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MOACHUTEJIBHAS 3AIINCKA
[IporpamMmma 0011€00pa3oBaTeIbHON YUEOHOW TUCHUILIMHBI «XHUMHs» IpeaHa3HaueHa
JUIsl U3yYeHUsS 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 PabOUMX, CITYKAIIKX, CTICIIUATUCTOB CPEHETO 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  CHEHUATbHOCTH  CPETHETO
podeccronamsHOr0 0OpazoBanus (MuchkMo JlernaprameHTa rocy1apCTBEHHOM MOJTUTHKHU B
cdepe noaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-
259), onobOpeHHoO# pelieHueM (eneparbHOro y4eOHO-METOANYECKOTO OOBEIUHEHUS T10
obmemy o0pazoBaHuto (MpoTokoa oT 28 uroHsA 2016 1. Ne 2/16-3).
Coneprkanue porpaMMbl « XUMHEs HAITPABJICHO Ha JIOCTHKCHHE CISAYIOIINX eJIei:
* hopMHUpOBaHHUE Yy O0YUYAIOIINXCS YMEHHS OIICHUBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS
JUTSL KQKJIOTO YeJIOBEKa,
* opmupoBaHre y oOy4aromuxcs IeJOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMUU B
CO3ZIaHUHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUPA; YMEHUS OOBSICHSTH
OOBEKTHI M TMPOIECCHl OKPYXKAIOIIEH NEeWCTBUTEIBLHOCTH: MPHUPOTHOMN, COLMAIBHOM,
KyJIbTYPHOM, TEXHUUECKON CPEeJibl, — UCIONb3Ysl ISl ITOI0 XMMUYECKUE 3HAHUS;
* pasBuTHEe y OOY4YaIOIIMXCS YMEHWN pa3nuyaTh (akThl W OLEHKH, CPaBHUBATh
OIICHOYHBIC BBIBOJIBI, BUICTh UX CBSI3b C KPUTEPUSIMHU OIICHOK U CBSI3b KPUTEPUEB C
OTPEJEIICHHON CUCTEMOM LIEHHOCTEH, (GOpMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;
* IproOpeTeHre 00yYarOIMMUCS OIBITA Pa3HOOOPAa3HON AEATEIbHOCTH, TO3HAHUS
Y CAaMOIIO3HAHHUS, KITFOYEBBIX HABBIKOB, HIMCIOIINX YHUBEPCATHLHOE 3HAUCHUE IS
Pa3UYHBIX BUAOB JIEATEIbHOCTH (HABBIKOB pEIICHUS MpOOJeM, MPUHATHS PELICHHH,
MOKCKA, aHalIu3a U 00pabOoTKN MHPOPMAITUU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB U3MEPEHUH, COTPYTHUYIECTBA, 0€30MACHOTO O0paIeHHs C BEIICCTBAMU B
MOBCETHEBHOM JKU3HU).
B mporpammy BKIIIOUEHO cOAepaHUE, HAIllpaBlIeHHOE Ha (POPMUPOBAHUE y CTYIEHTOB
KOMIIETEHIINH, HEOoOXomMMBIX 11 KadecTBeHHoro ocoenus OIIOII CIIO na 0Oaze
OCHOBHOTO 001ero oOpa3oBaHHs C TOJYyYEHHEM CpEAHEro oOImero oOpa30BaHUS;
IIPOrpaMMBbl  TTOJTOTOBKHA KBaJTU(UIIMPOBAHHBIX Pab0YMX, CIyKAIIUX, MTPOrPaAMMBbI
MOATOTOBKH crieruanucToB cpeanero 3seHa ( [ITICC3).
[Tporpamma MOKET HCIOIB30BATHCS IPYTUMHU MPOPECCHOHATEHBIME 00pa30BaTEIbHBIMU
OpraHM3alUsAMHU, PEATU3YIOMMMUA OO0pa30BaTEIbHYI0 MPOrpaMMy CpPEJHEro OOIIEero
obpazoBanuss B mnpenenax ocBoeHus OIIOII CIIO nHa 06a3e OCHOBHOTO OOIIETO
o6pazopanus( [IIICC3).
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OBIIAS XAPAKTEPUCTHUKA YUYEBHOM JJUCHUIIJIMHBI «XUMMUSI»
XUMHSI — 3TO HayKa O BEIIeCTBaX, UX COCTaBE U CTPOCHHUH, CBOMCTBAX U MPEBPAIICHUSIX,
3HaYE€HUU XUMHUYECKHUX BEIIECTB, MATEPUAJIOB U MTPOILIECCOB B MIPAKTUUECKOM
JeSITeTbHOCTU YeJIOBEKa.

Conepxanue 0011e00pa30BaTeIbHON YUEOHOW AUCIUIUIMHBI «XUMUS» HaMpaBJIeHO Ha
YCBOCHHE O0YYalOUIMMUCS OCHOBHBIX MOHSTHM, 3aKOHOB W TEOPUN XHUMUHU; OBJIAJICHUE
YMEHUSAMU HaAOII0aTh XUMHUYECKUE SIBJICHUSA, MPOBOJIUTH XUMHUYECKHHA HKCIEPHUMEHT,
NPOU3BOJANTH PACUYETHl HA OCHOBE XHMHUYECKHX (OpPMyNl BEHIECTB W YpaBHEHHU
XAMHUYECKUX PEAKIIHH.

B npornecce nzyueHust XuMuu y 00y4aroumxcs pa3BUBalOTCs O3HABATENbHBIE HHTEPECHI
U UHTEJUIEKTyallbHblEe CIOCOOHOCTH, NOTPEOHOCTH B CAMOCTOSTEIILHOM NPUOOpETEeHHUs
3HAHUH TO0 XUMHH B COOTBETCTBUM C BO3HHUKAIOUIMMH >KH3HEHHBIMH MpOOJIeMamu,
BOCIIUTHIBAE€TCS OEpEeKHOE OTHOIICHHUS K MPUPOJE, MMOHMMaHUE 30pOBOTO oOpasza
KU3HU, HEOOXOTUMOCTH MPEAyNpPEKICHUs SIBICHUM, HAHOCALIMX Bpell 3J0pPOBbIO U
OKpYXaroUIEN cpele.

OHM oOCBaWBarOT MPHEMBI TPAMOTHOTO, OE30MAaCHOTO WCIOIB30BAHMUS XHUMHYECKUX
BEIIECTB M MaTepUaOB, MPHUMEHSEMBIX B OBITY, CEJIHCKOM XO3AWCTBE H Ha
MIPOU3BOJICTBE.

[Tpu cTpykTypupOoBaHuM cofepKaHus 001e00pa30BaTeNbHON Y4eOHOW TUCIIUILTUHBI 15
npo¢eCCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3allui, peaan3yrIIux 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 U3yUYEHUIO XMMHH CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKUX OTepaluii MBIIUICHHUSI, KaK aHallu3 U CUHTE3, 0000IIeHNe U KOHKPETU3allus,
CpPaBHEHHUE M aHAJIOTHA, CUCTEMAaTH3aUs U KIACCU(PHUKALUS U Jp.
W3ydyenne xumMuum B NpO(PECCHOHATBHBIX  OOpa30BaTENbHBIX  OPTraHU3ALUSAX,
peanu3yrommx 00pa3oBaTeIbHYI0 NPOrpaMMy CpelHero oO0mero oOpa3oBaHUs B
npenenax ocBoenus OITOIT CITIO na 6aze 0CHOBHOTO 00111er0 00pa3oBaHus, UMEET CBOU
OCOOCHHOCTH B 3aBUCUMOCTH OT NpOodmis NpodeccHoHaTbHOro 00pa3oBaHUS. ITO
BBIPAKAETCS B COJEP)KAaHUM OOYUYCHHsI, KOJTMUYECTBE YACOB, BBIICTSIEMBIX HA HM3YUCHHE
OT/ACIBbHBIX TEM TMPOrpaMMbl, TIYOMHE HX OCBOCHHUS OOYyYalIIMMHUCS, OO0BeMe U
XapakTepe MPaKTUYECKUX 3aHATHH, BUAAX BHEAYJUTOPHOM CaMOCTOSITEIbHOW pPabOThI
CTYJICHTOB.

[Tpu ocBoenuu npodeccuit CIIO u cneunansHocten CI10
TEXHUYECKOro mnpoduis mnpodeccuoHaIbHOr0 00pa30BaHMsl XUMHUSI H3ydaercs Ooliee
yrayOJIeHHO Kak mpoduiibHas yuyeOHast AUCHUIUIMHA.

Cremudpuka W3ydeHHS XUMHUH TPU OBJIAJCHUH NPOPECCHSIMH H CIECHUATBHOCTSIMH
TEXHUYECKOro mpoduis oTpaxkeHa B Kaxaod TeMe paznena «ConaepkaHue ydyeOHOU
TUCIUIUITMHBD B pyOpuke «IIpodunbHbie U mpodeccuoHanbHO 3HAYMMbIE SJEMEHTHI
coJiepKaHus». DTOT KOMIIOHEHT pealu3yercsi MpU MHIUBUAYAIBHON CaMOCTOSTENbHON
paboTte oOyuwaromuxcsa (HamucaHuud pedeparoB, MOATOTOBKE COOOIICHUH, 3allluTe
MPOEKTOB), B Tpolecce y4yeOHOW IesTENbHOCTU MOJ PYKOBOJCTBOM MpernojaaBaTess
(BBIMOJTHEHUH XUMHUYECKOTO SKCIEPUMEHTa —I1a00paTOPHBIX OMBITOB M MPAKTHUYECKUX
paboT, peleHNH MPAKTHKO-
OpPMEHTHPOBAHHBIX PACYETHBIX 3374 U T. 1.).



Jns  opraHu3anmuy  BHEAYJUTOPHOW  CaMOCTOSITENIBHOW  pabOThl  CTYICHTOB,
oiazaeBatomux mnpodeccusmu CIIO u cmeumanbHocTamMu CIIO  TexHMYECKOTO U
€CTECTBEHHO-HAay4YHOro Tmpoduieit mnpodeccuoHanbHOro 00pa3oBaHMs, MPEACTABIICH
IpUMEPHBIN NepeueHb pedepaToB (IOKIAI0B), HHANBUAYAIBHBIX IPOEKTOB. B mporecce
U3yYCHUS] XUMHUH BaXHO (QOpMHpOBaTh HWHGPOPMAIIMOHHYI)  KOMIIETEHTHOCTh
oOyuvaromuxcs. [loaTomy mnpu opraHuzanuu camMoCTOSTEIbHOW paboThl HEOOXOAMMO
aKIICHTUPOBATh BHUMaHWE OOydYaloluMxcs Ha ToWcke WH(GOpPMAIMM B CPEICTBAX
maccmenua, MHTepHere, y4eOHOW M CIENMANBbHON JHTEpPAaType C COOTBETCTBYIOIIUM
oopMIIEHHEM U TIPEICTABICHUEM PE3YIbTATOB.

