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MOACHUTEJIBHAS 3AIINCKA
[IporpamMmma 0011€00pa3oBaTeIbHON YUEOHOW TUCHUILIMHBI «XHUMHs» IpeaHa3HaueHa
JUISl U3yYEeHUsS XUMHUU B NMPOQECCHOHANBHBIX 00pa3zoBarenbHbIX opranHuzanusx CIIO,
peam3yOmux 00pa3oBaTeIbHYI0 NPOrpaMMy CpeIHero oO0mero oOpa3oBaHUs B
npenenaax OCBOCHHsI OCHOBHOM mpodeccruoHanbHoi oOpa3oBarenbHoil mporpammel CITO
(OIIOIT CIIO) nHa 6a3ze oOCHOBHOrOo oOmero oOpa3oBaHUsI TIPU  MOATOTOBKE
KBUTU(DUIIMPOBAHHBIX PAO0OUMX, CIIYKAIIUX, CTICIIMATUCTOB CPETHETO 3BEHA.
[Tporpamma pazpaborana Ha ocHOBe TpeboBanuit ®I'OC cpegHero obmiero oopazoBaHus,
NPEIBIBIIEMBIX K CTPYKType, COACPKAHUIO M pPe3yJbTaTaM OCBOCHHUS Y4YeOHOU
TUCHUIUIMHBL  «XUMUS», B COOTBETCTBUM C PekoMeHmanusMu 10 oOpraHu3aluu
MOJIy4eHHsI CpefHero oOlmiero oOpa3oBaHUsi B Mpejesiax OCBOCHHUS 00pa30BaTENbHBIX
IporpaMM CpelHero mnpoeccHuoHaIbHOIO 00pa3oBaHUsl HAa 0a3e OCHOBHOrO OOIIEro
00pa3oBaHus ¢ y4eToM TpeOoBaHUM (eepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB U  TOJydyaeMod  mpodeccud  WIM  CHEHUAIbHOCTH  CPETHETO
podeccronamsHOr0 0OpazoBanus (MuchkMo JlernaprameHTa rocy1apCTBEHHOM MOJTUTHKHU B
cdepe noaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-
259), onobOpeHHo# peleHueM (eneparbHOro y4eOHO-METOANYECKOTO OOBEIUHEHUS T10
obmemy o0pazoBaHuto (MpoToKkoa oT 28 uroHsA 2016 1. Ne 2/16-3).
Coneprkanue porpaMMbl « XUMHFsD HAITPABJICHO Ha JIOCTHKCHHE CISAYIOIINX eJIei:
* hopMHUpOBaHHUE Yy O0YUYAIOIINXCS YMEHHS OIICHUBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS
JUTSL KQKJIOTO YeJIOBEKa,
* popmupoBaHue y oO0y4aromuxcs EJIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMUU B
CO3JIaHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA; YMEHUS OOBSICHSTH
OOBEKTHI M TMPOIECCHl OKPYXKAIOIIEH NEeWCTBUTEIBLHOCTH: MPHUPOTHOMN, COLMAIBHOM,
KYJbTYPHOM, TEXHUUECKON CPeJibl, — UCIONb3Ysl ISl ITOI0 XMMUYECKUE 3HAHUS;
* pasBuTHEe y OOY4YaOIIMXCS YMEHUU pa3nuyaTh (akThl W OIEHKH, CpPaBHUBATh
OIICHOYHBIC BBIBOJIBI, BUCTh UX CBSI3b C KPUTCPUSIMHU OIICHOK U CBSI3b KPUTEPUEB C
ONPEJEIICHHON CUCTEMOU LIEHHOCTEH, (GOpMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;
* IpuoOpeTeHre 00yHarOIMMUCS OIBITA Pa3HOOOPAa3HON AEATEIbHOCTH, TO3HAHUS
Y CAaMOIIO3HAHHUS; KITFOYEBBIX HABBIKOB, HIMEIOIINX YHHUBEPCATHLHOE 3HAUCHHUE IS
Pa3IUYHBIX BUAOB JIEATEILHOCTH (HABBIKOB pEIICHUS MPOOJEeM, MPUHATHUS PEUICHH,
MOKCKA, aHalIM3a U 00pabOTKH HHPOPMAITUU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB U3MEPEHUH, COTPYTHUYIECTBA, 0€30MACHOTO OOpAIIEHHs C BEIICCTBAMU B
MOBCETHEBHOM JKU3HU).
B mporpammy BKIIOUEHO cOepaHUE, HAllpaBICHHOE Ha (POPMUPOBAHUE y CTYIEHTOB
KOMIIETEHIINH, HeoOXoauMBIX 11 KadecTBeHHoro ocoenus OIIOII CIIO na 0aze
OCHOBHOTO 001Iero oOpa3oBaHUs C TOJYyUYEHHEM CpEAHEro ooOmero oOpa3oBaHUs;
POrpaMMBbl TTOJTOTOBKHA KBaJU(UIMPOBAHHBIX Pab0YMX, CIYKAIIUX, MTPOrPaAMMBbI
MOATOTOBKH crieruanucToB cpeanero 3seHa ( [ITICC3).
[Tporpamma MOKET HCIOIB30BATHCS IPYTUMU MPOPECCHOHATEHBIME 00pa30BaTEIbHBIMU
OpraHM3alUsAMHU, PEATU3YIOMMMUA O0pa30BaTEIbHYI0 MPOrpaMMy CpPEIHEero OOIIero
obpazoBanuss B mnpenenax ocBoeHus OIIOII CIIO na 06a3e OCHOBHOTO OOIIETO
obpazopanus( [IIICC3).
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OBIIAS XAPAKTEPUCTHUKA YUYEBHOM JJUCHUIIJIMHBI «XUMMUSI»

XUMHSI — 3TO HayKa O BEUIeCTBaX, UX COCTAaBE U CTPOEHUH, CBOMCTBAX U MPEBPALICHUSX,
3HAYEHUU XUMHUYECKUX BEIIECTB, MAaTEpPHAIOB M TPOIECCOB B MPAKTHUYECKOU
JeSITETIbHOCTHU YeJIOBEKa.

Conepxxanue 001e00pa3oBaTeIbHON YUEOHOW AUCIUIUIMHBI «XUMUS» HaIMpaBJIEeHO Ha
YCBOCHHE 00YYarOUIMMUCS OCHOBHBIX MOHSITHM, 3aKOHOB W TEOPUN XHWMHUU; OBJIAJICHUE
YMEHUAMU HaAOII0aTh XUMHUYECKUE SIBJICHUSA, MPOBOJIUTH XUMHUYECKHNA HKCHEPHUMEHT,
NPOU3BOJANTH pPACUYETHl HA OCHOBE XHMHUYECKHX (OpPMyNl BEIIECTB U YpaBHEHHU
XUMHUYECKUX PEAKIIHM.

B npornecce nzyueHust XuMun y 00y4aroumxcs pa3BuBaloTCs MO3HABATEIbHBIE HHTEPECHI
U UHTEJUIEKTyallbHble CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEILHOM HPUOOpETEeHHUs
3HAHUW TIO0 XUMHH B COOTBETCTBUM C BO3HHUKAIOUIMMH >KM3HEHHBIMH MpOOJIeMamu,
BOCIIUTHIBAECTCS OEPEKHOE OTHOIICHHUS K MPUPOJE, MMOHMMaHUE 30pOBOTO oOpasza
KHU3HU, HEOOXOTUMOCTH MPEAyNpPEKIACHUs SIBICHUM, HAHOCALIMX Bpell 3J0pPOBbIO U
OKpYXaroUIeN cpele.

OHM oOCBaWBAarOT MPHEMBI TPAMOTHOTO, OE30MAaCHOTO WCIOJIB30BAHMS XHUMHYECKUX
BEIIECTB M MaTepUaAIOB, MPHMEHSEMBIX B OBITY, CEJIHCKOM XO3AWCTBE U Ha
MIPOU3BOJICTBE.

[Tpu cTpykTypupoBaHuM cofepKaHus 001meo0pa3oBaTeNbHON Y4eOHOW TUCIIUILTUHBI 15
po¢eCCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3allui, peaan3yrImuXx 00pa3oBaTeIbHYIO
nporpaMmy cpeaHero obmiero oopazosanus B npenenax ocsoenus OIIOIT CIIO na 6a3ze
OCHOBHOTO 00IIero o0pa3oBaHUs, YYMThIBAJaCh OOBEKTHBHAs pEaIbHOCTh —
HeOONbIIOW O00bEM YacoB, OTIYNIEHHBIX HA UW3YYCHHE XUMHH U CTPEMJICHHE
MaKCHUMaJIbHO COOTBETCTBO-

BaTh HJIeAM pa3BUBaroliero ooyuenus. [loaromy TeopeTnueckue BOPOCHl MaKCUMAJIbHO
CMEILIEHbl K HAa4Yally M3y4eHHUs AUCUUIUIMHBI, C TEM YTOOBI MOCIEAYIOMUN (PaKTHIeCKUn
MaTepHuall pacCMaTPUBAJICS HA OCHOBE U3yUYEHHBIX TEOPHUH.

Peanu3anus neayKTHBHOTO TOIX0AA K U3yUEHUIO XUMHH CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKUX OTepaluii MBIIUICHHUSI, KaK aHallu3 U CUHTE3, 0000IIeHNe U KOHKPETU3allus,
CpPaBHEHHUE M aHAJIOTHA, CUCTEMAaTH3aUs U KIACCU(PHUKALUS U Jp.

N3ydyenne xumMuum B NpO(PECCHOHATBHBIX  OOpa30BaTENbHBIX  OPraHU3ALUSAX,
peanu3yrommx 00pa3oBaTeIbHYI0 NPOrpaMMy CpelHero oO0mero oOpa3oBaHUs B
npenenax ocsoenus OITOIT CITO na 6aze 0CHOBHOTO 00111er0 00pa3oBaHus, UMEET CBOU
OCOOCHHOCTH B 3aBUCUMOCTH OT NpOodmis NpodeccHoHaTbHOro 00pa3oBaHUS. ITO
BBIPAKAETCS B COJEP)KaHUM OOYUYCHHsSI, KOJTMUYECTBE YACOB, BBIICTSIEMBIX HA W3YUCHHE
OT/ACIBbHBIX TEM TMPOrpaMMbl, TIYOMHE HX OCBOCHHUS OOYyYalIIMMHUCS, OO0OBeMe U
XapakTepe MPaKTUYECKUX 3aHSATHH, BUAAX BHEAYJUTOPHON CaMOCTOSITEIbHOW pPabOThI
CTYJICHTOB.

[Tpu ocBoenun npodeccuit CIIO u cneunansroctei CI10
TEXHUYECKOro mnpoduis mnpodeccuoHaibHOr0 00pa30BaHMsl XUMHUSI H3ydaercs Ooliee
yrayOJIeHHO Kak mpoduiibHas yuyeOHasi AUCHUIUINHA.

Cremuduka W3ydeHHS XUMHUH TPU OBIAJCHUH NPOPECCHSIMH H CIECHUATBHOCTSIMH
TEXHUYECKOro mpoduis oTpaxkeHa B Kaxaod TeMe pasnena «ConepkaHue ydyeOHOU
TUCIUIUIMHBD B pyOpuke «IIpodunbHbie U mpodeccuoHanbHO 3HAYMMbBIE SJIEMEHTHI
coJiepKaHus». DTOT KOMIIOHEHT peajlu3yercsl MpU MHIUBUAYAIBHON CaMOCTOSTENbHON
paboTte oOyuwaromuxcsa (HamucaHuu pedeparoB, MOATOTOBKE COOOIICHUM, 3allluTe
MPOEKTOB), B TMpolecce y4yeOHOW IesTENbHOCTU MOJ PYKOBOJCTBOM MpeErnojaaBaTess
(BBIMOJTHEHUH XMMHUYECKOTO JKCIEPUMEHTa —I1a00paTOPHBIX OMBITOB U MPAKTHUYECKUX
paboT, peleHNH MPAKTHKO-

OpPUEHTHPOBAHHBIX PACYETHHIX 33724 U T. 1.).



