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1. TOSACHUTEJ/IBHASA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTeabHOM  y4yeOHOHW — JMCIHUIUIMHBI — XUMHUS
npelHa3HayeHa [JIsi M3YyYeHHs] XMMUM B MPOQPECCHOHANBHBIX 00pa30BaTelIbHbBIX
OpraHu3alysIX, pPeaM3yIOIMUX O00pa30BaTeNIbHYI0 MPOTPaMMy CPEIHEro OOIIEro
oOpa3oBaHMsI B IIpe/IeIax OCBOCHHUSI OCHOBHOM Npo(heCcCHOHATBHONM 00pa3oBaTenbHON
nporpammbel CITIO (OIIOII CITIO) na 6a3e OCHOBHOro 0OIIET0 0Opa3oBaHUs MpHU
MOJITOTOBKE KBATH(YHUIIMPOBAHHBIX PaOOUMX, CIY>KAIIUX, CIEHUAINCTOB CPEIHEro
3BEHA.

Pabouas nporpamma y4eOHOM TUCIUIUIMHBI XUMHUH pa3paboTaHa B
COOTBETCTBHH CO CJIEIYIOIIMMU HOPMATHBHBIMH IOKYMEHTAMH:

— ®epnepaibHBIM TOCYAAPCTBEHHBIM OOpPa30BAaTEIbHBIM CTAaHIAPTOM (Jasee
®I'OC) cpennero obmero oopazoBanus (qanee COO), yTB. npukazom MuHoOpHAyKH
Poccun ot 17 mas 2012r. Ne 413 B pen. npukaza MunoOpHayku Poccum ot
29.12.2014 Neo 1645;

— denepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHETO
npodeccuoHanbHOro odpazoanus no npodeccun 08.01.19 DIeKTPOMOHTANKHUK TIO
CUJIOBBIM CETSIM M 3JIEKTPOOOOPYAOBAHHIO YTB. IpUKa3oM MuHoOpHayku Poccum ot
2 aBrycrta 2013 1. Ne 642; (pen. ot 17.03.2015);

— nmucbMoM  MunOoOpHaykn Poccun ot 17.03.20151. Ne 06-259 «O
NopabOTaHHBIX PEKOMEHJALUSAX IO OpraHM3allMMd TOJYYEHHs] CPEeIHEro OOIIero
oOpa3oBaHMsI B TpEeJeNax OCBOCHHUA OOpa3oBaTENbHBIX IPOrpaMM CpPEIHEro
npodecCHOHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIIero o0pa3oBaHuUsI»;

— y4eOHbIM 1aHoM st ipodeccuu 08.01.19 DneKTpOMOHTaAXKHUK IO CUIIOBBIM
CETSM U DJIEKTPOOOOPYAOBAHUIO;

— pa3bsicHeHUsIMU [lemapTameHTa rocyAapCTBEHHOW MOJUTUKHA B 00pa30BaHHUU
Muno6puayku Poccuun ot 27.10.2009 r. mo hbopMuUpOBaHHIO TPUMEPHBIX MPOTPaAMM
y4e€OHBIX  JHUCUMIUIMH  Ha4yaJbHOTO  MNPO(ECCHOHATBHOTO M CPEAHEro
npodeccuoHanbHOro 0o0pa3oBaHMsl Ha OCHOBe @enepanbHBIX TOCYJapCTBEHHBIX
0o0pa30BaTeNbHBIX CTAHJAPTOB HAYaJbHOTO MPO(ECCHOHATILHOTO U CPEIHEro
poheCCHOHAIBHOTO 00pa30BaHus;

— TPUMEPHOM TMporpamMmon o001eoOpa3oBaTeIbHON TOATOTOBKH — YYCOHOM
JUCHUIUIMHBL XUMUSL Il TPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpraHu3aluii,
pekoMeHI0BaHHOW DenepalibHbIM T'OCYIapCTBEHHBIM aBTOHOMHBIM YUPEXICHUEM
«DenepanbHbli MHCTUTYT pa3BuTHs oOpazoBanus» (OI'AY «DOUPO») B xauecTBe
OPUMEPHOM  TPOrpaMmbl Ui pealu3aldd OCHOBHOM  MpodeccCHOHaIbHOM
oOpazoBarensHOi mporpammbl CIIO Ha 6a3e OocHOBHOro 00I1Iero oOpa3oBaHUs C
MOJIy4eHHEM cpefHero oomiero obpaszoBanus (mpotokon Ne 3 ot 21 wurons 2015 r..
perucTpauoHHbd HoMep perieH3uu 377 ot 23 urogsa 2015 r. ®T'AY «DOUPO»).

Coneprkanue paboueit mporpaMMbl XUMHUH HAMIPABIECHO HA TOCTIKCHHE
CHEAYIOIINX LeJIen:

1. (dopMHpoBaHre y 00yUaIOIIUXCs YMEHUS OLIEHUBATh 3HAUNMOCTh
XUMHUYECKOTO 3HAHMS 1151 KAKJIOTO YEJIOBEKa;


http://wuz.informio.ru/?id=11451
http://wuz.informio.ru/?id=11451
http://wuz.informio.ru/?id=11451
http://wuz.informio.ru/?id=11451
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2. dbopmHpoBaHre y 00yUaIOMIUXCS ETOCTHOTO MPEACTABICHUS O MUPE U
POJIM XMMHH B CO3/TaHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA;
yMEHUS O0BIACHITH OOBEKTHI M MPOIIECCHI OKPYIKAIOIICH TeHCTBUTEILHOCTH:
IIPUPOTHON, COLMAIIBHOM, KYJIBTYPHOU, TEXHUYECKON CPEABI, — UCIIONb3YS IS
ATOTO XMMUYECKUE 3HAHUS;

3. pa3BuUTHE y 00yJarOImUXCsl YMEHUHN pa3nu4ath (HakThl U OLEHKH,
CpaBHUBAThH OIIEHOYHBIC BHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLICHOK U CBSI3b
KPUTEPHUEB C OTPEICICHHON CUCTEMOM IIEHHOCTEH, (DOPMYyITHUPOBATH 1 OOOCHOBHIBATH
COOCTBEHHYIO MO3UIIHIO;

4, npuoOpeTeHre 00yJaroIUMHCS OTIbITa pa3HOOOpa3HOM JAEeATEILHOCTH,
MO3HAHUA U CAMOIIO3HAHUS; KITIOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCAIBHOE
3HAYEHHUE VIS PA3JIMYHBIX BUJIOB ACSATEIBHOCTU (HABBIKOB PEIICHUs MPoOIieM,
NPUHATHUS PEIICHU, TOMCKa, aHAI13a U 00paboTKH UHPOpMALIUH,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHU, COTPYIHUYECTBA, O€30MMaCHOTO
oOpallleHusl C BEIIECTBAMU B IMOBCEIHEBHOM KU3HM).

B nporpammy BKJIIOYEHO COJIepKaHKE, HapaBiIeHHOE HA (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUM, HEOOXOMMBIX 1Jia kKadyecTBeHHOro ocBoeHus OIIOIT CI1O
Ha 0a3e OCHOBHOTO 00111eT0 00pa30BaHus C MOJIYUYEHHEM CPEIHETO 00IIEeTo
o0pa3zoBaHus; MpOrpaMMbl TOATOTOBKH KBATU(UIIMPOBAHHBIX PA00UMX, CIYKAIIHX,
IpOrpamMMbl MOATOTOBKHU crienuanuctoB cpeanero 3seHa (IITIKPC, ITIICC3).

B cootBerctBum ¢ TpeboBanusmu ®PI'OC COO olbydaromiyecs, MOJydaromue
cpenHee oOmiee oOpa3oBaHWE, HA BTOPOM KYypC€ BBIMOIHSIOT WHIWBHUIYaTbHBIN
IPOEKT B paMKax y4eOHOro BpPEMEHM, OTBEJEHHOTO Yy4eOHbIM IUTAHOM Ha
BHEAYJUTOPHYIO  CaMOCTOSITENIbHYIO  paboTy.  VHAMBUAYyaldbHBIM  MPOEKT
MpeacTaBisgeT co0oil oco0yro (GopMy oOpraHu3alMU ACATEIBHOCTH OO0YUYaIOIIUXCS
(yuebHOE nccne0BaHe WK yU4eOHBIN MPOEKT).

[IpoexTHas AeSTENBHOCTD HAIIPaBJICHA HA Pa3BUTHE y 00YUaIOIIEToCs:

— HABBIKOB KOMMYHUKAaTHBHOM, Y4€OHO-MCCIICIOBATENbCKON JIESITEIHLHOCTH,
KPUTHYECKOTO MBIIIICHUS;

— CocoOHOCTeM K  WMHHOBAIMOHHOW,  AHAJIMTHUYECKOM,  TBOPUYECKOM,
MHTEJJIEKTYalIbHOW JIEATEIIbHOCTH;

— HaBBIKOB ITPOEKTHOM JIEATEIIBHOCTH, a TAKKE CAMOCTOSITEIbHOTO PUMEHEHHUS
MPUOOPETEHHBIX 3HAHUW W CIOCOOOB JEHCTBUIA TPH PEIICHUH Pa3IMYHBIX 3ajad,
UCIIOJIB3YS 3HAHUSI OJHOTO WJIM HECKOJIbKUX YYEOHBIX MPEIMETOB WM MPEAMETHBIX
obiacrei;

— CHOCOOHOCTH  TOCTAHOBKM  LEeMHM U (POPMYJUPOBAHUSI  TUIOTE3BI
UCCJIEIOBAHMS, TUJIAHUPOBAHMS PaOOThI, OTOOpAa M HHTEPHpPETALMH HEOOXOAUMO
uH(pOpMaIuU, CTPYKTYPUPOBAHMSI apryMEHTAIlMU PE3YJIbTaTOB HCCICIOBAHUS Ha
OCHOBE COOpPaHHBIX JIAHHBIX, IPE3CHTAIINH PE3YIIHTATOB.

NunuBuyanbHBIA TIPOEKT JOJKEH OBITH MPEACTABICH B BUJIE 3aBEPIICHHOTO
y4eOHOTO UCCJIENOBaHMUS WM pa3pabOTaHHOTO TPOEKTa: HWHQPOPMAIMOHHOTO,
TBOPYECKOTO, COLMAIBHOTO, MPHUKIAIHOIO, WHHOBAIMOHHOIO, KOHCTPYKTOPCKOTO,
WHKEHEPHOTO.
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Pabouyas mporpamma no yueOHOM auciuIinHe XuMus 00€CIIeUnBaET BHITIOTHEHNE
CTyJIEHTaMHd WHAWBUAYAJTHLHOTO TMPOEKTa B COOTBETCTBUM C BBHIOPAHHOW B paMKax
JAHHOW  y4eOHOW AWCIUIUIMHBI TEMAaTHKOW B 000N wu30paHHOW oOmacTu
NeATeIbHOCTH  (TMIO3HABATEIBHOMW,  MPAKTHYECKOW,  y4eOHO-MCCIIEIOBATEIBLCKOM,
COLIMAJIBHOM,  XYJI0)KECTBEHHO-TBOPYECKOH,  WHOI),  KOTOpBIM  BBINOJHAETCA
OOyYarOIIMMCSl  CaMOCTOSITEIbHO BO BHE YyueOHOE BpeMs TOJ PYKOBOJACTBOM
npenojaBatesis Mo BHIOPaHHOUN U3 MPOrPaMMbl WIIA NMPEJI0KEHHON CTYJIECHTOM TEME.



2. OBIIAS XAPAKTEPUCTUKA YYEBHOH
JAUCHUITVIMHBI XUMUSA

XuMHs — 3TO HayKa O BEIECTBaX, UX COCTaBE M CTPOCHHUHU, CBOMCTBaX U
NPEBpPALICHUSIX, 3HAYEHMM XUMHYECKMX BEIIECTB, MAaTE€pUaJIOB M IPOLECCOB B
IPAKTUYECKOHN JEATEIbHOCTH YEIOBEKA.

Conmepxxanue  oOmieo0pa3oBaTeNbHOW  y4eOHOM — JUCHUIUIMHBL — XUMMS
HaIpPaBJIEHO Ha YCBOEHHE OOYYalOIMMUCS OCHOBHBIX MOHSATHUH, 3aKOHOB M TEOPUH
XMMHH; OBJIQJICHUE YMEHHUSMHU HaONI0aTh XUMHUYECKHE SBJICHMS, HPOBOJIUTH
XUMHUYECKUN SKCIIEPUMEHT, MPOU3BOJIUTH PACUETHI HA OCHOBE XUMHUYECKUX (HOpMYII
BELIECTB U YPAaBHEHUN XUMHUECKUX PEAKIIUM.

B mporecce u3yueHus: XUMHH Yy 0OYYaroIIMXCsl Pa3BUBAIOTCS MO3HABATEIbHBIC
UHTEPEChl U HHTEIUICKTYalbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHHOM
npuoOpeTEHNHN 3HAHUHN MO XMMHUU B COOTBETCTBHH C BO3HUKAIOIIUMU KU3HEHHBIMU
npobiieMaMy, BOCHHTHIBACTCS OEpeXHOE OTHOUICHHS K TMPHUpPOJAE, IMOHHUMAaHHE
3I0pOBOTrO 00pa3a KU3HH, HEOOXOJUMOCTH MPEAYNPEXKICHUS SIBJICHUN, HAHOCSIINX
Bpell 3I0pPOBBI0 M OKpyxXaromen cpene. OHM OCBAaMBAIOT NPUEMBI T'PAMOTHOTIO,
0€30I1aCHOT0 KCII0JIb30BAHNS XUMUYECKUX BEIIECTB U MAaTEpUaIoB, IPUMEHSIEMbIX B
OBITY, CEJIbCKOM XO3SIIICTBE U HA IPOU3BOJCTBE.

VYyeOHast AUCUMIITIMHA OTHOCUTCS K ITPEeIMETHOM 00acTi EcTecTBeHHbIE HAyKU.