Nzyuyenune oOmieoOpa3zoBaTebHON y4eOHOM AMCHMIUIUHBL «XHUMHSD 3aBepIlIaeTCs
HOJIBEZICHUEM UTOTroB B (hopme audpepeHIupoBaHHOIO 3a4eTa WK SK3aMEHa B paMKax
IPOMEKYTOYHOM arTecTalmu CTyAeHToB B mpouecce ocBoenus OIIOII CIIO ¢
noyryueHueM cpeaHero oomiero oopazoranus ( [TIICC3.)



1. MIACIOPT PABOYEHN TIPOI'PAMMBI YYUEBHOM JUCIHUITJINHBbI
«XNMHUD»

1.1.00/1acTh NPUMEHEHHS POTPAMMBbI
Paboyas nporpamMmMa yueOHOM TUCIUILTUHBI « XUMUSD» NPEIHA3HAYCHA
JUIA W3Yy4EeHHs XMUMHH B INpo(decCHOHalIbHBIX 00pa3zoBaTenbHbIX opranmzauusax CIIO,

peanm3yrommx 00pa3oBaTeIbHYI0 NPOrpaMMy CpEeIHEro oO0mero oOpa3oBaHUS B
npezesiax OCBOSHUs OCHOBHOM IpodeccuoHanbHOM oOpa3oBarenbHol mporpammbel CITO
(OIIOIT CIIO) Ha 06a3e OCHOBHOrO OOIIEro 00pa3oBaHUs TMPU TOJATOTOBKE
KBaTU(UIIMPOBAHHBIX pabOuMX, CIyXKalluX, CIEHHATNCTOB CpPEAHEr0 3BEHa IO
crienmanbHOoCTIM: 15.02.14 OcHalnieHue cpecTBaMu aBTOMAaTU3aIlMU TEXHOJOTHYECKUX
MPOIIECCOB U MPOU3BOACTB(TIO OTPACTISIM)

PaGouas nmporpamma no IuUCHUIUIMHE «XUMHSD» MOKET ObITh MCIOJIb30BaHA B JIPYTUX
Y4EOHBIX 3aBEACHUSAX CpEIHEro TmpodeccuoHambHOr0 OO0pa3oBaHUS TEXHUYECKOTO
npouis. JUId U3YyYeHHs XUMHUH B IPOPECCHOHAIBHBIX 00pa30BaTeIbHbIX OpraHU3aUsIX
CIIO.

1.2. Mecro y4yeOHOH AMCHUINIMHBI B CTPYKTYpe OCHOBHOI mNpogeccuoHATbLHOM
00pa3oBaTeJIbHONH MPOrpaMMbI: MECTO YUYE€OHON TUCHUILIIUHBI «XUMHUSD» — B COCTaBe
o0mieoOpazoBaTeNbHBIX ~ Y4€OHBIX  JUCIHMIUIMH IO  BBIOOPY, (opMupyeMbIx u3
oOs3arenbHBIX TpeaMeTHhIX oOmacteit @I'OC cpemnero oOmiero oOpa3oBaHusi, s
npodeccuit  CIIO wumum  cnenmanbHocTeit  CIIO  cooTBercTBylomero  mpoduis
npo¢ecCHOHaATBLHOTO 00pa30BaHUS.

1.3. leaun 1 3a1a4u y4eOHOI IUCHUNIMHBI — TPEOOBAHNS K Pe3yJIbTATAM 0CBOCHHS
y4eOHOM AU CHUIINHBI:

OcBoeHue colepXaHus Y4YyeOHOW JTUCHUIUIMHBI «XUMUS», OOecredynBacT
JNOCTHKEHUE CTYJICHTaMU CIIEAYIOIINX Pe3yJIbTATOB:
* IUYHOCHHBIX:
—— YYBCTBO TIOPJOCTH M YBaXEHHS K MCTOPHUM M JOCTUKEHUSM OTEHYECTBEHHOMU
XUMUYECKOM HAyKH; XUMUYECKM TpaMOTHOE TMOBeJeHUE B mpodeccuoHanbHOU
NeSITEIbHOCTU U B OBITY IPpH 0OpallleHuH ¢ XUMUYECKUMHU BEILeCTBAaMU, MaTepualaMu U
IpoLEeccaMu;
—— FOTOBHOCTH K TIPOIOJDKEHUIO 00pa30BaHus M MOBBIIICHHS KBAIN(UKALINN B U3-
OpaHHON PO(ECCUOHAIBHOM IEATEIIbHOCTU U 0OBEKTUBHOE OCO3HAHHUE POJIH XU-
MUYECKUX KOMIIETEHIIMH B 3TOM;
—— YMEHHE HCIOIb30BaTh JOCTUKEHUSI COBPEMEHHOW XUMUYECKON HAYKH M XUMHUYECKHX
TEXHOJIOTUH JJIs MOBBIIIEHUS] COOCTBEHHOTO UHTEJUIEKTYaJIbHOTO PA3BUTHUS B BBIOpaHHOM
Ipo¢eCCUOHAIBHOM 1A TEIIbHOCTH;
* MemanpeoMemHuix:
—— HMCIOJIb30BaHNE PA3IMYHBIX BUJIOB IO3HABATEIBHON JEATEIBHOCTH M OCHOBHBIX
MHTEJUJIEKTYyaIbHBIX OIepaluil (IoCTaHOBKH 3aJauu, (GOPMYITUPOBAHUS TUIIO-
T€3, aHAJIN3a U CUHTE3a, CPAaBHEHUsI, 0000IIEHMSI, CHCTEMATU3a1IUH, BbISBICHUS
NPUYHMHHO-CIIEACTBEHHBIX CBSI3€H, IIOMCKA aHAJIOTOB, (POPMYIMPOBAHHUS BHIBOJIOB)
JUISl pELIeHMs] IOCTAaBIEHHOM 3a/1a4y, IPUMEHEHNE OCHOBHBIX METO/OB ITO3HAHUS
(HaOIIOEHUS, HAYYHOTO SKCIIEPUMEHTA) 1711 U3YUEeHHSI pa3JIMYHBIX CTOPOH XH-
MHUYECKHX 0OBEKTOB U MPOLIECCOB, ¢ KOTOPHIMU BO3HUKAET HEOOXOUMOCTh CTaJI-
KHBAaThCs B PO eCCHOHANBHOI cdepe;



—— HCIIOJB30BAaHHUC PA3JINYHBIX UCTOYHUKOB IJIS TMMOJTYUCHUS XUMHUYECKOUN I/IH(i)OpMaLII/II/I,
YMEHHUE OIICHUTh €€ JIOCTOBCPHOCTh [UIS JOCTHIKCHHS XOPOIIUX PpEe3yJIbTAaTOB B
npodeccuoHaIbHOM chepe;
* nPEOMEmHpIX: *
— c(hOpMHUPOBAHHOCTH MIPEACTABICHUN O MECTE XMMHUHU B COBPEMEHHOW HAy4YHOU
KapTHHE MUPA; TOHUMAHUE POJIM XMMHUHU B (OPMUPOBAHUHU KPyro3opa u pyHK-
I_[PIOHaJIBHOﬁ IrpaMOTHOCTH YCJIIOBCKA JJIA PCIICHUA ITPAKTUYCCKUX 3a/1a4,
—— BJIAICHUC OCHOBOIIOJArartOIMNMHA XUMHUYICCKUMU ITOHATUAMU, TCOPHUAMU, 3aKOHAMHA
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTHEN U
CHMBOJIMKOM;
—— BJIJICHHE OCHOBHBIMH METOJJAMU HAYYHOTO MO3HAHHUS, UCIIOJIb3YEMbIMU B XUMHH:
HaOJI0ICHUEM, OTIMCAHUEM, H3MEPEHUEM, IKCIICPUMEHTOM; YMEHHE 00pabaThiBaTh,
OOBSICHATH PE3yJIbTAThI IPOBEICHHBIX OIBITOB U JIEJATh BHIBOJIbI, TOTOBHOCTh U
CIOCOOHOCTD MIPUMEHSTh METO/IbI TO3HAHUS MPH PEIICHUN TPAKTHYECKUX 337134,
I C(i)OpMI/IpOBaHHOCTb YMCHUA JaBaTh KOJIMYCCTBCHHBIC OLICHKU U ITPOU3BOJIUTDH
pacyeTsl 0 XUMHYECKUM (pOopMyJIaM U yPaBHEHUSIM;
—— BJIAACHHUC ITPpaBHUJIaMU TCXHUKHU 0€e301macHOCTH IIPpH UCIIOJIB30BAHNUN XUMHUYCCKHUX
BCILICCTB;
— c(OopMUPOBAHHOCTH COOCTBEHHOM TMO3UIIMM IO OTHOIICHUID K XHUMHYECKOM
uH(pOpMaLMH, TTOJIy4aeMON U3 Pa3HbIX UCTOUYHUKOB.

TpebGoBanus Kk MpeAMETHBIM pe3yJibTaTaM OCBOSHHUS 0a30BOT0 Kypca XUMHUHU
JOJKHBI OTPAXKATh:
1) chopMHPOBAHHOCTH MPEACTABICHUNH O MECT€ XMMHHM B COBPEMEHHOM HAay4YHOM
KapTUHE MHpaA; MOHUMAHHE POJIM XUMUU B (OPMUPOBAHUM Kpyrosopa u
(GyHKIIMOHATBHOM TPaMOTHOCTH Y€JIOBEKA JIJIs PELICHUs MPAKTUYECKUX 3a]1ay;
2) BIaJicHUE OCHOBOIMOJIATAIOIMIMMU XUMHUYECKUMU TOHATUSIMHU, TEOPUSIMU,
3aKOHAMU W 3aKOHOMEPHOCTSMH; YBEPEHHOE MOJIb30BAaHWE XHUMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW;
3) BiaJeHWE OCHOBHBIMM METOJAMH HAYYHOTO TO3HAHUSI, HCIOJb3YEMbIMU B
XUMUU:  HAONIOJeHWEe, ONUCaHWEe, W3MEPEHHE, DKCIEPUMEHT; YMEHHUE
00pabaTbiBaTh, OOBSICHATH PE3yJIbTaThl MPOBEACHHBIX OIMBITOB M JEJaTh BHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHSTh METOABl TO3HAHUS TPU PEIICHUU
MPaKTUYECKUX 3a]1ay;
4) chopMUPOBAHHOCTh YMEHHSI JaBaTh KOJIMYECTBEHHBIC OLIEHKA U TPOBOJUTH
pacdeThl 0 XUMUYECKUM (POpMyIIaM U YpaBHEHUSIM;
5) Bi1ajieHUE TpaBUSIaMU TEXHUKHU 0€30MaCHOCTH MPHU UCTIOIB30BAHUM XUMHUYECKUX
BEILIECTB;
6) chopMUPOBAHHOCTb COOCTBEHHOW MO3UIIMM IO OTHOUIEHHUIO K XUMHUYECKOU
uH(popMaIm, mojrydyaeMoi U3 pa3HbIX HCTOYHUKOB,

BrimmyckHUK, OCBOMBIINN 00Pa30BaTEIIbHYIO JUCHUIUIMHY «XHUMHS», TOKEH
00J1a/1aTh CIEIYIOMUMH OOIMMH KoMIleTeHIusAMH (nasee - OK):

OK O01. Beibupate cmocoObl pemieHus 3aaad  npodeccuoHaabHON
JEeATEIbHOCTH, IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisiTh IMOUCK, aHAIW3 W HHTEPIPETANUI0 HHPOPMAIIUH,
HE0OXOMMOM TSI BBITIOJTHEHUS 3a71a4 MPOo(eCCUOHATBHON eATeIbHOCTH.