Jns ~ opraHu3anmuy  BHEAYJUTOPHOW  CaMOCTOSITENIBHOW  pabOThl  CTYICHTOB,
oiazaeBatomux mnpodeccusmu CIIO u cmeumanbHocTaMu CIIO  TexHMYECKOTO U
€CTECTBEHHO-HAay4YHOro Tmpoduieit mnpodeccuoHanbHOro 00pa3oBaHMsl, MPEACTABICH
IpUMEpHBIN NepeueHb pedepaToB (IOKIAI0B), HHANBUAYAIBHBIX IPOEKTOB. B mporecce
U3yYCHUS] XUMHUH BaXHO (QOpMHpOBaTh HWHGPOPMAIMOHHYI)  KOMIIETEHTHOCTh
oOyuvaromuxcs. [loaTomy mnpu opraHuzanuu CamMoCTOSATEIbHOW paboThl HEOOXOAMMO
aKIICHTUPOBATh BHUMaHWE OOydYarouuxcs Ha ToWcKe WHGOpPMAIMM B CPEICTBAX
maccmenua, MHTepHere, y4eOHOW M CIIENMANBbHON JHTEpPaType C COOTBETCTBYIOIIUM
oopMIIEHHEM U TIPEICTABICHUEM PE3YIIbTATOB.

Nzyyenune oOuieoOpa3zoBaTebHON y4eOHON AMCHMIUTMHBI «XHUMHSD 3aBepIIaeTCs
NOJIBEZICHUEM UTOTrOB B (hopme audpepeHIupoBaHHOIO 3a4eTa WM SK3aMEHa B paMKax
IPOMEKYTOYHOM arTecTalMu CTyAeHToB B mpouecce ocBoenuss OIIOII CIIO ¢
noyryueHueM cpeasero oomiero oopazoranus ( [TIICC3.)



1. MACHIOPT PABOYEN ITPOT'PAMMBI YYEBHOU JUCIATLTAHBI

«KXNMHAD»

1.1.001acTh NpUMEHEHHSI TPOTPAMMBI

PaGouas nporpamma y4eOHON AUCHUIUTMHBI « XUMUS» TIPeIHA3HAUCHA
JUIA W3YYEeHUS XUMHHU B Tpo(decCHOHaTIbHBIX 0oOpa3zoBaTenbHbIX opranuzauusax CIIO,
peanm3ylonmx 00pa30BaTENbHYI0 MPOrpaMMy CpenHero oOmiero o0pa3oBaHHs B
npenesax OCBOCHHsSI OCHOBHOM MpodeccuoHanbHOi oO0pa3oBarenbHoil nporpammel CIT1O
(OIIOIT CIIO) Ha ©6a3e OCHOBHOrO OOIIEro o00pa3oBaHUs TPH TOJATOTOBKE
KBATM(UIIMPOBAHHBIX pabOuMX, CIIyXalluX, CHELHAIUCTOB CpPEAHEro 3BEHa IO
cnequanbHocTAM: 15.02.12  MoHTax, TeXHUYECKOE€ OOCIyKMBAaHWE UM PEMOHT
HPOMBIIIICHHOTO 000py/J0BaHus (TI0 OTPACIISIM)

Pabouast nmporpamma no JUCHMILIUHE «XHUMUS» MOXKET ObITh HCIOJIb30BaHA B JAPYTUX
y4eOHBIX 3aBEJCHHUSIX CpPEOHEro MNpO(EeCcCHOHATBHOTO OOpa30BaHUS TEXHUYECKOTO
npodwiIst. IS U3YYSHHS XUMHUH B IPOPECCHOHAIBHBIX 00pa30BaTeIbHBIX OPraHU3aIUsIX
CIIO.

1.2. Mecro y4yeOHOH AMCHUINIMHBI B CTPYKTYpe OCHOBHOI NpogeccHoHATLHOM
00pa3oBaTeJIbHON MPOrPaMMbI: MECTO YUYE€OHON AUCHUIUIUHBI «XUMHUS» — B COCTaBe
o0meoOpa3oBaTeNbHbBIX ~ YYEOHBIX  JTUCHUUIUIMH 1O  BbIOOpY, (GOpMUPYEMBIX U3
oOs3aTenbHbIX TpeaMeTHeix obnacteit ®I'OC cpeanero oOumiero o0pa3oBaHus, s
npodeccuit  CIIO wunmu  cnemmanbHocTeit  CIIO  cooTBercTBylomero  mpoduis
npodeccuoHaTbHOTO0 00pa30BaHMS.

1.3. Hean 1 3a71aun yueOHOH IMCHUIIMHBI — TPEOOBAHMS K Pe3yJbTATAM OCBOCHMS
Y4eOHOM QM CIUIIUHBI:

OcBoeHue coiepkaHuig y4eOHON TUCIHUIUTUHBI «XUMUS», 00CCIEUYMBACT JOCTHUIKECHHE
CTYJICHTAMH CIICAYIOIUX Pe3yJbTATOB:

* IUYHOCHHBIX:

—— YYBCTBO TOPJIOCTM M YBaXXEHHS K HMCTOPHUH U JOCTHIXKEHUSM OTEUYECTBEHHOMU
XUMHYECKOM HAayKH; XHUMHUYECKH TIpaMOTHOE TIOBEACHHE B NPOPECCHOHAIBHOM
JESITETFHOCTH U B OBITY NP 0OpaImieHn ¢ XUMUIECKUMHU BEIIECTBAMH, MaTepUaTaMU |
npoleccaMu;

—— FOTOBHOCTH K IPOIOJKEHUIO 00pa30BaHus U MOBBIICHHS KBAIN(UKALIUN B U3-
OpaHHO# podecCHOHATIEHON NeSTENFHOCTH M 0ObEKTUBHOE OCO3HAHUE POJIH XH-
MHUYECKHX KOMITETEHIHI B 9TOM;

—— YMEHHE HCTOJIb30BaTh JOCTHKEHUSI COBPEMEHHOM XUMUYECKON HAYKH M XUMHUYECKHUX
TEXHOJIOTUH JJIs1 OBBIIIEHUS COOCTBEHHOT'O MHTEIIEKTYaJIbHOI'O Pa3BUTHSI B BBIOPAHHOM
npodeccHoHaNBHON eI TEIIBHOCTH;

* MemanpeomemHulXx:

—— HCMOJIb30BaHUE PA3IMUYHBIX BUJIOB O3HABATEIHHON JESTEIBHOCTH M OCHOBHBIX
MHTEJUIEKTYaIbHbIX Onepaluii (MOCTaHOBKH 3a/1a4H, (POPMYJIMPOBAHUS TUIIO-

T€3, aHAJIN3a U CUHTE3a, CPaBHEHUsI, 0000IIECHUS, CUCTEMATU3aLIUU, BBISBICHUS
NPUYUHHO-CIICACTBEHHBIX CBSI3EH, IIOMCKA aHAJIOTOB, (POPMYITMPOBAHUS BEIBOJIOB)

JUIs pelIeHUs] TOCTAaBICHHOM 3a/1a4u, MPUMEHEHUE OCHOBHBIX METOIOB IMO3HAHUS
(HaburoIeHUs], HAYYHOTO SKCTIEPUMEHTA) JUTsl U3YUYCHHSI Pa3IMYHBIX CTOPOH XU-
MHUYECKHX 00BEKTOB U MPOIIECCOB, C KOTOPHIMU BO3SHUKAET HEOOXOAMMOCTh CTaJ-
KHBaThCS B po(eccCuoHaIbHOU cdepe;

—— HCHOJIb30BaHUE PA3IUYHBIX UCTOYHUKOB JUIS MOJYyYEHHUs] XUMHUECKON HH(popMaluy,
YMEHHE OIICHUTh €€ JOCTOBEPHOCTh [JIsi JIOCTIDKEHHS XOpOIIUX pe3yJbTaTOB B
npodeccruoHaNbHOH chepe;



* npeOMemHubIX: *
—— c(hOpMUPOBAHHOCTH MPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHON HAyYHOM
KapTHHE MUPA; TOHUMaHUE POJIM XUMHHU B (POPMHUPOBAHUU KPYro3opa U (pyHK-
L[I/IOHaJIBHOI‘/'I rpaMOTHOCTH YCJIIOBCKA JJIA PCIICHUA ITPAKTUYCCKUX 3a/1a4,
—— BJIAACHHUC OCHOBOIIOJArarommMu XUMHUYCCKUMU ITOHATUAMU, TCOPHUAMU, 3aKOHAMHA
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAaHUE XMMUYECKOW TEPMUHOJIOTHEN H
CHUMBOJIUKOM;
—— BJIAJICHUC OCHOBHBIMU MCTOAAMH HAYYHOI'O ITO3HAHMS, UCITIOJIb3YCMbIMH B XUMUHU:
HaOJIFOICHHEM, OITCaHUEeM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHUE 00pabaThIBaTh,
OOBSICHSTH pe3yJIbTaThl IPOBEICHHBIX OIBITOB U JIENIaTh BHIBOIbI; TOTOBHOCTD U
CIOCOOHOCTH MIPUMEHSTH METO/IbI TO3HAHUS TIPH PEIICHUN PAKTHUECKUX 337134,
I C(i)OpMI/IpOBaHHOCTB YMCHUA JaBaTb KOJIUYCCTBCHHBIC OLICHKW U ITPOU3BOJUTDH
pacyeTsl 10 XUMUYECKHM (GOpMyJIaM U YPaBHEHUSIM;
—— BJIaJICHHE TPaBUJIAMHU TEXHUKH 0€30IIaCHOCTH TIPH UCIIOJIb30BAHUH XUMHUYECKUX
BEIIECTB;
— c(OopMUPOBAHHOCTH COOCTBEHHOM TMO3UIIMK IO OTHOIICHUI0 K XHUMHUYECKOM
uH(pOpMaILINH, TTOJIy4aeMON U3 Pa3HbIX UCTOUYHUKOB.

TpebGoBanus K MpeAMETHBIM pe3yJibTaTaM OCBOSHHUS 0a30BOT0 Kypca XUMHUHU
JIOJKHBI OTPaXKaTh:
1) chopMupoBaHHOCTH MPEJICTABICHUN O MECTE XMMUU B COBPEMEHHON HAay4yHOU
KapTUHE MHpaA; MOHUMAHHE POJIM XUMUU B (OPMUPOBAHUM Kpyrosopa u
(GyHKIHOHAIBHOM IPAMOTHOCTH YeJIOBEKA VISl pEIlICHUs MPAKTUYECKHUX 3a/1ay;
2) BHaJeHUE OCHOBOMNOJIATAIOUIUMHU XHMHUYECKUMHU TMOHSTHSIMH, TEOPHUSIMHU,
3aKOHaMM W 3aKOHOMEPHOCTSIMHU; YBEPEHHOE TMOJb30BAHUE XUMHUYECKOU
TEPMUHOJIOTHEN U CUMBOJIUKOM;
3) BiajeHUWE OCHOBHBIMM METOJAAMHU HAYYHOI'O MO3HAHHUS, HCIOJIb3YEMbIMHU B
XUMUU:  HAONIOJeHWEe, ONUCaHWEe, W3MEPEHHE, DKCIEPUMEHT; YMEHHUE
00pabatTbiBaTh, OOBSCHATH PE3yJIbTaThl MIPOBEACHHBIX OMBITOB U JENATh BBIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh NPUMEHATh METOJbl TMO3HAHMUS TMPU PEUICHUU
MMPAKTUYECKUX 3a/1aY;
4) chopMUPOBAHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIC OLIEHKW U TPOBOJUTH
pacyeThl N0 XUMUYECKUM (POopMyJiaM U YPaBHEHUSIM;
5) BiajieHUE TpaBUSIaMU TEXHUKHU 0€30MaCHOCTH MPHU UCTIOIb30BAHUM XUMHUYECKUX
BEILIECTB;
6) cpopMHUPOBAHHOCTh COOCTBEHHOW MO3UIMU IO OTHOIICHHUIO K XHUMHYECKOM
uH(pOpMaIK, MOTy4YaeMOr U3 pPa3HbIX HCTOYHUKOB.

BollyCkHHUK, OCBOMBIIMK  00pa30BaTENbHYIO JUCHUILIUHY  «XUMUS»,

JIOJDKEH 00J1a1aTh CISAYIOIMMMU 00mMMHy KoMmmneTeHusamMu (painee - OK):

OK O01. BeiOupare cmocoObl pemieHus 3anad  MpoQecCHOHATBHON
JEATEIbHOCTH, IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM.

