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1. TTOACHUTEJIBHAA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTeabHONM  Y4eOHOW — AUCHUIUIMHBI  XUMHS
npelHa3HayeHa [JIsi M3YyYeHHs] XMMUM B MPOQPECCHOHANBHBIX 00pa30BaTelIbHbBIX
OpraHu3alysIX, pPeaM3yIOIMUX O00pa30BaTeNIbHYI0 MPOTPaMMy CPEIHEro OOIIEro
oOpa3oBaHMsI B TIPE/IE/Iax OCBOCHHUSI OCHOBHOM MpodecCHOoHaIbHONU 00pa30BaTENbHOMN
nporpammbel CITIO (OIIOII CIIO) na 06a3e ocHOBHOTO OOIIEro OOpa3oBaHUs TpPU
MOJITOTOBKE KBATH(YHUIIMPOBAHHBIX PaOOUMX, CIY>KAIIUX, CIEHUAINCTOB CPEIHEro
3BEHA.

Pabouas nporpamma y4eOHOM TUCIUIUIMHBI XUMHUH pa3paboTaHa B
COOTBETCTBHHU CO CIEAYIOIIMMHA HOPMATUBHBIMH IOKYMEHTAMU:

— DenepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM (Jajee
®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;

— ®epnepaibHBIM OCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPETHETO
npodeccruonansHoro obpaszoBanus 1Mo npodeccun 23.01.09 MammHUCT JTOKOMOTHBA
yTB. mpukazoM MunoOpHayku Poccum ot 2 aprycra 2013 r. Ne 703 (pex. ot
09.04.2015 Ne 389)

— nucbMoM  Munobpuaykun Poccum ot 17.03.20151. Ne 06-259 «O
NopabOTaHHBIX PEKOMEHJALMAX IO OpPraHMU3allMM IOJYYEHHUs CPEIHEro OOIIero
oOpa3oBaHMsI B TpEeJeNax OCBOCHHUA OOpa3oBaTENbHBIX IPOrpaMM CpPEIHEro
npodecCHOHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00I1Iero 00pa3oBaHUsY;

— y4eOHbIM 1aHoM st ipodeccuu 23.01.09 MammHuCT JIOKOMOTHUBA,;

— pa3bscHeHUsIMU [lemapTameHTa rocyaapCTBEHHOW MOJUTUKH B 0Opa30BaHUU
Muno6puayku Poccun ot 27.10.2009 r. no ¢hbopMupoBaHHIO TPUMEPHBIX MPOTpaMM
y4eOHBIX  JMCUMIUIMH  HayalbHOTO  NPO(ECCHOHATBHOTO M CPEAHEro
npodeccuoHanbHOro 00pa3oBaHMsl Ha OCHOBe @enepaibHBIX TIOCYIApPCTBEHHBIX
0o0pa30BaTeNbHBIX CTAHJAPTOB HAYaJbHOTO MPO(ECCHOHAIBHOTO U CPEIHEro
po¢heCCHOHAIBHOTO 00pa30BaHus;

— MPUMEPHOM TmporpamMmoi 0011e00pa30BaTeIbHON TMOATOTOBKH  y4eOHOM
JUCHUIUIMHBL XUMUSL I TPO(ECCHOHANBHBIX 00pa30BaTENbHBIX OpraHu3aluii,
pexoMeH0BaHHOW DenepalibHbIM TOCYIAPCTBEHHBIM ABTOHOMHBIM YUYPEXKICHUEM
«DenepanbHbli MHCTUTYT pa3BuTHs oOpazoBanus» (OI'AY «DOUPO») B xauecTBe
OPUMEPHOM  TPOrpaMMmbl  JJIA  peald3alid  OCHOBHOM  mpodeccHoHanbHOU
oOpazoBatenpHoi mporpammbl CIIO Ha 6aze OCHOBHOro oO0mIero oOpa3oBaHUs C
MoJIy4eHHeM cpeaHero oomiero obpazoBanus (mpotokon Ne 3 ot 21 wurons 2015 r..
perucTpauoHHbd HoMep perieH3uu 377 ot 23 urogsa 2015 r. ®T'AY «DOUPO»).