OK 03. IlnanupoBaTh U peanu30BbIBaTh COOCTBEHHOE MPO(GECCHOHATIBLHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGortath B KOJUIEKTHBE U KOMaHae, 3 (HEKTUBHO B3aMOJICHICTBOBATD
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C KOJUIEraMu, pyKOBOJICTBOM, KJIMEHTaMHU.

OK 05. OcymectBisTh yCTHYO M NMCBMEHHYIO KOMMYHHUKAIMIO Ha
rOCYJapCTBEHHOM SI3bIKE€ C YYETOM OCOOCHHOCTEW COIMAIbHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 06. ITposaBasAThH rpaXk JaHCKO-TIATPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE MOBEJACHUE HA OCHOBE  TPaJAUIMOHHBIX
00I111€UETIOBEYECKUX IIEHHOCTEN, MPUMEHSITh CTaHIAPThl AHTUKOPPYILHUOHHOIO
HOBEJCHUS.

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

OK  07. ConericTBoBaTh COXPaHEHUIO OKpY Karoen cpensl,
pecypcocbepexenuto, 3h(PEKTUBHO AEHCTBOBATH B YPE3BBIYANHBIX CUTYAIHSIX.

OK 08. Ucnonb3oBath cpeacTBa (PU3NIECKON KYIbTYPHl IS COXpAaHEHUS U
YKpEIUIeHUs] 3/J0pOBbSl B Ipollecce MNPOPECCHOHANBHON JEATEIbHOCTH U
nojJiep>KaHusi HEOOXOIMMOT0 YPOBHS (PU3NYECKON OATOTOBIEHHOCTH.

OK 09. Ucnonb3oBaTh HHOOPMALIMOHHBIE TEXHOJOTUU B MPOQPECCHOHATLHON
NEATEIIbHOCTH.

OK 10. Tlo;mb3oBatbcsi  mpodeCCHOHANIBHOM — JIOKYMEHTAallue  Ha
roCyJJapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

OK 11. HUcnonp3oBaTh 3HaHUS 1O (PUHAHCOBOM TPaMOTHOCTH, TJIAHUPOBATH
MPEeANPUHUMATEIHCKYIO IEATeTLHOCTh B IPo(eccroHansHoi cdepe.

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

- mpodeccuoHaNbHBIMU KoMneTeHusMu (nanee - 1K), cooTBeTcTBYyIOmMMUMHI
OCHOBHBIM BHJIaM JICSITEIbHOCTH:

I[IK 3.4. Opranu3oBbIBaTh BBINOJIHEHUE MPOU3BOJACTBEHHBIX 3aJIaHUMN
NOTYMHEHHBIM MEPCOHATIOM C COONIOCHUEM HOPM OXpaHbl Tpy/a u OEpeKINBOTrO
IPOU3BOJICTBA.

B pesynbrare 0CBOCHUS TUCIMILUIMHBI 00YUYaAIOIIUICS T0TKEH YMETh:
® Ha3bIBaTh M3YYCHHBIC BEIECTBA [0 HOMEHKIIATYPE;

® ONpeaeiaTh BaJEHTHOCTb, CTEINEHb OKHUCICHUS XUMHYECKUX JJIEMEHTOB, THII
XUMHUYECKOU CBSA3M, 3apsi] MOHA, YUCIO IPOTOHOB, HEUTPOHOB, AJIEKTPOHOB, YUCJIIO
SHEPreTUYECKUX YPOBHEM, NPUHAIJICKHOCTh BEIIECTB K Pa3HbIM KiaccaM
HEOPraHUYECKUX U OPTAaHUYECKUX COCIUHECHUI;

® XAapaKTCPHU30BaATh: 06IJ_II/IC XMMHYECKHE CBOMCTBA MCTAalJIOB, HCMCTAJIIIOB,
OCHOBHBIX KJIACCOB HCOPTAHUYICCKUX U OPTAaHUYICCKUX COCI[PIHCHPIﬁ;

® OOBACHATBH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHHUS, IPUPOLY
XUMHYECKOU CBS3M, 3aBUCHMOCTh CKOPOCTH XMMHYECKON PEAKIMU U IOJOKECHHE
XMMHYECKOr0 paBHOBECHUS OT PA3INYHBIX (PAKTOPOB;

® BLINOJHATH XUMMYECKUM OKCIICPUMCHT II0 pPacCllO3HABAHHIO Ba)KHEHUIIINX
HCOPraHNYICCKUX U OPraHUYCCKUX COGI[I/IHCHI/II\/’I;

® TIPOBOAWTH  CAMOCTOSITENIHBIM  TMOWUCK  XUMHYECKoW  uHbopmaruu ¢
MCIIOJIb30BAHUEM PA3JIMYHBIX HCTOUHUKOB;

® CBA3BIBATh I/IBy‘IeHHHﬁ mMarcpuall co cBOEH HpO(I)GCCPIOHEUIBHOfI ACATCIIbHOCTBIO,
® pPCHIATh paCUYCTHLIC 3ada49M 110 XUMHUYCCKHUM (bOpMyJ'IaM U YPABHCHUSM,

e coOmoaaTh MpaBUia OXPaHbl TPy/a MPU paboTe B KAOMHETE XUMUH.


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

B pesynbrare 0cBOCHMS TUCIUIUTMHBI 00YYarOIINIICS JOKEH 3HATh:

® BAKHEHIINE XMMHUYECKHE TOHSATHS: BEIIECTBO, XUMHYECKUN BJIEMEHT, aToM,
MOJIEKYyJ1a, OTHOCUTEIbHAS aTOMHAs W MOJIEKYJISIpHAsh Macchl, MOH, ajUIOTPOIHS,
U30TOIbI, OTPULATENBHOCTD, BaJIECHTHOCTb, CTENIEHb OKUCJIEHUS, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIM 00beM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJEKYJISPHOIO U
HEMOJIEKYJISIPHOTO ~ CTPOCHHMsSI,  pPacTBOPBI,  DJIEKTPOJIUT,  HEAJIEKTPOJIHT,
INEKTPOIUTHYECKAS JUCCOLIMALIMS, BOCCTaHOBMTEIb, OKHCIJIEHHE u
BOCCTaHOBJIEHUE, TEIUIOBOM 3(p(eKxT peakuuu, XHUMHYECKOE paBHOBECHE,
YTIIEPOHBINA CKeNeT, GyHKIIMOHAIIbHAS FPYIITNa, H30MEpPUsl, TOMOJIOTHS;

® OCHOBHBIE 3aKOHbl XMMHUU: COXPAHEHHS MAaCChl BEIIECTB, MOCTOSHCTBO COCTaBa
BelecTs, [lepuonnuecknii 3axon [I.M.Menneneena;

e BaKHEWIIME BellecTBAa M MaTepuajbl: METAJUIbl U CIUIaBbl, CEpHas, COJISIHAs,
a30THAsA, YKCyCHasl KMCIIOTbI, OJIarOpPOHbIE Ta3bl, BOJAOPOA, KUCIOPO, I'aJOTeHBbI,
[IEJIOYHbIE ~ METAJUIbl;  OCHOBHBIE,  KHUCJIOTHBIE, aM(OTEpPHbIE  OKCHUJbI,
TUAPOOKCHUIBI, IIEJIOYH, YIJTICKUCIIbIN, YTapHbIi, CEpPHUCTBIA ra3bl, aMMHAK, BOJA,
OPUPOAHBINA ra3, METaH, dTaH, JTWIEH, alleTUJIEH, XJIOpHUJ HaTpus, KapOoOHaT,
ruApokapOOHaT HATpHs, OEH30J, CHUPTHI, A(UPHI, KUPBI, MBLIO, YTIECPOJIHI,
aHWINH, aMUHOKHUCIIOTBI, O€JIKH, BOJIOKHA, KayYyKH, IIIACTMACChl, YIJIEBOJAOPOAbI;

® OCHOBHBIC TCOpUHU XUMHU!: BHeKTpOHHTquCKOﬁ Aucconuanuu, CTpOCHUA
OpPTraHUYCCKUX U HCOPraHNYCCKUX COCﬂHHCHHﬁ.

1.4. PexoMeH1yeMoe KOJIUYECTBO YACOB HA OCBOEHHE NMPOTrPaMMbI TUCHUNJIMHBI:
MaKCUMaJbHON yueOHOM Harpy3Kku oOydaromerocss 98 4acos, B TOM YHCIIE:
00s13aTeNIbHON ayIMTOPHOM yueOHON HArpy3ku oOyyaromierocs 98 4acos.
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2. CTPYKTYPA U COJIEPKAHUE YUYEBHOM JUCHUITIUHBI
2.1. O0beM yueOHO TUCHUILINHBI U BUbI Y4eOHOH PadoThI

Bua yueOHoli padoThl

Oovem uacoe

MaxkcumanbHas yueOHasi HArpy3Ka (Bcero) 98
Oobs13aTe1bHAsE AyINTOPHAS y4eOHAasl HArpy3Ka (Bcero) 98
B TOM YHCJIE:
TEOPETUUYECKUE 3aHATHUSA 72
IIPAKTUYECKUE 3aHATUSA 26

KypcoBasi paboTta (IIpoeKT)

KOHCY.HBT&HI/II/I 10 TCMaM

CamocrosiTesibHasi padoTa o0y4yaruerocsi (Bcero)

B TOM 4HUCIJIC:

caMmocToATeIbHAs paboTa HaJ KypcoBOil paboTol (IIPOEKTOM)

HUmoecosas ammecmayus 6 popme - oughgepenyuposanrozo 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, CAMOCTOATEIbHAasi pa00Tal Oo0bem YpoBeHb
00YYAKIIHXCHA, KYpCOBasA paooTa (IPOEKT) (eciu] 4yacoB 0CBOCHUSA
npedycmompensvl)|
1 2 3 4
Paznen 1. Oprannyeckas Xumusi. Cooeprrcanue yueonozo mamepuana- 444ac 52
1.1.  OcHoBHBbIE NTOHATHS OpraHuyeckoil xumuu | Codepicanue 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. XuMudeckue GopMyITbl U MOJIEITH MOJICKYJI 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 MPUPOIHBIE Cooepirrcanue yueonozo mamepuana-18 vacoe 18

HCTOYHHKH
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2

Tema 1.2.1. IlpeaenbHubie
YIJ1€BOA0POAbI(AJTKAHBI)

AJKaHBI: TOMOJIOTHYSCKUM PsJl, ©30MEPHUS U HOMEHKJIATypa
aJKaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB (METaHa, 3 TaHa):
rOpeHue, 3aMeIICHAE, Pa3IoKeHUE, IeTHAPUPOBAHHE.
[TpuMeHeHNE alTkaHOB Ha OCHOBE CBOMCTB.