OK 02. OcyuiecTBisiTh MOUCK, aHAIU3 M HHTEPIPETAUUI0 HHPOpPMALIUH,
HEO0OXOIMMOM JIJ1s1 BBITIOTHEHUS 3a7a4 Mpo(ecCuoHanbHON AeSTEIbHOCTH.

OK 03. IlnanupoBaTh U peanu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATIBLHOE U
JIMYHOCTHOE Pa3BUTHE.

OK 04. PaGoTtath B KOJUIEKTUBE U KOMaH 1€, 3PPEKTUBHO B3aUMOAECICTBOBATh
C KOJIJIETaMH, PYKOBOJICTBOM, KIINEHTAMH.

OK 05. OcymectBisaTe yCTHYO M NMCbMEHHYIO KOMMYHHUKALUIO Ha
rOCYJapPCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEH COIMAIbHOTO U KYJIbTYPHOTO
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KOHTEKCTA.

OK 06. IIposBaATH IrpaXX JaHCKO-NIATPUOTUYECKY IO MIO3ULHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  TIOBEJCHHE HAa  OCHOBE  TPAJUIIMOHHBIX
00I111e4eIOBEUECKUX I[EHHOCTEH, MPUMEHSATh CTAHJIAPThl AHTUKOPPYMIIMOHHOTO
MOBECHUSI.

(B pen. [Ipukaza Munnpocsewenust Poccuun ot 17.12.2020 N 747)

OK  07. ConelicTBOBaTh COXPaHEHUIO OKpY>Karolen cpenpl,
pecypcocbepexennto, 3pPEKTUBHO ACHCTBOBATh B UPE3BbIUAMHBIX CUTYaIHSX.

OK 08. Hcmnonb3oBaTh cpefcTBa (HU3UUECKON KyIbTYphl JJII COXPAaHEHUS U
YVKpEIUICHHUsI 370pOBbsi B Mpoliecce MNpohecCUOHAIBHON JIEITEIbHOCTH U
MOI/Iep KaHus HEOOXOIMMOTO YPOBHS (PU3NUYECKON TTOATOTOBICHHOCTH.

OK 09. Ucnonb3oBath HH)OPMALIMOHHBIE TEXHOJIOTUH B TIPO(ECCHOHATIHLHON
NEeATEeIbHOCTH.

OK 10. Tlo;mb3oBatbcsi  mpodeCCUOHANIBHOW  JOKYMEHTalue  Ha
rOCyJIapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

OK 11. HWcnons3oBath 3HaHHS 1O (PMHAHCOBOM IPaMOTHOCTH, TUIAHHUPOBATh
PEeANPUHUMATEIBCKYIO IEATELHOCTh B Tpo(deccroHanbHoil cdepe.

(B pen. [Ipukaza Munnpocsemenust Poccuu ot 17.12.2020 N 747)

- mpoeccronansubiMu KoMrieTeHusIMU (nanee - [1K), cooTBeTcTBytOMUMU
OCHOBHBIM BHJIaM JI€SITEIbHOCTH:

IIK 3.4. Opranu3oBbiBaTh BBINOJIHEHUE MPOW3BOJICTBEHHBIX 3aJlaHUM
MOAYMHEHHBIM MEPCOHAIOM C COOJIOJICHUEM HOPM OXPaHbl TPpyJa U OEepexITUBOIO
IPOU3BOJICTBA.

B pe3ynpraTe 0CBOCHUS AUCHIUIUIMHBI 00YYaIOIIUICS TOIKEH YMETh:
e Ha3bIBATh M3YYCHHBIC BEIIECTBA M0 HOMEHKIIATYPE;

® OHNpcAcCiiaTh BaJICHTHOCTb, CTCIICHb OKHCIICHHUA XUMHUYCCKHX OJJICMCHTOB, THII
XMMHUYECKOM CBsA3H, 3apsaa HOHA, YHUCJIO ITPOTOHOB, HeﬁTpOHOB, QJICKTPOHOB, YHCJIO
OHCPICTUUCCKUX ypOBHeﬁ, MNPUHAMJIC)KHOCTh BCHICCTB K Pa3HbIM KJlaCCaM
HCOPraHUYICCKUX U OPraHNU4YCCKUX COGﬂHHCHHﬁ;

® XapaKTCpHU30BaATh: 06HII/I€ XUMHYCCKHE CBOMCTBA MCTAJIJIOB, HEMCTAJIIIOB,
OCHOBHBIX KJIACCOB HCOPIraHNMYCCKUX U OPIraHUYCCKUX COGI[HHCHHI;'I;

® OOBACHATBH: 3aBUCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS, MPUPOIY
XUMHYECKOU CBS3M, 3aBUCHMOCTb CKOPOCTH XMMHMYECKOM PEAKIMU U IOJOKECHHE
XUMHUYECKOT0 PaBHOBECHUS OT Pa3IMYHbIX (PAKTOPOB;

® BBLINOJHATh XUMMYECKUM OKCIICPUMCHT II0 PaCIIO3HABAHHUIO Ba)KHEHIIINX
HCOPTraHNYCCKUX U OPraHNYCCKUX COGHHHGHHﬁ;

® IIPOBOJHUTH CaMOCTOSITSIIbHBIN IIOUCK XUMHYECKOMU I/IH(bOpMaI_II/II/I C
HCITOJIb30BAHUCM PA3JIMIHBIX NCTOYHUKOB,

® CBS3BIBATh M3YUYEHHBIH MaTepHall Co CBOeH MpodeccuoHaNbHON JeSTENbHOCTHIO;
® pelaTh pacyeTHBIC 3a/1a4 M0 XUMUYECKUM (GOpMYJiaM U YpPaBHEHUSIM;
e coOxroaaTh MpaBuUiia OXpaHbl TpyJa Mpu paboTe B KAOMHETE XUMUHU.

B pe3ynbpTare 0CBOGHUS AUCHUIUIMHBI 00YYaIOIIUICS TOJKEH 3HATh:


consultantplus://offline/ref=A4B3DC11E74BE95EA2D6960DD3FA2C039DFA374B281BC68C95085C1BD45E6B041E8EA12DA052AA6783237FA78540AD97BD698473632CB715W1aCK
consultantplus://offline/ref=A4B3DC11E74BE95EA2D6960DD3FA2C039DFA374B281BC68C95085C1BD45E6B041E8EA12DA052AA6781237FA78540AD97BD698473632CB715W1aCK

® BAKHEHIINE XMMHUYECKHE IIOHATHS: BEIIECTBO, XWUMHWYECKUN DJJIEMEHT, aToM,
MOJIEKYJ1a, OTHOCUTE/IbHAS aTOMHAas U MOJICKYJISIpHAst MaccChbl, HOH, ajUIOTPOIINS,
U30TOIIbI, OTPULIATEIIBHOCT, BAJICHTHOCTD, CTEIICHb OKHUCIIEHMS, MOJIb, MOJIApHAs
Mmacca, MOJIIpHBIH 00BbEM ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJISPHOTO U
HEMOJICKYJISIDHOTO  CTPOCHMsI,  pPACTBOPBI,  DJIEKTPOJIUT,  HEDIEKTPOJIHT,
IIEKTPOIIUTHYECKAS JUCCOLMALIYS, BOCCTAHOBHTEIIb, OKHCJICHUE u
BOCCTAHOBJIEHUE, TEIUIOBOM H(PQEeKT peakuuu, XUMHUYECKOE paBHOBECHUE,
YTIEPOIHBINA CKeJeT, QYHKIMOHATbHAS TPYTIa, H30MEPHsl, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBl XMMHUU: COXPAHEHHS MAaCChl BEIIECTB, MOCTOSHCTBO COCTaBa
BeliecTs, [lepuonnuecknii 3axon [[.1.Menneneena;

e BaXHEHIINE BelIeCTBA M MaTepHalbl: METaUIbl M CIUIABBI; CEpHas, COJIAHAf,
a30THAsA, YKCYCHasi KHCIOTbI, 0JIarOpOiHbIE Ia3bl, BOAOPO, KUCIOPOJ], TaOTeHBbl,
[IETIOYHBIE  METaJUIbl;  OCHOBHBIE,  KHCJIOTHBIE, aM{(OTEpPHBIE  OKCHUJBI,
THIPOOKCUBI, IETIOYH, YTJIEKUCIHbIH, YrapHbIi, CEpHUCTHIN ra3bl, aMMHUaK, BOJa,
OPUPOJHBIA ra3, METaH, 3TaH, 3TWIEH, alUeTWIEH, XJOpPUA HaTpus, KapOoHar,
THIPOKapOOHAT HaATpus, OEH30J, CHHUPTHL, 3(DUPBI, KUPBI, MBUIO, YTJIEPOJIH,
aQHWJINH, aMUHOKHUCIIOTHI, O€JIKH, BOJIOKHA, KayYyKH, TIaCTMACCHI, YTJIEBOIOPOIbI;

® OCHOBHBIC TCOpHUHU XHWMHU! BHCKTPOHHTH‘IGCKOfl aucconuanuu, CTPOCHUA
OpPraHUYCCKNX U HCOPIraHNICCKUX COCJIMHCHMMU.

1.4. PexomeHayeMoe KOJIHYECTBO YaCOB HA 0CBOEHHUE MPOrPaMMbI U CIUIIUHbI:
MaKCUMaJIbHOM yueOHOU Harpy3ku oOyuaromerocss 98 dacos, B TOM 4yucIe:
00s13aTeNIbHON ay TMTOPHON yueOHON HArpy3ku oOyuaromerocs 98 dacos.
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2. CTPYKTYPA U COJIEPKAHUE YUYEBHOM JUCHUITIUHBI
2.1. O0beM yueOHOM TMCHUILINHBI U BU/bI Y4€0OHOH PadoThI

Bup yueOHoli padoThI

Oovem uacoe

MakcumasibHas ydyeOHasi Harpy3Ka (Bcero) 98
Oo0si3aTesibHAs ayAUMTOPHAs y4eOHasi HArpy3Ka (Bcero) 98
B TOM YHCIJIE:
TEOPETUYECKUE 3aHITUSA 72
MIPAKTUYECKUE 3aHATUSA 26

KypcoBas paboTa (IIpOeKT)

Koncynpranuu no remam

CamocrosiTesqibHasi padoTa o0yuyaromerocsi (Bcero)

B TOM 4YHUCJIIC:

camMocCTosITeIbHas paboTa HaJl KypCcOBOil paboTOM (MPOEKTOM)

pegepam

cocmaeierue ypagHeHuil
peutenue 3a0ay

00K1a0

coobwenue

Hmozosas ammecmayus 6 hopme - ougpgpepenyuposantnozo 3auema
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2.2. KajieH1apHo-TeMaTHYeCKUH IIAH U CO/lepKaHue Y4eOHOM M CUMIINHBI

HauMeHoBaHHe pa3aeioB U TeEM

CoaepkaHue y4eOHOro MaTepuaJja, J1ad0paTopHbIi¢ PadOThHI M|

MpaKTHYECKHE 3aHATHS, CAMOCTOATEIbHAas pa00Tal Oo0bem YpoBeHb
00YYAKIIHXCHA, KYpCOBasA paooTa (IPOEKT) (eciu] 4yacoB 0CBOCHUSA
npeoycmompensvl)|
1 2 3 4
Paznen 1. Oprannyeckas Xumusi. Cooeprrcanue yueonozo mamepuana- 444ac 52
1.1.  OcHoBHBbIE NTOHATHS OpraHuyeckoil xumuu | Codepocanue yuedbnozo mamepuana-2uac 4 2
U TEOPHUSI CTPOCHHUS OPTAHUYECKUX COCTUHEHUI
Tema 1.1.1 Benenue. OCHOBHBIE MTOJIOKEHUS [Ipenmer oprannueckont xumuu. [Ipuponnsie, 4 1
TEOPUU XUMHUYECKOTO CTPOCHUS HCKYCCTBEHHBIE 1 CUHTETUYECKHE OPIraHUYECKHE BEILIECTBA.
A.M.bytneposa. CpaBHEeHHE OpraHUYECKUX BEIIECTB C HEOPTaHUUYECKUMHU.
Krnaccuduxarms peakiuii B OpraHu4ecKoi BanienTHOCTB. XMMUYECKOE CTPOCHUE KaK MOPAIO0K
XUMUH. COEMHEHUSI aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTU. . OCHOBHBIE
MOJIOXKEHUSI TEOPUU XUMUYECKOTro cTpoeHus. M3omepus u
u30Mephl. XumMudeckue GopMyITbl U MOJIEITH MOJICKYJT B
oprannyeckoit xumun. Knaccudukaius opraHmuecKkux
coenuHenuit. Knaccudukarus BemecTB Mo CTpOCHUIO
YTIIEPOTHOTO CKEJIEeTa U HATMYNIO (DYHKIIMOHATIBHBIX TPYTII.
I'omonoru u romosnorus. Hauana nomenknarypsl [UPAC.
1.2. YraeBoopoasl U UX NPUPOIHBIE Cooepirrcanue yueonozo mamepuana-18 vacoe 18
HUCTOYHUKH
1 2
Tema 1.2.1. IlpeaenbHbie AJKaHBI: TOMOJIOTHYECKUN PsiJl, ©30MEPHUS U HOMEHKJIaTypa 2 2
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YIJIeBOOPOABI(ATKAHBI)

aJKaHOB. XMMHUYECKHE CBOMCTBA allKaHOB (MeTaHa, 3 TaHa):
TrOpeHue, 3aMeIICHHE, Pa3IoKEHUE, ICTHAPUPOBAHHE.
[IpuMeHeHHe aJlkaHOB HA OCHOBE CBOMCTB.

