenkooOpa3yromue Maciaa. 3aMEeHa KAPOB B TEXHHKE HENMUUIIEBBIM ChIPHEM.
CuHTEeTHYECKHE MOIOIIKE CPENCTBRA.



MosnouHokucioe Opokenne TIIOK03bl. KucioMmonounsie mpoaykTel. CriiocoBaHUE
kopMoB. HutpoBanue nemntonossl. [Iupokcunus.

2.4. Asomcooeparcawue opeanuyeckue coedurnenus. Ilonumepwi

Amunbl. [lonstue 06 amuHax. AnudaTuyeckue amMuHbl, UX KilacCUpUKAIUSI U
HOMEHKJIaTypa. AHWJIMH KaK OpraHu4yeckoe oOcHoBaHue. I[lonydeHne aHWIMHA U3
HUTpoOeH30a. [I[puMeHeHre aHuIMHa HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTBI. AMUHOKUCIOTHI Kak aM@oTepHble Tu(YHKIIMOHAIbHBIC
OPraHUYECKUE COCIUHEHUA. XUMUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJECHUCTBUE C
IeJI04YaMM, KUCIOTaMU M JPYr C JIpyroM (peaxkuusi MmojaukoHJeHcaruu). llentuanas
CBSI3b M MONUIEenTuAbl. [ [puMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Bbeaku. IlepBuunasi, BTOpUYHAsA, TPETUYHAs] CTPYKTYPbl OENKOB. XUMHUYECKHE
CBOMCTBa OCJIKOB: TOpEHUEe, JeHaTypalus, TUIpPOJIM3, I[BETHbICE PEaKIUU.
buonoruyeckue GpyHKIIMN OCIKOB.

IMonumepsl. benku 1 monucaxapuabl Kak OMOMOIUMEPHI.

Ilnactmacepl.  [lonyyeHne  MNOJMMEPOB — peakUMed  MOJIMMEPU3ALMM U
MTOJIMKOH/ICHCALINH.

TepMonacTuyHble MW TEPMOPEAKTHBHBIE  IulacTMacchl.  [IpeacraBurenu
IJI1aCTMACC.

Bosokna, wux kiuaccupukanmsi. Ilomyuenne  BonokoH.  OTAenbHBIC
MPEACTABUTENN XUMUYECKUX BOJIOKOH.

Hemoncmpayuu

B3anmoelicTBue aMMHaKa U AHWIMHA C COJITHOW KHUCIIOTOM.

Peakuust anHuiamHa ¢ OpOMHOM BOJIOH.

Jloka3aTenbCTBO HAIMUUS (PYHKIIMOHAJIBHBIX TPYIII B paCTBOPAaX aMUHOKHUCIIOT.

PactBopeHue u ocaxxaeHue OeKoB.

[{BeTHBIEC peakiuu OEIKOB.

['opeHue nTuubero nepa v MepCTsIHON HUTH.

Jlabopamopnvie onvimaol

PactBopenue 6ekoB B BOJIE.

Oo6nHapy:xeHue 6eJIKOB B MOJIOKE ¥ MSICHOM OyJIbOHE.

Jlenatypanus pacTBopa Oejika KypHHOTO Silla CHUPTOM, PACTBOpaMHU COJIeH
TSDKEJIBIX METAJJIOB U IPU HAIPEBaHUMU.

Ilpakmuueckue 3anamus

Pelmienrie SKCIEpUMEHTAIBHBIX 3aJlad  Ha MJACHTU(UKAIUIO OpPraHUuYECKHUX
COEIMHEHUM.

Pacnio3naBanue rmiactMacc ¥ BOJIOKOH.

Ilpogpunovnvie u npogheccuonanvno 3Hauumvle 31eMEHMbL COOEPHCAHUAL.
AMuHOKarnpoHoBasi kuciorta. KanpoH Kak MNpeacTaBUTENb MOJIMAMHUIAHBIX BOJIOKOH.
Ucnonb3oBanue rujaponn3a OCJIKOB B  NPOMBINIIEHHOCTH. [lOJWBUHUIXIOPUI,
noymTeTpad TOPITUIICH (Tedion). denonohopmalibIeTHAHBIC MJIACTMACCHL.
Hemwtynounn. [IpoMbIneHHOE NPOU3BOICTBO XUMHUUYECKUX BOJIOKOH.

Tembl pepepaToB (10KJIa10B), HHAUBUAYAJIBHBIX IPOEKTOB



VVVVVVYVY VYVV VVVVVVVVVVYV VY

YVVV VVVVVVVVVVVY

buotexHonOrMs ¥ reHHas nHKeHepus — texnosnoruu X XI Beka.
HaHoTexHOnOrnsg Kak MNPUOPUTETHOE HAIPABICHHE pPAa3BUTUS HAYKU U
npou3BocTBa B Poccurickon deneparuu.