1.2.2. Tlpaktuueckoe 3aHsiTue Ned

CocraBieHue CTpyKTYpHBIX (hOPMYIT H30MEPOB TMPeeTbHBIX
YTJIEBOJAOPOJIOB.

1.2.3 .AjikeHbl

OTuUsEH, ero noiayyeHue (JeruIpupoBaHUEM dTaHa,
JIETIOTMMEPHU3ALINEH MOTUATHIICHA). [ OMOJIOTHYEeCKUi Ps/I,
MU30MEpHUsl, HOMEHKIIATypa aJKeHOB. XMMUYECKHAE CBOUCTBA
ATUJICHA: TOPEHHUE, KaueCTBEHHBIE peakiuu (00eCIIBEUNBaHNE
OpOMHOI BOJIbI M pacTBOpa MepMaHraHaTa Kajius), TUapaTanus,
nosimMepusanus. [IpumeHenue 3TuaeHa Ha OCHOBE CBOMCTB

1.2.4.J]lueHbl. ATKUHBI

[lonsiTHE O AMEHAX KaK YIJI€eBOAOPOAAX C ABYMs JBOMHBIMU
cBs3aMu. ConpsKEHHBIE TUEHbl. XMUMUUECKUE CBOMCTBA
OyranueHa-1,3 u u3omnpeHa: odecBeYMBaHUEe OPOMHOM BOJIBI 1
noJiMMepu3anus B Kayuyku. HaTypallbHbI U CHHTETHUECKHE
Kayuyku. Pe3nna.

AnerniieH. XMMUYECKHE CBOMCTBA alleTUJIEHA: TOPEHUE,
obecriBeunBaHue OPOMHOI BOJIbI, MPUCOEIMHEHUE XJIOPOBOAOPOIa
u ruaparanus. [[pumeHenue aneruieHa Ha OCHOBE CBOMCTB.
MexkiiaccoBasi ”30Mepus € alKaJIUuCHaAMHU.

1.2.5.Apensl. [IpupoaHbIe HCTOUHUKH
YTJIEBOAOPOJIOB.

benzon. Xumuyeckne cBOMCTBa OE€H30J1a: TOPEHHE, PEAKIIHH
3amenieHus (raloreHupoBanue, HuTpoBanue). [Ipumenenne
OcH30J1a Ha OCHOBE CBOMCTB. [IpupoIHEII ra3: cocTas,
NPUMEHEHHE B KQUeCTBE TOIUIMBA.

Hedtb. CocraB u nepepadbotka nedtu. [leperonka nedru.
Hedrenpoaykrsr.
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1.2.6 IIpaktrnueckoe 3anstre Ne9

«3akperuvieHre u yriayOaeHue 3HaHUu O CTPOCHUH, HOMEHKIIAType
YTJIEBOJIOPOJIOBY

1.2.7 Ilpaktuyeckoe 3anstue NelO

XUMHYECKHE CBOMCTBA YIII€BOIOPOAOB

Tema 1.3. Kucnopomocoaepxamnue
OpraHuYeCcKUe COCTMHEHUSI.

Cooepotcanue yueonozo mamepuana -18 4acon

1.3.1 Crnuptel. DeHOBI.

[Tomydyenue 3TaHoa OPOKEHUEM TITIOKO3BI U THIpATAIIHEH
sTuieHa. ['uapokcunpHas rpynna kak ¢yHkiuuoHanbHas. [lonstue
O MPEJIETbHBIX OJJHOATOMHBIX CIIUPTaX. XUMUYECKHE CBOMCTBA
ATaHOJIA: B3aMMO/ICHCTBUE C HATpUEeM, 00pa30BaHUE POCTHIX U
CJIOXHBIX 3UPOB, OKUCIICHHE B anpAerul. [IlpumMenenue staHona
Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U
peaynpexXIeHuE.

['munepun kak npecTaBUTEIb MHOTOATOMHBIX CIIUPTOB.
KauectBenHas peakiusi Ha MHOroaToMHbIe CriUpThI. [IpuMeHeHue
[JIMIEPUHA.

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

1.3.2 Ilpaktuueckoe 3ansitue Nel 1

XUMHUYECKHE CBOMCTBA CIUPTOB U (DEHOJIOB
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1.3.3. Anbaeruasl. KapOOHOBBIE KHCIIOTHI.

[TonsiTue 06 anpaeruaax. AnbaeruaHas rpymmna Kak
dbynkunoHanbHas. @opMabAeTru/] U €ro CBOMCTBA: OKUCIEHUE B
COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOMUM ciupT. [lomyueHue anpaeruioB OKUCICHUEM
COOTBETCTBYIOLIUX cUpTOB. [IpuMenenue popmanbaeruia Ha
OCHOBE €0 CBOMCTB.

[Tonsitue o kapOoHOBBIX KUcIOTax. KapbokcunpHas
rpymnmna kak QyHKuuoHaabHas. ['oMoIorudeckuii psijg mpeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonyueHnne kapOOHOBBIX
KHCJIOT OKHACJIEHUEM alIbJIETUA0B. XMMUYECKHE CBOICTBA
YKCYCHOM KHCJIOTBI: OOIIIMe CBOWCTBA C MUHEPATHHBIMHU
KHUCIIOTaMHU U peakuus stepudukanuu. [Ipumenenue ykcycHon
KHCJIOThI HA OCHOBE CBOMCTB. BbICIINE XKUpPHBIE KUCIOTHI Ha
puMepe NaTbMUTUHOBON U CTEAPUHOBOM.

1.3.4 IIpaktuyeckas padorta Nel2

Oxkucnenue cnupta B anbaerus. OKuciaeHue aibAeruaoB
rugpokcugom meau (1)

1.3.5. Cnoxnbie r¢upsl. JKupsl.

[Tonyuenue cnoxHBIX 23QUPOB PeaKIUeH dITepruUKaIIUN.
CrnoxxHble 3pUphl B IpUPOJIE, UX 3HaUeHue. [Ipumenenue
CJIO’KHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxHbie 3¢upsl. Knaccudukanus ;xupos.
XHWMHYECKHE CBOMCTBA )KUPOB: TMAPOJIN3 U TUAPUPOBAHKE
KUJKHUX KUPOB. lIpuMeHenne )KupoB Ha OCHOBE CBOMCTB. Mblia.
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1.3.6. YrieBonsl.

VYrneBonbl, X KIacCU(pUKAIA: MOHOCAXapu s (TIIOK03a,
bpyKTO32a), Acaxapu bl (caxapo3a) U Mmojarcaxapuibl (Kpaxman u
HEJUTION03a).

['mroko03a— BEIECTBO C IBOMCTBEHHON (pyHKIUEH —
aNbJAECTUAOCIUPT. XUMHUYECKHE CBOMCTBA IIFOKO3bI: OKHCIICHUE B
TJIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE
opoxxenue. [IpuMenenue riroko3bpl HA OCHOBE CBOMCTB.3HaUCHUE
YTJICBOJIOB B KUBOW MPHUPOJIE M KU3HU UeoBeka. [lonsTue o
peakuusIX NOJUKOHJEHCAIIMY U THAPOIIN3a Ha IPUMEpe
B3aMMOIPEBPAILEHUI: TITI0K03a —> MOJINCAXAPUI.

1.3.7 IIpaktuueckas padora Nel3

«XHUMHYECKHE CBOMCTBA T'JIFOKO3bI, CaxXapoO3hl, (bpyKTOSBI »

Tema 1.4. A3oTocoaepkaliye OpraHu4eCcKre
coennHeHus. [lonumepsl.

Cooeporcanue yueonozo mamepuana -124ac

12

1.4.1. AMuHBI. AMAHOKHUCIOTEHI

[Tonsitue 00 amuHax. AnudaTHueCKUe AMUHBI, X KJIACCU(PUKAIISI
¥ HOMEHKJIaTypa. AHUJINH, KaK OPraHUuYeCKOe OCHOBAHUE.
[Tonyuenue anunvHa U3 HUTpoOeH3oa. [I[puMeHeHne aHuIMHA Ha
OCHOBE CBOMCTB. AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE

T YHKIIMOHATBHBIE OPraHUYECKUE COSTUHEHUS. XUMUYECKUE
CBOMCTBA AaMHUHOKMCIIOT. B3aUMOJECHCTBHUE CO MICIIOYaMHU,
KHCIIOTAMH U JIPYT C APYTOM (peaKIus MOJTMKOHICHCAIIIHN ).
[lentuanas cBa3b U nonunenTuabl. [I[puMeHeHrne aMUHOKUCIIOT Ha
OCHOBE CBOMCTB.

1.4.2. benkmn.

[TepBuuHas, BTOpuYHas, TPETUIHAS CTPYKTYPHI OCIIKOB.
XUMHUYECKHUE CBOMCTBA OEIIKOB: TOPEHHUE, ICHATYPAIHsI, THAPOIIN3,
[[BETHBIC peakinu. buonornyeckre GyHKINU OCTKOB.
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1.4.3. Tlonmumepsbl

benku u nonucaxapupl Kak OMOTIOJIMMEDHI.

[Inactmaccel. [lonydyeHue noauMepoB peakiuen
MOJIMMEPU3ALIMU U TTOJTUKOHICHCAUUU. TepMOIIacTUYHbIE U
TEPMOpPEAKTUBHBIE IITacTMAcCHI. [IpencraBurenu miactmace.

BonoxkHa, ux knaccudukanus. [lomydeHne BOJIOKOH.
OTaeabHbIE NPEICTABUTENN XUMHUUECKUX BOJOKOH.