N3ydenue npenMetHoi obnactu EcrecTBeHHBIE HAYKH 00ECTIEUnBAET:

— c(OpMUPOBAHHOCTb MPEACTABIECHUI O MECTE XUMUHU B COBPEMEHHOU
HAy4YHOW KapTUHE MHpPA; TOHUMaHWE POJIM XUMHUH B (POPMHUPOBAHUH KPYTro3opa u
(GYHKIIMOHATBFHON TPaMOTHOCTH Y€JIOBEKA VISl PEIICHHS TPaAKTUIECKUX 33/1aY;

— BJIa/ICHE OCHOBOTIOJIATAIONUMHI XUMUYECKUMH TTOHSATUSIMU, TEOPUIMH,
3aKOHaMH U 3aKOHOMEPHOCTSMHU; YBEPEHHOE MOJIb30BAaHNE XUMHUUECKON
TEPMHUHOJIOTHUEN U CUMBOJIUKOM;

— BJIa/ICHNE OCHOBHBIMHM METO/IaMU HAyYHOTO MMO3HAHUS, UCIIO0Ib3yEMbIMU
B XMMHHU: HAOJIIO/IEHUE, ONTMCAaHUE, U3MEPEHHUE, SKCIIEPUMEHT; YMEHHE
00pabaThIBaTh, OOBSICHATH PE3yIbTAaThl MPOBEAEHHBIX OMBITOB U JEIaTh BHIBOJIBI;
TOTOBHOCTB M CIIOCOOHOCTH MMPUMEHSITh METO/IbI TIO3HAHUS MTPH PEIICHUN
MPAKTHYECKHX 3a7a4;

— c(OpMUPOBAHHOCTHh YMEHHSI 1aBaTh KOJIMYECTBEHHBIC OIICHKH U
IPOBOAUTH PACUETHI [0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSIM;

— BJIa/ICHUE TIPaBUJIaMU TEXHUKU O€30MaCHOCTH MPH UCIIOJIb30BAaHUU
XUMHUYECKUX BEIIECTB;

~Cc(OPMUPOBAHHOCTH COOCTBEHHOM MO3UIIUK MO OTHOLICHUIO K XUMHUECKON
uHGOpMAIINH, TTOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.

B nmpomecce wu3ydeHHWs XUMUU TEOPETUUYECKHE CBEICHHS JOTOJHSIOTCS
JEMOHCTpAIMSIMH, JTA0OPAaTOPHBIMH  OTBITAMH W MPAKTUYCCKUMH  3aHITHUSMHU.
3HAYUTENBHOE MECTO OTBOJUTCS XHMHUYECKOMY OKcrepuMeHTy. OH OTKpBIBaeT
BO3MOXXHOCTh ()OPMHUPOBATh y OOYUAIOIIUXCS CIEeNUaIbHbIe MPEIMETHBIC YMEHUS:
paboTaTh C BEIIECTBAMH, BBINOJHATH MPOCTHIE XUMHUYECKHE OMBITHI, YYHUThH
0e30mMacHOMY U JKOJIOTMYECKHM TpPaMOTHOMY OOpalieHUuI0 C  BEIEeCTBAMH,
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MaTepuajiaMH | Mpolieccamu B ObITY U Ha MPOU3BOJICTBE.

Conepxkanve y4eOHOW AMCITUIUTMHBI XUMHS 00ECIeUMBAET MPEEMCTBEHHOCTH
10 OTHONIICHUIO K COJEPKaHWI0O OCHOBHOTO 0O0IIero oOpa30BaHUs, MAOIIETO
OOYYarOIIIMMCS CIIETYIONTNE 3HAHMS M YMCHHUS:

Yuamuecs 10KHBI 3HATH/IIOHUMATD

* BA)KHEHIIINE XMMHUYCCKHE ITOHSATHS: BEIIECTBO, XUMHUYCCKHM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIC AaTOMHAsI U MOJICKYJISIpHASI MAacChl, UOH, aJUIOTPONUS,
M30TOIIbI, XUMUYECKAS CBA3b, AJIEKTPOOTPULIATEILHOCTh, BAJICHTHOCTbD, CTETICHB
OKHCJICHHUsI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BhEM, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHUSI, PACTBOPHI, JJICKTPOJIUT U HEAJIEKTPOJIUT,
AIEKTPOJUTHYECKAS TUCCOIUALINS, OKUCIIUTEIb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3P (HEKT peakinu, CKOPOCTh XMMUYECKON PeaKITuH,
KaTaJIn3, XUMHYECKOe paBHOBECHE, YTIIICPOAHBIN CKeleT, (GYHKIIMOHAIbHAS TPyIIa,
HM30MepHsi, TOMOJIOT S,

* OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUS MAaCChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, NEPUOJUYECKUN 3aKOH;

* OCHOBHbBIC TCOPUU XUMUM: XUMUYECKON CBSI3U, SJEKTPOIUTUUECKOM
JIMCCOLUAIINY, CTPOCHUSI OPTaHUUECKUX COCTMHEHUN;

* BaXKHEHUIIIME BEIIECTBA U MaTepUAJIbl: OCHOBHBIE METAJLIBI M CIUIABBI; CEpHas,
COJISIHAsI, Q30THASI M YKCYCHAsl KUCJIOTHI; IEJI0YU, aMMHUaK, MUHEpaIbHBIE YI00OpEeHUS,
MeTaH, 3TUJICH, alleTHJICH, OCH30JI, 3TaHOJ, )KUPbI, MbLIa, TJIF0K03a, caxapo3sa,
KpaxMall, KJieTdyaTka, O€JIKH, ICKYCCTBEHHbIE U CHHTETHUECKHE BOJIOKHA, KaydyKH,
TJIAaCTMACCHI;

Yyamuecsi 10/KHbI YMETh:

* Ha3bIBATh U3YUYEHHBIC BEILIECTBA 10 «TPUBUATIBHOW» WIIM MEXTyHAPOHOM

HOMEHKJIaTypE;

* ONPEACNATh: BAJICHTHOCTh U CTENIEHb OKHUCIICHUS XUMUYECKUX AJIEMEHTOB, THIIT
XUMHUYECKOU CBSA3U B COCIMHEHUSX, 3apsi]] HOHA, XapaKTep CPElbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN, OKUCIUTENIh U BOCCTAHOBUTEIIb,
MPUHA/JICKHOCTH BEIIECTB K PA3JIMUHBIM KJIacCaM OPTraHUYECKUX COCTMHEHUH;

* XapaKTEPHU30BaTh: JIEMEHThI MAJIbIX MEPHUOOB MO UX MOJOKECHUIO B
nepuoandeckoi cucreme /.M. Menpeneesa; o0ime XuMUYeCKUE CBOMCTRA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTAaHUYECKUX
COCJIMHEHUI; CTPOCHUE U XUMUYECKHE CBONCTBA U3yYEHHBIX OPTaHUYECKUX
COCIUHCHUM;

* O0BSACHSATD: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,;
MPUPOIY XUMUYECKOU CBSA3U (MOHHOM, KOBaJIECHTHOW, METAIUTMYECKOM ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PeaKIIUM U TOJI0KEHUSI XUMHUYECKOTO PAaBHOBECHUS OT
pa3nTuYHBIX (AKTOPOB;

* BBINOJHATh XUMHYECKHMH DJKCHEPUMEHT 10 PACIO3HABAHUIO Ba)KHEUIIIHNX
HEOPTaHUYECKUX U OPTaHUYECKUX BEILECTB;

* TMPOBOJUTH CAMOCTOATENIBHBIM TMOUCK XUMHUYECKOM HHpOpMaIuu C
WCIIOJB30BAaHUEM  PA3JIMYHBIX  HMCTOYHUKOB  (HAyYHO-TIOMYJISPHBIX  W3JaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); UCMOIB30BaTh KOMITHIOTEPHBIE
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TEXHOJOTHH I OOpabOTKM W Tepenadyd XUMHYECKOW WHQOpMAIM H ee
MIPE/ICTABIICHUS B Pa3IMYHBIX (popmax;

WCIIOJIb30BaTh  NPHUOOPETCHHBIE 3HAHUA W YMEHHS B  IMPAKTHYCCKOM
NEATETLHOCTH U TTOBCETHEBHOM KU3HU IS

* OOBSCHEHUS XWMHYECKHUX SIBICHHM, TMPOUCXOANIUX B MPHUPOJE, OBITY W Ha
MIPOU3BOJICTBE;

* ONpeACNICHUs] BO3MOXHOCTH TPOTEKAHWS XWMHUYCCKHX TMpEBpaIicHuil B
Pa3TUYHBIX YCIOBUSAX M OIIEHKH MX MOCJIEICTBHM;

* OKOJIOTHYECKH TPaMOTHOTO TIOBE/ICHHUS B OKPY>KAOIIIEH Cpeie;

* OIIGHKH BIIMSHUS XUMHUYECKOTO 3arps3HCHUs OKpYXKaIolmlel cpeapl Ha
OpPTraHu3M YeJoBeKa U JAPYTUe KUBbIC OPTaHU3MBIL;

* OesomacHOro oOpalieHHus C TOPIYMMH W TOKCHYHBIMH BEIECTBAMH,
Ja00paTOPHBIM 000PYI0BAaHUEM;

* TPUTOTOBJICHHS PACTBOPOB 3aJaHHOM KOHIIGHTpaluu B OBITY W Ha
MIPOU3BOJICTBE;

* KPWTHYECKOW OIIEHKH JOCTOBEPHOCTH XHMHYECKOW HWH(pOpMaIuy,
MOCTYTIAOIICH U3 Pa3HBIX UCTOYHUKOB.
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3. MECTO YYEBHOMH JJUCLUMILJIUHBI B YYEEHOM

IIJTAHE

YyeOnast TUCIUILTNHA XUMHSI OTHOCUTCS K 00111e00pa30BaTeIbHOMY ITUKITY.
B cooTBeTCTBUM € y4EOHBIM INTAHOM OYHOM (POPMBI OOYUEHHS 111 U3YUECHUS

y4eOHOM TUCIHMITIMHBI MPETYCMOTPEHO CIIEIYIOIIee PacIpeieCHUE YacoB:

Bup yueOHoi padoThI Oo6bem

4acoB
MakcuMajibHasi yueOHasi Harpy3Ka (Bcero) 171
Oo0si3aTesibHAs ayIMTOPHAs yyeOHasi Harpy3Ka (Bcero) 114

B TOM YHCJIE:

— TEOPETHUYCCKUE 3aHITHSI 80
— MpakTHdeckue/ 1abopaTopHbIe 3aHITHS 34
CamocrosiTesibHasi pad0oTa CTyJI€HTA o7

B TOM 4YHMCIJIC:

- BBIIIOJIHCHNUC MHANBHUAYAJIBbHOI'O IIPOCKTA *

- TIOJATOTOBKA K MPAKTHUUYECKUM 3aHSTHSM, IOJIIOTOBKA JIOKJIAJ/IOB,
pedeparoB, npe3eHTanuii, TBOPUYECKUX padoT

[IpomexxyTounast arrectanss B 4 cemectpe —auQdepeHIupOBaHHbINA
3a4eT

*Camocmoamenvnas padboma cmyoeHmog no blNOJIHEHUI0 UHOUBUOYAIbHBIX HPOEKM O08.
U3zyuenue oononnumenvroti tumepamypul. Onpedenenue yeau, 00vekma, npeomema u 3a0ay

uccneoosanus. Cocmasgnenue niana UCCae008anus U NiaHa 6bINOJIHEHU npoekma.

Onpedenenue Memoouxu u Memooos ucciedo8anus. Mzyuenue meopuu u ucmopuu 60npoca,
ananuz 6a308blx NOHAMULL (NOHAMUS, HA KOMOPbLX cmpoumcs ucciedoganue). Cocmasgnenue
cnucka 1umepamypusl no npoodieme ucciedosanus. Mzyuenue onvima peuieHus OGHHOL

npobnemol Ha npakmuxe. Coop KoHcmamupyrouje2o mamepuana. Popmyauposxka cunomesul.