CoBpeMeHHbIE METO/IbI 00€33apa>KUBaHUS BOJIBI.

AJIOTPOIHS METAJUIOB.

Kuznpb u gesrenabHocTsb /.M. Menaeneena.

«IlepuoanueckoMy 3aKOHY OyJlylliee HE TPO3UT Pa3PYIICHUEM. .. )

Cunrtes 114-ro snementa — TpuyM@ pOCCUNUCKUX PUIUKOB-SICPUTUKOB.
N3oTomnbl Bogopoaa.

Hcnonp30BaHne paguoOaKTUBHBIX H30TOINOB B TEXHUYECKUX LIEIIAX.
PeHTreHOBCKOE M3IIy4eHnEe U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEIULIMHE.
[1ma3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

AMopdHBIe BelecTBa B IPUPOIE, TEXHUKE, OBITY.

OxpaHa OKpYKaroIleW Cpeapl OT XMMHUYECKOTO 3arpsizHeHus. KosimuecTBeHHbIE
XapaKTEPUCTHKU 3arPSI3HEHUSI OKPYKAOLIEH CpeJIbl.

[IpuMeHeHue TBEpI0TO U ra3000pa3zHoro okcuaa yriaeposaa (IV).

3amuTra 030HOBOI'0 3KpaHa OT XUMHUYECKOT0 3arps3HEHUS.

['pyOonucniepcHble CUCTEMBI, HUX KilacCU(UKAIMs U HUCIOJIb30BaHUE B
po(heCCUOHATILHON e TENIbHOCTH.

KocMmernueckue renm.

[IpuMeHeHne CyCIeH3Ui U YMYJIbCUN B CTPOUTEIBCTBE.

MuHepaibl ¥ TOpHbIE TOPObI KAK OCHOBA JIUTOC(EPHI.

PactBopsI BOKpyT Hac. TuIbl pacTBOPOB.

Bopa kak peareHT u cpefa AJisi XUMUYECKOT0 MpoLecca.

Kuznsb u gedarensHocth C. AppeHuyca.

Bxnan OTEYECTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUHM DJIEKTPOIUTHYECKOU
JIUCCOLIAALIH.

VYcTpaHeHue )KeCTKOCTH BOJIbI HA POMBIIIIIEHHBIX IPEANPUATUSAX.

CepHast KUCIIOTa — «XJI€0 XUMUYECKOW TPOMBIILIIIEHHOCTH.

Hcnonp30BaHne MUHEPATIbHBIX KUCIOT HAa MPEANPUATHSIX PA3IUYHOTO MPOduIs.
OKCHJIBI M COJIM KaK CTPOUTENIBHBIE MAaTEPUAIIBI.

Hctopus rurnca.

[ToBapeHHas COJIb KaK XMMUYECKOE ChIPhE.

MHuoronukuii KapOoHAT KalbIUs: B IPUPOE, B MPOMBIILIIEHHOCTH, B OBITY.
Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

BupTtyanbHO€ MOAEIMPOBAHNE XUMHUUYECKUX MPOLIECCOB.

DIIEKTPOJIN3 PACTBOPOB JIEKTPOJIUTOB.

DIIEKTPOJIN3 PACIUIABOB AJIEKTPOJIIUTOB.

[IpakTHueckoe MpUMEHEHHE 3JEKTPoJin3a: papuHUpPOBaHUE, TabBAHOIJIACTUKA,
raJIbBaHOCTETU.

Hcropust monydyeHus v MpOU3BOACTBA AIFOMUHUS.

DNEKTPOIUTUYECKOE MTOTYYeHHE U papUHUPOBAHUE MEIH.

Kuzne u gesrensHOCTh [, JI9BW.
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Ponp MeTtasmmoB B HCTOpHMHM  Ye€NOBEYECKOW  muBuim3auuu. Mceropus
OTEYECTBEHHOW 4epHOM MeTtamyprud. COBpPEMEHHOE METAJUIypPTHUYECKOE
IIPOU3BO/JICTBO.

Hctopusi 0T€UECTBEHHON LBETHOM MeTaulypruu. Pojib METaluioB W CILUIABOB B
Hay4YHO-TEXHUYECKOM IIpOrpecce.

Koppo3sust meTaiioB 1 criocoObl 3alIUTH OT KOPPO3HH.

WNuepTtHbIe Uau O6J1aropoIHbIE Ta3bl.

Poxnaromme com — rajoreHsl.

HcTopust miBeACKOW CIUYKH.

Hctopust BOSHUKHOBEHUSI M pa3BUTHSI OPTaHUYECKOW XUMUH.

Kusznb u nesrenbHocth A.M. byTieposa.

Buranusm u ero kpax.

Ponp  OTEYeCTBEHHBIX YYEHBIX B CTAHOBJICHUM U PA3BUTHM MHUPOBOMU
OpraHUYECKON XUMUHU.