1.2.2. IIpaktuueckoe 3anstue Ne§

CocraBnenue CTpyKTypHbIX (POpMYJT H30MEPOB MPENETbHBIX
YTJIEBOAOPOIOB.

1.2.3 .AnkeHsl

OTUJIEH, €ro NoJiydeHue (IeruipupoBaHUEM dTaHa,
JIENoIMMEPHU3alieil MoIuATUIIEHA). ['oMoIornYecKuil psa,
M30MEpHsI, HOMEHKJIATypa aJKeHOB. XMMUYECKHE CBOMCTBA
ATUJICHA: TOPEHHUE, KaueCTBEHHBIC peakiuu (00eCIIBEUNBaHHE
OpOMHOM BOJIbI M pacTBOpa NepMaHTaHaTa KaJius ), TUApATAIHs,
noauMepusanus. [ I[pumMeHeHne 3TriieHa Ha OCHOBE CBOWCTB

1.2.4.J]IneHpl. ATKUHBI

[TonsTHE 0 MUEHAX KaK YrieBOJI0pOAaX C AByMs JBOMHBIMU
cBs3siMu. ConpsKEHHBIC THCHBI. XMMHYECKHE CBOMCTBA
OyTtanuena-1,3 u u3onpeHa: odeclBeYrMBaHUEe OPOMHOM BOJIBI U
nojauMepu3anus B kayuyku. HaTypallbHbIN U CHHTETHYECKUE
Kayudyku. Pe3uHa.

Anerunen. XuMHYECKHUE CBOMCTBA alleTHIICHA: TOPEHUE,
oOecrBeYMBaHNE OPOMHOM BO/IBI, TPUCOSTUHEHUE XJIOPOBOIOPOIA
u ruaparauus. [I[pumenenue aneTuiieHa Ha OCHOBE CBOWCTB.
MesxkiiaccoBasi U30Mepusi C alKaJIMCHAMH.

1.2.5.Apensl. [IpupoaHble HCTOUHUKH
yTJIEBOIOPO/IOB.

benzon. Xumudeckue cBocTBa OEH3071a: TOPEHUE, PEaKIINH
3aMelIeHus (raJoreHupoBaHue, HUTpoBanue). IlpumMeneHue
OeH3oJ1a Ha OCHOBE CBOMCTB. [IpupoHbIii ra3: cocTas,
MPUMEHEHHE B Ka4eCTBE TOILJIMBA.

Hedts. CocraB u nepepadotka nHedtu. [leperonka nedru.
Hedrenpoaykrsl.

1

2

1.2.6 IIpaktnueckoe 3ansTHEe Ne9

«3akperuieHre u yriayOjaeHue 3HaHui O CTPOCHUH, HOMEHKIIAType
YIJIEBOJIOPOJIOBY
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1.2.7 Ilpaktuyeckoe 3anstue Nel(

XUMHUYECKHE CBOMCTBA YIII€BOIOPOAOB

Tema 1.3. Kucnopomocoaep:xamnue
OpraHuYeCcKUe COCTMHEHUSI.

Cooepotcanue yueonozo mamepuana -18 4acon

1.3.1 Crnuptel. DeHOTBI.

[Tonydenne 3TaHOIa OpOKEHUEM TITFOKO3bI M THIpaTaIuei
sTuieHa. ['uapokcunpHas rpynna kak GyHkuuoHnanbHas. [lonstue
O MPEJIETbHBIX OJJHOATOMHBIX CIIUPTaX. XUMUYECKHE CBOMCTBA
ATaHOJIA: B3aMMO/ICHCTBUE C HATpUEeM, 00pa30BaHUE POCTHIX U
CJIOXHBIX 3UPOB, OKUCIICHHE B anpAerul. [Ilpumenenue staHona
Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U
npeaynpexXIeHuE.

['munepun kak npecTaBUTEIb MHOTOATOMHBIX CIIUPTOB.
KauectBenHas peakiiusi Ha MHOroaToMHbIe criupThl. [IpuMeHenue
[JIMLEPUHA.

duznyeckne U XUMUYECKUE CBOMCTBA eHosa. BzanmHuoe
BIIMSIHME aTOMOB B MOJIEKYJie (peHoJa: B3auMOICHCTBHE C
TUAPOKCUIOM HATPUsI M a30THOM KucioToi. [Ipumenenue ¢penomna
Ha OCHOBE CBOWCTB.

1.3.2 Ilpaktruueckoe 3ansitue Nel 1

XUMHUYECKHE CBOMCTBA CIUPTOB U (DEHOJIOB

1

2

1.3.3. Anpaeruanl. KapOOHOBBIE KUCIIOTHI.

[Tonsatue 06 anpaeruaax. AabAeruanas rpynmna Kak
¢ynknuonanpHas. opManbaerua U ero CBOMCTBA: OKUCICHUE B
COOTBETCTBYIOIYI) KUCIOTY, BOCCTAHOBJICHUE B
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COOTBETCTBYIOLMI cupT. [TosryyeHne anbaerujoB OKMCIEHUEM
COOTBETCTBYIOLIUX cUpTOB. [IpuMeneHue popmanpaeruia Ha
OCHOBE €0 CBOMCTB.

[Tonsarue o kapboHOBBIX KHcaoTax. KapbokcunbHas
rpynna Kak QyHkuroHanpHas. ['oMonornyeckuil psij npeneabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT. [lomyuenue kapOOHOBBIX
KHCJIOT OKMCIICHUEM aJlbJIerH1I0B. XUMUYECKHE CBOMCTBA
YKCYCHOM KHCIIOTBI: 00IIIME CBOWCTBA C MUHEPATbHBIMU
KHUCIIOTaMHU U peakuus stepudukanuu. [IlpumMenenne ykcycHon
KHCJIOThI HA OCHOBE CBOMCTB. BhICIINE )XKUpHBIE KUCIOTHI Ha
IpUMepe NaIbMUTUHOBOW U CTEAPUHOBOM.

1.3.4 Ilpaktuueckas padota Nel2

Oxkwucnenue cnupTa B ainbaerua. OKUCICHUE anbACTHIOB
rugpokcuaom meau (1)

1.3.5. Cnoxuble 3¢upsl. JKupsbl.

[Tonydyenue caoKHbIX 3(UPOB peakUen dITepUPUKALIUN.
CrnosHble 3QUpHl B IPUPOJIE, UX 3HaUeHue. [Ipumenenue
CJIO’KHBIX 3()UPOB Ha OCHOBE CBOMCTB.

XKups! kak cnoxnbie 3¢upsl. Kinaccudukanus sxupos.
XUMHYECKHE CBOMCTBA )KUPOB: TUAPOJIN3 U TUIAPUPOBAHUE
KUAKUX )KUpoB. [IpuMeHenune )kMpoB Ha OCHOBE CBOMCTB. MbL1a.

2

1.3.6. YrieBonsl.

VYrneBobl, X KIacCU(pUKAIUA: MOHOCAXapu bl (TIFOK03a,
bpykTO3a), AHcaxapubl (caxaposa) U mojmcaxapu/ibl (Kpaxmani u
11EJITI0JI03a).
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['moko03a— BemecTBO ¢ ABOWCTBEHHON (QYHKITHEH —
aNbJAETUAOCIUPT. XUMHUECKHE CBOMCTBA IIFOKO3bI: OKHCIIEHUE B
IIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHUE B COPOUT, CIIUPTOBOE
Opo>xenue. [IpuMeHeHue r1roKko3bl HA OCHOBE CBOMCTB.3HauUEHUE
YIJIEBOJIOB B KUBOW IPUPOJE U KU3HU YesioBeka. [lonsatue o
peakuusIX NOJUKOHJAEHCAIMU U TUAPOIIN3a Ha IPUMEpPE
B3aMMOIIPEBPAILCHUN: INIF0K03a —> MTOJIMCAXAPUL.

1.3.7 Ilpaktruueckas padota Nel3

«X¥UMHYECKHE CBOWCTBA IIIOKO3bI, Caxapo3bl, PPYKTO3bI »

Tema 1.4. A3oTocoaepkalire OpraHM4ecKre
coeauHenus. [lonumepsl.

Cooeporcanue yueonozo mamepuana -124ac

12

1.4.1. AMuHBI. AMUHOKHUCIOTEI

[TonsTre 06 amuHax. AnudaTuyeckre aMUHbI, UX KJIacCH(pUKAIUS
1 HOMEHKJIaTypa. AHWINH, KaK OpPraHuYeCcKoe OCHOBAaHME.
[Tonyuenue anunvHa u3 HUTpoOeH3zona. [I[puMeHenne aHuIMHA Ha
OCHOBE CBOMCTB. AMHUHOKHCIIOTHI Kak aM(OTEpHbIC

T YHKIMOHAIBHBIE OPTAaHUYECKHUE COSAMHCHMS. XUMHUCCKHE
CBOMCTBA aMHUHOKHMCIIOT. B3aMMOJCHCTBHUE CO MICJIOYaMHU,
KHCJIOTAaMHU U JIPYT C APYTOM (peaKifusi MOJTUKOHACHCAIIUN ).
[lenTranas CBsI3b ¥ noaunenTuabl. [[puMeHeHrne aMMHOKHUCIIOT Ha
OCHOBE CBOMCTB.

1.4.2. benkn.

[lepBuyHas, BTOpUYHasi, TPETUYHAS CTPYKTYPBI OEIKOB.
XUMUYECKHE CBOMCTBA OEIKOB: TOPEHUE, IeHATypalusl, THIPOIN3,
[[BETHBIE peakunu. buonoruueckue GyHKIMH OEIKOB.

2

1.4.3. ITonmumepsbl

benku u nonucaxapupl Kak OMOTOJIMMEDHI.

[Tnmactmaccel. [lonydyeHue noauMepoB peakiuen
MOJIMMEPU3ALIMU U TTOJTUKOHICHCAUUU. TepMOIIacTUYHbIE U
TEPMOpPEAKTUBHBIE TIacTMacchl. [IpeacraBurenu macTmacc.

Bosokna, ux kinaccudukanus. [lonydyeHne BoJoOKOH.
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OT,Z[CJ'H)HBIG npeACTaBUTCIIN XUMHUYICCKUX BOJIOKOH.