Coneprkanue pabodeit mporpaMMbl XUMHUH HAMIPABIEHO HA TOCTIKCHHE
CHEAYIOIINX LeJIen:

1. (dopMupoBaHre y 00y4aromuxcsi yMEHUs OLICHUBATh 3HAYUMOCTD
XUMHUYECKOTO 3HAHMS 111 KAKJOT0 YEIIOBEKA,
2. dopMHpoBaHrEe y 00YUaIOIIUXCS LEIOCTHOTO MPEACTABICHUS O MUPE U

pOJIM XUMHUH B CO3/IaHUHU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA;


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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yMEHUS1 O0BACHITH OOBEKTHI M MPOIECCHI OKPYKAIOIIEH 1eHCTBUTEIbHOCTH:
IIPUPOTHON, COUMAIIBHOU, KYJIBTYPHON, TEXHUYECKON CPEABL, — UCIIONB3YS IS
ATOTO XMMUYECKUE 3HAHUS;

3. pa3BuTHE y 00yJarOImUXCsl YMEHUH pa3nu4arh (HakThl U OLEHKH,
CpaBHUBAThH OIIEHOYHBIC BBIBObI, BUJIETh UX CBSI3b C KPUTEPUIMH OLICHOK U CBSI3b
KPUTEPHUEB C OMPEICICHHON CUCTEMOH IIEHHOCTEH, PopMyInpoBaTh 1 00OCHOBBIBATH
COOCTBEHHYIO MO3UIIHUIO;

4, npruoOpeTeHNe 00YJArOIIMMHUCS OTBITAa PA3HOOOPA3HOH JAESITEIILHOCTH,
MO3HAHUS U CAMOIIO3HAHUS; KIIFOYEBBIX HABBIKOB, UMEIOIIUX YHUBEPCATILHOE
3HAYEHHUE ISl PA3JIMYHBIX BUJIOB ACSATEIBHOCTU (HABBIKOB PEIlICHUs MPoOIieM,
NPUHATHUS PEIICHU, TOUCKa, aHaI13a U 00paboTKH UHPOpPMALIUH,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHUM, COTPYIHUYECTBA, O€30MMaCHOTO
oOpalleHus ¢ BElIeCTBaMU B TOBCEAHEBHOM JKU3HU).

B nporpammy BKJIIOUEHO coJiep KaHKe, HAPaBIEHHOE Ha (POPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUI, HEOOXOIUMBIX AJis kKauecTBeHHOTO ocBoeHust OITOII CITO
Ha 0a3e OCHOBHOTO 00111eT0 00pa30BaHUs C MOJIYUYCHHEM CPEAHETO 00IIEeTo
0o0pa3oBaHus; MPOrpaMMBbl TOJATOTOBKHY KBAIM(UIIUPOBAHHBIX PAOOUUX, CITYXKaIUX,
IIPOTPaMMEI IIOATOTOBKY crienuamcToB cpearero 3sena (IITTKPC, TIIICC3).

B cootBerctBum ¢ TtpeboBanusimu GI'OC COO oOyyaromuecs, MOTyYaroliue
cpenHee oOmiee 0oOpa3oBaHUE, HA BTOPOM KypCe€ BBINOJNHSIOT WHIWBUYaIbHBINA
IPOEKT B paMKax yd4eOHOrO BpPEMEHH, OTBEJECHHOTO Yy4eOHBIM IUIAHOM Ha
BHEAYJAUTOPHYI0  CaMOCTOSITENIbHYIO  paboTy.  MHauBUayanbHBIM  MPOEKT
IpeacTaBiser co0oit ocoOyio (GopMmy OpraHuzanuu JESATEIbHOCTH OO0YyYarONINXCS
(yuebHOE nccne0BaHe WK yU4eOHBIN MPOEKT).

[IpoekTHas AeATENBHOCTD HAIlpaBJeHa Ha Pa3BUTHE Y 00YUAIOMIErOCs:

— HABBIKOB KOMMYHUKATHBHOM, Y4EOHO-MCCIEAOBATEIbCKOW JIESITEIbHOCTH,
KPUTHUYECKOTO MBIIIJICHUS,

— CHOoCOOHOCTeM K  WHHOBAI[MOHHOM,  aHAJIMTUYECKOM,  TBOPUYECKOM,
MHTEJUIEKTYaJIbHOMN e TeIbHOCTH;

— HaBBIKOB ITPOEKTHOM JIEATEIIBHOCTH, a TAKIKE CAMOCTOSITEIbHOIO MPUMEHEHUS
MPUOOPETEHHBIX 3HAHUW M CIIOCOOOB JEHCTBUN TP PEIICHUHM Pa3IUYHBIX 3ajad,
UCIIOJIb3Ys 3HAHUSI OJTHOTO WJIM HECKOJBKUX y4E€OHBIX MPEIMETOB WM MPEIMETHBIX
o0Onacreii;