Paspabomka u nposedenue onvimno-s3xcnepumenmanvrot pabomol. Obobuernue u

Gopmynuposxa meopemunecko20 060CHOBAHUSL NPOBEOEHHO20 UCCAEO08AHUS U NOJIYYEHHBIX
pe3yibmamos. Ananuz npakmuieckozo onvima no npoobaeme uccieoosanus. Ogopmienue u

aumepamypHas peoaxyus npoexkma. Iloocomoeka k 3awjume npoekma.
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4.  PE3YJbTATHI OCBOEHUS YYEFHOHU JUCIHUIIJIMHBI

OcBoeHue conepkaHusd y4eOHOM JUCHMIUIMHBL XHUMHS — 0OecleuuBaeT
JOCTUKEHHUE CTYIEHTAaMU CIICAYIOLUX PE3YJIbTAaTOB:

* IMYHOCTHBIX:

— YYBCTBO TOPJIOCTU U YBXCHMSI K MUCTOPUU U JOCTHUKCHHUSIM OTEUECTBEHHOMN
XUMHYECKOM HayKd; XHMHUYECKH TPaMOTHOE TOBEICHHE B MpodeccrnoHaIbHOM
NESATENIbBHOCTH W B OBITY Npu OOpalleHUHd C XUMHYECKUMHU BEIIECTBAMH,
MaTepHuaaMi U IpOoLieccaMu;

— TOTOBHOCTH K TNPOJOJDKECHUIO O00pa30BaHUs M TMOBBIIICHUS KBaTHU(PUKAIIUU B
n30paHHON NpPO(pECCHOHANBHON JESITEIbHOCTH U OOBEKTUBHOE OCO3HAaHUE PpOJIU
XUMHYECKUX KOMIETECHIIUN B 3TOM;

— YMEHME HCIOJIb30BaTh JOCTH)KEHHS COBPEMEHHOM XHMUYECKOM HayKu H
XUMHUYECKUX TEXHOJIOTUHA JIJIsl TOBBIIIEHHS COOCTBEHHOI'O MHTEUIEKTYaJIbHOIO
pa3BUTHA B BBIOpAaHHON MTPO(ECCHOHAIBHON e TENbHOCTH;

* MeTanpeAMeTHbIX:

— HCIIOJIb30BAHME pA3IUYHBIX BHUJAOB I103HABATEIBHOW JIEATEIBHOCTH U
OCHOBHBIX HHTEJJICKTYaJbHBIX ONepanuil (IOCTaHOBKU 3aJaud, (OpMYIUpPOBAHUS
TUMOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IIECHNS, CHCTEMAaTU3allUH, BBISBICHUS
NPUYHHHO-CJICICTBEHHBIX CBSI3€H, MOWCKA aHAJIOTroOB, ()OPMYJIMPOBAHUS BBIBOJIOB)
JUIS peIlleHus] TIOCTaBJICHHOW 3a7aud, MPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS
(HaOmro/IeHNs, HAYYHOTIO HSKCIEPUMEHTA) JUIsl H3Yy4YEHUs pPa3Iu4HbIX CTOPOH
XUMHYECKHX OOBEKTOB W TIPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIUMOCTH
CTaJIKUBAThCA B Mpo(ecCHuOHANBHOU cepe;

— WCHONB30BAaHUE PA3IUYHBIX HCTOYHUKOB IS TIOMYYCHHUS XUMHUYECKOU
uHpOpMalluy, YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJIi JOCTMXKEHUS XOPOLIMX
pe3yJbTaTOB B MPOQECCUOHATBHOMN cdepe;

* IpeIMeTHBIX:

— c(hOpMUPOBAHHOCTh MPEACTABICHUNA O MECTe€ XUMHUM B COBPEMEHHOMN
HAayYHOW KapTUHE MUPA; MOHUMAHUE POJIM XUMHUHU B (OPMUPOBAHMM Kpyroszopa u
(GYHKIIMOHAJIBLHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUs] TPAaKTUYECKUX 33]1a4;

— BJIaJICHUE OCHOBOMOJATAIOIIMMU XUMHUYECKHMH TIOHATHUSMHU, TEOPHUSIMH,
3aKOHaMH U 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IMOJIb30BAHME  XWMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOTO IO3HAHUS, MCHOJIB3YEMBIMH B
XUMHUH: HaOJNIOIEHWEM, ONMHCAaHWEeM, H3MEpPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTeiBaTh, OOBSCHATH PE3YNbTAThl MPOBEIECHHBIX OIBITOB W JI€JaTh BHIBOJBI,
TOTOBHOCTh W CIOCOOHOCTh TPUMEHSATh METOABl TO3HAHUSA TIPU  PEHICHUU
NPAKTUYECKUX 3a71a4;

— cOpMHUpPOBAHHOCTh YMEHHUS JaBaThb KOJWYECTBEHHbIE OICHKH U
IPOU3BOJAUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;

— BIIQJICHHE TMpaBWIaAMH TEXHUKH O€30MaCHOCTH MpPU HCIHOJIb30BAaHUU
XUMHUYECKUX BEIIECTB;

— c(OpPMUPOBAHHOCTh COOCTBEHHOM MO3HUIIMM MO OTHOIICHHIO K XUMHUYECKOU
uHpOpMAIINH, TTOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.



12

5. COIAEPXAHHE YUEBHOH JAUCIHUIIJINHBI
BBenenue

Hayuynbpie wmeTOnbl TO3HAHUS BEIIECTB M XUMHYECKHX SIBICHUH. Poib
DKCIEPUMEHTa M TEOPUM B XUMUU. MOJEnMpoBaHWE XHMHYECKHX MPOLECCOB.
3nauenue xumun Tpu ocBoeHuu mnpodeccuit CIIO u cmemmansHocteit CITIO
TEXHUYECKOTO MpoduIst MpodeccuoHaIbHOTO 00pa30BaHMsL.

1. O0masi ¥ HeopraHu4eckasi XUMHA

1.1. OcHOBHbIE NOHATHS U 3AKOHbI XUMUH

OcHoBHbIe NOHATHA XUMHUHM. BemectBo. AtoM. Moekyna. XuMUYECKAN
sanemeHT. Amtotponus. Ilpoctele u cioxHble BemiecTBa. KadecTBEHHBIA U
KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKHE 3HAKU U (GopMyIibl. OTHOCUTENbHBIC
aTOMHAas U MOJIEKYJIsipHast Macchl. Konm4ecTBO BellecTBa.

OcHoBHBIC 3aKOHBbI XHMHH. CTeXHOMETpHUSA. 3aKOH COXPAHEHHs MaccChl
BEILECTB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOU CTPYKTYpBI. 3aKOH
ABOrazpo ¥ CIEICTBUS U3 HETO.

PacueTHple 3agauM Ha HAXOXKIEHUE OTHOCUTEIBHOW MOJEKYJSIPHONH MAacchl,
OIIPEJEIICHNE MAaCCOBOM JOJIM XUMUYECKUX 3JIEMEHTOB B CII0’KHOM BELIECTBE.

JleMoHCTpauun

Mopnenu aToMOB XUMHUYECKHUX AJIEMEHTOB.

Mogenn MOJEKyJl TPOCTBIX M CIOXHBIX BEIIECTB (IIAPOCTEPKHEBBIE W
Crroapra—Dbpurineoa).

Komiekuust npoCThIX U CIOKHBIX BEIIECTB.

HexkoTopple BemecTBa KOIUYECTBOM | MOJIb.

Monenb MOJSIpHOTO 00beMa ra3oB.

Amnorponus ¢pocdopa, Kucaopoza, 010Ba.

IHpopuiabHbie U NPOPEeCCHOHAIBLHO 3HAYUMBbIE 3JIEMEHTBHI COAEepPKAHUSA.
AmnorponHble MoguduKanuu yriaepona (ammas, rpadur), Kuciaopoaa (KUCIOpof,
030H), oJioBa (cepoe u Oenoe o0J0BO). [loHATHE O XHMHUYECKOM TEXHOJOTHH,
OMOTEXHOJIOTMU U HAHOTEXHOJIOTHH.

1.2. Ilepuognyeckuii 3akoH u Ilepuoanyeckas cucreMa XuMHYECKHX

3jieMeHTOB /I. 1. MeHe/ieeBa U CTPOCHUE aTOMA

Hepuoanuyeckuii 3axkon /I. U. MengeseeBa. Otkpoitue JI. 1. MenneneeBpim
[lepuomuueckoro 3akoHa. Ilepuoauueckuit 3akoH B dopmymupoke . U.
Menneneena.

[lepuonnueckass Tabauma XMMHYECKHMX  3JEMEHTOB —  rpauyeckoe
OTOOpa)KEHHE TNEePUOAUYECKOro 3akoHa. CTpykTypa NEpPHOJUYECKON TaOIMIIbL:
nepuoibl (Majibie ¥ 0O0JIbIINE), TPYNIbI (TJIABHASI U TOOOYHAs).

Crpoenne atoma u Ilepuoauveckmii 3akon [I. U. MengeneeBa. ATom —
CIIO)KHas dYacTuua. SAnpo (MpOTOHBI M HEUTPOHBI) W BJIEKTPOHHAS 000J]0YKa.
N3oTomnbl. CTpoeHne 3IeKTPOHHBIX 000J0YeK aTOMOB 3JIEMEHTOB MaJbIX MEPHUOJIOB.
OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX O0O0JOYEK aTOMOB DJICMEHTOB OOJBIIHMX
nepruoAoB (EepeXoIHBIX deMeHTOB). [loHsTHE 00 OpOHTANSIX. S-, p- U d-opOuTaH.
DeKTpOHHbIE KOH(PUTYPALIMY aTOMOB XUMHUECKUX 3JIEMEHTOB.
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CoBpemenHas popmynupoBka [lepuoanueckoro 3akoHa. 3Hau€HUE
[lepnognueckoro 3akoHa u llepuonnueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB /1. 1.
MenaeneeBa it pa3BUTHS HAYKU Y IOHUMAHHSI XUMHYECKOW KapTUHBI MUPA.

JleMoHCTpanun

Paznuunsie popmel [lepuoauueckoii cucteMbl XuMuYeckux 3nemeHToB 1. U.
Menneneena.

Junamudeckue Tabauibl 1uisl MoeIupoBanus [lepuoandeckoi CUCTEMBI.

DnexTpu3anms Tejl U UX B3aUMOJCICTBHE.

JlaGopaTopHblii ONBIT

MonenupoBanue noctpoenus [leproauyeckoit TabIUIBI XUMUYECKUX
AJIEMEHTOB.

IMpoduiabHbie U TPOPEeCCHOHATIBLHO 3HAYNUMBbIE 3JIEMEHTbI COePKAHUA.
PannoaktuBHOCTH. VCI0/Ib30BaHNE PAaIMOAKTUBHBIX U30TONOB B TEXHUYECKUX
1eisX. PEHTIeHOBCKOE U3IIyYEHHE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEJIULIMHE.
MopenupoBaHue Kak METOJI ITPOTHO3UPOBAHUS CUTYallMM Ha IIPOU3BOJCTBE.

1.3. Ctpoenue BemecTsa

HNonnas xumuveckas cBsi3b. KaTuoHsl, ux o0pazoBaHue U3 aTOMOB B
pe3ynbTaTe MpoIecca OKUCICHH. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJIbTaTe
rpolecca BocCTaHOBIICHUs. IOHHAs CBA3b KaK CBSI3b MEXKy KATHOHAMHU U aHUOHAMHU
3a CYET JIEKTPOCTATUUECKOT0 NpUTsLKeHUs. Kimaccudukaliys HOHOB: 110 COCTaBY,
3HAKY 3apsijia, HATUYHUIO THIPATHON 0007104Ku. VIOHHBIE KpUCTANIMYECKHE PEIIETKH.
CBOIICTBA BEMIECTB C MOHHBIM TUIIOM KPHUCTAJUIMYECKON PEIIETKH.

KoBanenTHasi xumuueckas cBsi3b. MexaHu3m o0pa3oBaHusl KOBAJIEHTHOMN
CBsI3U (OOMEHHBIN U TOHOPHO-AKIEIITOPHBIN ). IIEKTPOOTPHUIIATEIILHOCTb.
KoBaneHTHbI€ NOJIIpHAs U HENOJISIpHAS CBA3U. KpaTHOCTh KOBAJIEHTHOM CBSI3H.
MonekynsipHble M1 aTOMHBIE KpUCTAJUINYECKHE pemieTKU. CBOIICTBA BEMIECTB C
MOJIEKYJISIPHBIMA U aTOMHBIMH KPUCTAJUIMYECKUMHU PELIETKAMMU.

Mertaninyeckas ¢Bsi3b. MeTamyeckass KpUCTAINYECKAS PELIETKA U
METAITINYECKAS XUMUYECKas CBsI3b. DU3NYECKUE CBOMCTBA METAIIIOB.

ArperaTHble COCTOSIHMSI BellleCTB U BOJAOPO/AHAS CBSA3b. TBEpIOE, )KUIKOE U
razoo0pa3Hoe cocTosiHus BellecTB. [lepexo/1 BemecTBa u3 0JJHOro arperaTHoro
COCTOSIHUSA B ipyroe. Bonoponnas cBs3b.

Yucroble BemecTtBa U cMecH. [louaTue o cMecu BeiecTB. ['oMOreHHbIe U
rereporernbie cMecu. CocTaB cMeceii: 00beMHasi 1 MaccoBasi JI0JIM KOMIIOHEHTOB
CMECH, MAaccoBas 10JIs IPUMECEN.

JMucnepcHbie cuctembl. [lonstue o qucnepcHou cucreme. Jlucnepcras dasza u
nucrnepcronHas cpena. Knaccudukarus aucnepcHsix cuctem. [loustue o
KOJUTOUIHBIX CUCTEMAX.

JlemoHcTpanuu

Mogenb KpUCTAUTMYECKON PELIETKH XJIOPUAA HATPHUSL.

OO6pa3ipl MUHEPAJIOB C MIOHHON KPUCTATMYECKOM PEIIeTKOM: KaJblIUTa,
rajuTa.

Mopnenu KpucTamInuecKuX PelIeTOK «CyXOoro Jbaa» (WK ioza), aamasa,
rpadura (Mau KBapua).
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[Tpubopsl HAa KUAKUX KPUCTAILIAX.

OOpa3ipl pa3IuYHbIX JAUCIEPCHBIX CUCTEM: 3MYJIbCHI, CYCIIEH3HI, a3p030JIEH,
resieu u 30J€e.

Koarymsanus.

Cunepesuc.

Oddext Tunngans.

JlabopaTopHbIe ONBITHI

[TpurotoBneHue cycneH3nu KkapOoHaTa Kalblus B BOJE.

[Tony4yeHne 3MyJIbCMM MOTOPHOTO MacJia.

O3HaKOMJIEHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

IMpoduiabHbie U TPOPEeCcCHOHATIBLHO 3HAYMMBbIE 3JIEMEHTbI COAePKAHUSA.
[TonsspHOCTH CBSI3U U NOJSAPHOCTH MosieKybl. Konnencanus. Tekyuects. Bo3ronka.
Kpucrammzanus. Cyonumanus u necyonumarusi. AHoMalud (pU3nYecKux CBOMCTB
BoAbL. JKuakue kpucramuisl. MuHepaibl ¥ TOpHBIE TOPOABI KAK IPUPOIHBIE CMECH.
OMyJbCUH U CYCIIEH3UU. 30111 (B TOM YHCIIEe a3p030Ju) U reau. Koarymsius.
Cunepesuc.

1.4. Boxa. PacTBOpbI. DJIeKTPOJIMTHYCCKAS AUCCOLAAIIAS

Boaa. PactBopsl. PacTBopenue. Bona kak pactBopureins. PactBopumMocTs
BelecTB. HacklleHHbIe, HEHACBIILIEHHBIE, IEPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh
pPacTBOPUMOCTH T'a30B, )KUIKOCTEH U TBEPABIX BELUIECTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBas 0J11 paCTBOPEHHOI'O BEIIECTBA.