Pazgen 2 .O6m1as u HeopraHuyeckasi XMMHUsl. OO0mas u Heoprannyeckast XumMus. (464) 46
Tema 2.1BBenenue. OCHOBHbIC XUMHYECKHUE Cooeprcanue yueonozo mamepuana-4uac 6
MOHSTHUS U 3aKOHBI.
2.1.1.BBenenne .OCHOBHBIE MOHATHSI U 3aKOHBI OcHoBHbIe NOHATHS XuMuK: BemectBo. AtoM. Monekyna. 4
XAMUH. XUMUUYECKUM 351IeMeHT. AsmoTponusi. [IpocTeie U clioxHbIe
BeliecTBa. KauecTBEHHBIN M KOJTMYECTBEHHBIN COCTAB BEILIECTB.
Xumuueckue 3HaKu U GopMyiibl. OTHOCUTENBHBIE aTOMHAS U
MOJIEKyJIsipHasi Macchl. KonmyecTBo BemiecTna.
OcHoOBHbIE 3aKOHBI XUMHUHU: CTEXHOMETpHUsI. 3aKOH COXPaHCHUS
Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTB
MOJICKYJISIPHOM CTPYKTYpPBhI. 3aKOH ABOTaJpO U CIACACTBUS UX
HETO.
2.1.2 Ilpaktnueckoe 3anstue Nel «Pemenue pacdyeTHbIX 3a/1a4 10 OCHOBHBIM 3aKOHAM XUMUH ». 2
Tema 2. 2. Ilepuoanueckuii 3aKOH U Cooepircanue yueonozo mamepuana - 4

nepuoanueckas cucrema J[.M.Menneneesa
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2.2.1. Ileprioguueckuii 3aKOH U MEpUOIUUECKas
cucrema /.. MenneneeBa. CTpoeHue atoma .

Otkpeitue [1.11. MenaeneessiM [lepuoinyeckoro 3akoHa.
[Tepuoauueckuii 3akoH B opmynuposke .M. Menneneesa.

[Tepronnyeckas TabnuLa XUMUYECKUX JIEMEHTOB —
rpaduyeckoe oToOpakeHre nepuondeckoro 3akona. CTpykrypa
NePUOANYECKON TaOIHUIIBI: IeprOIbl (Mable U OOJIbINNE), TPYIIIBI
(rmaBHas U moOo4YHasA). ATOM— ClIOXkHas yactuua. Sapo (IpoTOHbI
Y HEUTPOHBI) U AJIEKTPOHHAs o0oouka. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB MaJIbIX TIEPUOJIOB.
Oco00OEHHOCTH CTPOEHUSI JIEKTPOHHBIX 000JI0UEK aTOMOB
AJIEMEHTOB OOJIBIIIUX TIEPHOJIOB (TIEPEXOTHBIX SJIEMEHTOB).
[Tonsitue 06 opouransx. S-, p- u d-OpOutanu. DIeKTpOHHbIC
KOH(UTYpALMU aTOMOB XUMHYECKUX 3JIEMEHTOB.

CoBpemeHnHas (opMyIHpOBKa MEPUOIUYECKOTO 3aKOHA.
3HayeHHE NEPUOAUYECKOr0 3aKOHA U MEPUOANUYECKON CUCTEMBbI
XUMHYECKUX d1eMeHTOB [[.M. Menneneesa [y pa3sBUTHs HAyKU U
MOHUMaHUSI XUMUYECKON KapTHHBI MUPA.

Tema 2.3. CTpoeHue BelecTa

Cooepircanue yueono2o mamepuana-

2.3.1.0CHOBHBIE THITBI XUM. CBI3U. MoHHAS U
KOBAJICHTHBIE CBA3H.

Karuonsl, ux o6pa3oBaHue U3 aTOMOB B PE3yJIbTaTE
npolecca OKUCIeHHs. AHHOHBI, UX 00pa3oBaHUe U3 aTOMOB B
pe3yabTare Imporecca BOCCTaHOBICHUsA. VIOHHas CBs3b, KaK CBs3b
MEXy KaTHOHAMU U aHHOHAMH 32 CYET DJIEKTPOCTATUYECKOTO
nputsbkenus. Kiaccugukaliys HOHOB: IO COCTaBy, 3HaKy 3apsija,
HAJIMYUIO TUAPATHOM 000710ukK. OHHBIE KpUCTAIINYECKUE
pemieTku. CBONCTBA BEMIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKOM
pemetku. Mexanu3m 00pa3oBaHusl KOBAJICHTHOU CBSI3U
(0OOMEHHBIN U JJOHOPHO-AKIETITOPHBIH ).
DIEKTPOOTPULATENBHOCTh. KOBa€HTHBIE NOJISIpHAS U
HEenoJisipHasi CBA3U. KpaTHOCTh KOBAJICHTHOM CBSI3H.
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MounekysipHbIe U aTOMHBIE KpUCTAJIIMUYecKue pemeTku. CBolcTBa
BEILIECTB C MOJICKYJIIPHBIMU U aTOMHBIMU KPUCTAJUIMYECKUMHA

peleTKaMu.

2.3.2. IIpaktryeckoe 3ansatue Ne2 [lonsiTHE O cMecH BelecTB. | 'OMOTeHHBIE M T€TEPOTCHHBIE
Yuctele BemecTBa U cMecu.  JlucnepcHble cmecu. CocTaB cMeceil: 00beMHasi U MaccoBast 10JIM KOMIIOHEHTOB
CUCTEMBI CMECH, MaccoBasl 10JIs1 IPUMECEN.

[Tonsitue o qucnepcHoit cucreme. lucnepcuas dasza u
nucnepcuoHHas cpena. Knaccupukanuus 1ucnepcHbIX CUCTEM.
[ToHsITHE O KOJIOMAHBIX CUCTEMAX.

«IIpuroroBieHue AUCIEPCHBIX PACTBOPOBY

Tema 2.4. Bona. PactBopsbl. Dnekrponutuueckas | Codepycanue yueonozo mamepuana -6uac
JTCCOITUAITHSL.

2.4.1. Bona. PactBopsl. PacTBOpeHue. Bopna xak pactBopureib. PacTBOpUMOCTD BEIIECTB.
DIIEKTPOIUTUYECKAS] TUCCOLIMAIIUS BEILIECTB HacpimienHbIe, HEHACBIIIEHHBIE, IEPECHIICHHBIE PACTBOPHI.
3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KUJIKOCTEH U TBEPIbIX
BELIECTB OT Pa3IN4HbIX (PAKTOPOB.

MaccoBas 107151 paCTBOPEHHOT'O BEIECTBA DIEKTPOJIUTHI U
HEAJIEKTPOJIUTHL. DIEKTPOIUTHYECKAs TUCcColUausl. MexaHu3Mbl
AIEKTPOJIUTHYECKON TUCCOLMALIAN I BEUIECTB C Pa3INYHBIMU
TUINIAMU XUMHUYECKOU CBA3U. [ mapaTupoBaHHbie U
HETUAPATUPOBAHHBIE HOHBI. CTENEeHb 3JEKTPOIUTHYECKON
nucconanuu. CUibHBIC U clla0blie 2JeKTPOIuThl. OCHOBHBIC
MIOJIOYKEHUSI TEOPUU AJIEKTPOJIUTHUECKON ucconnanuu. KucmoTsl,
OCHOBAHUS U COJIA KaK JIEKTPOJIUTHI.

1 2

2.4.2 [lpaktuyeckas padota Ne3 Peakiuu nonHoro oOMeHa .

2.4.3 IIpaktuueckoe 3anstue Ned [IpuroroBieHue pacTBOPOB C ONPEACICHHON MAaCCOBOM
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J0JIeil pacTBOPEHHOTO BEIECTBA.

Tewma 2.5. Knaccudukaius HeOpraHm4IeCKux
COEeIMHEHUN U UX CBOICTBA

Cooepircanue yueonozo mamepuana -10 yac

10

2.5.1. KuciaoTel ¥ UX CBOMCTBA

KucnoTe! Kak 371eKTPOIUTHI, UX KJIACCUPUKALMS TI0 Pa3IMYHBIM
IpU3HAaKaM. XUMHYECKHE CBOKMCTBA KUCIOT B CBETE TEOPUHU
ANEKTPOIUTHUECKON Aucconnanu. OcoOeHHOCTH
B3aUMOJICCTBUS KOHIIEHTPUPOBAHHON CEPHOM U a30THOM KUCJIOT
¢ MeTayiaMu. OCHOBHbBIE CIOCOOBI MOJIYYEHHSI KUCIIOTBI.

2.5.2.0cHoBanus u ux cBoiictBa Coju, OKCUJIBI
1 UX CBOICTBa

OcHoBaHUS KaK JEKTPOJIUTHI, UX KIacCu(PUKaIs Mo
pa3IMYHBIM ITpU3HAKAM. XUMHYECKHUE CBOMCTBA OCHOBAHUM B
CBETE TEOPHUU AIEKTPOJUTHIECKON TUCCcoMannu. Pasnoxenue
HEPaCTBOPUMBIX B BOJie OCHOBaHMM. OCHOBHBIE CIIOCOOBI
nosyueHus ocHoBanuil. Coiu Kak 3iekTpoautsl. Conu cpennue,
KHCJIbIE U OCHOBHbIE. XMMUYECKHU CBOMCTBA COJIEH B CBETE TEOPUU
ANEKTPOIUTUYECKON Arcconnanuu. CrocoObl MOTy4YeHUs CoJeH.
['maponus coneit. Oxcubl U X cBoiicTBa. ConeoOpasyromue |
Hecoieobpasytomue okcuabl. OCHOBHBIE,
aM(oTepHbIE U KUCIOTHBIE OKCUBI. 3aBUCUMOCTh XapaKTepa
OKCHJIa OT CTENIEHU OKHCIIE-

HUs1 00pa3yIoIero ero MeTamia. XMMUYECKUE CBOMCTBA
okcuaoB. [lonydyeHue okcuaoB.

2.5.3. Ilpaktuueckoe 3ansitue No5

«CBOMCTBA KHCIOT, OCHOBAHHMI, COJICH, OKCHIOBY»

1

2

Tewma 2.6. XuMHueckue peakuuu

Cooeporcanue yueono2o mamepuana-6uac

2.6.1.Knaccudukanuss XUMHYECKUX PEaKIIUi
OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKITUH.

Peakuuu coegrHeHus, pa3aoKeHus, 3aMeleHusi, 0OMeHa.
Karanutnueckue peakipn. OOpaTuMble 1 HEOOPATHMbIE PEAKIUH.
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['omoreHHbI€ U Te€TEPOreHHbIE PEAKIUU. DK30TEPMUUECKUE U
SHAOTEpPMHUUECKUE peakinu. TermnoBoi 3pPeKT XuMHUIECKUX
peakiuii. Tepmoxumuueckue ypapHeHus. CTEIEHb OKUCIICHUS.
OxucauTeNlb 1 BOCCTaHOBIICHHE. BOCCTaHOBUTENL U OKHUCIICHHUE.
Merton 3nekTpoHHOTO OanmaHca Il COCTABIICHUSI yPaBHEHHIA
OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIX peakiuid. CocTaBieHrE
OKHCIUTETLHO-BOCCTAHOBUTEIbHBIE peakiiuu. [Togoop

KO3 (PHUIMEHTOB.

2.6.2.CKOpOCTh XUMHYECKHUX PEAKIUI
OO6paTUMOCTh XMMUYECKUX PEAKIIH.

[Ipaktnueckoe 3anaTre Neb

[ToHsiTHE O CKOPOCTH XMMHUYECKHUX PeaKuil. 3aBUCUMOCTb
CKOPOCTH XMMHUUYECKUX PEAKIMH OT pa3IMyHbIX (PaKTOPOB:
IPUPOJABI PEarupyOIINX BEIIECTB, UX KOHIIEHTPALUH,
TEeMIIEpaTyphl, TOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS
KatanuzaTopoB. OOpaTuMbIe M HEOOpATUMBIE PEAKIIUH.
XUMUYECKOE paBHOBECHE U CIIOCOOBI €0 CMEILEHUS!.

«DaxTopsl ,BIUAIOLINE HA CKOPOCTh XMMUYECKON peakuuu Pacuer
CKOPOCTH XUMHUYECKON PEAKIIUN .

1

2

Tema 2.7.MeTaniisl © HEMETAILIBI.

Cooepircanue yueonozo mamepuana -6 yaca

2.7.1. O6mas xapakTepuCTUKa METAIIJIOB.
OOm1as xapakTepruCcTHKa HEMETALIOB.

Oco00EHHOCTH CTPOEHHS ATOMOB M KPUCTAJIJIOB.
dusndeckre cBolcTBa MeTauioB. Kimaccudukaiys MeTaiaoB 1o
pa3IUYHbIM IPU3HAKaM. XMMHUYECKHE CBOMCTBA METAJIJIOB.
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DNEKTPOXUMUYECKUH PsI/i HAIIPSHKEHUI METaJUIOB.
Merautorepmust.