— CHOCOOHOCTH  TOCTAaHOBKM LM U (POPMYJUPOBAHUSI  TUIOTE3BI
UCCJIEIOBAHMS, TUJIAHUPOBAHMS PadOThI, OTOOpAa M MHTEPHpPETAlUd HEOOXOAMMOU
uHpopMaIKu, CTPYKTYpPUPOBAHUS apTyMEHTALMU PE3YyIbTAaTOB MCCIIEAOBaHUS Ha
OCHOBE COOpPAHHBIX JIAHHBIX, IPE3EHTALIUH PE3YIbTATOB.

NunuBuyanbHBIA TIPOEKT JOJKEH OBITh MPEACTABICH B BUJIE 3aBEPIICHHOTO
y4eOHOTO UCCJIeNOBaHMUS WU Ppa3pabOTaHHOTO TMPOEKTa: WH()OPMAIMOHHOTO,
TBOPYECKOTO, COLMAIBHOTO, MPHUKIAIHOIO, WHHOBAIMOHHOIO, KOHCTPYKTOPCKOTO,
WHKEHEPHOTO.

PaGouast mporpamma 1o yueOHOM TUCIUTITHHE XuMusi 00ECIIEYMBACT BHITIOJHEHUE
CTyJI€HTaMU WHAWBUAYAJTHLHOTO TMPOEKTa B COOTBETCTBUU C BBHIOPAHHOW B paMKax
JAaHHOW y4uyeOHOM JUCIHUIUIMHBI TEeMAaTHUKOW B J0OOW u30paHHOW oO0JacTu



6

NESATENIbHOCTH  (IIO3HABATENbHOM, MPAKTUYECKOHM,  y4eOHO-HCCIEI0BaTENbCKOM,
COLIMAIBHOM,  XYJI0)KECTBEHHO-TBOPYECKOH,  WHOI),  KOTOpBIM  BBIIOJHAETCA
00yJaroImyuMcsl CaMOCTOSTEIbHO BO BHE YyueOHOE BpeMs [0 PYKOBOJCTBOM
IPENOIaBATENs IO BEIOPAHHOM U3 MPOrpaMMBbl WM MPEIOKEHHON CTYJEHTOM TEME.



2.  OBIIAS XAPAKTEPUCTUKA YYEBHOH
JAUCHUITVIMHBI XUMUSA

XuMHs — 3TO HayKa O BEIECTBaX, WX COCTaBE M CTPOCHHUHU, CBOMCTBAX U
IOPEBpPALICHUSIX, 3HAYEHUMM XUMHUYECKHX BELIECTB, MAaTE€pPUAJIOB M IPOLIECCOB B
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA.

Conmepxxanue  oOmieo0pa3oBaTeNbHOW  y4eOHOM — JUCHUIUIMHBL — XUMMS
HAIpPaBJIEHO HA YCBOCHHE OOYYAIOIIMMHUCA OCHOBHBIX NOHATHMN, 3aKOHOB U TEOPUM
XMMHH; OBJIQJICHUE YMEHHUSMHU HaONI0aTh XUMHUYECKHE SBJICHMS, HPOBOJIUTH
XUMHUYECKUN SKCIIEPUMEHT, IPOU3BOJUTH PacUeThl HA OCHOBE XMMHUUYECKUX (POpMYJT
BELIECTB U YPAaBHEHUN XUMHUECKUX PEAKIIUM.

B mporecce u3yueHus XuMuM y 00y4aronIuxcs pa3BUBAIOTCS MMO3HABATEIbHbBIC
UHTEPEChl U HHTEIUICKTYalbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHHOM
npuoOpeTEHNHN 3HAHUHW MO0 XMMUU B COOTBETCTBHH C BO3HUKAIOIIUMU KHU3HEHHBIMU
npobiieMaMy, BOCHHTHIBACTCS O€peXHOe OTHOIICHHWS K MPHUpOJe, MOHMMAaHHE
3I0pOBOTr0 00pa3a KU3HH, HEOOXOJIUMOCTH MPEAYNPEKACHHS SBIECHUN, HAHOCAIINX
Bpell 3I0pPOBBI0 M OKpyxXaromen cpene. OHM OCBAaMBAIOT NPUEMBI T'PAMOTHOTIO,
0€3011acCHOr0 MCIOJIb30BAHNSA XUMUYECKUX BELIECTB U MaTEpUajIoB, IPUMEHSAEMbIX B
OBITY, CEJIbCKOM XO35IIICTBE U HA IPOU3BOJCTBE.