CoBpeMeHHBIE NPECTABICHUS O TEOPUU XUMHUYECKOTO CTPOECHHUS.
DKOJIOTHYECKHE ACTIEKTHI HUCIIOIB30BaHUS YTIIEBOJOPOIHOTO CHIPBSI.
DKOHOMUYECKHE ACIIEKTBI MEXAYHapOHOIO COTpYIHHMYECTBA o
UCIIOJIb30BAHUIO YIVIEBOAOPOAHOTO ChHIPbSI.

Hcrtopust OTKpBITHS U Pa3pabOTKU Ta30BbIX U HEPTSHBIX MECTOPOXKICHUHA B
Pocculickon ®@enepanumu.

XuMus yriieBoJIOPOJTHOTO ChIPbSI U MOsI Oy yiiasi mpodeccus.

YTIeBoa0opOAHOE TOILIMBO, €r0 BBl U HA3HAYCHHE.

CuHTeTHYEeCKHE KayuyyKU: UCTOPHS, MHOTOOOpa3ue U NEepCIeKTUBBI.
Pe3snHOTEXHMYECKOE MPOM3BOACTBO W €ro pojib B HAYYHO-TEXHUYECKOM
rporpecce.

CBapo4yHOE ITPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJOPOIOB B HEM.

Hed1h u ee TpaHCOpPTHpPOBKA KaK OCHOBA B3aWMOBBITOJTHOTO MEXIYHAPOIHOTO
COTPYAHHUYECTBA.

TEMATHUYECKOE IINTAHUPOBAHUE

Texauueckuit mpoduis TpodeccHoHaTbHOTO 00pa30BaHUS
[Ipu peanuzanum copepxaHusi 00Ie00pa30BATENIbHON YUECOHOU JUCITUTUIMHBI

«Xumust» B ripeaenax ocsoeHuss OOII CITIO na 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHUs C
noiayueHuem cpeanero ooémiero ooOpazoBanus (IIIIKPC) makcumanbhHas yueOHas
Harpy3ka oOyJaroIIuxcsi COCTaBIISCT:

no mnpodeccusim CIIO  Texnudeckoro mpoduiias npodhecCuoHaTBLHOTO

obpazoBanusi — 171 wac, w3 HHX ayauTopHas (oOs3aTeNbHAs) Harpyska

oOyuaromuxcsi, BKJIO4as J1a00paTOpHbIE OMBITHI U MPAKTHUYECKUE 3aHSATUS, —

114 yacoB; BHeayAUTOpHAsI CAMOCTOSITEIbHAS paboTa CTYAEHTOB — 57 4acoB;
TemaTuyeckui mjian

Bua yueOHoi padoThI KosaunvecTtBo yacoB




AyautopHnble 3ausaTus. Cogepkanue 00y4eHuUus

IIpodeccuun CITIO

Brenenue 2
1. O0masi ¥ HeOpraHu4ecKasi XUMHUSA 70
1.1. OCcHOBHBIEC MOHATHS Y 3aKOHBI
1.2. Ilepnoanyeckuii 3akoH u [lepuoanueckas cucrema
xummudeckux aneMeHToB JI.M. MeHaeneeBa u cTpoeHue aroma
1.3. CtpoeHue BerniecTBa 10
1.4. Bona. PacTBopsl. DieKTpoauTHUecKasi AUCCOLUALIUS 8
1.5. Knaccudukariys HeOpraHM4eCKuX COSUHEHUN U UX 12
CBOMCTBA
1.6. XuMuueckue peakiuu 14
1.7. Metanibl 1 HEMETaJUIbI 12
2. Opranuyeckasi XuMHust 42
2.1. OCHOBHBIE NOHATHUS OPTAHUYECKON XUMUH U TEOPUS 8
CTPOCHUSI OPTaHUYECKUX COCTMHEHUN
2.2. YrieBoaopoasl U UX MPUPOIHBIE HCTOUYHUKHU 12
2.3. Kucnopopacoaepsxaliyue opraHuueckiue COequHECHUS 10
2.4. Azotconepkalme OpraHnyecKue COeIMHEHMS. 12

[Tonumepsr

Buj yueOHoii padoThl

KoandyecTBo 4acos

IIpogeccun CIIO
Ayautopubie 3anaTus. Cogep:xxanue 00y4yeHust
Hroro 114
BHeayauropHasi caMoCTOsITe/IbHAs padoTa
IToaroroBka BBICTYIUIEHUH I10 33IaHHBIM TEMaM, JOKJIA0B,
pedeparos, 3cce, HHIUBUIYaIbHOTO MTPOEKTA C
MCIOJIb30BaHNEM MH(POPMAIIMOHHBIX TEXHOJIOTHH U Jp. o7