DJIEKTPOJTUTHYECKAS TUCCONMALUA. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
DNEKTPOIINTHYECKASI TUccorans. MexaHu3Mbl JIEKTPOIUTHYECKON TUCCOLUAuN
JUISl BELIECTB C Pa3JINYHBIMU TUIIAMU XUMHUYECKOW CBsI3U. [ MIpaTUpOBaHHbIE U
HEruIpaTupOBaHHbIC HOHBL. CTENEHb 3JEKTPOIIUTUYECKON auccoranui. CuibHbIE U
ciiabble AIeKTPOIUThL. OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTUYECKOM
aucconuanuu. Kuciaorsl, OCHOBaHHS U COJIM KaK 3JEKTPOJIUTHL.

JleMmoHCTpauumn

PacTBOpUMOCTH BEIECTB B BOJIE.

CobOupanue razoB METOJOM BBITECHEHHUSI BOJIbI.

PacTBOpeHuEe B BOJI€ CEpHOM KUCIOTHI U COJIEN aMMOHUS.

OO6pa3ipl KpUCTALIOTUAPATOB.

N3rotoBneHne TMICOBOM MOBSA3KH.

HcnpiTanue pacTBOPOB 3JIEKTPOJIMTOB U HEAJIEKTPOIUTOB HA IPEAMET
JUCCOLTALUY.

3aBUCUMOCTB CTENEHU JIEKTPOJIUTHYECKON TUCCOUAIIMN YKCYCHON KHCIIOTBI
OT pa30aBJieHUsI PacTBOPA.

JIBrKEeHUE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IOJIE.

[IpUroToBiieHNE KECTKOWU BOABI U YCTPAHEHHUE €€ KECTKOCTH.

NonuTsl.

OO0pa3ipl MUHEpPATIbHBIX BOJ PA3JIMYHOTO HA3HAYEHUS.

IIpakTH4yeckoe 3aHsITHE

[IpurorosiieHuE pacTBOpa 3aJaHHON KOHUEHTPALIUU.
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IMpoduiabHbie U TPOo¢ecCHOHATIBLHO 3HAYNMBbIE 3JIEMEHTbI COAePKAHUAA.
PactBopenue kak puznko-xumudeckuii npouecc. Temnossie 3¢ GeKTsl npu
pactBopenun. Kpucraiutoruapatel. Pemenue 3a1a4 Ha MacCOBYIO JOJTIO
pacTBOpEeHHOrO BemiecTBa. [[puMeHenrne BoAbl B TEXHUUECKHUX LENsX. ZKEeCTKOCTh
BOJIBI U CITOCOOBI €€ YCTpaHeHHs. MUHEpaTbHbIC BOJIBI.

1.5. Kinaccupukanusi HCOpraHu4eCKUX COeIUHEHUN U UX CBOMCTBA

KucsioTbl 1 uX cBoiicTBa. KHCIOTHI Kak 31EKTPOIUTHI, X KiIacCU(UKAIHS 110
Pa3IMYHBIM MPU3HAKAM. XMMUYECKUE CBOMCTBA KUCJIOT B CBETE TEOPUU
AIEKTPOIUTHUECKON nucconuanuu. OcoOEHHOCTH B3aUMOICUCTBUS
KOHILIEHTPUPOBAHHON CEPHOU U a30THOM KUCIOT ¢ MeTauiaMu. OCHOBHbBIE CITOCOOBI
MOJTYYEHHUS KACIIOTHI.

OcHoBaHus M X cBoiicTBa. OCHOBaHUS KaK 3JEKTPOJUTHI, UX KiIacCUpUKaIUI
10 PA3JIMYHBIM IPU3HAKAM. XUMUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUH
AIEKTPOJUTHYECKON Auccounanuu. Paszioxxkenne HepacTBOPUMBIX B BOJE OCHOBAHUU.
OcCHOBHBIE CITOCOOBI MOJYYCHUSI OCHOBAHUM.

Coum n ux cBoiicTBa. Conu Kak IeKTpoanuThl. Conu CpeaHue, KACIBIE U
OCHOBHBbIC. XMMHYECKHE CBOMCTBA COJIEN B CBETE TEOPUH JICKTPOIUTAYECKON
nucconuanu. CrnocoObl MOJy4eHUs COJIEH.

['unponus conen.

Oxcuabl 1 ux cBoiictBa. Cosieo0pa3yomre U Hecoaeo0pa3yroume OKCUIbI.
OcHoBHBIE, aMPOTEPHBIE U KUCIOTHBIE OKCHJIbl. 3aBUCUMOCTh XapaKTepa OKCHaa OT
CTETNICHU OKHUCJICHHS 00pa3yIoLIero ero Merauia. XuMHUIeCKIEe CBOMCTBA OKCHUIOB.
[Tomy4yeHne OKCHUIOB.

JlemoHcTpanuu

B3aumopencTBre a30THOW U KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOT C METAJIAMH.

["openue docdopa u pacTBopeHre MPOIyKTa TOPEHUS B BOJIE.

[Tony4yenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHIA.

HeoGpaTumblii ruapoan3 kapouaa KaabIys.

OO6paTuUMBbIi TUAPOIU3 COJIEH PA3IMYHOTO THUIIA.

JlabopaTopHbIe ONBITHI

HcnpiTaHne pacTBOPOB KUCIIOT UHAUKATOPAMMU.

B3anMopelicTBrEe METAIIIIOB ¢ KUCIIOTAMM.

B3anmonenicTBruE KUCIOT ¢ OKCUIAMHU METAJUIOB.

B3auMonencTBre KACIOT ¢ OCHOBAaHUSIMU.

B3auMoaencTBre KUCIOT € COJISIMMU.

HcnpiTanne pacTBOPOB LIEIOYEN HHAUKATOPAMMU.

B3auMmopencTBre 1IenoYen ¢ COJISIMUA.

PaznoxeHne HepacTBOPUMBIX OCHOBAHUM.

B3auMmoperncTBre CoJieil ¢ METaNIAMU.

B3aumonerncTBre cosiet Apyr ¢ Apyrom.

I'maposns cosen pa3auyHOro TUIA.

IIpo¢puniabHbIe U NPOPECCHOHATBHO 3HAYUMBIE JJIEMEHThI COACPKAHUA.
[IpaBuiia pa3daBiaeHus: CepHOM KUCIOTHI. Vcroap30BaHue CepHOI KUCIIOTHI B
MPOMBIIIJIEHHOCTH. EqKKe menoun, ux UCIoIb30BAHUE B MPOMBIILICHHOCTH.
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["ameHas u HeramieHast U3BECTb, UX IPUMEHEHHUE B CTPOUTENBLCTBE. [ 'uIic u anedactp,
ruricopanue. [lonsatue o pH pactBopa. Kucnornas, menodnas, HeuTpaibHas cpena
pPacTBOpPOB.

1.6. XuMu4eckue peakiuuu

Knaccunduxkanus xumuyecKux peakumi. Peakunu coeiuHeHus1, pa3ioxKeHus,
3amernieHus, oomena. Karanuruueckue peakiun. O0patuMblie 1 HEOOpATUMBIE
peakuuu. ['OMOreHHbIE U FeTEPOreHHbIE PEAKIUH. DK30TEPMUUECKUE U
HAOTEPMUYECKUE peakinu. TeroBoi 3h(HEeKT XUMUIECKUX PEaKIIHiA.
TepMOXUMUYECKUE YPaBHEHUS.

OKHCIANTETIbHO-BOCCTAHOBUTE/IbHbIC peakunu. CTEIeHb OKUCIICHHUS.
OxucnuTens U BOCCTaHOBIIEHHE. BoccTaHOBHUTEND U OKUCIeHHE. MeTox
AIIEKTPOHHOTO OasilaHca ISl COCTABIICHUS YPAaBHEHUN OKUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMN.

CxopocTh XxXuMHYeCKHX peakuuid. [[oHATHE 0 CKOPOCTH XUMUYECKUX PEAKIUH.
3aBUCUMOCThH CKOPOCTH XMMUYECKUX PEAKIUI OT Pa3auvHbIX (PaKTOPOB: NPUPOJIBI
pearupyronmx BEIECTB, NX KOHIIEHTPALMH, TEMIIEPATYPbI, TIOBEPXHOCTH
CONPUKOCHOBEHMS U UCITOJIb30BAHUS KaTaIU3aTOPOB.

O0paTuMocTh XMMHUYECKHX peakuuil. OOpaTuMble U HEOOpPATUMBbIE PEAKIIIH.
XHUMHUYECKOE PABHOBECHE U CITOCOOBI €r0 CMEILIECHHUS.

JleMoHCTpanun

[Tpumepsl HeOOpaTUMBIX peakluii, UIYIIHUX C 00pa30BaHUEM OCAJKa, ra3a WK
BOJBI.

3aBUCUMOCTBH CKOPOCTH PEAKLIUU OT MPUPOJIBI PEarupyOIINX BEIIECTB.

B3aumopeiicTBie pacTBOPOB CEPHON KHCIIOTHI C pAaCTBOpPAMU THOCYJIb(aTa
HATPUS PA3IMYHON KOHUEHTPALMU U TEMIIEPATYPBHI.

Mopeap KUISIIETro CIosl.

3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM pEeaKIMu OT IPUCYTCTBUS KaTaau3aTropa Ha
IIPUMEpPE PaA3IIOKEHUS IMEPOKCUAA BOAOPOAA C MOMOIIBIO JUOKCH/IA MAPTAaHLIA U
KaTanasbl.

Mogens s5ekTponusepa.

Mopens 3JIeKTPOJIN3HON BaHHBI IS ITOTYYEHHUS] AITFOMHAHMUS.

Monenbp KOJJOHHBI CHHTE3a aMMHUaKa.

JlabopaTopHbIe ONBITHI

Peaknus 3aMelieHns Mey Keae30M B paCcTBOPE MEIHOTO KyIlopoca.

Peakuuu, naymue ¢ oOpazoBaHleM Ocajika, ra3a Wil BOJBI.

3aBUCUMOCTBH CKOPOCTH B3aUMOJIEMCTBUS COJITHOM KHCIIOTBI C METAJNIAMH OT UX
IPUPOABI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJECHCTBHS IIMHKA C COJIIHOM KUCIIOTOU OT €€
KOHIICHTPALU K.

3aBUCUMOCThH CKOPOCTH B3auMojencTBust okcuaa meau (I1) ¢ cepHoit kucnoToit
OT TEMIEPATYPHI.

IpopuniabHbIe U NPOPECCHOHAIBHO 3HAYMMBbIE JJIEMEHTBI COAePKaHUS.
[TonsiTue 00 3eKTpoaN3e. DIESKTPOIU3 PACILIABOB. DIIEKTPOJIU3 PACTBOPOB.
DIIEKTPOJINTUYECKOE TOJIydeHre amoMuHus. [I[pakTnueckoe npuMeHeHne



17

anekTpoiu3a. [aneBanomnactuka. ['anbBanocterus. PaguHupoBanne BETHBIX
METAJIJIOB.

Karanu3. ['oMoreHHsle u rereporeHHsle Katanu3aTopsl. [IpomMoTopsr.
Karanutnueckue siapl. UHTUOUTOPBHI.

[Ipon3BOACTBO aMMHaKa: ChIPbE, anllapaTypa, HAyYHbIE TPUHLIATIBL.

1.7. MeTaiibl 1 HeMeTaJIbI

Metasibl. OcoOEHHOCTH CTPOEHUSI aTOMOB M KpUCTaioB. dusnueckue
cBoiicTBa MeTaioB. Kiaccudukaryst MeTaaioB 1O pa3IMYHBIM MIPU3HAKAM.
XHUMUYECKUE CBOMCTBA METAJUIOB. DIEKTPOXUMUYECKUH Pl HAIPSAKEHU METAIIIOB.
Merammorepmus.

O61mue crocoObl mofyuyeHust MeTayioB. [loHATHE 0 METAILTYprUu.
[TupomMeTtamnyprus, THAPOMETAILTYPTUS U 3JIeKTpoMeTauryprusi. CIiiaBbl YEpHBIE U
LIBETHBIE.

Hemeraabl. Oco6eHHOCTH CTpoeHHs aTOMOB. HemeTanbsl — nmpocTeie
BEILIECTBA. 3aBUCHUMOCTb CBOMCTB IraJIOTE€HOB OT UX ITOJIOKEHUS B IEPUOANIECKON
cucreme. OKHCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIJIOB B
3aBUCHMOCTH OT UX IOJIOKEHHUS B PSAY DJIEKTPOOTPULATEIBHOCTH.

JleMoHCTpauun

Kosmnexkuus Meranios.

B3aumojieiicTBue METAIIIIOB ¢ HEMETaJUIaMu (KeJie3a, [IMHKA U alTFOMUHUS C
CEpOM, AIFOMUHUSA € HOJI0OM, CYPBMBI C XJIOPOM, TOPEHHE JKEJIE3a B XJIOPE).

['opeHnne meTaios.

AJIFOMUHOTEPMHUSI.

Konnekuus nemerannos. ['openue Hemeraos (cepsl, pocdopa, yris).
BriTecHeHHe MeHee aKTUBHBIX TaJOr€HOB U3 PACTBOPOB UX COJIeH 0oJiee aKTUBHBIMU
rajoreHaMH.

Mogenb npOMBILUIEHHON YCTAHOBKH ISl IPOU3BOJACTBA CEPHOM KUCIIOTHI.
Mogens neuu aJist 00kura u3BecTHska. Komiekuuu npoayKiuni CHIIMKaTHOM
POMBIIUIEHHOCTH (cTekna, papdopa, pasHca, HEeMeHTa pa3IMYHbIX MAPOK U Ap.).

JlabopaTopHbIe ONBITHI

3akaJika ¥ OTIIYyCK CTasH.

O3HaKOMIIEHHE CO CTPYKTYpPaMH CEpOro U OeyI0ro 4yryHa.