Pa3znen 2 .O0mas u HeopraHu4eckasi XUMHSL.

OO0mas u Heoprannuyeckast Xumus. (464)

46

Tema 2.1BBenenne. OCHOBHBIE XUMUYECKHE
MOHITHS U 3aKOHBI.

Cooeprcanue yueonozo mamepuana-4uac

2.1.1.BBenenne .OCHOBHBIE MOHATHSI U 3aKOHBI
XUMUH.

OcHoBHbIe TOHATHS XuMKK: BemectBo. AtoM. Monekyna.
XUMUUYECKU 351eMeHT. AsmoTponusi. [IpocTeie U crioxHbIE
BellecTBa. KauecTBeHHbIN U KOJIMYECTBEHHBI COCTAB BEIIECTB.
Xumuueckue 3HaKu ¥ GopMyiibl. OTHOCUTENBHBIE aTOMHAS U
MoJIeKyJIsipHast Macchl. KonuecTBo BelecTsa.

OcHOBHBIE 3aKOHBI XUMHUH: CTEXMOMETpUSI. 3AKOH COXPaHEHHUS
Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTABa BEUIECTB
MOJICKYJISIPHOM CTPYKTYpPBhI. 3aKOH ABOTaJpO U CIACACTBUS UX
HETO.

2.1.2.1lpaktuueckoe 3austue Nel

«Pemenue pacuCTHLIX 3a/1a4 10 OCHOBHBIM 3aKOHAM XUMUU ).

Tema 2. 2. Ilepuoauyueckuii 3aKOH U
nepuoanueckas cucrema J[.M.MenneneeBa

Cooepircanue yueonozo mamepuana -
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2.2.1. [leppoanyueckuii 3aKOH U MIEPUOIAYECKAs
cucrema [[.M1.Menneneea. CtpoeHue aToma .

Otkpeitue .M. MenaeneeBsim [lepuoanueckoro 3akoHa.
[Tepuoanueckuii 3akoH B popmynuposke .M. Mennaeneera.

[Teproanyeckas Tabnuna XUMUYECKUX JIEMEHTOB —
rpaduyeckoe oToOpakeHrne nepruoandeckoro 3akona. CTpykrypa
NEPUOJUYECKON TaOIULIbI: TEPUOBI (Masible U OOJNbILINE), TPYTIIIHI
(rmaBHast ¥ moOo4YHast). ATOM— ClIOXkHas yactuua. Sapo (IpoTOHbI
Y HEUTPOHBI) U ANEKTPOHHAst o0onouka. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB AJIEMEHTOB MaJIbIX MEPUOIOB.
OcoOeHHOCTH CTPOCHHMSI DJIEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB OOJIBIINX MEPUOJO0B (IEPEXOTHBIX FTIEMEHTOB).
[Tonsitue 06 opburansx. S-, p- u d-OpOutanu. DNeKTPOHHbIE
KOH(UTypaluyu aTOMOB XMMUYECKUX 3JI€MEHTOB.

CoBpemenHast GopMyJIUPOBKA NEPUOAUYECKOTO 3aKOHA.
3HaueHUE NEPUOJUUECKOTO 3aKOHA U IEPUOIUYECKON CUCTEMBI
XUMHAYECKUX d1eMeHTOB [[.1. MenneneeBa uis pa3BUTHs HAYKU U
NOHUMAaHH XUMUYECKON KapTHUHBI MUPA.

Tema 2.3. CTpoeHue BelecTa

Cooepirrcanue yueono2o mamepuana-

2.3.1.0cHOBHBIE THUITBI XUM. CBI3U. MoHHAS U
KOBAJICHTHBIE CBA3U.

Karunonsl, ux o6pazoBanue U3 aTOMOB B pe3yJbTare
npoLecca OKUCIEHUs. AHHOHBI, UX 00pa30BaHKE U3 AaTOMOB B
pe3ynbTare mpouecca BOcCTaHOBIIeHUs. FlOHHAas1 CBA3b, KAK CBA3b
MEX/y KaTHOHAMHU M aHHOHAMHU 3a CYET 3JIEKTPOCTATUYECKOTO
nputshxerns. Knaccudukamnus HOHOB: IO COCTaBy, 3HAKY 3apsiia,
HAJINYMIO TuApaTHON 00010uky. MlOHHBIE KpuCTaIMUecKue
pemerky. CBOMCTBA BEIIECTB C HOHHBIM THUIIOM KPUCTAIIMYECKON
pemeTku. Mexanu3m 00pa3oBaHUs KOBAJICHTHOM CBSI3U
(0OMEeHHBIN U JOHOPHO-aKUENTOPHbIN).. KoBaneHTHbIE nosispHas
Y HenoJisipHas CBsi3U. KpaTHOCTh KOBaJIEHTHOW CBSI3H.
MoueKysipHbIE U aTOMHBIE KPUCTAIIIMYECKUE PEIIETKN
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2.3.2. Ilpaktuyeckoe 3anstue Ne2
YucTeie BemecTBa 1 cMecH.  JucriepcHbie
CUCTEMBI

[TonsTue o cMecu BewecTB. [ OMOT€HHBIE U TETEPOrEHHBIE
cmecH. CoctaB cMeceli: 00beMHast B MaccoBasi JJOJIW KOMIIOHEHTOB
CMECH, MaccoBas J10J1s1 TPUMECEH.

[TonsiTue o qucnepcHoi cucteme. JlucnepcHas daza u
nucnepcuoHHas cpena. Knaccudukanus TucnepeHbIX CHCTEM.
IToHnsiTHE O KOMJTOUIHBIX CUCTEMAX.

«ITpurotoBneHre TUCIEPCHBIX PACTBOPOB»

Tema 2.4. Bona. PactBopsbl. Dnektponutuueckas | Cooepicanue yueonozo mamepuana -64ac 8
JTUCCOLUALIUS.
2.4.1. Bona. PactBopsl. PacTBOpeHue. Bopna xak pactBopureib. PacTBOpUMOCTD BEIIECTB. 4
DIIEKTPOTUTHYECKAS] TUCCOIMAITUS BEIIECTB HacepltienHblie, HEHACHIIICHHBIC, TIEPECHIIIICHHBIC PACTBOPHI.
3aBUCUMOCTb PAaCTBOPUMOCTH T'a30B, KUJIKOCTEU U TBEPIbIX
BEILIECTB OT Pa3IMYHBIX (PAKTOPOB.
MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA DJICKTPOJIUTHI U
HEAJIEKTPOJIUTHL. DIEKTPOIUTHYECKAs TUCcCoUUanus. MexaHu3Mbl
3JEKTPOJIMTUUECKON AUCCOLMAIINY AJISI BEIIECTB C Pa3IUYHBIMU
THUIIAMU XUMHUYECKOM CBA3U. | HIpaTupOBaHHBIE U
HETUAPATUPOBaHHBIC HOHBI. CTENEeHb JEKTPOTUTHICCKON
mucconmanuu. CHibHbIE U clabbie J1eKTpouThl. OCHOBHBIE
MOJIOXKEHUS TEOPUU AIEKTPOJUTUUECKON nucconnanu. KucmoTsl,
OCHOBAHUS U COJIM KaK 3JICKTPOJIUTHI.
2.4.2 [lpaktuyeckas padota Ne3 Peakiuu nonHoro oOMeHa .
2.4.3 IIpaktuueckoe 3anstue Ned [IpuroroBieHue pacTBOPOB C ONPEACICHHON MaCCOBOM
JI0JIEH pacTBOPEHHOTO BEILIECTBA.
Tema 2.5. Kimaccudukarus HeOpraHuIeCKux Cooepircanue yueonozo mamepuana -10 yac 10
COEeIMHEHUN U UX CBOICTBA
1 2 3
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2.5.1.KucmnoTsl 1 ©X CBOMCTBA

KucnoTs! Kak 37eKTPONIUTHI, UX KIACCU(PUKALIUS 110 PAa3INYHBIM
MpU3HaKaM. XMMUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPHUH
ANEKTPOJIUTHYECKON nucconnaruu. OcCoOeHHOCTH
B3aUMO/ICVCTBUSA KOHIIEHTPUPOBAHHOM CEPHOM U A30THOM KUCIIOT
¢ metasmiamMu. OCHOBHBIE CTIOCOOBI TTOJTYICHHSI KUCJIOTBI.

2.5.2.0cHoBanms u ux cBoucra CoJIM, OKCHJIBI
U UX CBOMCTBa

OcHoBaHUS KaK 3JEKTPOJIUTHI, UX KIacCUPUKaIUs MO
pa3IMYHBIM IPU3HAKaM. XMMHUYECKUE CBOMCTBA OCHOBAHUI B
CBETE TEOPUU IJIEKTPOJIUTHIECKON TUCccoMannu. Pa3noxenue
HEPACTBOPUMBIX B BOJIe OCHOBaHUI. OCHOBHBIE CIIOCOOBI
Moy4eHus: oCHOoBaHUM. CoyiM Kak 3eKTpoauThl. Coliu CpeiHuE,
KHCJIbIE U OCHOBHbIE. XMMUYECKHU CBOMCTBA COJIEH B CBETE TEOPHUU
ANIEKTPONIUTHYECKOHN Auccounanuu. CrocoObl MOTyYeHHs CoJei.
['uaponus coneit. Oxcuapl U X cBoiicTBa. ConeoOpasyroue u
HecosieoOpazytomye okcuabl. OCHOBHBIE,
am(OTepHbIE U KHUCIOTHBIE OKCU/IbI. 3aBUCHMOCTh XapaKTepa
OKCHJIa OT CTEIIEHU OKHCIIC-

HUs1 00pa3yIoLIero ero Metamia. XuMHUYECKUE CBOMCTBA
OKcu0B. [lonmyuenne okcuoB.

2.5.3. IIpaktruueckoe 3ansiTue NeS

«CBoOMCTBa KUCIIOT, OCHOBAHMH, COJIEH, OKCHUIOB, OMHAPHBIX
COCAMHEHUI — KapOUI0B, THAPUIOB, GOCHUIOB, CHITHITUIOB.
CwMmellaHHbIe BEIECTBA

1

2

Tema 2.6. XuMuuyeckue peakiuu

Cooepirrcanue yueonozo mamepuana-6uac
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2.6.1 Knaccuduxamus XUMHUECKHX PEAKITUi
OKHCITUTETHPHO-BOCCTAHOBHUTEILHBIC PEAKIIHH.