Ilpomesicymounan ammecmauyus 8 gpopme oughgpepenyuposannozo 3auema

Bcero

171

XAPAKTEPMCTHUKA OCHOBHBIX BHJIOB YUEBHOM JESATEJIBHOCTH

CTY/JEHTOB

Conep:xkanue XapaKTepUCTHKA OCHOBHBIX BUI0B JeSITeIbHOCTH
00y4eHus CTYJAE€HTOB (HA YPOBHE Y4eOHBbIX J1eiiCTBHI)




Baxueimue
XUMHUYECKUE
HOHSATUL

YMeHue  naBaTh  ONpEENIeHWEe U ONEpUpOBaTh
CIEIYIOIIMMHA  XMMHWYECKUMHU  TIOHATUSMHU:  BEUIECTBO,
XUMHUYECKUN DJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEJIbHbIE
aTOMHass M MOJIEKYJISIpHas Macchl, HOH, aJIOTPOIus,
U30TOIbI, XHUMHUYECKasi CBS3b, AIIEKTPOOTPULIATEIBHOCTD,
BaJICHTHOCTb, CTENEHb OKMCIIEHUS, MOJb, MOJIIpPHAs Macca,
MOJISIDHBIA  00BEM Tra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPHI,
UIEKTPOJIAT U HEDJIEKTPOJUT,  JJIEKTPOJHUTUYECKAsS
JUCCOLMAIS, OKUCIUTEIh U BOCCTAHOBUTEIb, OKUCIICHHE U
BOCCTAHOBJICHHE, TEIJIOBOM 3((EKT peakiuu, CKOPOCTb
XUMHUYECKON peaklud, KaTaiu3, XUMHYECKOe DPaBHOBECHE,
YIJIEpOAHBIN CKeneT, GyHKIMOHAJIbHAs TPyIIa, H30METpus,
TOMOJIOTHS.

Conepxanue
oOyJeHus

XapakTepucTUKa OCHOBHBIX BUJIOB JCSTEIBHOCTU CTYIEHTOB
(Ha ypOBHE YYEOHBIX JICHCTBHIN)

(OCHOBHBIE 3aKOHBI
XUMUUN

DopMyIUPOBAHUE 3aKOHOB COXPAHEHMSI MACCHI BEILIECTB U
IIOCTOSIHCTBA COCTaBa BEILIECTB.

YcTaHOBKa  MPUYUHHO-CJIEACTBEHHOM  CBSI3M  MEXKIY
COJICp’)KaHUEM 3THUX 3aKOHOB M HANMCAHUEM XUMHUYECKUX
(bopMyn ¥ ypaBHEHUH.

YcTaHOBKa 3BOJIIOLIMOHHOM CYIIHOCTH MEHJIECIIEEBCKOM U
COBPEMEHHOU (POPMYIUPOBOK TEPUOJAMUECKOTO 3aKOHA
J1.1. Menpaeneena.

OO0bsicHeHNE (bU3UIECKOTO CMBbICIIa CHMBOJIMKH
MEePUOANYECCKON TaOIUILI XUMHUYECKuX 3yemeHToB J[.U.
MenneneeBa (HOMEpPOB JJIEMEHTa, IMEPUOJAA, TPYIIIbI) H
YCTaHOBKA NMPUYHMHHO-CJICCTBEHHOM

CBSI3M MEXKJY CTPOCHHEM aToMa MU 3aKOHOMEPHOCTSIMHU
U3MEHEHUSI CBOMCTB JJIEMEHTOB W OOpa30BaHHBIX HMMH
BEILIECTB B MEpUOAaxX U rpymmax.

XapakTepucTHKa JIEMEHTOB MaJIbIX U OOJIBIINX MEPHUOJIOB
no ux nosoxkeHuto B Ilepuommueckonn cucreme JI.1.
MenneneeBa




OCHOBHBIE TEOPUU
XUMUU

YcTaHOBKa  3aBUCHMOCTH  CBOWCTB ~ XHMHYECKHUX
BEIIECTB OT CTPOCHHUS aTOMOB OOpa3ymomMX HX
XUMHYECKUX DJIEMEHTOB.

XapakTepuCTUKa BAXKHEMIIUX THUIIOB XHMHYECKHUX
CBSI3€U U OTHOCUTEIBHOCTH 3TOM TUIIOJIOTHUHU.

OObsicCHEHHE 3aBUCUMOCTH CBOWMCTB BEIIECTB OT HX
COCTaBa U CTPOCHUS KPUCTAIUIMYECKUX PELIETOK.

@OopMyIMpPOBKAa  OCHOBHBIX  IIOJIOXKCHUH  TEOPUU
3JIEKTPOJIMTUYECKON JHUCCOLMALIMM M XapaKTEPUCTHKA B
CBETE OTOM TEOPUM CBOMCTB OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX COCIUHEHHUIM.