VY4eOHast AUCUMITIIMHA OTHOCUTCA K ITPEAMETHOM o6siactu EcTecTBEHHbIE HAyKu.

N3ydenue npenMetHoi obnactu EcrecTBeHHBIE HAYKH 00ECTIEUnBAET:

— c(OpMUPOBAHHOCTb MPEICTABICHUI O MECTE XUMHUH B COBPEMEHHOMN
HAy4YHOW KapTUHE MHpPA; TOHUMaHUE POJIM XUMHUH B (POPMHUPOBAHUH KPYTro30pa U
(GYHKIIMOHATBFHON TPaMOTHOCTH Y€JIOBEKa JIJIsl PEIIeHHsI MPAaKTUISCKUX 3a/1a4;

— BJIa/ICHE OCHOBOTIOJIATAIONUMHI XUMUYECKUMH TTOHSATUSIMU, TEOPUIMH,
3aKOHaMH U 3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMHUECKON
TEPMHUHOJIOTHUEN U CUMBOJIUKOM;

— BJIa/ICHNE OCHOBHBIMHM METO/IaMU HAyYHOT'O MO3HAHUs, UCTIOIb3yEMbIMU
B XMMHHU: HAOJIIO/IEHUE, ONTMCAaHUE, U3MEPEHHUE, SKCIIEPUMEHT; YMEHHE
00pabaThIBaTh, OOBSACHATH PE3yIbTATHl MPOBEAEHHBIX OMBITOB M JIEJIaTh BBIBOIBI,
TOTOBHOCTH M CIIOCOOHOCTH MTPUMEHSITh METO/IbI TIO3HAHUS TIPH PEIICHUN
MPAKTHYECKHX 3a7a4;

— c(OpMUPOBAHHOCTH YMEHHS 1aBaTh KOJMUECTBEHHBIC OIICHKHU U
IPOBOAUTH PACUETHI [0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSIM;

— BJIa/ICHUE NIPaBUJIaMU TEXHUKU O€30MaCHOCTH P UCIIOIb30BAHUU
XUMHUYECKUX BEIIECTB;

~Cc(OpPMUPOBAHHOCTH COOCTBEHHOM MO3UIIUY MO OTHOLICHUIO K XUMHUECKON
uHGOpMAITNH, TTOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.

B nmpomecce wu3ydeHHWs XUMUU TEOPETUUYECKHE CBEICHHS JOTOJHSIOTCS
JEMOHCTpAIMSIMHA, JTA0OPAaTOPHBIMH ~ OTBITAMH W MPAKTUYCCKUMH  3aHSATHIMH.
3HAYUTENBHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepuMeHTy. OH OTKphIBaeT
BO3MOXXHOCTh (DOPMHPOBATh y OOYYAIOIIUXCS CIHEIHATbHbIE MPEAMETHBIE YMEHHUS:
paboTaTh C BEIIECTBAMH, BBINOJHATH MPOCTHIE XUMHUYECKHE OMBITHI, YYHUThH
0e30mMacHOMY M JKOJIOTMYECKHM TpPaMOTHOMY OOpalleHUuI0 C  BELIECTBAMH,
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MaTepuajiaMH | MpolieccamMu B ObITY U Ha MPOU3BOJICTBE.

Conepxkanve y4yeOHOW AMCIUIUITMHBI XUMHS 00ECIIEYUBAET MPEEMCTBEHHOCTD
[0 OTHONIICHUIO K COJEPKAHWUI0O OCHOBHOTO 0O0IIero oOpa30BaHUs, MAOIIETO
OOYYarOIIIMMCS CIIETYIONTNE 3HAHMS M YMCHHUS:

Yuamuecs 102KHBI 3HATH/IIOHUMATD -

* BA)KHEHIIINE XMMHUYCCKUE TTOHSITHS: BEIECTBO, XUMHUUECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE AaTOMHASI U MOJICKYJISIPHAS. MACChl, HOH, AJUIOTPOIIHS,
M30TOIIbI, XUMUYECKAS CBA3b, AJIEKTPOOTPULIATEILHOCTh, BAJICHTHOCTbD, CTETICHB
OKHCJICHHUsI, MOJIb, MOJISIpPHAsI Macca, MOJISIPHBIA 00bEeM, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHUSI, PACTBOPHI, JJICKTPOJIUT U HEAJIEKTPOJIUT,
AIEKTPOJUTHYECKAS TUCCOIMALINS, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3P (HEKT peakinu, CKOPOCTh XMMUYECKON PeaKITuH,
KaTaJin3, XUMUYECKOE paBHOBECHE, YTIICPOAHBIN CKeeT, yHKIIMOHAIbHAS IPYIINa,
HM30MepHsi, TOMOJIOT S,