OGmue criocoObl osy4eHus: MeTajioB. [loHsTHE O
MeTautypruu. [Iupomeranyprus, riipoMeTaIyprus u
anekrpomeratyprus. CrijiaBel YepHbIe U IIBeTHbIE. OcOOEHHOCTH
CTpoeHusi aToMOB. HeMeTanibl — mpocThie BEIeCTBa.
3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX MOJIOKEHUS B
[lepuonnueckoii cucreme. OKUCINUTENbHBIE U BOCCTAHOBUTEIIBHBIE
CBOICTBA HEMETAJIJIOB B 3aBUCHMOCTH OT UX IMOJIOKEHUS B PsILy
AIIEKTPOOTPULIATEIHHOCTH.

2.7.2. Ilpaktrueckoe 3ansitue Ne7

«O0111e CBOMCTBAa METAILJIOBY

HuddepenmpoBanHbIil 3a4eT

Htoro

98
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTU

CTYJAEHTOB.

Conep:xxanue 00y4eHus

XapaKkTepuCTHKA OCHOBHBIX BH/10B
AeSTeJIbHOCTH CTYIeHTOB
(Ha ypoBHe y4eOHBbIX AeiHCTBHII)

Baxxuelinme xumuueckKkue
MOHATHSA

YMeHue naBaTh orpeaesneHue u
ONEPUPOBATH CICAYIOIIMMHA XUMUYECKUMU
MOHATUSIMU: BEILIECTBO, XUMUYECKUI
3JIEMEHT, aTOM,

MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAS U
MOJIEKYJISIPHAs] MAcChl, HOH,

aJUIOTPOMHUS, U30TOIbI, XUMUYECKAs CBA3b,
ANEKTPOOTPULIATENBHOCTD, BaJIEHTHOCTb,
CTEIEHb OKUCIICHUS, MOJIb, MOJISIpHAs
Macca,

MOJISIPHBIN 00bEeM Ta3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI, paCTBOPBHI,
3JEKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOIUTHYECKAS TUCCOLUALIMS,
OKHCIIUTEb U BOCCTAHOBUTEIIb, OKHCIICHHE
Y BOCCTaHOBJICHHE, TEINIOBOU 3 peKT
peaKIuu, CKOPOCTh XUMHUECKOM peaKiuu,
KaTaju3, XUMUYECKOE PaBHOBECHE,
YTIEPOIHBINA CKeNeT, PyHKIMOHAIbHAS
rpyIIa, U30MepHs,

TOMOJIOTHSI

OCHOBHBIC 3aKOHBI XUMHUU

DopMyIMPOBAHUE 3aKOHOB COXPaHEHUS
MacChl BEIIIECTB U MTOCTOSHCTBA COCTaBa
BEIIECTB.

YcraHoBKa MPUYMHHO-CIIEICTBEHHOM
CBSI3U MEXK]y COJIEpKAHUEM ITUX 3aKOHOB
Y HallMCaHUEM XUMHUYECKUX (PopMyIT U
YpaBHEHU.

YcraHoBKa 3BOJIIOIMOHHON CYIIIHOCTH
MEHJEIEEBCKON U COBPEMEHHOMN
(bOopMyYITUPOBOK MEPUOANUECKOTO 3aKOHA
. . MenneneeBa. OObsiCHEHHE
(U3MUECKOro CMBICIIa CUMBOJIMKI
MEPUOIUYECKOU

TaOJIUIIBI XUMUYECKUX 351eMeHTOB J[. 1.
MenneneeBa (HOMEpPOB AJIEMEHTA,
NIepHo/Ia, TPYIIHBI) ¥ YCTAHOBKA MMPUIUHHO-
CJIEICTBEHHOM CBSI3U MEXKy CTPOCHUEM
aToMa ¥ 3aKOHOMEPHOCTAMH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M 00pPa30BaHHBIX UMHU
BEILECTB B IEPHUOJIaX U TPyIIIaXx.
XapakTepuCTUKA JIEMEHTOB MaJIbIX U
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00JIBIINX NMEPUOAOB MO UX MOJIOKEHUIO B
IIepnognueckon cucreme /1. Y.
Menneneesa

OcHOBHBIE TCOPHUU XUMHHU

YcTaHoBKka 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BEUIECTB OT CTPOCHUS aTOMOB
00pa3yroNIMX UX XUMUYECKUX JIEMEHTOB.
XapakTepucTUKa BaKHEHIITUX TUIIOB
XUMHUYECKHUX CBSI3€H U OTHOCUTEIBHOCTH
9TOU THUIOJIOTHUH.

OO0OBsICHEHHE 3aBUCUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PEIIETOK.
DopMyIMPOBKA OCHOBHBIX MOJIOKEHUN
TEOPHUHU ICKTPOJIUTUYECKON AUCCOIUALIUN
M XapaKTEPUCTHUKA B CBETE 3TOU TEOPUHU
CBOICTB

OCHOBHBIX KJIACCOB HEOPTaHNUYECKHUX
coenrHeHUr. DOpMyIMPOBKA OCHOBHBIX
MOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOEHHUSI OPTaHUYECKUX COCTMHEHUN H
XapaKTEPUCTHUKA B CBETE ITOU TEOPUHU
CBOVCTB OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIMHCHH I

Bakneiimme BeriecTBa 1 MaTepyaibl

XapaKkTepuCTHKA COCTaBA, CTPOCHUS,
CBOWCTB, IOJYyYE€HUS U IPUMEHEHUS
BakHenmmnx MeramioB (1A u Il A rpynm,
AJFOMHHMUS, JKeJle-

3a, a B €CTECTBEHHO-HAy4YHOM TIpoduse u
HEKOTOPBIX d-37IEMEHTOB)

U UX COCIMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOCHUS, CBOMCTB, MOJTyYEHHUS U
npume-

HeHust BaxHenmux Hemeramwios (VIIL A,
VIIA, VIA rpymm, a Takxke a3ora u
docdopa, yriepoaa u KpeMHHUS, BOJIOPOIa)
U UX COCTMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOCHUSI, CBOMCTB, IMOJIyYEHUS U
npuMe-

HEHUS BaXXKHEHIIUX KJIACCOB
YIJIEBOJIOPOJIOB (IKAHOB, IIUKJIOATKAHOB,
AJIKEHOB, aJIKWHOB, APEHOB) U UX HauboJiee
3HAYMMBIX

B HapOJHOXO034MCTBEHHOM IJIaHE
NpeAcTaBUTeNe. AHAIOTMYHAS
XapaKTEPUCTHKA BAXKHEHUIIINX
npeAcTaBUTENEH

JIPYTUX KJIACCOB OPTaHUYECKUX
COEIMHEHUM: METAHOJIa U 3TaHOJIa,
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CJIOXHBIX 3(PUPOB, KUPOB, MBI,
anpaeruioB (hopMallbIETHIOB U
areTaabJeruaa), KeTOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOW KHCIOTHI,
JUTSL €CTECTBEHHO-HAYYHOTO PO
MIPEICTaBUTEIIEH APYTUX KIACCOB KUCIIOT),
MOHOCaxapua0B (TJIFOKO3BI), JUcaxa-
pHUIOB (caxapo3bl), MOIHCAXapUIOB
(kpaxmana ¥ 1eJUTF0JI03bl ),aHUIINHA,
AMUHOKHCJIOT, OCITKOB, UCKYCCTBEHHBIX U
CUHTETUYECKUX

BOJIOKOH, Kay49yKOB, TJIACTMACC

XUMHUYEeCKHUHT A3BIK
1 CUMBOJINKA

Wcnonb3oBanue B yueOHOU U
npodeccuoHaNbHON AESITEIIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
HasBanue n3y4eHHbIX BEIIECTB MO
TPUBHUAJILHOW WJIA MEXKIYyHAPOIHOM
HOMEHKJIATYPE U OTPAKEHUE COCTaBA 3TUX
COE€IMHEHUHN C ITOMOIIBI0 XUMHYECKUX
dbopmyi. OTpaxkeHuE XUMUYECKUX
IIPOLIECCOB C MOMOIIBIO YPABHEHUI
XUMHUYECKUX PEAKLIMI

XuMHuuyecKue pe€akumnn

OOBsiCHEeHHE CYITHOCTH XUMUYECKUX
nporeccoB. Knaccudukanms
XUMHUYECKUX PEaKIUi 0 pa3TuYHbIM
MpPU3HAKAM: YUCITY B COCTAaBY MPOIYKTOB U
peareHToB, TeroBomy dpdekTy,
HaIpaBJICHUIO, (paze, HATUYHIO
KaTajau3aTopa, U3MEHEHHIO CTENeHEeH
OKHCJIEHHSI 3JIEMEHTOB, 00pa3yIOIINX
BELIECTBA.

YcTaHoBKa MPU3HAKOB OOILETO U
Pa3IMYHOTO B TUIOJIOTHH PEAKIUH IS
HEOPTaHUYECKON ¥ OPraHUYECKON XUMUHU.
Knaccudunukanus BeniecTs 1 Npoieccon
C TOUKH 3PEHUSI OKHCICHUSI-
BoccTaHOBieHUs. CocTaBIeHUE ypaBHEHUIA
PEAKLIHI C TOMOIIBIO METOAA
AJIEKTPOHHOTO OaaHca.

OObsicCHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW peakluy U MOJ0KEHUS
XUMHUYECKOTO PABHOBECHUS OT PA3TUYHBIX
¢dakTopoB

XuMHYECKNH IKCIIEPUMEHT

BrInoTHEHNE XUMUYECKOTO AKCIIEPUMEHTA
B MIOJIHOM COOTBETCTBUU C MPaBUIIAMU
0€30MacHOCTH.

Habmronenue, pukcanus u onrcanue
PE3yJIbTAaTOB MPOBEJICHHOTO KCIIEPUMEHTA
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Xumunueckasi uHpopmanus

[IpoBeneHune caMmoCTOSITETLHOIO OUCKA
XUMUYECKOU HH(pOpMAIUH C
UCTIOJIh30BAHUEM PA3IUYHBIX HCTOUHUKOB
(Hay4IHO-TIOMYJISIPHBIX

W3JIaHUN, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MuTepHeTa).

Hcnonp3oBaHre KOMITBIOTEPHBIX
TEXHOJIOTUH 1Jis1 00pabOoTKH U Nepeiayu
XUMHYECKON NH(pOPMAITUH U ee
NPEJCTAaBICHUS B Pa3JIMYHBIX opmMax

Pacuersl mo xummnuyeckum gopmyJiam
U YPABHEHHUAM

YcTaHOBKa 3aBUCUMOCTH MEXTY
KA4eCTBEHHOM M KOJINYECTBEHHOMN
CTOpPOHAMH XUMHUYECKUX OOBEKTOB U
MPOLIECCOB. Pelllenre pacyeTHpIX 3a/1a4 1o
XUMHUYECKUM (HOpMYJIaM U YPaBHEHHSIM

IpoduiabHoe u npodeccuoHATBHO
3HAYMMOE
coJepxaHue

OOBbsicHEHNE XUMHYECKUX SBICHUH,
HIPOUCXOISIINX B IPUPOJIE, OBITY U Ha
npou3BojicTBe. OnpeneneHue
BO3MOKHOCTEH MPOTEKAHUS XUMHUIECKUX
IpPEBPALICHUH B PA3INYHBIX YCIOBHSIX.
CobmroieHre npaBuil 3KOJIOTHYECKU
IPaMOTHOTO MOBEJCHUS B OKPY-

xatrotent cpene. OueHka BIUsHUAS
XMMUYECKOTO 3arpsA3HEeHUs OKpYKatowlei
Cpeabl Ha OpraHu3M YelIOBeKa U Ipyrue
XKHUBBIE OpraHn3Mbl. COOIOIEHUE TTPABUIT
6e30macHOro 0OpalieH s ¢ TOpIOYUMU U
TOKCUYHBIMH BEIIECTBAMH, TAOOPaTOPHBIM
obopynoBanueM. [loaroroska pacTBopoB
3aJJaHHON KOHIIEHTpAlXU B OBITY U Ha
MIPOM3BOICTBE.