@OopMyIMpPOBKAa  OCHOBHBIX  IIOJIOXKCHUH  TEOPUU
XMMHUYECKOTO CTPOCHUS OPraHUYECKUX COCIMHEHUU U
XapaKTEPUCTUKA B CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTMHEHUM

Baxueiiume
BeEIlleCTBA
Y MaTEepHUabl

XapakTepucTuKa  COCTaBa, CTPOCHUS,  CBOICTB,
MOJIyYeHUS U pUMEHEeHUs BaxkHenmmx MetamioB (IA u 1T A
TpYII, aJOMHUHUSA, XKEJle3a, a B €CTECTBEHHO-HAy4YHOM
npoduie U HEKOTOPBIX d-3JIEMEHTOB) U UX COCIMHCHUH.

XapakTepucTuka  COCTaBa,  CTPOCHHS,  CBOWMCTB,
MOJyYeHUs] U MpuMeHeHus BaxkHeumux HemetawioB (VI
A, VIIA, VIA rpynn, a Takxke azota u ¢ocdopa, yriaepoaa u
KPEMHUS, BOJOPO/Ia) U UX COCTUHEHUH.

XapakTepucTdKa  COCTaBa,  CTPOCHHS,  CBOWCTB,
MOJYYEHHUs] W TNPUMEHEHUST  BAXKHEWIIMX  KJIACCOB
VIJIEBOJOPOAOB  (QJKaHOB, IUKJIOAIKAHOB,  aJIKEHOB,
QIKWHOB, AapeHOB) M WX Hauboiee 3HAYUMBIX B
HApPOJHOXO3SIMCTBEHHOM IUIaHE MIPEICTABUTEIIEH.

AHanoruyHas XapaKTEPUCTHUKA BaYKHEHIITUX
MpPEACTAaBUTEIICH IpYTUx KJIaCCOB OpraHNYECKUX
COCIMHEHUI: METaHOJa M JTaHOJA, CJIOXKHBIX 3(UPOB,
JKUPOB,  MbUI,  a’mpAeruyioB  (popMalbIerujioB U
alneTanbJeruaa), KeTOHOB (aleroHa), KapOOHOBBIX KHCIIOT
(YKCYCHOUM KMCJIOTBI, JJII €CTECTBEHHO-HAYYHOT'O MpOoduis
MIPEJCTABUTENICH APYTUX KJIACCOB KHUCJIOT), MOHOCAaXapHI0B
(TmroKO03bl),  AMcaxapuaoB  (caxaposbl), MOJIMCAXapuJiOB
(kpaxmasa U 1eJUTI0JI03bI), aHUJIMHA, aMUHOKHUCIIOT, OCIKOB,
HUCKYCCTBEHHBIX W CHUHTETUYECKUX BOJIOKOH, Kay4dyKOB,
MJIACTMACC




XUMHUYECKUN SA3BIK
A CUMBOJINKA

Hcnonb3oBanne B yueOHOH ©  1NpodhecCHOHATBHOU
JEATEIIBHOCTH XUMUYECKUX TEPMUHOB U CHMBOJIUKH.

Ha3BaHue W3y4eHHBIX BEIIECTB MO TPHUBUAJIBHOW WIIU
MEXKIYHApOIHOW HOMEHKJIATYpPE U OTPAKEHHE COCTaBa TUX
COEJIMHEHUI C MTOMOIIbIO XUMUYECKUX (popmyI.

OTpaxeHrne XHMHYECKHX IPOLECCOB C  IMOMOIIBIO
YPaBHEHUN XUMUYECKUX PEAKIIUMN

Conepxxanue
o0yueHus

XapakTepuCcTUKa OCHOBHBIX BUJIOB JIESITEIbHOCTH
CTYJICHTOB (Ha YpPOBHE YUEOHBIX IEUCTBUIA)

XUMHUYECKHUE PEAKIIUU

OObsCHEHHE  CYIIHOCTH  XHMHYECKHX  IPOIECCOB.
Knaccudukanus XUMHUECKUX peakUUid MO pa3iIHnuHbIM
OpU3HAKaM: YUCIYy W COCTaBy IMPOIYKTOB M PEareHTOB,
TerioBoMy 3ddexTy, HampapieHuto, (aze, HaIUYUIO
KaTajau3aTopa, U3MEHEHHIO CTEIIEHEH OKHCICHUS 3JIEMEHTOB,
00pa3yroIux BelecTna.

VYcTaHOBKa MPU3HAKOB OOIIETO U Pa3IMYHOIO B TUIIOJIOTUU
peaxkuuil 175 HEOPraHUYECKON U OpraHNYECKON XUMUHU.

Krnaccugukanus BemecTs 1 MpoLeccoB ¢ TOUKH 3pEHUs

OKHCIICHHUS-BOCCTAaHOBIIEHHs. (CocCTaBleHUE ypaBHEHUH
peaxiuii C MOMOIIBI0 METO/1a AJIEKTPOHHOTO OallaHca.