PacnioznaBanue pyn xenesa.

IIpakTu4yeckue 3aHATHS

[Tosryuenue, cobupanue 1 pacrio3HaBaHHUE ra3os.

Peienne skcriepuMeHTaNbHbIX 3a4a4.

Ipo¢guibHbIie 1 NPOPECCHOHAIBHO 3HAYUMBIE 3JIEMEHThI COACPKAHUSA.
Koppo3sust MeTaiioB: XMMUYECKasi ¥ JIEKTPOXUMHUYECKasl. 3aBUCUMOCTb CKOPOCTH
KOPPO3HH OT yCIOBUI OKpY»Karoten cpeapl. Knaccudukaius Koppo3un METAIIIOB 110
pa3iauuHbIM npu3HakaM. CrocoObl 3alIMThl METANIOB OT KOPPO3HUH.

ITIpon3BOACTBO YyryHa U CTaJM.

[Tonyuenne HeMeTaIOB (PPAKITMOHHOM MEPETOHKOM KUIAKOTO BO3AyXa U
AIEKTPOJIM30M PACTBOPOB MJIM PACIUIABOB AJIEKTPOIUTOB.

CuiMkaTHast IpOMBINUIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCIOTHI.
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2. Opranuyeckasi XuMust

2.1. OcHOBHBbIE MOHATHUSA OPraHUYECKOM XMMHUHU U TEOPHUs CTPOCHMS

OPraHUuYeCcKMX COeAUHECHU I

IIpeamer oprannyeckoi XumMuu. [IpupoaHbIe, ICKYCCTBEHHBIE U
CUHTETUYECKUE OpraHrYecKue BeniecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C
HEOPraHUYECKUMU.

BaneHTHOCTh. XUMHUYECKOE CTPOEHUE KAK MOPSAIOK COCAUHEHUS aTOMOB B
MOJIEKYJIbI I10 BaJIEHTHOCTH.

Teopusi crpoenus oprannyeckux coeanuneHuii A. M. byriepoBa. OCHOBHbIE
MOJIOKEHHS] TEOPUHM XUMHUUECKOT0 cTpoeHus. M3omepus n nsomepsl. XUMUYECKHE
dbopMyIIbl 1 MOJCIIA MOJIEKYJI B OPraHUYECKON XUMUHU.

Kaaccupukanus opranmvyeckux BemectB. Kinaccudukalus BemecTs Mo
CTPOEHUIO YIIIEPOIHOIO CKelleTa U HAIMUYKIO PYHKIIMOHAIBHBIX Tpymi. ['omosoru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccuduxkanus peakuuii B OpraHndeckod xumMuu. Peakuun
NpUCOeANHEHUs! (TUIPUPOBAHUS, TaJJIOTCHUPOBAHUS, THAPOTaIOTeHUPOBAHMUS,
ruapatanuu). Peakuuu oTiienieHus (IeruapupoBaHus, JeruaporaloreHupOBaHMS,
neruaparanuun). Peakiuu 3amenienus. Peakiiuu nzomMmepusaium.

JleMoHCTpauun

Moaenu MOJIEKy TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COCAUHECHUM.

KauectBenHoe 00HApYKEeHHE YyIIIepo/ia, BOAOPOIa U XJIopa B MOJIEKyJIax
OPraHUYECKUX COCAUHECHUMU.

JlaGopaTopHblii ONIBIT

N3roroBneHne MoAEIeH MOJIEKYJ OPraHUYECKUX BEILIECTB.

IpoduiabHbie 1 TPOGEeCCHOHATIBLHO 3HAYNMBbIE 3JIEMEHTbI COePKAHUSA.
[Tonsitue o cybcTpare u pearenre. Peakiiny OKUCIEHHs] 1 BOCCTAHOBIICHUS
opranndeckux BeniectB. CpaBHEHNE KIacCU(DUKAIIMN COSTUHEHUI U KiTacCU(PUKAIUN
pPEaKIH B HEOPTaHUYECKON U OPraHUYECKON XUMHUH.

2.2. YrieBoaopoabl M X NPUPOJAHbIC HCTOYHUKH

AJIKaHbl. AJIKaHbI: TOMOJIOTUYECKUN PsJl, ©30MEPHS 1 HOMEHKJIATYpa AJIKAHOB.
XuUMUYECKHe CBONCTBA aJIKaHOB (METaHa, dTaHa): TOPEHUE, 3aMEIeHUE, Pa3ioKeHHE,
nerunipupoBanue. [[ppuMeHeHre alkaHOB HA OCHOBE CBOWCTB.

AJIKeHBbI. DTUICH, €0 ToJIydeHue (JeruApupOBaHUEM dTaHA,
JeToIuMepur3aliuen moaud3TUIeHa). I'oMonoruueckuil psija, n30Mepusi, HOMEHKJIaTypa
aJIKeHOB. XMMHUUYECKHUE CBOWCTBA 3TUIIEHA: TOPEHNE, KAYECTBEHHBIE PEAKIUU
(oGecrBeunBaHre OPOMHOM BOJIBI M PACTBOPA MEPMaHTaHaTa Kajus), TUApaTalys,
nonuMmepusanus. [Ipumenenne 3TniieHa Ha OCHOBE CBOMCTB.

JAuenbl U Kayuyku. [loHATHE O IMEHAX KaK YrIeBOAOPOAax C ABYMsI
JTBOMHBIMU CBsI3siMU. CONPSDKEHHBIE JUEHBI. X UMUUYECKHE CBOMCTBa OyTaaueHa-1,3 u
u30IpeHa: o0eciBeunBaHNE OPOMHOM BOJIBI M TIOJTUMEPHU3AIINS B KAyUYKHU.
HarypanbHblil 1 cHHTETHYECKHE KayuyKu. Pe3nHa.

AJNKUHBI. AlleTWIeH. XUMUYECKUE CBOMCTBA alleTUIICHA: TOPEHUE,
obeciBeurnBaHue OPOMHOM BOJIbI, TIPUCOCIMHEHUHN XJIOPOBOAOPOA U THApATAIIHS.
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[IpuMeHeHue aleTuiIieHa Ha OCHOBE CBOMCTB. MeKKaccoBast U30MEPUS €
aJIKaJeHaMU.

Apenbl. ben3on. Xumuueckre cBOMCTBa O€H30a: TOPEHHUE, PEAKIIHU
3aMelleHus (raloreHupoBanue, HuTpoBanue). [I[puMeHeHrne 6eH3o1a Ha OCHOBE
CBOMCTB.

IIpupoaHbie HCTOYHUKH YIJIeBOAOPOAOB. [Ipupoanslii ra3: cocras,
IPUMEHEHUE B KAYECTBE TOIUIMBA.

Hedts. Coctas u nepepabotka HedTH. [leperonka neptu. HegrenpomykTsi.

JdeMoHCcTpaMu

['opeHne meTaHa, ITUIEHA, allETUJICHA.

OTHollleHHe MeTaHa, YTUIICHA, alleTUJIeHa U OeH30J1a K pacTBOpaM
nepMaHraHara Kajaus 1 OpOMHOM BOJIE.

[TonyuyeHune >THIIEHA peaKIUEN IeTuapaTaliy 3TaHOJa, alleTUIIEHa —
TUAPOJIU30M KapOuJia KalbIusl.

Pa3noxenue kaydyka npu HarpeBaHUM, UCIBITAHUE MTPOTYKTOB Pa3I0KEHUS HA
HEIpPENEIbHOCTb.

Komnekmust 00pas3ioB HepTu u HedrenpoaykToB. Komnekius «KameHHbii
yrojib U MPOAYKIUS KOKCOXUMUYECKOTO TIPOU3BOICTBAY.

JlabopaTopHbIe ONbITHI

O3HakoOMIIEHHE ¢ KOJUIEKIMEN 00pa3lioB HE(PTH U MPOIYKTOB €€ NEPEPadOTKH.

O3HaKOMJIEHHE € KOJUJIEKIIMEH KayuyyKOB M 00pa3liaMy U3JIEIUNA U3 PE3UHBI.

IpoduiabHbie M TPOPECCHOHATILHO 3HAYNUMbIE 3JIEMEHTbI COAEPKAHUSA.
[TpaBuno B. B. MapkoBuukosa. Kiaccudukaiuys u Ha3Ha4€HHE KayuyKOB.
Knaccuduxkanus n HazHaueHue pe3uH. Bynkanuzanus kayqyka.

[Tomy4yenue areTuiieHa MUPOJIU30M METaHA U KapOUHBIM criocoboM. Peakiius
MOJIMMEPU3ALNU BUHIIXJI0pUIa. [[OTMBHHUIXIIOPUA U €r0 TPUMEHEHHUE.
Tpumepuzanus aneruieHa B 6en3oi. [lonstue o6 sxcrpakuun. BoccranoBnenue
HUTPOOEH30J1a B aHWIMH. ["'omonorndeckuit psig apenoB. Tonyon. HutpoBanue
tonyona. Tporui.

OcHOBHBIE HAMPABJICHUS TPOMBIIICHHON MepepadoTKU MPUPOJHOTO Ta3a.

[TonyTHbIi HE(DTAHOM Ta3, ero nepepadoTKa.

[Ipouiecchl TPOMBIIIEHHON IEpepadOTKU HE(YTU: KPEKUHT, pUGOPMHUHT.
OxTaHOBOE YKCIIO OEH3MHOB U IIETAHOBOE YUCJIO JU3EIbHOTO TOIUIMBA.

KokcoxumMnyeckoe nponu3BOICTBO U €ro MPOITYKLHS.

2.3. Kucaopoacoaepxaniue opranuyeckne coeInHeHus

Cnuprsl. [Tonyuenue sTaHosIa OpOKEHUEM TIIFOKO3bI M TUAPATAIIMEH dTUJICHA.
['unpoxcunpHas rpynna Kak GyHKimoHanbHas. [loHaTre o mpeneabHbIX
OJIHOAQTOMHBIX CIIUPTAX. XMMHUYECKUE CBOMCTBA 3TAHOJA: B3aUMOJEHUCTBHUE C
HaTpueM, 00pa30BaHME MPOCTHIX U CIOKHBIX A3(UPOB, OKUCICHUE B aJIbJCTU/I.
[IpumeHeHune 3TaHoIa HA OCHOBE CBOWCTB.

AJIKOTOJIM3M, €ro MOCIEACTBUS AJI1 OpraHu3Ma YejoBeKa U MpeaynpexIeHue.

['nuuepuH Kak npeacTaBUTeNh MHOTOATOMHBIX cIMPTOB. KauecTBeHHast
peakiysl Ha MHOTOaTOMHbIE CIUPTHI. [IpuMenenue raunepuna.
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®enou. Ouznyeckue U XMMUYecKkrue cBoicTBa (peHona. BzanmHoe BiusiHue
aTOMOB B MOJIEKYyJie (peHOJIa: B3aUMOICUCTBUE C TUAPOKCUIOM HATPUS U a30THOU
kuciotoi. [Ipumenenue heHosia Ha OCHOBE CBOMCTB.

Aabaeruasbl. [Tonstue o0 anpaerugax. AybaeruaHas Tpymnmna Kak
¢dynkimonanpHast. DopMabAeTHA U €r0 CBOMCTBA: OKUCICHUE B COOTBETCTBYIOIIYIO
KHUCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIINM criupT. [losmyuenne anbaeruion
OKHUCJICHHEM COOTBETCTBYIONIUX CIUPTOB. [[pumenenune ¢hopmanbaernia Ha OCHOBE
€ro CBOWCTB.

Kapo6onoBblie kuciorhl. [Tonstrue o kapooHOBBIX kuciioTax. KapOokcunpHas
rpynna kak GyHKIHOHaIbHas. ['oMOIOTHYeCKU psJl TpeIesIbHbIX OHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [lomyyeHne kapOOHOBBIX KMCJIOT OKUCICHUEM aJIbJIETHIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOThI: OOIIME CBOWCTBA C MUHEPATIbHBIMU
KHCIIOTaMU M peakius dTepudukanuu. [I[pumeHeHne ykCycHOM KMCIOThI HA OCHOBE
CBOWCTB. BrIic1ne )xupHbIE KUCIOTHI HA IPUMEPE MATbMUTUHOBOU U CTEAPUHOBOM.

Caoxnblie 3¢upsbl 1 KUpbl. [lonydyeHue cioxHbIX 3(UPOB peakiueit
srepudukanuu. Cioxxuble 3QUpbl B IpUpoje, ux 3HaueHue. [I[puMeHeHne CI0KHbBIX
7(hUpOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxsble 3¢pupsl. Knaccudukanus KupoB. XUMHYECKHE CBOMCTBA
JKAPOB: TUAPOJIA3 U TUIPUPOBAHUE KUJIKUX KUAPOB. [[puMeHEHNE )KUPOB HA OCHOBE
CBOWCTB. MbL1a.

YraeBoabl. YTIEBObI, X KiIacCUpUKAIIK: MOHOCAaXapH bl (TJIH0K03a,
bpykTOo3a), Tucaxapuibl (caxaposa) U momcaxapuabl (Kpaxmal U HEeUIII03a).

['mrox03a — BeIIeCTBO C ABOMCTBEHHOW (PYHKITUEH — albJAeTUOCTIHPT.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: OKUCIIEHUE B TJIFOKOHOBYIO KHUCIIOTY,
BOCCTaHOBJICHHE B COPOUT, cIUpTOBOE OposkeHue. [[pumenenne riioKko3bl Ha OCHOBE
CBOMCTB.

3HavYeHue yIIIeBOJIOB B )KMBOM MPUPOJIE U KU3HU yenoBeka. [loHsTue o
PEAKIUAX TOJMKOHICHCALIMU Y TUIPOJIN3a Ha TPUMEPE B3aUMONPEBPAILLICHUM:
IIFOKO3a <> MOJUCaxapui.

JleMoHCTpauumn

Oxucnenue crupra B ajbIeTul.

KauecTBeHHbBIE peakMM HA MHOTOATOMHBIE CITUPTHI.