* OCHOBHBI€ 3aKOHBI XUMHUH: COXPAHEHUSI MACChI BEILIECTB, MOCTOSTHCTBA
COCTaBa, NEPUOJUYECKUN 3aKOH;

* OCHOBHbBIC TCOPUU XUMUM: XUMUYECKON CBSI3U, SJEKTPOIUTUUECKOM
JIMCCOILUAIINY, CTPOCHUSI OPTaHUYECKUX COCTUHECHU;

* BaXKHEHUIIIME BEIIECTBA U MaTepUAJIbl: OCHOBHBIE METAJLIIBI U CIUIABBI; CEpHAs,
COJISIHAs, Q30THASI M YKCYCHAsl KUCJIOTHI; IIEJI0YH, aMMHUAK, MUHEpaIbHbIE YI00OpEeHUS,
MeTaH, 3TUJICH, alleTHJICH, OCH30JI, 3TaHOJ, )KUPbI, MbLIa, TJIF0K03a, caxapo3sa,
KpaxMall, KJIeTuaTka, OCJIKH, HICKYCCTBEHHBIE U CHHTETUUECKHE BOJIOKHA, KayUyKH,
TJIAaCTMACCHI;

Yyamuecsi 10/KHbI YMETh:

* Ha3bIBATh U3YUYCHHBIC BEILIECTBA M0 «TPUBHUAIIBHONY WIJIM MEKIYHAPOIHOU

HOMEHKJIaTypE;

* ONPEACNATh: BAJICHTHOCTh U CTENIEHb OKHUCIICHUS XUMUYECKUX AJIEMEHTOB, THIIT
XUMHUYECKOU CBSA3U B COSMHEHUSIX, 3apsi] MOHA, XapaKTep CPElIbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUMN, OKUCIUTENIb U BOCCTAHOBUTEIIb,
MIPUHA/JICKHOCTH BEIIECTB K PA3JIMUHBIM KJIacCaM OPTraHUYECKUX COCTMHEHUMH;

* XapaKTEPHU30BaTh: JIEMEHThI MAJIbIX MEPHUOOB MO UX MOJOKECHUIO B
nepuoandeckoi cucreme JI.M. Menpeneesa; o0iue XuMUYeCKUE CBOMCTRA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKUX
COCJIMHEHUI; CTPOCHUE U XUMUYECKHE CBONCTBA U3yYEHHBIX OPTaHUYECKUX
COCIUHCHUM;

* O0BSACHSATH: 3aBUCUMOCThH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,
MPUPOIY XUMUYECKOU CBS3U (MOHHOM, KOBaJIEHTHOW, METAITMYECKOM ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PeaKIuM U TOJI0KEHUSI XUMUYECKOTO0 PaBHOBECHUS OT
pa3nTuYHBIX (AKTOPOB;

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

* TMPOBOJUTH CAMOCTOATENIBHBIM TMOUCK XUMHUYECKOM HHpOpMaIuu C
WCIIOJB30BAaHUEM  PA3JIMYHBIX  HCTOYHHUKOB  (HAYYHO-TIOMYJSPHBIX  W3JIaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA); UCMOIB30BaTh KOMITHIOTEPHBIE
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TEXHOJOTHH [JJI1 OOpabOTKM U Tepenayd XUMHUYECKOW WHQOpMaluum # ee
MIPE/ICTABIICHUS B Pa3IMYHBIX (popmax;

WCIIOJIb30BaTh  TNPUOOPETCHHBIE 3HAHWA W YMEHHS B  MPAKTHYCCKOU
NEATETLHOCTH U TIOBCETHEBHOM KU3HU JIJISL:

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

* ONpEACICHUS BO3MOXHOCTH TMPOTCKAHWS XUMHUYECKHX IMPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSAX M OIIEHKH MX MOCJIEICTBHM;

* OKOJIOTHYECKH IPaMOTHOTO TIOBEICHUS B OKPYXKAIOIICH cpejie;

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

* Oe3omacHOro oOpalieHuss C TOPIOYMMH W TOKCUYHBIMH BEIICCTBAMH,
Ja00paTOPHBIM 000PYI0BAaHUEM;

* TPUTOTOBJICHHS PACTBOPOB 3aJ]aHHON KOHIIEHTpalMuu B OBITY W Ha
MIPOU3BOJICTBE;

* KPWTHYECKOW OIIEHKH JOCTOBEPHOCTH XHMHYECKOW HWH(pOpMaIuy,
MOCTYTIAOIICH U3 Pa3HBIX UCTOYHUKOB.