Peakuuu coenuHenus, pa3nokeHusi, 3aMeneHus, 0OMeHa.
Karanutnueckue peakuuu. OOpaTuMble 1 HEOOpPaTUMbIE PEAKIUY.
['OMOTeHHBIE ¥ FeTEPOreHHbIE PEAKIUU. DK30TEPMUYECKHUE U
SHI0TEpMUYECKHE peakiuy. TemnoBol 3pHeKT XUMUIECKUX
peakuuii. Tepmoxumuueckre ypaBHeHUsl. CTENEHb OKUCIIEHHUS.
OxkucnuTenb U BOCCTaHOBJIEHHE. BOCCTaHOBUTEND U OKUCIIEHHE.
Merton 31eKTpoHHOr0 0anaHca A COCTaBICHUs ypaBHEHUI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX peakiuii. CocTraBieHue
OKHUCJIMTENIbHO-BOCCTAaHOBUTENbHbBIE peakuu. [Togdop
KO2(DPUITMEHTOB.

2.6.2.CKOpOCTh XUMHUYECKUX PEAKIUI
O0paTUMOCTh XUMHUYECKUX PEAKIIHIL.

[Ipaktrueckoe 3anarue Neb

[lonsiTHE O CKOPOCTH XMMHYECKUX peaKUuil. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKHUX PEaKUUi OT pa3aIuvHbIX (PaKTOPOB:
IIPUPOABI PEArupyOIINX BEIIECTB, UX KOHIICHTPALUH,
TEMIIEpaTyphbl, IOBEPXHOCTH COIPUKOCHOBEHUSI U UCIIOJIb30BaHUS
Katanu3aropoB. OOpaTuMbIe U HEOOPATUMBIE PEAKIINU.
XHUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEUIEHUS.

«@DaKTOPHI ,BIMAIOIIAE HA CKOPOCTh XUMUYECKOM peakuuu Pacuer
CKOPOCTH XMMHUYECKON PEAKLIW

1

2

Tema 2.7.MeTanisl © HEMETAILIBI.

Cooepircanue yueonozo mamepuana -6 yaca
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2.7.1. OOmias xapakTepuCTUKa METAJIJIOB.
OO0m1as xapakTepuCTUKA HEMETAIJIOB.

OCc0OEHHOCTH CTPOCHHS ATOMOB M KPUCTAJIIOB.
®dusnueckue cBoricTBa MeTauioB. Kiaccudukaius MeTaiaoB 1o
pa3JIMYHBIM IIPU3HAKAM. XUMHUYECKHE CBOWCTBA METAJIIOB.
DIIEKTPOXUMUYECKUH Psi/i HAPSHKEHUI METAIIOB.
Mertannorepmusi.

OGmue cnocoObI mosyyeHus: MeTajioB. [lonstue o
Metamutypruu. [ lupomeraimyprus, ruipOMeTaITyprus u
anekTpoMeramutyprus. CriaBel uepHbie U IIBeTHBIE. OCOOCHHOCTH
cTpoeHust aToMoB. Hemerarnbl — mpocThie BEniecTna.
3aBUCUMOCTb CBOMCTB IaJIOTEHOB OT MX ITOJIOKEHHUS B
[Tepuoanueckoit cucteMe. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE
CBOMCTBAa HEMETAJJIOB B 3aBUCHUMOCTH OT UX MOJIOKEHUS B PSIAY
AIEKTPOOTPULIATEIIHHOCTH.

2.7.2. Ilpaktuueckoe 3ansitue Ne7

«O01Me CBOMCTBA METAIJIOBY

HuddepennmpoBanHblil 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 onpeaeneHue 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,
YTIEPOIHBIN 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 HalMCaHUEM XUMHUYECKUX (PopMyIT U
YpaBHEHU.

YcTraHoBKa 3BOJIIOIIMOHHON CYIIIHOCTH
MEHJEIEEBCKON U COBPEMEHHOMN
bopMyYITUPOBOK MEPUOANUECKOTO 3aKOHA
. . MenneneeBa. OO0bsiCHEHHE
(U3MUECKOro CMBICIIa CUMBOJIMKH
MEPUOIUYECKOU

TaOJIUIIBI XUMUYECKHUX 351eMeHTOB JI. 1.
MenneneeBa (HOMEpPOB AJIEMEHTA,
NIepHo/Ia, TPYIIHI) U YCTAaHOBKA MMPUIUHHO-
CJIEICTBEHHOM CBSI3U MEXKy CTPOCHUEM
aToMa ¥ 3aKOHOMEPHOCTAMH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M 00pa30BaHHBIX UMHU
BEILIECTB B MIEPHOJIaX U TPyIIax.
XapakTepuCTUKA JIEMEHTOB MaJIbIX U
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00JIBIINX MEPUOAOB MO UX MOJIOKEHUIO B
IIepnognueckon cucreme /1. U.
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 HEOPTaHUYECKHUX
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, MOJYYE€HUS U IPUMEHEHUS
BakHenmmx MetamioB (1A u II 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 KHCIOT (YKCYCHOU KUCIIOTHI,
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 XUMHYECKHUX
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, TerioBomy dpdekTy,
HaIpaBJICHUIO, (paze, HATUYHIO
KaTajau3aTopa, N3MEHEHHIO CTENeHeH
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 TOMONIBIO METOAA
AJIEKTPOHHOTO OasaHca.

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

XuMHYECKNH IKCIIEPUMEHT

BrInoTHEHHE 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
MCTIOIh30BAHUEM PA3INIHBIX HCTOUYHUKOB
(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 XUMHIECKUX
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 ¢ TOpPIOYUMU U
TOKCUYHBIMH BEIIECTBAMH, TAOOPaTOPHBIM
obopynoBanueM. [loaroroska pacTBopoB
3aJJaHHON KOHIIEHTpAlXU B OBITY U Ha
MIPOM3BOICTBE.

Kputnueckas olieHKa JOCTOBEPHOCTHU
XUMHYECKOW nH(pOpMaIu,
HOCTYHAIOIIEH U3 pa3HbIX HCTOUHHKOB
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3. YCJIOBUSA PEAJIM3AIIMUA YUEBHOM JUCHUILIUHBI

3.1. TpeGoBanus K MUHUMAJILHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00ecneyeHHI0

Peanuzanus yueOHOM TUCHUIUIMHBI TpeOyeT HATMYKs y4eOHOro KabuHeta « XuMus»;

Ob6opynoBanue yueOHoro Kabunera: 1. [lepuoamueckas cucrema nemeHToB /1. U.
Menneneesa (Tabuuia).

2. DNEKTPOXUMHUYECKUHN DI HAOPSKEHUN
MeTaLI0B (Tabauia).

3. Tabnuma «PacTBOPUMOCTH COJIEH,

OCHOBAHUI, KUCJIOT B BOJIEY.

4. Tabauusl

TexHuveckne cpeacTBa OOyUCHHS:

1. Komnerotep B coope Intel Original LGA-1155 Pentium G2120
2.ITpuntep HP Laser Jet 1020

3 . MynbsTumenuitabiii npoextop Vivitek D519

IIpubopul, annapamypa, uHcmpymeHmol
1. Becsl paBHOMIIEUEBbIE, PYUHBIE C ITpEAEIaMu B3BelIMBaHUs B rpammax: ot 0,02 r.
molr.;
Pasznosec
Jucrtunsarop

Ornerymurenu
CnupromeTpbl
Cetku MeTaJUIMUECKUE acOECTHPOBAHHbBIE PA3HBIX Pa3MEPOB
HITaTuB MeTamIu4eckuii ¢ HAOOPOM KOJIell U JIalloK
HTatuB 11t IPOOUPOK

9. CnuproBka

10. Mukpockon 6uonoruueckuit (ounoxyssip 4-100x)

11. ApeomeTtp

12. BeITskHOM IKad
Ilocyoa u ecnomoeamenvhvie mamepuaisl

XN B WD

. llTaTuB n1abopaTopHbIid Uil 3aKPEIUICHUS TOCYIbI ¥ IPUOOPOB € 2-3 JankaMu
. ITpobupku
. Boponka naboparopnas
. Konba konnveckast pazHoit eMKocTu
. ITanmouku CTEKIsIHHbIE
. Ilunerka rinazHas
. CTakaHbl XMMUYECKHE PA3HON EMKOCTH
. Crekiia npeMeTHBIE
. Turnu papdoposbie
10.1{unuHpsl MepHbIE
11.Yamka BeimapurenbHas
12. [I{umusl TUTETbHBIE
13.bymara ¢punsTpoBaHHAS

O 0 3NNk~
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14.Bara rurpockonuyeckas

15. dep>xaTens ans npodupok
16.11ITaTuB as npoOUPOK

17.Epiu 1151 MOMKH KOJIO M TPOOUPOK
18.HoxxHUIIBI

19.TlonoreHne

20.Kpyxxku ¢papdopoBbie

21.Crekna yacoBsle

22. XMUYECKNE PEAKTHUBBI

23. XUMHUYECKNE UHIUKATOPHI

IIporpammHoe o0ecnieyeHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,
TUIEeH3uoHHBINA Jorosop ot 07.05.2008 (OO0 "HIIO Unnykuus

Bbpsuckoe mnpenct."), "Microsoft Office Standard 2007" Microsoft Open License
43178755 (OOO "HIIO Wuaykmus"), HOMEp 3aka3a TOProBOrO TMOCPETHUKA
ML766281-3

3.2. UudopmannoHHoe odecriedeHne y4eOHOM N CHUNIIMHBI
Ilepeuennb pexkomMeHayeMbIX y4eOHbIX U3ianuii, UnTepHeT-pecypcos,
JAOTOJTHUTEJIbHOM JIUTEPATYPHI

OcHOBHblEe UCTNOYHUKU:

l.

2.

INabpuensan O.C., OctpoymoB W.I'. Xumusa ans npodeccuit u crnenuanibHOCTEN
TexHuueckoro npodmis. M.: Axagemus, 2017. 272 c. (14 sk3.). — ISBN 978-5-
4468-4315-2

Knonos II.U., TTepmuka O.B. Oprannueckas xumusi. CI10. ObC «Jlanby, 2022.
43 c¢. — ISBN 978-5-8114-7321-2. DnekTpoHHbI 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
pecypc. Url: www.catalog.prosv.ru

apumn, A. T1. Oprannyeckasi XuMusl B pUCYHKaxX, TaOJIMIIax, cXxeMax : ydeOHoe
nocobue / A. I1. apmmn. — 4-e uzn. — Cankrt-IlerepOypr : XUMU3JIAT, 2022.
— 184 c. — ISBN 978-5-93808-384-4. — Tekcrt : anexktponHbiii // Lludposoii
o0pa3oBaTeNbHBI  pecypc [PR  SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/121306.html (mara o6pamenus: 29.04.2022).