PactBopumocTh (heHosa B BOJIe MPU OOBIYHON TEMIIEpaType U HarpeBaHUM.

KauectBennble peakiuu Ha HEHOM.

Peakiust cepeOpsiHOTO 3epKasia ajabJAeTUI0B U TITIOKO3BI.

Oxkucnenue aabJeruoB U TIFOKO3bl B KUCIOTY € TOMOUIBIO THIPOKCH/Ia MEIH
(IT). KauecTBennas peaknus Ha kpaxmai. Komnekmus a3pupHbIX Macer.

JlaGopaTopHbIie ONbITHI

PacTBopeHue rimiepruHa B BoJie U BzauMoieicTeue ¢ ruapokcuaom meau (II).

CBolicTBa YKCYCHOM KHUCIIOTHI, OOIITHE CO CBOMCTBAMH MHUHEPAILHBIX KUCIIOT.

Jloka3zaTenbCTBO HEMPEAEIBbHOTO XapaKTepa KUJIKOTO KUpPA.

B3anmoieiicTBrE IIIOKO3bI M caxapo3bl ¢ Tuapokcuom meau (11).

KauecTBeHHas peakuust Ha Kpaxmad.
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IMpoduiabHbie U TPOodecCHOHATIBLHO 3HAYNMBbIE 3JIEMEHTbI COePKAHUA.
MeTunoBbii CIUPT U €r0 UCHOJIb30BAHUE B KAU€CTBE XUMUYECKOTO ChIPbSL.
TOKCHYHOCTHh METAHOJIA M MPABHJIA TEXHUKN OC30MTaCHOCTH MPHU PabOTE C HUM.
DTUIICHTTIUKOJIb U €T0 IPUMEHEHHUE.

TOKCHUYHOCTH STUJICHTIUKOJIS U MPaBUJIa TEXHUKUA 0€301MacHOCTH MpU paboTe ¢
HUM.

[Tomy4yenue ¢eHosa u3 MPOAYKTOB KOKCOXUMHUYECKOTO MMPOU3BOJICTBA U U3
OeH3oJ1a.

[Tonukonnencauust popmanpaerua ¢ peHosoM B peHoaoGpopMaibaeruIHyIO
CMOJTY.

Auneransaerua. [lonsaTue o keToHax Ha mpuMmepe aneroHa. [I[pumenenue
alleTOHA B TEXHHUKE U MTPOMBIILICHHOCTH.

Mmuoroo0pa3ue kapOOHOBBIX KUCIOT (II[aBEJIEBOM KUCIOTHI KaK JIBYXOCHOBHOM,
aKpUJIOBOM KHUCIIOTHI KaK HEMpeaebHON, OCH30MHON KUCIIOThI KaK apOMaTHUYECKOM ).

[1nenkooOpa3yromire Macaa. 3aMEeHa JKUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.
CHUHTETHYECKHE MOIOLINE CPEACTBA.

MonouHokucioe OpokeHHUE TIIH0KO03bl. KuCI0MOI0UHBIE TPOYKTHI.
CunocoBanne kopMoB. HutpoBanue nemnono3sl. [IupokcuimH.

2.4. Azorcoaepxamue opranndeckue coequnenus. [osumepnt

Amunbl. [Toudarue 06 amuHax. AnudaTuyeckue aMUHbl, UX KilacCU(PUKauus u
HOMEHKJIaTypa. AHWINH KaK OpraHn4ecKkoe ocHoBaHue. [lonyuenne annnmnHa u3
HUTpoOeH30a. [I[puMeHeHre aHnIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJI0THI. AMUHOKUCIIOTHI Kak aM(pOTepHbIE TUPYHKITUOHATBHBIC
OpraHUYECKUE COEAUHEHUS. XUMUYECKUE CBOMCTBA aMUHOKHCIIOT: B3aUMOJIEVCTBUE
C IIeJI0YaMHU, KHCIIOTaMU U JAPYT ¢ ApyroM (peakuus noiaukoHaeHcamun). [lentuanas
CBSI3b U MOJUINENTUIBL. [[puMeHeHne aMUHOKUCIIOT HA OCHOBE CBOMCTB.

Bbeaku. [lepBuunasi, BTOpu4Hasi, TpETUYHAS CTPYKTYPbI OEIKOB. XUMUYECKUE
CBOMCTBa OCJIKOB: TOPEHHE, ICHATYpallUsl, THIPOJIN3, IIBETHBIC PEAKITUU.
buonorudeckue GyHKINN OCIKOB.

IHoaumepsl. benku u noyimcaxapuibl Kak OMOTIOJIUMEDHI.

IlinacTmaccsl. [lonydenne noauMepoB peakiuen noJIuMepu3aluy 1
MOJIMKOHJeHcaMK. TepMOIIacCTUUHbIC U TEPMOPEAKTUBHBIE TIJIACTMACCHI.
[IpencraBurenu miacTmace.

Bouokna, ux kiaaccupukanus. [lonydyenne BonokoH. OTAenbHbIE
MPEACTABUTENN XUMUYECKUX BOJIOKOH.

JlemoHcTpanuu

B3anmopeiicTBie aMMHaka U aHWINHA C COJITHOM KHUCJIOTOM.

Peaknust anuiamHA ¢ OPOMHOM BOJIOM.

JlokazarenbCcTBO HAMMYUS (PYHKITMOHAIBHBIX TPYIIN B PACTBOPAX aMUHOKUCIIOT.

PactBopenue u ocaxxaeHue 6€IKoB.

[{BeTHBIC peakiuu OEIKOB.

['openue nTuubero nepa v MepCTsIHON HUTH.

JlabGopaTopHbIe ONbITHI

PactBopenue 6€1KoB B BOJIE.
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O6HapyxeHue OCJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

Jenarypanus pactBopa 0eiaka KypruHOTo siilia ClIUPTOM, pacCTBOpaMu CoJjei
TSDKEJIBIX METAJUIOB U TIPH HarPEBaHUM.

IIpakTH4yeckue 3aHATHUS

Pemenune sxcriepuMeHTaIBHBIX 33/1a4 Ha HICHTU(DUKAITNI0 OPTaHUIECKIX
COCTMHEHU .

Pacnio3naBaHue miacTMacc v BOJIOKOH.

IIpopuibubie 1 NPOodecCHOHATBHO 3HAYNMbIE JIEMEHTBI COIePKAHUSA.
AMUHOKanpoHOBas KUCIOTa. KanmpoH kak mpecTaBUTENb MOJTUAMHUIHBIX BOJIOKOH.
Hcnonp3oBanne THApoIn3a 0EIKOB B MPOMBIIUICHHOCTH. [10MMBUHUIXIOPH,
nonuTeTpadTopITHICH (TedioH). DeHoaopopMalibAeTUIHbIC TIJIACTMACCHI.
emmymonn. I[IpoMbIIeHHOE TPON3BOACTBO XHMHUECKUX BOJIOKOH.

IIpuMmepHbIe TeMbI peepaToB (I0KJIAA0B), HHAUBUAYAJIbHBIX IPOCKTOB

* buorexHosorus u reHHas HHxxeHepus — texnonornn XXI Beka.

* HanotexHomnorust Kak IpUOPUTETHOE HAMPABJICHUE PA3BUTHUS HAYKH U
npousBojcTBa B Poccuiickor denepanuu.

» CoBpeMeHHbIE METOIbl 00€33apaKMBaHUS BOIBI.

* AJJIOTPOIHS METAJUIOB.

» JXXusnb u nesrenspHocTh . Y. MeHaeneena.

* «Ilepuonnyeckomy 3akoHy OynyIiee HE TPO3UT pa3pyLICHUEM. ..»

» Cunre3 114-ro anemenTa — Tpuymd poCCUUCKUX (PU3UKOB-SIIEPIITUKOB.

* M3oTombl Bogopoaa.

* Mcnonp3oBaHne paJliOaKTUBHBIX U30TOTIOB B TEXHUYECKUX LIEJISIX.

* PEeHTreHOBCKOE U3TyUYE€HHE U €r0 UCIIOJIb30BAaHNE B TEXHUKE U MEIUIIMHE.

* [Ina3zmMa — 4eTBepTOE COCTOSTHUE BELIECTBA.

* AMopdHBIE BElIECTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpYXkarollel cpesibl OT XUMUYECKOTO 3arpsI3HEHMUS.
KonuuecTBeHHBIE XapaKTEPUCTUKHU 3arpsi3HEHUS OKPYKaIOLIEH Cpeibl.

* [Ipumenenue TBepI0ro U razoo0pazHoro okcuaa yriaepoaa (IV).

* 3ammTa 030HOBOT'0 IKpaHa OT XMMUYECKOT0 3arpsi3HEHHUS.

* ['pyboaucniepcHbie CUCTEMBI, MX KJIaCCU(PHUKALUA U UCTIOIb30BAaHUE B
npo¢heCCUOHATIBHON JIEITEIIbHOCTH.

* KocmeTnueckue remnu.

 [IpuMeHeHne CycieH3ul U 3MYJIbCUN B CTPOUTEIBCTBE.

* MuHepasbl U TOpHBIE TTOPOJIBI KAK OCHOBA JIUTOCHEPHI.

* PactBOpsI BOKpyYT Hac. THIbl paCTBOPOB.

* Boja kak peareHt u cpea Juisi XUMUYECKOro Mpolecca.

 XKusznb u nesrensHocTh C. AppeHuyca.

* Bxiiai 0T€4ECTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU AIEKTPOIUTUIECKON
JCCOLIMAIIIH.

* YcTpaHeHue )KECTKOCTH BOJIbl Ha TTPOMBIIIJICHHBIX TIPEATPUITHSX.

» CepHast KUCJIOTa — «XJI€0 XUMUYECKOW MTPOMBIIUIEHHOCTH.
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* VMcnonb30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUITUAX PAZTUIHOTO
npodus.

* OKCHUBI U COJIM KAK CTPOUTEIbHBIE MATEPUAIIBIL.

» Hcropus rurca.

* [IoBapeHHas COMb KAK XUMUYECKOE CBIPBE.

* MHOTOIMKHN KapOOHAT KaJIbIUs: B IPUPOJIE, B IPOMBIIIICHHOCTH, B OBITY.

 Peakuuu ropeHus Ha MPOU3BOACTBE U B OBITY.

* BupTtyasnbHOE MOJIETMPOBAHNE XUMUYECKHUX ITPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB IIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACILJIABOB JIEKTPOJIUTOB.

* [IpakTHueckoe MpuMEHEHUE AEKTPoIn3a: padhuHUPOBAHUE,
raJibBaHOIIACTUKA, TAIIbBAHOCTET U

 Vcropus noirydeHus: ¥ MPOU3BOICTBA ATIOMUHUSL.

* DIIEKTPOIUTHUUECKOE MOTyYeHUE U paQUHUPOBAHUE ME]IU.

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

* Posp MeTAJUTOB B HCTOPUH YEI0BEYECKOW IMBUIM3aUu. McTopus
OTEUYECTBEHHON YEepHOU MeTaurypruu. COBpEMEHHOE METAJUTyPru4ecKoe
IIPOU3BOJICTBO.

 Hcropus oTeuecTBEHHOM BETHOW METAJLUTYPTUH. POJIb METAIIOB U CILIABOB B
HAay4YHO-TEXHUYECKOM IIPOrpecce.

» Koppo3ust MeTayIoB U CIOCOOBI 3aLIUTHI OT KOPPO3HUH.

» NHepTHBIC UK 6J1aropoAHbIC Ta3bl.

* Poxnaromue coyii — rajioreHsl.

* Mcropus WIBEACKOMN CITUYKHU.

* VcTopusi BOBHUKHOBEHHS U PA3BUTHUS OPTAHUYECKON XUMHUH.

» JKuznb u nesrenpHocth A. M. ByTneposa.

* BuTtanusm u ero kpax.

* Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBIICHUH U PA3BUTHU MUPOBOM
OPraHUYEeCKON XUMHH.

* COBpEMEHHBIE MPEICTABICHUS O TEOPUNA XUMHUUYECKOTO CTPOCHUSI.

* DKOJIOTHYECKHUE ACMIEKThI UCIIOJIB30BAHUS YTIIEBOJOPOIHOIO CHIPBS.

* DKOHOMHYECKHUE aCTIEKTHI MEXIYHAPOIHOIO COTPYIHUYECTBA 110
WCIIOJIb30BAHUIO YTJIIEBOAOPOIHOTO CHIPBSI.

» Ucropust OTKpBITHS U pa3paOOTKU ra30BbIX U HEPTSIHBIX MECTOPOXKICHUI B
Poccuiickont denepanum.

* XUMHsl YTJIEBOJIOPOIHOTO ChIPhsSl U MOsi Oyay1ast mpodeccus.

* YIIeBogOpOHOE TOIUIMBO, €70 BUJIbI M HA3HAYECHUE.

* CUHTETHYECKUE KayqyKH: UICTOPHUS, MHOTOOOpa3Ue U MEePCIICKTUBBI.

* Pe3anHOTEXHMUYECKOE MPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM
rporpecce.

* CBapo4YHOE MPOU3BOACTBO U POJIb XUMHH YIJIEBOAOPOIOB B HEM.

* Hed1b 1 ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJJHOTO
MEKTyHApOIHOTO COTPYAHUYECTBA.