10

3. MECTO YYEBHOMH JJUCUMIIJIUHBI B YYEEHOM

IIJTAHE

YyeOnast TUCIUILTNHA XUMHSI OTHOCUTCS K 00111e00pa30BaTeIbHOMY ITUKITY.
B cooTBeTCTBUY ¢ y4eOHBIM IJTAHOM OYHOHN (HOPMBI OOYICHUS IS U3YUCHUS

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:

— TEOPETUYCCKUE 3aHITH 80
— MpakTHdeckue/ 1abopaTopHbIe 3aHITHS 34
CamocrosiTesibHasi pad0oTa CTyJI€HTA o7

B TOM 4YHMCIJIC:

- BBIIIOJIHCHHUC MHANBUIYAJIBHOI'O IIPOCKTA *

- TIOJATOTOBKA K MPAKTUUYECKUM 3aHSTHSM, IMOJIOTOBKA JIOKJIAJ/IOB,
pedeparoB, npe3eHTalnii, TBOPUYECKUX padboT

[IpomexxyTounast artrectanss B 4 cemectpe —auQdepeHuupOBaHHbINA
3a4eT

*Camocmoamenvnas padboma cmyoeHmog no blNOJIHEHUI0 UHOUGUOYAIbHBIX HPOEKN08.
U3zyuenue oononnumenvroti iumepamypul. Onpedenenue yeau, 00vekma, npeomema u 3a0ay

uccneoosanus. Cocmasgnenue niana Uccaeo008anus U NAaHd 6blNOJIHEHUS npoekma.

Onpedenenue Memoouxu u Memooos ucciedo8anus. Mzyuenue meopuu u ucmopuu 60npoca,
ananuz 6a308vlx NOHAMUL (NOHAMUSA, HA KOMOPbLIX cmpoumcs ucciedosanue). Cocmagnenue
ChucKa 1umepamypuvl no npodieme ucciedosanus. Mzyuenue onvima peuwieHus OQHHOL

npobnemol Ha npakmuxe. Coop KoHcmamupyrouje2o mamepuana. Popmyauposxka cunomesul.

Paspabomka u nposedenue onvimno-sxcnepumenmanvrou pabomoi. Oboobwenue u

Gopmynuposxa meopemuuecko2o 000CHOBAHUSL NPOBEOEHHO20 UCCIEO08AHUS U NOJLYYEHHBIX
pe3yibmamos. Ananuz npakmuueckoz2o onvima no npooaeme ucciedosanus. Ogpopmnenue u

aumepamypHas peoaxyus npoexkma. Iloocomoeka k 3awjume npoekma.
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4.  PE3YJbTATHI OCBOEHUS YYEFHOMN JUCHUILJIMHBI

OcBoeHue conepkaHusd y4eOHOM JUCHMIUIMHBL XHUMHS — 0OecleuuBaeT
JOCTUKEHHUE CTYIEHTAaMU CIIEAYIOLIUX PE3yJIbTaTOB:

* IMYHOCTHBIX:

— YYBCTBO TOPJIOCTU U YBXCHMSI K MUCTOPUU U JOCTHUKCHHUSIM OTEUECTBEHHOMN
XUMHYECKONM HayKd; XHMHUYECKH TPAMOTHOE TOBEAEHHE B NPOodecCHOHATHLHON
NESATENIbBHOCTH W B OBITY Npu OOpalleHUHd C XUMHYECKUMHU BEIIECTBAMH,
MaTepHuaaMi U IPOLeccaMu;

— TOTOBHOCTH K TMPOJIOJDKEHUIO 00pa30BaHUS U TMOBBIMICHUS KBaJU(pUKAIIUU B
n30paHHON NpOoEeCCHOHATBHONU JESITEIbHOCTH U OOBEKTUBHOE OCO3HAaHUE PpOJIU
XUMHYECKUX KOMIETCHIIUN B 3TOM;