Ucunopos, B. A. Dxonmoruueckas xumusi : yaebHoe mocoodue st By3oB / B. A.
UcunopoB. — 4-e uza. — Cankt-Ilerepoypr : XUMU3AAT, 2022. — 304 c. —
ISBN 978-5-93808-390-5. — Tekct : onekrponsubii // Iludposoii
obpazoBatenbHbeii  pecypc  [PR SMART : [caiitT]. —  URL:
https://www.iprbookshop.ru/122440.html (nara o6pamenus: 24.06.2022)

Jlesunikuii M.M. [{obpo moxanoBaTe B xumuio, 2021. McTounuk nocrymna:
WWW.profspo.ru
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5. Tlenuka B.U., AdanacseBa O.0., JlaBpentseBa O.B. Opranuueckast Xumusi. Y.
[Toco6-e mnst CITO, 2021. Uctounuk noctyma: www.profspo.ru

6. Ilpecc N.A. Obmas xumus. ObC «Jlanb», 2021. 496 c. Wctounuk nocrymna:
www.elanbook.com

7.  Pymutruc I'.E., ®enpaman ®@.b. Xumus. 10 knmacc. baszoBwiii ypoBenb. M.:
[Ipoceemenue. 2022. 192 c. Dnexrponnsiii pecypc. Url:pdf.11klasov.net

8.  Capkucsas 3.M., ne Bent A.B., llIkypko U.B. Oprannueckas xumus. CI10. 9bC
«Jlamb», 2022. 188 c. OnekrtpoHHbli pecypc. MHMcrouHuk pgocrymna:
www.elanbook.com

HNHuTepHeT pecypcsl
. http: //www.iprbookshop.ru/ - nexTpoHHO-O0NMOIMOTEYHAs crCTeMa

. IPRbooks http://www.consultant.ru/ - CipaBoyHO-IIpaBoBast
cucrema Koncynprantllnoc

3. http: //www.elibrary.ru/ - HanpponansHast 3JIeKTpoHHas OUbIMOTEKa
4. http: //www.edu.ru/ - ®enepansusiii Uareprer-nopran «Poccuiickoe 00pa3oBaHue»

N =

METOANYECKOE OBECIIEYEHUE JUCIIUITVINHBI

YMK

MeTtonnyeckue ykazaHus 1o NpOBEACHUIO TPAKTUYECKUX padoT 1o XUMHUH
MeTtonnyeckue ykazaHus 1o BHEAY IUTOPHOUM paboTe 1o XuMuu

3.3 Meroanuyeckue peKOMEHIANUH 151 HHBAJUAOB M JIUI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMHU 3/10POBbSI

Jlist o0yvaromuxcsi ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 370POBbSI MOTYT
OPUMEHSTCS CleAyrolme (OopMbl OpraHU3AlMK TEAarorMueckoro mporecca u
KOHTPOJISI 3HAHU:

07151 C1ab0BUOAUUX

- obecrnieunBaeTCsl MHANBUyalIbHOE paBHOMEpHOE ocBereHne He meHee 300
JIHOKC;

- JUIs  BBITIOJIHEHHS KOHTPOJIBHBIX 3aJaHUMl TNpPU  HEOOXOJIUMOCTHU
IPENOCTABISAETCS YBEIMYHUBAIOLIEE YCTPOICTBO;

- 337]aHUs JUISl BBIIIOJIHEHUS, @ TaKK€ MHCTPYKLHMS O MOPSAIKE BBIITOJTHEHUS
KOHTPOJIbHBIX 33JlaHui 0(hOpMIISIOTCS yBEIUYEHHBIM HIpupToM (pazmep 16-20);

OJ151 27YXUX U CAADOCTLIUAWUX!

- o0OecrieynBaeTcsd  HAJMYUME  3BYKOYCWJIMBAIOIIEW  ammapaTrypbl

KOJJICKTUBHOI'O ITOJIb30BAaHUA, Ipr H€O6XOI[I/IMOCTI/I 06yanOI]_[I/IXC$I
npeaoCTaBIIsICTCA 3BYKOYCHUJIMBArOHIIasA dalraparypa HWHAUBUYAJBHOI'O
ITIOJIb30BaHMA,

- JUTSL JIUT] C TSDKEJIBIMU HApYIICHUSMH PEYH, TIyXUX, CIa0OCIHbIIIaNX Bce
KOHTPOJIBHBIE 3aJlaHds TI0 JKEJaHUI0 OOYydYalolmuXcs MOTYT TPOBOAWTHCS B
MCbMEHHOH (hopMme.

OcHoBHOW (opMOIl OpraHU3aMK TEJArOTHYECKOTO MpOoIecca SBISIETCS
WHTETPUPOBAHHOE OOyYEHHE HWHBAIHJIIOB, T.€. BCE oOOywaromuecs o0ydaroTcs B
CMENIAaHHBIX TPYyIIax, WMEIOT BO3MOXXHOCTh IIOCTOSHHO  OOIIAaThCsS  CO
CBEpPCTHUKAMH, JIETUC aJaNTHUPYIOTCS B COLIUYME.
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4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA YUEBHOU
JUCIHUITJINHBbI

KoHTpob U OLlEHKA PEe3yJbTaTOB OCBOCHHUS y4eOHOW MUCIUILIUHBI OCYIIECTBIISETCS
MpenojaBaTeeM B MPOIIECCE MPOBEICHUSI MPAKTUYECKUX 3aHITUH M J1aOOpaTOPHBIX
paboT, TECTUPOBAHMS, a TAKKE BHITIOJIHECHHUST 00YyYaIOIIUMHUCS UHAUBUTyATbHBIX 3a1aHUMH,
MIPOEKTOB, UCCIICIOBAHUH.

Pe3yabTaThl 00y4yeHust @DopMBbI M METOAbI KOHTPOJISI M
(ocBOECHHBIE YMeHHSl, YCBOCHHbIEC 3HAHUA) OLICHKH Pe3yJibTATOB 00YUEeHHUSs
B pesynbTare ocBoeHUS yueOHON AUCIUTLIMHBI
«Xumus» 00y4aromuics T10KEH YMETh: Tekyuuit KOHTPOJIb B hopMe:
* Ha3bIBaTh: U3yUYCHHbIC BEIIECTBA MO v’ CaMOCTOSATENbHBIX PadoT;
TPUBUAIIBHOW WUJTU MEXTyHApOHOM v 1aGOpaTOPHBIX U MPAKTHIECKUX
HOMEHKJIATYPE; paoor;

* OMpENEIATh: BAJICHTHOCTh U CTENICHb TEMaTUYECKUX TECTOB;
OKHCJICHUS XUMUYECKUX IJIEMEHTOB, TUII XUMHYECKUX IUKTAHTOB,;
XAMHUYECKOU CBSA3U B COCAMHEHHUSX, 3apsi]l HOHA, KOHTPOJBHBIX PabOT MO TeMam
XapakTep Cpeabl B BOJHBIX paCTBOPax y4eOHOM TUCIUIUIUHBI.
HEOPraHUYECKUX U OPTAaHUYECKUX COCAUHEHHU,
OKHCJIUTED YU BOCCTAHOBUTEIND, IPUHAIICKHOCTD
BEILIECTB K Pa3HbIM KJIaCCAM HEOPraHUYECKUX U
OPTaHUYECKUX COEAUHECHUM;

*  XapaKTEepPU30BATh: HIEMEHTHI MAJIbIX IEPHUOJIOB
0 uX noJsiokeHuto B [lepronueckoit cucreme
J.1. Menpaeneena; o0O1Iye XMMAYECKHE CBOMCTBA
METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPTaHUYECKUX COCIUHECHUI;
CTPOEHUE U XUMUYECKUE CBOMCTBA N3YUYEHHBIX
HEOPraHUYECKUX U OPTAaHUYECKUX COEIUHECHUM;

* OOBACHATH: 3aBUCUMOCThH CBOMCTB BEIIECTB OT
MX COCTaBa M CTPOECHUS, MPUPOTY XUMUUYECKON
CBsI31 (MOHHOM KOBaJIEHTHOM, METAJUTMUECKOUN H
BOJIOPOJHOM ), 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKOU PEAKIIMU U TTOJIOKEHUE XUMHUECKOTO
PaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

* BBINOJHATh XUMUYECKUI IKCIIEPUMEHT: 1O
pacno3HABaHUIO BAXKHEUIIINX HEOPTAHUYECKUX U
OPTaHUYECKUX COCAUHECHUI;

* MPOBOJUTH: CAMOCTOSITEIbHBIN MOUCK
XUMHYECKOU MH(OPMAIINH C UCTIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAy4YHO-TIOMYJISIPHBIX
U3/IaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNHTepHeTa); NCMOIB30BaTh KOMITBIOTEPHBIC
TEXHOJIOTUH JJIs 00pabOTKHU U TIepeaaun
XUMUYECKO HH(OpPMAITH U €€ TIPEICTABIICHUS B
pa3IMuHbIX hopmax;

AN
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* CBA3BIBaTh: U3yYEHHBII MaTepUal co CBOEH
po¢eCCHOHANBHO IS TEIbHOCTHIO;

* pelaTh: paCUYETHBIC 3a4a41 10 XUMUYECKUM
(dopmysiaM U ypaBHEHUSIM;

UCTOJIb30BaTh MPHUOOPETECHHBIE 3HAHUS U YMEHUS
B IPAKTUYECKOMN JEATENBHOCTH U MIOBCEHEBHOM
KU3HHU:

* 17151 OOBSICHEHUSI XMMUYECKUX SIBJICHUM,
IPOUCXOALINX B IPUPOJE, OBITY U Ha
IPOU3BOJICTBE;

* ONpEIENECHHs BO3MOKHOCTH NPOTEKAHUS
XUMHYECKHUX MTPEBPALLECHUN B Pa3IMYHbIX
YCIJIOBUSAX M OLEHKH UX MOCIEACTBHI;

* HKOJIOTMYECKH IPaMOTHOTO NIOBEICHHUS B
OKpY Xarolen cpee;

* OILICHKH BJIMSHUS XUMHUYECKOIO 3arpsi3HEHUS
OKpY Kalollel cpe/ibl Ha OPTraHU3M YeJIOBeKa U
JpyTHe KUBbIE OPraHU3MBl;

+ 0Oe3omacHoOro oOpareHus ¢ FOprYUMHU U
TOKCHUYHBIMU BELIECTBAMHU U JIAOOPATOPHBIM
obopynoBaHHEM;

* IPUTOTOBJICHMS PACTBOPOB 3aJaHHOMN
KOHIIEHTpAIMU B OBITY U Ha MPOU3BO/ICTBE;

* KPUTUYECKOI OLEHKH JOCTOBEPHOCTH
XUMUYECKON HH(OpMAIIH, TOCTYNAIOIIEH U3
Pa3HBIX HCTOYHUKOB.