24

6. TEMATHUYECKOE IINIAHUPOBAHUE

Bun yueOHoit padoThl

KosuunvectBo
AyauTOpHBbIE 3aHATHS. 4acoB
Conep:xkanue 00y4eHust
BBeneunue 2
1. OGm1as u HeOpraHUIeCcKask XUMUS 70
1.1. OcHOBHBIE IOHSITUSI U 3aKOHBI 6
1.2. Ilepnognuecknii 3akoH u [leprnonnueckas cucrema 8
xuMudeckux aneMeHToB J. . MenaeneeBa u ctpoeHue
aToma
1.3. CtpoeHue BeliecTBa 10
1.4. Bona. PactBopsl. DiieKTponauTrieckasi AUCCOUAIIUS 8
1.5. Knaccudukariys HeOpraHM4eCKuX COSUHEHUN U UX 12
CBOMCTBA
1.6. XuMuueckne peakuuu 14
1.7. Metanibl 1 HEMETaJUIbI 12
2. Oprannueckas XuMHsI 42
2.1. OcHOBHBIE MOHATHSA OPTAHUYECKON XUMHUHU U TEOPUS 8
CTPOEHUSI OPTaHUYECKUX COCTMHEHUN
2.2. YrneBoaopoasl U UX NPUPOIHBIE HCTOYHUKHU 12
2.3. Kucnopojacoaep:xaliyde OpraHn4eCcKie COeUMHEHUS 10
2.4. Azotconepkalme OpraHnyecKue COeIMHEHMS. 12
[Tonmumepsl
Hroro 114
BHeayauTopHasi caMocTOsITeIbHAs1 padoTa
[ToaroToBKa BHICTYIUICHUH TI0 33JJaHHBIM TeMaM, JI0KJIAJIO0B, 57

pedepaTroB, HHAUBUIYAIBHOTO IIPOEKTA C UCIIOIB30BAaHUEM

WHOOPMAITMOHHBIX TEXHOJIOTUHI

[TpomexxyTouHas arrectanus Bo 4 cemectpe — nuddepeHInpOBaHHbBIN 3a4eT

Bcero \

171




TemaTnyecKui mjiaH
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Kosim4ecTBO ayJUTOPHBIX YaCOB Camocr.
NpH 04HOIi popme 00yueHns (dac.) padora
Conepianue obyuenus Makc. yue0. Bcero | Teopernueck. | JlabopaTropHbie u CTYAEeHTAa, B
(HaUMEHOBAHHE PA3NEI0B 1 TeM) HArpy3ka o0ydeHue NpaKTHYEeCKUe TOM 4HCJIe
CTyJeHTa 3aHATHA HH/I. IPOEKT
(uac.)
IlepBblii cemecTp — 17 Henenb
Beenenue 2 2 2 - -
Pa3zgen 1 O0mas u HeopraHuyecKasi XUMHS 104 70 47 23 34
Tema 1.1. OCHOBHBIE MOHATHS U 3aKOHBI XUMHUHU 8 6 6 - 2
Tema 1.2. Ilepuoguueckuii 3axkoH u [lepuoguaeckas 12 8 7 1 4
cucteMa xuMuueckux sneMeHToB /. 1. MenaeneeBa u
CTPOCHHE aToMa
Tema 1.3. CtpoeHue BeliecTa 3 1 1 - 2
Bcero B nepBom cemecrtpe: 23 17 16 1 8

Tema 1.3. CTpoeHue BemecTa 13 9 7 2 4
Tema 1.4. Bona. PactBopsl. DnekTponuruueckas 12 8 6 2 4
JIFCCOTIHAITUS
Tema 1.5. Knaccudukaryst HeOpraHu4ecKux coeTMHeHUH 10 6 3 3 4
Y UX CBOIMCTBA

Bcero Bo BTOpoM cemecTtpe: 35 23 16 7 12

IIpomexkyTOUHASI ATTECTALMA - 32a4eT

Tema 1.5. Knaccudukaruss HEOpraHU4ECKUX COCTUHEHHI 10 6 4 2 4
Y UX CBOMCTBA
Temal.6. Xumudeckne peakiiuu 19 14 8 6 5
Tema 1.7. Mertanibl 1 HeMeTaIbI 17 12 5 7 5
Pazjnen 2. Opranunyeckasi XuMusi 65 42 23
Tema 2.1. OCHOBHBIE NOHATHUS OPTAHUYECKON XUMHUH U 2 2 2 - -
TEOPHUS CTPOCHUS OPTAHWICCKUX COCTMHECHUI

Bcero B TpeTbem cemecTpe: 48 34 19 15 14
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Koiu4yecTBO ayTUTOPHBIX YaCOB Camocr.
npu 04Hoi popme o0yuenus (uac.) pabora
Conepranne ofyvenus Makec. y4e0. Bcero | Teopernueck. | JlabopaTopHble CTY/JEHTA, B
(HAHMEHOBAHEE PA3EIOB H TEM) HArpy3ka o0yyeHue NpaKTHYeCKHUe TOM 4YHUCJIe
CTy/IeHTa 3aHATHSA HH/I. IPOEKT
(uac.)
Tema 2.1. OCHOBHbIE TOHATUS OPIrAHUYECKON XUMUH U 8 6 3) 1 2
TEOpHUs CTPOSHUS] OPraHUYECKUX COCTUMHEHUN
Tema 2.2. YrneBoopo/ibl U UX NPUPOIAHBIE HCTOUHUKHI 16 12 10 2 4
Tema 2.3. Kuciopoacoaepskaiiyue opraHn4ecKue 18 10 6 4 8
COCITMHCHUS
Tema 2.4. A3zoTconepkalire OpraHuueCKue COSTMHCHHUS. 21 12 8 4 9
[Tonumeps!
Bcero B ueTBepTOM cemecTpe: 63 40 29 11 23
[IpomexyTouHas aTTectanus - AU GepeHIUnPOBAHHBII
3a4eT
Bcero no yueoHoii 1ucuuninHe: 171 114 80 34 57
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7.  XAPAKTEPUCTHUKA OCHOBHBLIX BUJ0OB YYEFHOM

AEATEJBHOCTH

Conepxxanue
o0yueHus

XapakTepucTUKa OCHOBHBIX BHJIOB yU€OHOU NEITEITHHOCTH
CTYJICHTOB
(Ha ypOBHE YUEOHBIX JEHCTBUI)

Baxueiiue
XUMHYECKUE
OHATHUA

YMeHue naBath ONpeieJICeHUE U ONEpUPOBaTh CIECIYIOIIMMU
XUMUYECKUMHU MOHSITUSMU: BEIIECTBO, XUMUYECKUH DJIIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAsI M MOJICKYJISIpHAs
MAacChl, UOH, AJJTIOTPONUS, U30TOMbI, XUMHUECKas CBA3b,
ANEKTPOOTPUILIATEIILHOCTh, BAJICHTHOCTD, CTENICHb OKUCIICHUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM ra3000pa3HbIX
BEILIECTB, BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHMUSI, PACTBOPBI, ANEKTPOIUT U HEAIEKTPOJINT,
AIEKTPOIUTUYECKAS] TUCCOLIMALUSA, OKHCIUTENb U
BOCCTaHOBUTEJb, OKUCIEHUE U BOCCTAHOBJIEHHE, TEMIOBOU
a3 deKT peakuu, CKOpOCTh XUMUUECKOMN peaKkIuu, KaTaaus,
XUMUYECKOE PaBHOBECHE, YIIIEPOIHBIN CKEJIET,
GyHKIIMOHATBHAS TPYIINA, U30MEPUs, TOMOJIOTHUS

OCHOBHBIE
3aKOHBI XUMUU

DopMyIMPOBAHUE 3aKOHOB COXPAHEHHSI MaCChl BEIIECTB U
MIOCTOSIHCTBA COCTaBa BEIIECTB. Y CTAHOBKA MIPUYUHHO-
CJICICTBEHHOW CBSI3U MEXKY COJCPKAHUEM dTUX 3aKOHOB U
HaIlMCaHUEM XUMHUYECKuX (GOpMyJT U ypaBHEHHUM. Y CTAHOBKA
SBOJIIOIIMOHHOM CYIIHOCTHA MEHJIEJICEBCKOM U COBPEMECHHOM
dbopmyIHpoBoK neproanueckoro 3akoHa JI. 1. Menaeneena.
OO0bsicHeHHE (HPU3NYECKOTO CMBICIIAa CUMBOJIUKH TIEPHOIMYCCKOM
Ta0IUIbl XUMUYEeCKHX d1eMeHToB J[. . MenneneeBa (HOMepoB
AJIEMEHTA, epUoia, TPYIIbl) U YCTAaHOBKA MPUYHUHHO-
CJIEICTBEHHOW CBA3U MEXKIY CTPOCHUEM aToOMa U
3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB B MEPUOAX U IPyMIax.

XapaKTCpI/ICTI/IKa 2JIEMEHTOB MaJbIX B OOIBIINX IEPpUOJ0B IO UX

nonoxxennto B [lepuoamueckoii cucreme 1. 1. Menneneena

OcCHOBHBIE
TEOPUHU XUMHUU

YcTaHOBKA 3aBUCMMOCTH CBOMCTB XUMHUYECKUX BEIIECTB OT
CTPOEHHUS aTOMOB 00Pa3yIONIUX UX XUMUYECKUX DJIEMEHTOB.
XapakTepuCTUKaA BaXKHEUIIINX TUIIOB XUMUYECKUX CBI3E€N U
OTHOCUTEILHOCTH 3TOH THMnojoruu. OObsICHEHNE 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHHUS KPUCTATUTMYECKUX
peuetok. PopMyIMpOBKa OCHOBHBIX MOJIOKEHUN TEOPUU
3JIEKTPOJIMTUYECKON AUCCOLMAIMNA U XapPAKTEPUCTUKA B CBETE
ATOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
coeauHeHun. OOpMyYIIMPOBKA OCHOBHBIX IOJIOKEHUN TEOPUU
XUMHUYECKOTO CTPOCHUS] OPTAHUYECKUX COCMHEHUN U
XapaKTEPUCTUKA B CBETE ATOM TEOPUU CBOMCTB OCHOBHBIX
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KJIACCOB OPraHUYECKHUX COCIMHEHHMN

Baxueiiue
BEIIIECTBA U
MaTepHUabl

XapakTepuCcTUKa COCTaBa, CTPOEHHUs, CBOMCTB, MTOIYUEHUS U
npuMeHeHus BaxkHenmux metaiioB (IA u I A rpymm,
AIIIOMHHHS, JKeJe3a, a B €CTECTBEHHO-HAYYHOM Mpoduie u
HEKOTOPHIX d-3JIEMEHTOB) U UX COeIMHEHUN. XapaKTepuCTUKa
COCTaBa, CTPOECHUS, CBOMCTB, MOJyYEHHUs U IPUMEHEHUS
BaxkHeummx Hemetamwio (VIII A, VIIA, VIA rpymm, a Takxe
azoTa u (ocdopa, yriepoja U KpeMHUs, BOJIOPOIA) U UX
COCIMHEHHN. XapaKTepUCTUKA COCTaBa, CTPOCHHUs, CBOMCTB,
NOJIYYECHUS U IPUMEHEHHSI BAXKHEMIINX KIIACCOB YIJIEBOJOPOI0OB
(anKkaHOB, IMKJIOAJIKAHOB, AJIKEHOB, aJIKUHOB, aDEHOB) U UX
HanboJiee 3HAYUMBIX B HAPOJIHOXO3HCTBEHHOM ILJIaHE
IIPEACTAaBUTENEN. AHATIOTUYHASA XapAKTEPUCTUKA BAXKHEHUIIINX
MIPEACTABUTENEN IPYTUX KIACCOB OPTaHUYECKUX COCTUHEHNN:
METaHOJIa U 3TAHOJIA, CIOKHBIX 3(DUPOB, )KUPOB, MBLI,
anpAeruaoB (popMalIbIETUIOB U alleTaNIbACTH 1), KETOHOB
(arreToHa), KapOOHOBBIX KUCIIOT (YKCYCHOM KUCIOTHI, 1JIs
€CTECTBEHHO-HAYYHOT 0 IPO(HIISA IPEACTABUTENEH IPYTUX
KJIACCOB KHCJIOT), MOHOCaXapH 0B (TJIH0KO3bI), JUCaXapHu10B
(caxapo3sl), moJIMcaxapua0B (Kpaxmania U HeJUTI0JI03bI),
aHWIMHA, aMUHOKUCIIOT, OEJIKOB, HICKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAY4YKOB, IIJJACTMACC

XUMUYECKUU
SI3BIK U
CUMBOJIMKA

Hcnonb3oBanue B yueOHON U NPOPECCUOHANTBHOMN AEATEIbHOCTU
XUMHYECKUX TEPMUHOB U CUMBOJIMKA. Ha3BaHue n3yyeHHbIX
BEILIECTB IO TPUBUAJIBHOM WM MEXIyHApPOIHON HOMEHKIAType
Y OTPAKEHUE COCTABA ITUX COEAUHEHUN C TOMOLIBIO
xuMudeckux popmyn. OTpaxeHne XMMHUYECKUX MPOIIECCOB C
IIOMOIIBIO YPABHEHUN XUMUYECKUX PEAKIUU

XUMHUYECKUE
peakiuu

OObsiCHEHUE CYITHOCTH XUMHUYECKHUX MPOLIECCOB.
Knaccudukanys XuMu4ecKux peakiui mo pa3ianyHbIM
MPU3HAKAM: YHCIIY U COCTaBY MPOAYKTOB U PEAreHTOB,
TerioBoMy 3¢ (deKTy, HarpaBiIeHuto, (haze, HATUYUIO
KaTaJIn3aTopa, U3MEHEHUIO CTENEHEN OKUCIICHUS SJIEMEHTOB,
00pa3yroIuX BellecTBa. Y CTAHOBKA MPU3HAKOB OOIIETO U
PAa3IMYHOIO B TUIIOJOTUU PEAKLIAN J1JIsI HEOPTaHUUYECKOH U
opraHnueckoi xumuu. Kiaccupuuukaiys BEIecTB u
IIPOLIECCOB C TOUKHU 3PEHUS OKUCICHHUSI-BOCCTAHOBIICHHS.
CocraBiieHUE ypaBHEHUN pEeAKIMi C MOMOILbIO METOAA
AEeKTpOHHOTO Oananca. OObsICHEHHE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOUN PEeaKIIUU U MOJOKEHUS XUMUYECKOTO PAaBHOBECHS
OT pa3IMYHbIX (AKTOPOB