— YMEHME HCIOJIb30BaTh JOCTH)KEHHS COBPEMEHHOM XHMUYECKOM HayKu H
XUMHUYECKUX TEXHOJIOTMH JJIs1 MOBBILIEHUS COOCTBEHHOTO HHTEIIEKTYaIbHOTO
pa3BUTHA B BBIOpAaHHON MTPO(ECCHOHAIBHON e TENbHOCTH;

* MeTanpeAMeTHbIX:

— HCIIOJIb30BAHME pA3JIMYHBIX BHUJOB I103HABATEIBHOW JEATEIBHOCTH MU
OCHOBHBIX HHTEJJICKTYaJbHBIX ONepanuil (MOCTaHOBKM 3aJaud, (pOpMyIUpOBAHUSA
TUMOTE3, aHAJIM3a U CUHTE3a, CPAaBHEHUS, 00OOIICHNS, CUCTEMATU3AIllH, BbISBICHUS
NPUYUHHO-CJIEICTBEHHBIX CBsI3€H, MOMCKAa aHaIoroB, ()OPMYIHUPOBAHUS BBIBOJOB)
JUIS peIlleHus] TIOCTaBJICHHOW 3a7aud, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmroJIeHNs, HAYYHOTO SKCHEPUMEHTA) [JIsi M3YyYEHHsS pPa3IUYHbIX CTOPOH
XUMHYECKHX OOBEKTOB W TIPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIUMOCTH
CTaJIKUBAThCA B Mpo(ecCHuOHANBHOU cepe;

— WCIONB30BAHUE PA3TUYHBIX HWCTOYHUKOB [JIsI TONYYCHHUS XUMHUECKON
uHpOpMallMK, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTb MJIsi JOCTHIKEHMSI XOPOIIUX
pe3yJbTaTOB B MPOQecCHOHATBHON cdepe;

* IpeIMeTHBIX:

— c(hOpMUPOBAHHOCTh MPEACTABICHUNA O MECTe€ XUMHUM B COBPEMEHHOMN
HAyYHOW KapTUHE MUpA; MOHUMAHHUE POJIM XUMHH B (OPMUPOBAHUU KpPYyro3opa u
(GYHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs TPaKTUUYECKUX 3a/1ay;

— BJIaJICHUE OCHOBOMOJATAIOIMIMMHA XUMUYECKUMH TOHSITUAMH, TEOPUSIMH,
3aKOHaMH U 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IMOJIb30BAHME  XWMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO IO3HAHUS, WCIOJBb3YEMBIMH B
XUMHUH: HaONIO/IEHWEM, ONHCAaHWEeM, W3MEpPEHHEeM, OJKCIEPUMEHTOM; YMEHHE
00pabaTeiBaTh, OOBSCHATH PE3YNbTAThl MPOBEIECHHBIX OIBITOB W JI€JaTh BHIBOJBI,
TOTOBHOCTh W CIHOCOOHOCTh TIPUMEHSATH METOJbl TO3HAHWSA TIPH PEHICHUU
NPAKTUYECKUX 3a7ay;

— cOpMHUpPOBAHHOCTh YMEHHUS JaBaThb KOJWYECTBEHHbIE OICHKH U
IPOU3BOJUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM U yPaBHEHUSIM;

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

— c(OpPMHUPOBAHHOCTh COOCTBEHHOM IMO3UILIMU O OTHOIICHHIO K XMMHUYECKOH
uHpOpMAIINH, TTOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.
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5. COIAEPXAHHE YUYEBHOH JACIHUIIJINHBI
BBenenue

Hayuynbpie wmeTOAbl TO3HAHUS BEIIECTB M XUMHUYECKHX SIBICHUH. Poib
DKCIEPUMEHTa M TEOPUU B XUMHUU. MOJETMPOBAHHE XHMHUYECKHX IIPOLIECCOB.
3nauenue xumuu 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
anemeHT. Amnorponusi. llpoctele W cnoxkHble BemiecTBa. KauecTBEHHBIM W
KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMHUUECKHE 3HAKU U (GopMyIibl. OTHOCUTENbHBIC
aTOMHAas U MOJIEKYJIsIpHast Macchl. KonM4ecTBO BelleCTBa.

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

PacueTHple 3a7auM Ha HaxOXKJIECHUE OTHOCHUTEIBHOM MOJEKYJISIPHOW MacCChl,
OIIPEJEIICHNE MAaCCOBOM JOJIM XUMUYECKUX 3JIEMEHTOB B CII0’KHOM BELIECTBE.