B pesynbraTte ocBoeHUs yueOHOM TUCITUILTUHBI
«XuMus» 00y4aroIuiics JOJMKEH 3HATh:

* BaKHEWIINE XUMHUYECKUE MMOHATHUS: BEIIECTBO,
XUMHYECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIBHBIC aTOMHASI U MOJICKYJIIPHAsI MACCHI,
WOH, aJJIOTPOIIHS, H30TOIIBI, XAMHUYECKas CBA3b,
AIIEKTPOOTPUIIATEIBHOCTD, BAICHTHOCTD, CTETICHD
OKHCIIEHUS], MOJIb, MOJISIPHAsE Macca, MOJIIPHBII
00BeM ra3000pa3HbIX BEUIECTB, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHS,
pPacTBOPBI, SJIEKTPOJIUT U HEIIEKTPOJIUT,
AJIEKTPOIUTHYECKAs JUCCOIMALINSA, OKUCIUTENb U
BOCCTAHOBHTEIb, OKUCIICHUE 1 BOCCTAHOBJICHHE,
Ter10BOM 3 (HEKT peakiuu, CKOpOCTh
XUMHUYECKOH peaklny, KaTaln3, XHMHUUECKOe
paBHOBEcCHUE, YIIIEPOAHbIN CKeleT,
(GyHKIMOHATbHAS TPYTINA, H30MEPHS], TOMOJIOTHS;
* OCHOBHBIC 3aKOHBI XMMHUH: COXPAHEHHS MaCChI
BEIIIECTB, IIOCTOSIHCTBA COCTaBa BEIIECTB,
ITepnonnuecknii 3akoH /I.11. Menneneesa;

* OCHOBHBIC TCOPHH XMMHHU; XUMHYCCKOU CBS3H,

Texkymuii KOHTPOJb B hopMme:

v’ CaMOCTOSATENBHEIX paboT;

v’ 11a60paTOPHBIX ¥ NPAKTUYECKHUX
pabor;

TEMaTUYECKUX TECTOB,;
XUMHUYECKUX TUKTAHTOB;
KOHTPOJBHBIX PabOT MO TeMam
y4eOHOM TUCIUILIUHBI.
UtoroBsiit KOHTPOJH B hopme
mudepeHITIPOBAaHHOTO 3aUeTa.

SNENEN
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3JEKTPOJIMTUYECKOIN AUCCOLMAIINU, CTPOCHHUS
OpraHUYECKUX U HEOPTraHUYECKUX COCAUHEHUMN;
* Ba)KHEHIIME BEIIeCTBA U MaTEepHUAaIbL:
BaYKHEHIIINE METAJUIbl ¥ CIIABbI; CEPHAs, COJISTHAS,
a30THAsl M YKCYCHasl KHCIIOTBI; OJIarOpO/THBIE
rasbl, BOAOPO/, KUCIOPO/, TaJIOTEHBI, ETOYHbIC
MeTaJlJIbl; OCHOBHBIC, KUCIIOTHBIE U aM(OTEPHBIC
OKCHJIbl U TUJIPOKCHU/IBI, I1I€JIOUH, YTIICKUCIBINA U
yrapHbIi ra3bl, CEpHUCTBIN a3, aMMHakK, BOJA,
MIPUPOJIHBIN Ta3, METaH, 3TaH, STUJICH, alleTUJICH,
XJIOPU]I HATpHsl, KapOOHAT U THAPOKapOOHAT
HaTpus, KapOoHat u docdaT KaabIus, OeH307,
METAHOJI ¥ 3TAHOJ, CJIOKHBIE (DHUPHI, KUPHI,
MbLTa, MOHOCaxapuabl (TJIF0K03a), JUcaxapuabl
(caxaposa), mosmcaxapuasl (Kpaxmai u
[EJUTI0NI03a), aHUITUH, aMIUHOKHUCIIOTBI, OCIIKH,
HCKYCCTBEHHBIE M CHHTETUYECKHE BOJIOKHA,
Kay4yKH, IJIACTMACCHI;

IIpumepHbIe TeMblI pedepaToB (10KJIAT0B),
HHIMBHIYAJIbHBIX IPOEKTOB.

* broTexHoJI0rus ¥ reHHas nHxKeHepus — TexHonorun X XI Beka.

* HanoTeXHOI0rMs KaK IPUOPUTETHOE HANPABICHUE PAa3BUTUS HAYKH U IIPOU3BOJCTBA B
Poccuiickont @enepanum.

» COBpEeMEHHBIE METO/IbI 00€33apayKUBAHUS BOIBI.

* ANJI0TpOMHS METAJIIOB.

* Xuznsp u nesrenpHocts .M. MeHneneena.

* «[lepronnyeckoMy 3aKOHY OyAylIee HE TPO3UT PA3PYILIEHUEM. ..»

* Cunre3 114-ro snementa — TpuyM@ poCCUICKUX (PU3UKOB-SIEPIIHKOB.
* MI30ToOmbI Bogopoaa.

* lcnonp30BaHue palnOaKTUBHBIX U30TONIOB B TEXHUYECKUX LIEIISX.

* PeHTreHoBCKOE U3IyYeHUe U €ro UCMNOJIb30BaHNE B TEXHUKE U MEIULIMHE.
* [Ina3ma — yeTBepTOE COCTOSIHUE BELIECTBA.

* AMop(QHBbI€ BelleCcTBA B IPUPOJE, TEXHUKE, OBITY.

» OxpaHa OKpy>Karolle cpeasl OT XUMUYECKOro 3arpssHeHus. KommyecTBeHHbIE
XapaKTEPUCTUKH 3arpsA3HEHMSI OKPYKAIOIIEH CpEbI.

* [Ipumenenue TBepI0TO U ra3oobpazHoro okcuaa yriaepoaa (IV).

* 3anuTa 030HOBOI'O 3KPaHa OT XUMUYECKOTO 3arpsI3HEHUS.

* ['pyboaucniepcHble cucTeMbl, UX KilacCu(UKALKS U UCIIONb30BAHUE B
po¢eCCHOHANBHOM 1A TEIbHOCTH.

» KocMernueckue renu.

* [IpumeHeHne CyCrieH3ui U OMYJIbCUI B CTPOUTEIIBCTBE.

* MuHepasbl ¥ TOpHbIE TOPOJIbI KAK OCHOBA JTUTOC(EPHI.
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* PacTBOpBI BOKpYT HAac. THIIBI pacTBOPOB.

* BoJ1a Kak peareHT u cpefa Juisi XUMHYECKOTro MpoLecca.

* Kuznb u nesrenbHocTh C.AppeHuyca.

* BKkJ1aJ] OTEYECTBEHHBIX YUEHBIX B PA3BUTUE TEOPUHU IECKTPOJIUTHUECKON TUCCOIUALIH.
* YcTpaHeHHUE KECTKOCTH BOJIbI HA MPOMBIIIJICHHBIX MPEINPUSITUSX.

* CepHas KUCJI0Ta — «XJ1€0 XUMUUECKON MPOMBIIIUIEHHOCTH.

* lcnionb3oBaHne MUHEPATBHBIX KUCIOT HA IPEANPUITHSIX PA3JIUUHOTO MPOPUIISL.

* OKCH/IBI U COJIA KaK CTPOUTENbHBIE MATEPUAIIBI.

* Mcropus rurca.

* [loBapeHHas COJIb KAK XMMUYECKOE ChIPhE.

* MHoronukuii kapOoHaT KaJIbIUS: B IPUPOJIE, B MPOMBIIICHHOCTH, B OBITY.

* Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupTyajibHOE MOAETUPOBAHUE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB 3JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIUIABOB AJIEKTPOJIUTOB.

* [IpakTrueckoe MpUMEHEHHE IEKTPOIu3a: padhuHUPOBAHNE, TAIbBAHOIIIIACTHKA,
rajabBaHOCTET Ul

* Mctopus nojiy4eHust 1 IpOU3BOICTBA ATTFOMUHMUSL.

* DJEKTPOIUTHYECKOE TIOJyYeHUE U paQUHUPOBAHNE MEAU

* Xu3nb u nesrenbHOCTh 1. J[3BU.

* Pop METAJUIOB B MCTOPUH YEIIOBEUECKOW IMBUIIM3AUNU. FIcTOpUs 0TeueCTBEHHOM
yepHOU MeTaiuTyprud. COBpEMEHHOE METAIUTYPIHUECKOE MPOU3BOACTBO.

* lcTopust 0TeueCcTBEHHOM LIBETHOM MeTaulypruu. Pojib METaioB U CIUIaBOB B HAY4YHO-
TEXHUYECKOM Iporpecce.

» Koppo3ust MeTayiioB u crmocoObl 3aUThl OT KOPPO3HH.

* lnepTHbIe Uau O6JaropoJIHbIe rasbl.

* Poxxaroniye coyim — rajaoreHsl.

* lcTopus mBEACKON CIINYKH.

* llcTopus BOBHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHH.

* XXusnp u nesrensHocts A.M.ByTtiieposa.

* Butanusm u ero kpax.

* POJIb OTEYECTBEHHBIX YUYEHBIX B CTAHOBIICHUHU U PA3BUTHU MUPOBOW OPraHUYECKON
XUMUH.

* CoBpeMEHHBIE MTPEACTABICHUS O TEOPUH XUMHUECKOTO CTPOCHHS.

* DKOJIOTHYECKHUE aCIEKThl UCTIOIb30BaHUs YTIIEBOJOPOIHOTO ChIPbSI.

* DKOHOMHMYECKHUE aCMEKThl MEXKTyHAPOIHOT'O COTPYIHUYECTBA 110 UCIOIb30BAHUIO
YIJIEBOJIOPOIHOIO CHIPBSI.

* McTopust OTKpBITHS U pa3pabOTKH ra30BbIX U HE(PTAHBIX MecTOpoXxaAeHHI B Poccuii-
ckoit Penepannu.

* XuMHS YTJIEBOJOPOJIHOTO CHIPhS U MOs Oyaymas mpodeccus.

* YTI1eBOJOPOJHOE TOILIMBO, €r0 BUIBI U HA3HAUYCHHUE.

* CUHTETHYECKHE KayuyyKU: UCTOPHUS, MHOTOOOpa3ue U MepCleKTUBHI.

* Pe3MHOTEXHUUYECKOE MMPOU3BOJACTBO U €TO POJIb B HAYYHO-TEXHUUYECKOM IIPOrpeCCe.
* CBapoYyHOE MPOU3BOJACTBO U POJIb XUMHUH YTIEBOJOPOJOB B HEM.

* Hed1h 1 ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aUMOBBITOTHOTO MEKTyHAPOIHOTO
COTPYJAHUYECTBA.
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