XUMUYECKUU
AKCIIEPUMEHT

BrinonHeHre XUMUYECKOTO SKCTIEPUMEHTA B IMOJTHOM
COOTBETCTBHHM C MpaBuiaMu Oe3onacHocT. Habmonenue,
dbuKcarys 1 ONMcaHue pe3ynbTaTOB MPOBEIECHHOTO
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JKCIIEPUMEHTA

Xumuyeckas
uHpOopMaLus

[IpoBeneHne caMOCTOSITENLHOTO MTOMCKA XUMUYECKON
nH(OpPMAITUHU C UCTIOIBF30BAaHUEM PA3TMYHBIX HCTOYHHKOB
(HAyIHO-TIOMYJIAPHBIX W3IaHUHA, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MuTtepHeTa). Mcrionp30BaHNE KOMIIBIOTEPHBIX
TEXHOJIOTUM JjIsl 00pabOTKU U Mepeaayud XUMUYECKON
uHGOpMAIK U €€ MPEJCTaBICHUS B Pa3IM4HbIX (opMax

PacueTsl 110

YcraHoBKa 3aBUCUMOCTH MCIKIAY Ka4eCTBCHHOM U

XUMHAYECKUM KOJIMYECTBEHHOW CTOPOHAMU XUMUYECKUX OOBEKTOB U
dbopmynam u IpOLIECCOB. PellleHne pacueTHbIX 33/1a4 [0 XUMUYECKUM
YpaBHEHUSIM dbopmynam 1 ypaBHEHUSIM

[TpodunsHOE M OOBbsacHEeHNE XUMUYECKUX SIBJICHUN, MPOUCXOASIIUX B IPUPOJIE,
npodeccuoHansHO | OBITY U Ha MPOU3BOACTBE. OnpeeneHne BO3MOXKHOCTEH
3HAYUMOE MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B Pa3IMYHbIX
coJiepKaHue ycioBuax. CoOnrogeHne npaBuil 3KOJI0TUYECKH TPAMOTHOTO

MOBEAECHUS B OKpYyXKaromen cpeae. OueHka BIUSHUS
XMMHUYECKOT'0 3arpsI3HEHUSI OKPYKAIOIIEH Cpelbl HA OPraHu3M
YeJIOBEKa U JIPyTue *KuBble opranu3Mbl. CoOJt0IeHUE MTpaBUl
0e30macHOro o0palleHus ¢ TOPIOYUMU U TOKCUYHBIMU
BelleCTBaMU, JabopaTopHbIM o0opyaoBanuem. [loaroroBka
PacTBOPOB 33IaHHON KOHIIEHTPAIIMHU B OBITY M Ha MPOU3BOJICTBE.
Kputnueckas onieHka JOCTOBEPHOCTH XUMUYECKOU
uH(bOopMaIK, MOCTyNAIONIEH U3 pa3HbIX HCTOYHUKOB
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8. YUEBHO-METOANYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYHEHHE PABOYEH IPOT'PAMMBbI
YYEBHOMU N CIIUITJIMHBI

MaTtepuaiabHO-TeXHHYECKOE o0ecreueHue

Jlnst peanu3anmu paboyeit mporpaMMbl Y9eOHON AUCTIUTUTMHBI ©UMEETCS
y4eOHbIN KaOWHET.

O0OopynoBanmne y4eOHOro KaduHera:

eHATypalbHbIE OOBEKTHI, MOJIEIH, TPUOOPHI U HAOOPHI AJI TOCTAHOBKU
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOT0 SKCIIEPUMEHTA;

e[I€YaTHbIC U SKPAHHO-3BYKOBBIEC CPEACTBA OOYUCHHUS;

e CpeCTBA HOBBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA;

®PCAKTHBBEI

e[IepEYHN OCHOBHOM U JIOMOJIHUTEIbHON Y4eOHOU TUTEPATYPHI;

®BCIIOMOTaTeIbHOE 000PY/I0BaHNE U MHCTPYKIINH;

®OMOIMOTEYHBIN QOH/I.

YueOHO-MeTOANYECKOE o0ecImeueHne

[lepedyeHb peKOMEHIYEeMbIX YYEOHBIX H3IaHUM METOAMYECKOU JUTEpaTypbl U
JIPYTUX UCTOYHUKOB.

OCHOBHBIE HCTOYHHKH:

[Mabpuensn O. C., OctpoymoB . I'. Xumus s npodeccuii U crenuanibHOCTEH
TEXHUUYECKOTO NMpoduiis: yueOHUK JJIs CTY/l. YUPEXKIACHUHN cpell. pod. 0Opa3oBaHuUs.
— M., 2019.

INabpuensa O. C., OctpoymoB W. T'., CnagkoB C. A., Jlopodeera H. M.
[TpakTukyM: y4eb. mocoOue sl CTyHd. YUpeKIeHUi cpen. mpod. oOpa3oBaHUsd. —
M., 2019.

JlonoJIHUTeIbHbIE HCTOYHUKU:

INabpuensa O. C., OctpoymoB U. I'., Cnagkop C. A. Xumus: mocodue s
moaroroBku k EID: ydeb. mocobue s CTyA. YUYpexkAeHUU cpena. mpod.
obpazoBanus. — M., 2019.

Epoxun 1O. M., KoBanesa U. b. Xumus nis mpodeccuit u crenuaabHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiieii: y4eOHUK IS CTY/l. YUPEKACHHMI
cpen. mpod. odbpazoBanms. — M., 2019.

NupopmanuonHoe odecnedeHue

HmeeTcst BO3MOKHOCTb CBOOOIHOIO AOCTyNa odoydaromumces B UHTepHeT B
kabunere MndopmaTuku u nHPOPMAITMOHHBIX TEXHOJIOTUHN, WIIH YUTAITILHOM 3aJie
OMOTMOTEKM BO BpeMsi yueOHOTO 3aHATHSI U B IEPUO BHEYUECOHOM IEATETLHOCTH MPU
BBITIOJITHCHUH BHEAYTUTOPHON CaMOCTOSITEIbHON paOOThl U MHIUBUTYAJIbHOTO
POEKTA.
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HNuTepHeT-pecypesbl:
ewww. pvg. mk. ru (omummuana «Ilokopu BopoOseBbI rOphD»).
e www. hemi. wallst. ru (O6pa3oBaTenbHBIN CAUT TSI IIKOTLHUKOB « XUMUS ).
e www.alhimikov.net (OOpa3oBaTenbHbIi CAUT JJ1s1 KOJIBHUKOB).
e WWw. chem. msu. su (3sekTpoHHas OMOINOTEKA MO0 XUMHUN ).
ewww.enauki.ru (MHTEepHeT-U3JaHue sl yuuteneil « EcTecTBeHHbIE HAYKI» ).
e www. lseptember. ru (MeTonudeckas razera «llepBoe ceHTIOPs).
ewww. hvsh. ru (okypHan «XuMuUsl B IIIKOJIE).
e www.hij.ru (KypHan « XUMUS U KU3HBY).
e WWW.chemistry-chemists.com (3;1eKTpOHHBIN )KypHAT « XUMUKHA U XUMUS).
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9. KOHTPOJIb U OLIEHKA PE3VJbTATOB OCBOEHUS
TV CIIUTLIMHBI

OmeHka  KadyecTBa  OCBOGHHUS  CTy/JCHTaMH  y4eOHOH  TUCIUIUIMHBI
OCYIIECTBIISICTCS B TIPOIIECCE TEKYILEro KOHTPOJIS YyCIEBAEMOCTH U MPOMEKYTOUHON
aTTeCTalluy CTYACHTOB.

Texymmii KOHTPOJb YCHEBAEMOCTH CTYIEHTOB IPOBOAMUTCS MO BCEM BHIIaM
ayAUTOPHOW M BHEAyIUTOPHOW CAMOCTOATENBbHON pabOThl CTYIEHTOB Ha OCHOBE
pa3paboTaHHBIX IpenoaBaTesieM OIIEHOYHBIX MAaTEpUANIOB, a TAKKE B COOTBETCTBUU
C TpapuKOM BHYTPEHHETO KOHTpoOJis. TeKymMii KOHTPOJIb YCIEBaeMOCTH
OCYILECTBIISIETCS] IMPETNoIaBaTesieM 3a C4YeT y4eOHOro BpPEMEHH, OTBEICHHOIO Ha
OCBOEHHE Y4YEOHON NMCHUMUIUIMHBI KaK TPAJAUIMOHHBIMU, TaK U HHHOBALIMOHHBIMHU

METO/IAMH, BKJIIOYasi KOMITBIOTEPHBIE TEXHOJIOTUH.
[IpomexxyTouHas arrecTanus OLEHUBAET PE3YJIbTAThl YYEOHOU NEATEIbHOCTH

cTyaeHTa 3a cemectp. Dopmoil KoHTpous sBisieTcs AU HepeHIMPOBAHHBIN 3aUeT.
@opMbl M METOJbl KOHTPOJSI M OLEHKH pe3yJbTaTOB OOY4YEHHS JOJHKHBI

MO3BOJISITh IPOBEPATH Y CTYJEHTOB KaYE€CTBO OCBOCHHUS COAEPKaHUS 00yUEHUS.

IIpeameTHbIe pe3yJIbTATHI OCBOCHUSA
TUCIHUNJIMHBI

@®opMbI M METOIbI KOHTPOJIAA U
OLIEHKH Pe3yJbTAaTOB 00y4eHUsl

c(OPMUPOBAHHOCTh MPEACTABICHUIN
O MECT€ XHMHHM B COBPEMEHHOW Hay4YHOM
KapTUHE MHpPA; MOHUMAHUE POJU XHMHH B
(dbopmHpoBaHUU Kpyrosopa 151
(YHKIHMOHAJIBHOM TIPaMOTHOCTH  4YeJIOBEKa
JUTSL peLIEeHUs] TPaKTUYECKHX 3a/1ay;

— BJIaJICHUE OCHOBOMOJAraroUMMU
XUMUYECKUMHU  TIOHSATUSIMU,  TEOPHUSIMH,
3aKOHAMHM U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE
II0JIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U
CHUMBOJIMKOM;

— BJIAJICHHE OCHOBHBIMM METOJaMH
HAay4YHOI'O T[IO3HAHWUS, HCIOJIb3YEMBbIMH B
XUMUHU: HaOJII0ICHUEM, OIMCAHMEM,
U3MEPEHUEM,  DKCIEPUMEHTOM;  yYMEHHUE
o0pabaTbiBaTh,  OOBSCHATH  PE3YJIbTAThI
MPOBEICHHBIX OMNBITOB M JI€JaTh BBIBOJbI;
TOTOBHOCTh U  CHOCOOHOCTh HIPHUMEHSTH
METO/IbI MO3HAHUS npu pelIeHUH
MPaKTUYECKUX 3a]1ay;

—  c(OpMHUPOBAHHOCTH  yYMEHUS
JaBaTb  KOJIMYECTBEHHBIE  OLICHKU U
IPOU3BOAMTH PACYETBl IO XHUMHYECKUM
dbopmynam U ypaBHEHHSIM;

— BIIQJICHHE TMPaBWIAMU TEXHUKH

HabnooeHue;

MOHUMOPUHE,

OYyeHKa memamuyeckux peghepamos,
00K1A008;

OYEHKA CO0epIHCanUsi NOPpM@pOoauo
cmyoenma;

MOHUMOPUHE U PEliMUHE 8bINOTHEHUS
PA3UYHBIX 8UO08 YUEOHOL
OesimelbHOCU,

oyenka s¢hexmusnocmu u Kavecmada
8bINOJIHEHUSL YYEeOHBIX 3a0aU;
Hab00eHUe 34 HABbIKAMU Pabombvl 8
2N100ANILHBIX, KOPNOPAMUBHBIX U
JIOKANIbHBIX UHPOPMAYUOHHBIX CEMSX,
OYEHKA BbINOJIHEHUS

3auuma meopyecKux u NPOeKmHbIX
pabom,

OYeHKa pabomwvi Cmyo0eHma Ha
OONOJIHUMENbHBIX 3AHAMUSAX,

OYeHKa pabomuvl cmyoeHma Ha
CeMUHAaPax, y4eOHO-NPaKmuyecKux
KOHepenyusx, onuMnuacax,
mecmuposaHue,
ougppepenyuposarmolii 3auem.
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IIpeaMeTHbIe pe3yabTaThbl 0CBOCHHUS

AUCHUITIIMHBI

DopMbI 1 MeTOAbI KOHTPOJISI U
OLIEHKH Pe3yJbTATOB 00y4YeHusl

0e30MacHOCTH npu
XUMUYECKUX BEIICCTB,;

— copMUpPOBaHHOCTh COOCTBEHHOM
MO3ULMUA TO0 OTHOIICHUI0 K XUMHUYECKOH
MOJIy4aeMoOUu U3

uHpopMmaruu,
HUCTOYHUKOB.

HUCIIOJIB30BaHUHN

Pa3HbIX

OI.[GHKa HHAUBUAYAJIBHBIX 06p330BaT€HI>HI>IX IIOCTH)KGHPIIZ I10 pE3yJibTaTaM
TCKYIICI'O KOHTPOJIA IIPOU3BOIUTCSA B COOTBETCTBUU C yHHBepcaanoﬁ IIKAJIOM.

KoaunyecTBeHHas OLICHKA HHAUBUAYAJBHBIX

Ipouent .
00pa30oBaTeIbHbIX JOCTHKEHH I
pe3yJIbTATHBHOCTH >
0an BepOAJIbHBIH JAuxoromuyeckasi
(mpaBWIBHBIX OTBETOB)
(oTmMeTKA) aHaJIOT mKajaa
86+ 100 5 OTJINYHO «3a4YTCHO»
71-85 4 XOpOIIIO
51-70 3 yJIOBJIETBOPUTEIIHHO
HE «HE 3aYTCHO»
50 u meHee 2
YIOBJIETBOPUTEIHHO
He mpuctynun 9 HE «HE 3aYTCHO»
BBITIOJIHEHUIO YIOBJIETBOPUTEIIHHO