KputHnueckas olieHKa JOCTOBEPHOCTH
XUMHYECKON NH(pOpMaIu,
HOCTYHAIOIIEH U3 pa3HbIX HCTOUHHKOB
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3. YCJIOBUSA PEAJIM3AIIMUA YUYEBHOM JUCHUILINHBI

3.1. TpeGoBanus K MUHUMAJILHOMY MATePHAJIbLHO-TEXHUYECKOMY 00ecneyeHHI0

Peanuzanus yueOHOM TUCUUIUIMHBI TpeOyeT HATMYKs y4eOHOro KabuHera « XuMus»;

Ob6opynoBanue yueOHoro Kabunera: 1. [lepuoamueckas cucrema nemerToB J1. U.
Menneneesa (Tabuuia).

2. DNEKTPOXUMHUYECKUHN DI HAOPSKEHUN
MeTau1oB (Tadauia).

3. Tabnuma «PacTBOPUMOCTH COJIEH,

OCHOBAHUI, KUCJIOT B BOJIEY.

4. TaOaunel

TexHuueckue cpeacTBa 00yyeHus:
1. Komnerotep B coope Intel Original LGA-1155 Pentium G2120
2.ITpuntep HP Laser Jet 1020
3 . MynbsTumenuitabiii npoextop Vivitek D519
OG6opynoBanue 1a00paTopuu U padOYMX MECT J1a0OpaTOpUHU: HAOOPbI TAOJIHII,
IIpubopwi, annapamypa, uncmpymenmsi
1. Becsl paBHOIIIEUEBBIE, PYUHBIE C IIpEAEIaMu B3BeIIMBaHus B rpammax: ot 0,02 r.
molr.;
Pasnosec
Juctriuisitop

4 .OrHeTymuTeNnu
CnupTomeTpsl
CeTku MeTaJuIMYecKe acOECTUPOBAHHBIE PA3HBIX Pa3MEPOB
[ItaTuB MeTamIMyecKuii ¢ HAOOPOM KOJIEI] U JTATIOK
[taTuB mis npoOUpoK

9. CnuproBka

10. Mukpockorn 6uonorudeckuii (6unokyssip 4-100x)

11. ApeomeTtp

12. BeiTskHO#M mKad
Ilocyda u ecnomocamenvhvle Mmamepuansl

i Al

. ITatuB naGopaTopHBIA AJIs1 3aKPEIUICHUS TIOCY bl U TPUOOPOB ¢ 2-3 manKaMu
. IIpobupku

. Boponka naboparopnas

. Konba xonnveckast pazHoit eMKoCTH

. [TaioukM CTEKISTHHBIE

. Ilunetka rina3Has

. CrakaHbl XMMHUYECKHE PA3HON €EMKOCTH
. Crekia mpeMeTHBIE

. Turmu papdopossie

10. Hunusapsl MEpHBIE

11.Yamka BeimapuTesibHast

12.I1umie! TUTeTbHBIC

13.bymara ¢punsTpoBaHHAS

14.Bara rurpockonuyeckas

O 00 31 N D B~ W N =

27



15. dep>xaTens ans npoObupox
16.1ItaTuB a1 npoOUpok

17.Epiu 1j1s1 MOMKH KOJIO M TPOOUPOK
18.HoxHUIIBI

19.1Tonorenue

20.Kpyxxku ¢papdopoBbie

21.Crekna yacoBble

22. XUMHUYECKHUE PEAKTUBBI

23. XUMHUYECKNE UHIUKATOPbI

IIporpammHoe o0ecnieueHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,
nuueH3uoHHsbIN forosop ot 07.05.2008 (OO0 "HIIO Unnykuus

bpsiackoe mnpexct."), "Microsoft Office Standard 2007" Microsoft Open License

43178755 (OOO "HIIO Wuaykmus"), HOMEp 3aka3za TOProBOro MOCPEIHUKA
ML766281-3

3.2. UudopmannoHHoe odecniedeHne yueOHOM N CHUNIIMHBI
Ilepeuennb pekoMeHIyeMbIX Y4eOHBIX U31aHuii, UHTepHET-pecypcoB,
JOTOJIHUTEILHOM JIUTEPATYPhI

OcHOBHble UCTNOYHUKU:

1.

2.

INa6puensa O.C., OctpoymoB N.I'. Xumus mist mpodeccuii v creruanbHOCTEN
Texandeckoro mpodwuisa. M.: Axagemus, 2017. 272 c. (14 2k3.). — ISBN 978-5-
4468-4315-2

Kunonos II.U., TTepmuka O.B. Oprannueckas xumusi. CI10. 3BC «Jlanby, 2022.
43 c¢. — ISBN 978-5-8114-7321-2. DnekTpoHHBII pecypc. McTouHMK mocTyna:
www.profspo.ru

,ZZonOﬂHumerbeze UCMOYHUKU.

1.

IMa6puensa O.C., OctpoymoB U.I'., CnaaxoB C.A. Xumus. 11 knacc. ba3oblit
ypoBeHb. M.: Akanemus, 2022. 200c. ISBN 978 — 5-09-06871-6. DnekTpoHHBII
pecype. Url: www.catalog.prosv.ru

[Napmmn, A. I1. Opranuveckas XUMuUsl B pUCYHKax, TaOIUIaX, cXeMax : yaeOHoe
nocobue / A. I1. apmmn. — 4-e uzn. — Cankrt-IlerepOypr : XUMU3JIAT, 2022.
— 184 c. — ISBN 978-5-93808-384-4. — Tekcrt : anexktponHbiii // Lludposoii
o0pa3oBaTeNbHBIM  pecypc [PR  SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/121306.html (1ara o6pamenus: 29.04.2022).

Hcunopos, B. A. Dkonornueckas Xumus : yaeOHoe mmocodue i By30B / B. A.
UcunopoB. — 4-e uzn. — Canxr-Ilerepoypr : XUMU3 AT, 2022. — 304 c. —
ISBN 978-5-93808-390-5. — Tekct : oaaekrponnbii // Ludpooii
obpazoBatenbHbii  pecypc  [PR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/122440.html (nara o6pamenus: 24.06.2022)

Jlesunikuii M.M. [lobpo moxanoBaTe B xumwuio, 2021. Mctounuk nocrymna:
wWWwWWw.profspo.ru

[Tenuka B.U., AdanacreBa O.0., JlaBpentreBa O.B. Oprannyeckas xumus. Y.
[Toco6-¢ ms CITO, 2021. MicTouHuk mocTyma: www.profspo.ru
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6. Ilpecc N.A. Obmas xumusi. ObC «Jlanby, 2021. 496 c. Wctounuk nocryma:
www.elanbook.com

7. Pymutuc I'.E., ®enpaman @.b. Xumusa. 10 knacc. ba3oBbiii ypoBeHb. M.:
[Tpoceemienue. 2022. 192 c. Dnexrponnsiii pecypc. Url:pdf.11klasov.net

8. Capkucsn 3.M., ne Bent A.B., llIkypko 1.B. Oprannueckas xumus. CI10. 5b5C
«Jlanby, 2022. 188 c¢. DOnekrpoHHblii pecypc. HWcrouHuk pgocryma:
www.elanbook.com

NHutepHer pecypcsl
. http: //www.iprbookshop.ru/ - DnexTpoHHO-O0MOIMOTEYHAs CHCTEMa

2. IPRbooks http://www.consultant.ru/ - CipaBoyHO-TIpaBoBast
cucrema Koncynsranrllnroc

p—

. http: //www.elibrary.ru/ - HattmonanbHas 351eKTpoHHast OnOIroTeKa

3
4. http: //www.edu.ru/ - ®enepansusiii Uarepraer-nopran «Poccuiickoe 00pazoBaHue»

3.2. METOANYECKOE OBECIIEYEHUE JUCHUIIJINHbI

3.2. 1.YMK

3.2.2.Metoanveckue yKazaHus 1O MPOBEACHUIO MPAKTHYECKUX paboT Mo XuMHH
3.2.3.Meronuyeckue yKazaHus 10 BHEAY TUTOPHON paboTe Mo XuMHUH
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4. KOHTPOJIb Y OIIEHKA PE3YJBbTATOB OCBOEHUSA YUEBHOM
JANCIHHUIIJINHBI

KoHTpoJib U OlleHKA Pe3yIbTaTOB OCBOCHHUS YUYE€OHON MUCHUIUIMHBI OCYIIECTBIISIETCS
MpernojaBaTejieM B TPOIIECCE MPOBEICHUSI MPAKTUYECKUX 3aHATHH M J1aOOpaTOPHBIX
paboT, TECTUPOBAHUS, a TAKIKE BBHITIOJIHEHUS 00YYAIONIMMUCS UHIAUBUIYATbHBIX 3aJaHHH,
MIPOEKTOB, UCCIIECTOBAHUM.

Pe3yabTaTnl 00yueHnust DopMbI 1 METOIbI KOHTPOJIA U

(ocBOEHHbBIE YMeHMSl, YCBOCHHbIE 3HAHUA) OLIEHKH Pe3yJibTaTOB 00yUeHUs
B pesynbrare ocBoeHUs yueOHOW MUCIIUTUIMHBI
«XUMHUS» 00yUaOIIHICS JOJKEH YMETh: Tekyuuiit KOHTPOJIb B opMme:
* Ha3bIBaTh: U3YUYECHHBIC BELIECTBA 110 v’ caMOCTOSTENLHBIX paboT;
TPUBHUATILHOW WM MEXyHAPOTHOMN v’ 1a00paTOPHBIX U IMPAKTUYECKUX
HOMEHKJIATYpE; pabor;
* OIPENEIIATh: BAJICHTHOCTD U CTENICHb v\ TeMaTH4eCKHX TECTOB;
OKHUCJICHUSI XUMUYECKUX IJIEMEHTOB, THUII v\ XUMHMYECKHMX JUKTAHTOB;
XMMHUUYECKOM CBA3U B COCAMHEHHUSX, 3apA] MOHA, |Y KOHTPOJILHBIX paboT IO TeMaM
XapakTep Cpeabl B BOJHBIX pacTBOpax y4eOHON TUCIUTIIIAHEI.

HEOPraHUYECKUX U OPTAHUYECKUX COEAUHEHHU,
OKHCIIUTEIb U BOCCTAHOBUTEIIb, IPUHAJIEKHOCTD
BEILIECTB K Pa3HbIM KJIaCCaM HEOPTraHUYECKHUX U
OPTaHUYECKUX COEAUHECHUM;

* XapakKTEepU30BaTh: HJIEMEHTHI MaJIbIX IIEPHUOJIOB
0 UX NojoxeHuto B [lepuoanueckon cucreme

J .. Menpaeneena; o01mpe XMMAYECKHIE CBOMCTBA
METaJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPTAHUYECKUX COEIUHECHUM;
CTPOEHUE U XUMUYECKUE CBOMCTBA N3YUYEHHBIX
HEOPraHMYECKUX U OPraHUYECKUX COEAUHEHUM;

* OOBSICHSTH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT
MX COCTAaBa U CTPOCHMUS, IPUPOAY XUMUYECKOU
CBsI3U (MOHHOI KOBaJICHTHOM, METaJUTMYECKON 1
BOJIOPOJIHOI ), 3aBUCUMOCTb CKOPOCTHU
XMMHUYECKOU PEAKLIMU U TIOJIOKEHUE XUMHUUECKOTO
paBHOBECHS OT Pa3IMYHbIX (PAKTOPOB;

* BBINOJHATh XUMAYECKUIN IKCIIEPUMEHT: 1O
PAaCIIO3HABAHUIO BaKHEHUIINX HEOPTraHUYECKUX U
OPraHUYECKUX COCIUHECHUM;

* IPOBOAUTH: CAMOCTOSITEIBHBIN ITOUCK
XUMUYECKON HH(OpMAIUK C UCTIONb30BAHUEM
Pa3ITUYHBIX UICTOYHUKOB (HAYYHO-MTOMYJISIPHBIX
U3JJaHH, KOMIIBIOTEPHBIX 0a3 JTaHHBIX, PECYPCOB
HuTepHeTa); uCnoyib30BaTh KOMIbIOTEPHbBIE
TEXHOJIOTUH JJis1 00pabOTKH U Mepeaavn
XUMHUYECKOW HH(OPMAIINH U €€ TIPE/ICTABIICHUS B
pa3nuyHbIX popmax;