OO0BscHEeHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakiny
U TIOJIOKCHHUSI XHUMHUYECKOTO PABHOBECHS OT pa3IMYHBIX
(akTOpoB

XUMHYECKUN BrinonHeHne XMMUYECKOT0 3KCIIEPUMEHTA B ITOJIHOM
SKCIIEPUMEHT COOTBETCTBHH C MPABUJIAMU OE30MTACHOCTH.
HabGnronenue, ¢pukcanus u onucaHue pe3yabTaToB
IIPOBEICHHOT0 KCIIEPUMEHTA
XuMH4IeCKast IIpoBeneHne caMOCTOATENBHOIO OUCKA XUMUAYECKOU
uHbopMaIus uHGOPMAIH C UCTIOJIb30BAHUEM PA3JIMYHBIX UCTOUYHHUKOB

(Hay49HO-TIOMYJIIPHBIX M3AaHUMA, KOMIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHEeTa).

Hcnonp30BaHne KOMIBIOTEPHBIX TEXHOIOTHHA JTsI
00paboOTKM U Mepeaur XMMUYECKOr HH(opMauu 1 ee
NIPEJICTABICHUS B Pa3IMUHbIX (hOpMax.

PacueTts! o
XUMHUYECKUM
dbopmynam

Y YPAaBHEHUSIM

YcTaHOBKa 3aBUCUMOCTH MEXAY KAUECTBEHHOW U
KOJMYECTBEHHOW CTOPOHAMU XUMUYECKUX OOBEKTOB U
IIPOLIECCOB.

Pemenue pacdeTHbIX 3a/1a4 IO XUMUYECKUM (POPMYJIaM H
YPaBHEHUSIM




[IpodunbHOE U OObsicHEHUE XUMHUYECKUX SIBJICHUH, MPOUCXOMAIIUX B

npodec- npupoe, ObITY U Ha IPOU3BOJICTBE.
CHOHAJIbHO 3HAYNMOE OmnpeneneHrne BO3MOXXHOCTEH MPOTEKAHUS XUMHUYECKHX
coJiepKaHue PEeBpPAILCHUN B PA3TUYHBIX YCIOBUSX.

CoOnronenue  mpaBUI  OKOJIOTUYECKH  TPAMOTHOTO
MIOBEJICHUS B OKPY>KaIOIIeH cpene.

OrmeHka BIIMSTHUS XHUMHAYECKOTO 3arpsi3HEHUS
OKpY’KaIOIIe Cpeibl Ha OPraHW3M YENOBEKAa W JIPYTHE
’KUBBIC OPTaHU3MBI.

Cobmonenne mpaBwil  O€30MacHOTO  OOpalieHus ¢
TOPIOYMMHU W TOKCHYHBIMH BEIIECTBAMH, JIA0OPATOPHBIM
000py1I0BaHUEM.

[ToaroToBka pacTBOPOB 33JaHHOM KOHLIEHTPAIMH B OBITY
Y Ha TIPOM3BOJICTBE.

Kputnyeckast oIleHKa JOCTOBEPHOCTH XUMHYECKON
MH(OPMAIINH, TOCTYHAIOIIEH 13 pa3HBIX HCTOYHUKOB

YYEBHO-METOIMYECKOE

N MATEPUAJIBHO-TEXHNUYECKOE OBECIIEHEHUE ITPOI' PAMMBI
YUYEBHOU JUCLUTIIAHBI « XUMMU SI»

OcBoeHue mporpaMMbl y4eOHOM TUCIUIUIMHBL « XUMUs» MpearoaraeT Haluuue
B npodeccruoHanbHON o0OpazoBarenbHOI OpraHu3aluy, peann3yrouen
00pa3oBaTeIbHYIO IIPO-TPAaMMY CpPEIHEro OO0IIero oOpa3oBaHMs B IpejeiaX OCBOCHUS
OOIl CIIO Ha ©6a3e OCHOBHOrO 00Imero oOpa3oBaHus, KaOWHETa XUMHUH C
naboparopueid W J1aOOPAHTCKOM KOMHATOM, KOTOPOM MMEETCS BO3MOXKHOCTH
oOecreunTh cBOOOIHBIN A0cTyn B HTEpHET BO BpeMsl yUeOHOTO 3aHATHS U B MEPUO
BHEYUYEOHOM JEATEIBHOCTH 00YYaIOIIUXCSl.

[Tomenienne kaOMHETa JOJKHO YIOBIETBOPATH TpedoBaHusiM CaHUTapHO-
snuAemMuosiornueckux mnpaBuid M HopMatuBoB (CaulluH 2.4.2 No 178-02) u ObITh
OCHAIICHO THUIIOBBIM 00OPYIOBAaHMEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAaHUSAX, B TOM
qyclie  CIEeUUAIM3UPOBAHHOW y4yeOHOM MeOenbl0o W CpeicTBaMU  OOy4YeHHs,
JOCTATOYHBIMHU IS BHIIOJTHEHHS TPEOOBAaHUM K YPOBHIO OJATOTOBKU 00YUYaOIIUXCS.

B KaOWHeTe JOHKHO OBITh MYJIBTUMEIUHHOE 000pYy/IOBaHUE, TOCPEICTBOM
KOTOpPOT0 yYaCTHUKH 00pa30BaTEIbHOTO MpOoIecca MOTYT MPOCMATPUBATh BU3YaJIbHYIO
MH(OPMALIMIO N0 XUMUH, CO3/1aBaTh NPE3EHTAIlMH, BUIeOMAaTepUabl U T.I1.

B COCTaB yueOHO-METOINYECKOTO U MAaTePUaIbHO-TEXHUYECKOTO OCHAIICHUS
KaOWHeTa XUMHUU BXOJISAT:




MHOTO()YHKITMOHATIbHBIN KOMIUIEKC TTPETIOIaBaTEeIs;

HaTypaJIbHbIe OOBEKTHI, MOJCIH, MPHOOPHI W HAOOPBI ISl TIOCTaHOBKU
JEMOHCTPAIIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA;

NIeYaTHBIC U SKPaHHO-3BYKOBBIE CPEACTBA OOYUCHHSI,

CpeICTBA HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH;

PEaKTUBHI,

MIEPEYHU OCHOBHOM U JIOMOJHUTEIBHON Y4eOHOU TUTEpaTyphl;

BCIIOMOTATEIIbHOE 000PYAOBaHUE i HHCTPYKITUH;

OonbmuoTeuHbId HOH.

OoubaroTeYHbI (POHA BXOIAT YYEOHHUKH M y4eOHO-METOAMYECKUE KOMILICKTHI
(YMK), pekomMeHIOBaHHbIE WU JOMYILICHHbIE i1 HCMOJb30BAaHUS B
npo(ecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3alUAX,  peaJu3yIoIIuX
o0pa3oBaTeNbHYI0 MpOrpaMMy cpeaHero oOiiero oOpa3oBaHUsI B Mpejenax
ocBoenust OOIT CITO na 6a3e 0CHOBHOTO 001Iero 00pa3oBaHuUs.

bubnuoteunsiii GoHA MOXKET OBITH JIOMOJHEH XUMHUYECKON JHITUKIONEANCH,
CIIPaBOYHUKAMU, KHUTAMU JIJI YTEHUS IO XUMUHU.

B IpoLIECCe OCBOCHMSI TMPOTpamMMbl  y4eOHOM  JTUCHUIUIMHBI  «XHUMUS
CTYJIEHTbI JIOJDKHBI HMMETh BO3MOXHOCTb JIOCTyNa K OJJIEKTPOHHBIM Yy4EOHBIM
MarepuaiaM IO XUMHUHU, UMEIOIUMCS B CBOOOJHOM joctyne B cetu WHTepHeT
(27IeKTPOHHBIM KHUTAM, MPAKTUKyMaM, TecTam, Marepuaiam EI'D u np.).
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JINTEPATYPA

st ctyneHToB

Tabpuenan O.C., Ocmpoymos U.I'. Xumus mis npodeccuil U crienuanbHOCTeH
TEXHUYECKOTO MPoduIs: Y4COHUK I CTY. YUpEexKIACHUN cpell. pod. oOpa3oBaHus. —
M., 2019.

L'abpuensn O.C., Ocmpoymose HU.I., Ocmpoymosa E.E. u Op. Xumus s
npodeccuii U CHenuarTbHOCTEN €CTECTBEHHO-HAYYHOrO Mpo(uiis: y4eOHHUK sl CTY.
yupexaeHuil cpell. npod. oopazosanus. — M., 2014.

Tabpuenan O. C., Ocmpoymos U. I'. Xumus 1t npodeccuit U crienuanbHOCTEH
COIMAIBHO-D)KOHOMHYECKOTO ¥ TyMaHUTapHOro mnpoduieil: ydyeOHUK [ CTYI.
yupexaeHuil cpell. npod. oopazosanus. — M., 2014.

L'abpuensn O.C., Ocmpoymos U.I"., Cnaoxos C.A., [lopogpeesa H.M. IIpakTuxym:
yue0. mocodue /I CTyA. YUpexaeHui cpen. npod. oopazoanus. — M., 2014.

Labpuensn O.C., Ocmpoymos H.I., Cnaokos C.A. Xumus: mocodbue s
noAaroroBku k EI'D: y4ue6. mocobue jyist CTyI. yUpeKJISHHUM cpell. Tpod. oOpa3oBaHusl.
— M., 2014.

Labpuenan O.C., Jlvicoea I'I. Xumuda. TecTbl, 3a7a4u U yIpaxXHEHUs: yueo.
mocooue i CTy. yupexaeHui cpe. nmpod. oopazoBanus. — M., 2014.