* CBS3bIBATh: U3YUYCHHBIM MaTEpPUa CO CBOEH
npodeccuoHanbHON AesITENbHOCTHIO;
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* pewarh: pacueTHbIE 337aYU 10 XUMUYECKUM
dbopMynam u ypaBHEHHSIM;

HCIIOJIb30BaTh MPUOOPETECHHbIC 3HAHUS U YMEHUS
B IIPAKTUYECKOM JIEATETbHOCTH U TOBCEHEBHOM
KU3HU:

* 151 OOBSICHEHUSI XUMUYECKUX SIBIICHHM,
MIPOUCXOAINX B IPUPOJE, OBITY U Ha
MPOU3BOJICTBE;

* OIlpe/eeHUs] BO3MOKHOCTH POTEKaAHUS
XUMHYECKUX MTPEBPALICHUN B PA3IINIHBIX
YCJIOBUSAX M OLIEHKH UX TMOCIIEACTBHIH;

* 3KOJIOTUYECKU I'PaMOTHOTO MOBECHHUS B
OKpYXarouen cpene;

* OLICHKHU BJIVMSIHAS XUMHUYECKOTO 3arpsi3HEHUS
OKpY Kalollel cpe/ibl Ha OpTraHU3M YeJOBeKa U
JPYTHE KUBBIE OPTaHU3MBI;

* 0e30omacHOro oOpauieHus C TOPIOYUMHU U
TOKCHUYHBIMH BEIIECTBAMH U JIA0OPATOPHBIM
o0opyI0BaHUEM;

* TPUTOTOBJIEHUS PACTBOPOB 331aHHOM
KOHIICHTPAIMK B OBITY U Ha MMPOU3BOICTBE;

* KPUTHYECKOW OIIEHKH JJOCTOBEPHOCTH
XUMHUYECKOW MH(POpMAINH, TOCTYNAIOIEH 13
pa3HBIX HCTOUYHUKOB.

B pesynbrare ocBoeHUSs y4eOHOM TUCIMIUIMHBI
«XuUMHUs» 00yUaIOIIHICS TOJKEH 3HATh:

* BaXXHEHUIINE XMMHYECKHUE MOHSITHS: BEIIESCTBO,
XAMHUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aTOMHAs U MOJICKYJISIpHAsI MACChl,
WOH, AJJIOTPOIIHUS, U30TOIbI, XUMUYECKas CBS3b,
3JIEKTPOOTPULIATENBHOCTD, BAJIEHTHOCTD, CTEIICHb
OKHCJIEHUS, MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIN
00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS,
PacTBOPBI, AJEKTPOJIUT U HEANEKTPOJIIUT,
AIEKTPOIUTUYECKAS] AUCCOLUAIUSA, OKUCITUTED U
BOCCTAHOBUTEIIb, OKMCIICHUE U BOCCTAHOBJICHUE,
TEIUI0BOM 3 (eKT peaknu, CKOpoCTh
XAMHUYECKOW PEAKIINH, KaTAIN3, XUMHUYECKOE
paBHOBECHE, YTIIEPOIHBIN CKEJET,
GyHKIIMOHAIbHAS TPYyIITIa, H30MEPHs, TOMOJIOTHS;
* OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHUSI MACChI
BCIIIECTB, IIOCTOSIHCTBA COCTaBa BEIIIECTB,
ITepuonnueckunt 3akoH J{.U. Menneneena;

* OCHOBHBIC TEOPUU XMMHUHU; XUMHUYECKOM CBS3H,
3JIEKTPOJIUTUYECKON TUCCOLMALIH, CTPOCHUS
OPTraHUYECKUX U HEOPTAHUYECKUX COCIUHECHUM;

Texymumii KOHTPOIBL B hopMme:

v’ CaMOCTOSITENTLHBIX PaboT;

v’ 1a00paTOPHBIX U IMPAKTUYECKUX
pabor;

TEMATHYECKUX TECTOB;
XUMHYECKUX TUKTAHTOB;
KOHTPOJIBHBIX pa0dOT MO TEMaM
y4eOHOHN TUCITUTUINHBIL.
WroroBelit KOHTPOIb B hopme
muQdepeHITupOBaHHOTO 3a4eTa.

SNENEN
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* Ba)XKHEHUIIME BELIECTBA U MaTepHaIbl:
Ba)KHEHIIIME METAJUIbI U CIUIABbI; CEPHAsL, COJISIHAS,
a30THAs U YKCYCHasi KUCJIOTHI; OJ1aropo/iHbIe
rasbl, BOJOPOJ, KMCIOPO/, FaJIOr€Hbl, IIEJIOYHbIE
METaJUIbl; OCHOBHBIE, KUCIIOTHBIE U aM(pOTEpHbIE
OKCHUJIbl U THJIPOKCHUIBI, ILIETIOUH, YTIEKUCIBINA U
yrapHbIU ra3bl, CCPHUCTBIN ra3, aMMHUaK, BOJA,
NPUPOJHBIN Ta3, METaH, ITaH, ITUJICH, alleTUJICH,
XJIOpUJ] HaTpHsl, KapOoHAT U TUAPOKapOoOHAT
HaTpusl, KapOoHat u ¢ocdat KaabIus, OeH307,
METAHOJI U 3TAHOJI, CIIOKHBIE 3(UPBI, JKUPBI,
MblJIa, MOHOCAXapu bl (TJII0KO03a), IUCAXapUIbI
(caxapo3sa), noynucaxapusl (Kpaxmai u
LEJIJTI0JI032), aHWIMH, aMUHOKHCIIOTBI, OEJIKHY,
UCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA,
Kay4yKH, IJIaCTMACCHI;

IIpumepHsblie Tembl pedepaToB (10KJIAAOB),
UHAUBHUAYAJIBHBIX IPOCKTOB.

* broTexHOJIOrus U F'eHHas nHKeHepuss — TexHonoruu XXI Beka.

* HaHOoTeXHONOTHsI KaK MPUOPUTETHOE HAIIPABJICHUE PA3BUTHS HAYKU U ITPOU3BO/ICTBA B
Poccutickonn ®@enepannu.

* CoBpeMEHHbIE METO/IbI 00€33apaKUBAHUS BOIBI.

* AJIIOTpOMHS METAIIOB.

* XKuznsb u nesrensHocts .M. MeHnneneena.

* «[lepnonnyeckomy 3aKoHy OyJyliee HE TPO3UT Pa3PyLICHUEM. . .»

* Cunre3 114-ro anementa — TpuymMmd poCCUIUCKUX (HU3UKOB-SIACPIIUKOB.
* 130TOmBI BOTOpOIA.

* lcnonb3oBaHue paguoakTUBHBIX U30TOMOB B TEXHUYECKUX LIEIIAX.

* PEHTreHOBCKOE M3IIyYEHNE U €ro UCIOJIb30BaHUE B TEXHUKE U MEAUIMHE.
* [Ima3zmMa — yeTBepTOE COCTOSIHUE BELIECTBA.

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

» OxpaHa OKpy>Karolle cpeabl OT XUMUYECKOro 3arps3HeHus. KonnyecTBeHHbIE
XapaKTEPUCTUKH 3arpsI3HEHUS OKPYIKAIOIIEH CPEIbI.

* [IpuMeHeHure TBepAOTo U ra3o00pa3Horo okcua yriaepoaa (IV).

* 3a1rTa 030HOBOI'O SKPaHa OT XMMUYECKOI0 3arpsI3HEHHUSL.

* I'pyGonucniepcHble CUCTEMBI, UX KiIacCU(PUKALUs U UCIOJIb30BaHUE B
npodeccuoHanbHON JAesITEIbHOCTH.

» KocMeruueckue remnu.

* [IpumeHeHne CyCIIeH3u U AMYJIbCUM B CTPOUTEIILCTBE.

* MuHepabsl ¥ TOpHbIE IOPOJIBI KAK OCHOBA JIUTOC(EPBHI.

» PacTBOpBI BOKpYT Hac. TUIbl pacTBOPOB.

* BoJ1a Kak peareHT u cpefa Juisi XUMHUYECKOTo MpoLecca.
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* Xuzub u nesrenpHocTh C.AppeHuyca.

* BKi1ag OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUU NIEKTPOJIUTUYECKON TUCCOLUALIAH.
* YCcTpaHeHHue )KECTKOCTH BOJbI HA IPOMBIIUICHHBIX IPEANPUATHIX.

* CepHast KUCJIOTa — «XJ1€0 XMMHUYECKOU MPOMBIIIIEHHOCTH .

* Mcnonb30BaHue MUHEPAIBHBIX KUCIOT Ha NPEANPUATUSIX PA3TMYHOTO MPOGUIIS.

* OKCUBI U COJIU KaK CTPOUTEIIbHBIE MATEPUAIIBI.

* Hcropus rurmca.

* [ToBapeHHas COJIb KaK XUMUYECKOE ChIPHE.

* MHoronukuii KapOOHAT KaJbIMs: B IPUPOJIE, B MPOMBIIIIEHHOCTH, B OBITY.

* Peakuiuu ropeHus Ha MPOU3BOJCTBE U B OBITY.

* BupryanbHO€ MOJEIUPOBAaHNE XUMUYECKHUX ITPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIIIABOB AJIEKTPOJIUTOB.

* [IpakTueckoe NpUMEHEHHE IEKTPOIN3a: pauHUPOBAHNE, TAJIbBAHOILIIACTHKA,
rajqbBaHOCTET U

* McTopust nomydyeHus: 1 IpOU3BOACTBA aTIOMUHUSI.

* DIIEKTPOIUTUYECKOE MOJTyYeHUE U paPUHUPOBAHUE MEIU

* J)KuzHnp u nesrenbHoCcTh 1. J[PBH.

* Posib METAJJIOB B HCTOPUU YEJIOBEUECKON UBUIM3AMU. MIcTOpHs 0TeuecTBEeHHOM
yepHoi MeTaimyprui. COBpeMEHHOE METAJLITypru4ecKoe POU3BOJICTBO.

* lcTopust 0TeuecTBEHHOM LIBETHOM METa/LIypruu. Poiib METaIoB U CIUIaBOB B HAY4YHO-
TEXHUYECKOM Iporpecce.

* Koppo3us meTaiioB 1 crnocoObl 3alIUThl OT KOPPO3HH.

* MHepTHbIe UK 01aropoiHbIE rasbl.

* Poxxnaroniyue cojim — TaJIOreHBbl.

* Mctopus MIBEACKON CIIUYKH.

* lcTopust BO3HUKHOBEHHUS U PA3BUTUS OPTAHUYECKON XUMUHU.

* )Kuznb u nesarenbHocth A.M.byTieposa.

* BuTtanusm M ero kpax.

* POJIb OT€YECTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTUU MUPOBOM OPraHUYECKON
XUMUH.

* CoBpeMEHHBIE NIPEJICTABIEHUS O TEOPUN XUMHUUECKOTO CTPOCHHS.

* DKOJIOTMYECKHUE aCIIEKThI HUCIIOJIb30BaHUs YTIIEBOJIOPOIHOTO CHIPbSI.

* DKOHOMHMYECKHUE aCIEKThl MEKTyHAPOIHOI'O COTPYIHUYECTBA M0 UCIIOIb30BAHUIO
YIJIEBOJOPOIHOIO CHIPBSI.

* Ucropust OTKpBITHS U pa3pabOTKU ra30BbIX M HEPTAHBIX MecTOpokIeHuil B Poccuii-
ckoit denepannu.

* XuMHUS yTJIEBOJIOPOTHOTO CHIPhS U MOsI OyayIast mpodeccus.

* YT11€BOJOPOHOE TOILIMBO, €r0 BUbI U Ha3HAYCHHUE.

* CHHTETUYECKHE KayIyKH: UCTOPHSI, MHOTOOOpa3ne U MEePCIEKTUBBIL.

* Pe3MHOTEXHUYECKOE MPOU3BOJICTBO U €r0 POJib B HAYYHO-TEXHUYECKOM ITPOrpecce.
* CBapoYyHOE MPOU3BOJACTBO U POJIb XUMHUH YIIEBOJOPOIOB B HEM.

* He(1pb 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEXTyHAPOIHOTO
COTPYAHUYECTBA.
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