Epoxun FO.M., Kosanesa H.b. Xumusa mis npodeccuii U CHelHalbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduiiel: ydeOHUK IS CTYI. YUPEKICHUN
cpen. npod. obpazoBanus. — M., 2014.

Epoxun FO.M. Xumus: 3agauu W yHOpaxHeHHs: ydeO. mocoOue st CTy..
yapexJieHuit cpen. mpod. odpazoanus. — M., 2014.

Epoxun FO.M. CO0pHUK TE€CTOBBIX 3aJJaHUi MO XUMHH: yueO. mocodue s CTy/.



yupexaeHuit cpen. npod. odpazoBanus. — M., 2014.

Epoxun IO.M., Kosanesa HU.b. Xumusa s npodeccuil U CIelHaTbHOCTEH
TEXHUYECKOTO NpO-(uiis. DIEKTPOHHBIA y4eOHO-METOJIMYECKUM KOMIUIeKC. — M.,
2014.

Cnaokos C. A., Ocmpoymos U.I'., ['abpuenan O.C., Jlykvanosa H.H. Xumust nis
npodeccuil crnenuanbHOCTE TEXHUYECKOro Mpouis. DIEKTPOHHOE MPHUIIOKEHHUE
(37IeKTpOHHOE y4eOHOE M3IaHKe) JUIS CTY. YUPEeXKACHUHN cpell. mpod. oOpazoBaHUs. —
M., 2014.

I[J]SI npenoaaBaTeast

1. ®enepanbubiii 3aKoH 0T 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Odeneparnuny». [Ipukas MunuctepcTBa oOpazoBanus U Hayku PD ot 17.05.2012
Ne 413 «O6 ytBepxkaeHuu (peaepaibHOro rocyAapCTBEHHOIO0 00pa30BaTEILHOTO
CTaHJapTa cpeiHero (IMoJHOro) o0Iero 0opa3oBaHUs».

2. Tlpuka3z MunucrepctBa oOpazoBanus W Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHHH u3MeHeHuil B IIpuka3 MunucrtepcrBa oOpa3zoBaHus v Hayku P®D ot
17.05.2012 No 413 «O0 yTBepxkaeHuH (eaepanbHOro rocydapCTBEHHOTO
00pa30BaTEIBLHOIO CTAHAAPTA CPEHETO (MOTHOT0) 001Ier0 00pa30BaHUS.

3. Ilucemo JlemapramMeHTa TrOCyAapCTBEHHOM TIOJUTHKU B cdepe MNOArOTOBKU
pabounx kampoB u JIIIO MwunroOpHAykum Poccum ot 17.03.2015 Ne 06-259
«PexoMeHanuu 1Mo opraHu3alMK MOJYYEeHHs] CpEeTHEro oOIero oopa3oBaHus B
Ipeziesiax OCBOEHUsSI 00pa30BaTENbHBIX MPOrPaMM CPEIHEr0 NPo(hecCUOHATBHOTO
oOpa3zoBanusi Ha 6a3e OCHOBHOTO OOIIEro OOpa3oBaHUS C y4eTOM TpeOOBAHMIA
(enepanbHBIX TOCYAAPCTBEHHBIX O0OPAa30BATEIbHBIX CTAHJIAPTOB U MOJy4aeMoOi
npodeccun M CrenuagbHOCTH CPETHEr0 MPOPECCHOHATTEHOTO 00pa30BaHUs.

4. I'abpuenan O.C., Jlvicosa I''.I. Xumus: KHUTA Il TIpenogaBaTeis: y4e0.-MeTo.
rmocobue. — M., 2012.

5. T'abpuensan O. C. u op. Xumus s npodeccuit U crnenuarabHOCTeH TEXHUYECKOTo
npo@uiist (3JEKTPOHHOE MPUIIOKEHHE).

HNuTepHer-pecypcsnl
www.pvg.mk.ru (omammuana «ITokopu BopoObeBbI TOpEI»).
www.hemi.wallst.ru (OGpa3oBaTenbHBIA CAaHUT MJIS IIKOJBLHUKOB <« XHUMUS).
www.alhimikov.net (O6pa3zoBaTenbHBIN CAUT IS ITKOJIBHUKOB).
www.chem.msu.su (DekTporHast GMOIUOTEKA IT0 XUMUH ).
WWW.enauki.ru (MHTepHeT-u3aanue sl yautened « EctecTBeHHbIe HAyKn»).
www.1september.ru (meroaunueckas rasera «IlepBoe ceHTIOP»).
www.hvsh.ru  (kypHasm «XUMHS B IIKOJIE»).
WAAMW.N1J.TU - (xypHAT « XUMHS U )KA3HBY).
www.chemistry-chemists.com (37eKTpOHHBIH XypHaT « XUMUKHA U XUMUSD» ).



http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/