JleMoHCTpauun

Mopnenu aToOMOB XUMHUYECKHUX AJIEMEHTOB.

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

Komnekuust mpoCThIX U CIOKHBIX BEIIECTB.

HexoTopple BemecTBa KOJTUYECTBOM 1 MOJIb.

Monenb MOJSIpHOTO 00beMa ra3oB.

Amnorponus ¢pocdopa, Kucaopoza, 010Ba.

IpopuiabHbie U NPOQEeCCHOHAIBLHO 3HAYMMBbIE 3JIEMEHTBHI COAEPKAHUSA.
AmnorponHble MogudUKaIUU yriepoaa (amMmas, rpadur), Kuciopoja (KHCIOPO[,
030H), oJioBa (cepoe W Oenoe o0J0BO). [loHATHE O XMMHUYECKOW TEXHOJOTHH,
OMOTEXHOJIOTMU U HAHOTEXHOJIOTHH.

1.2. Ilepuoguveckuii 3akoH u Ilepuoanyeckas cucreMa XMuMHYECKUX

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

Hepuoanuyeckuii 3axkon /I. U. MenpgeseeBa. Otkpoitue Jl. 1. MenneneeBpim
[lepuomuueckoro 3akoHa. Ilepumoanueckuit 3akon B dopmymupoBke J[. U.
Menneneena.

[lepuonnueckass Tabauma XMMHYECKHMX  3JEMEHTOB —  rpauyeckoe
OTOOpaXE€HHE MEePUOAUMYECKOro 3akoHa. CTpyKTypa NEpPHOIUYECKON TaOIMIIbL:
nepuoibl (Masibie ¥ 0oJIblIKE), TPYNIbI (TJIaBHAS U TOOOYHAs).

Crpoenne atoma u Ilepumoauveckmii 3akon /[I. U. MengeneeBa. ATom —
CIIO)KHas dYacTuua. SAnpo (MpOTOHBI M HEUTPOHBI) W BJIEKTPOHHAS 000J]0YKa.
N3oTomnbl. CTpoeHne 3JeKTPOHHBIX 000J0YEK aTOMOB 3JIEMEHTOB MAaJbIX MEPHOJIOB.
OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX O0O0JOUEK aTOMOB 3JIEMEHTOB OOJBIINX
nepruoAoB (IEepeXoIHBIX deMeHTOB). [loHsTHE 00 opOHTaANsIX. S-, p- U d-opOuTaM.
DeKTpOHHbIE KOH(PUTYPALIMY AaTOMOB XUMHUECKUX 3JIEMEHTOB.
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CoBpemenHas popmynupoBka [lepuoanueckoro 3akoHa. 3HaueHUe
[lepnoguueckoro 3akoHa u llepuonnueckon cucTeMbl XUMHYECKUX AiemMeHToB 1. U.
MenaeneeBa it pa3BUTHS HAYKU Y IOHUMAHHSI XUMHYECKOW KapTUHBI MUPA.

JleMoHCTpanun

Paznuunsie popmel [leproaudeckoi cucTeMbl XUMAYECKUX d1eMeHToB /1. .
Menneneena.

Junamudeckue Tabauibl 1uisl MoeIupoBanus [lepuoandeckoi CUCTEMBI.

DneKkTpu3aius Tel U UX B3aUMOJICUCTBUE.

JlaGopaTopHblii ONBIT

MonenupoBanue noctpoenus [leproauyeckoit TabIUIBI XUMUYECKUX
AJIEMEHTOB.

IMpoduiabHbie U TPOGEeCcCHOHATIBLHO 3HAYNMBbIE 3JIEMEHTbI COAeP/KAHUA.
PannoaktuBHOCTH. VCI0/IB30BaHKE PAaIMOAKTUBHBIX U30TONOB B TEXHUYECKUX
1eisX. PEHTreHOBCKOE U3IIyYEHHE U €r0 UCITOJIb30BAHUE B TEXHUKE U MEJIMIMHE.
MopenupoBaHue Kak METOJI ITPOTHO3UPOBAHUS CUTYallMM Ha IIPOU3BOJCTBE.

1.3. Crpoenue Bemecrsa

HNonnas xumuveckas cBsi3b. KaTuoHsl, ux o0pazoBaHue U3 aTOMOB B
pe3ynbTare Mpolecca OKUCIECHHs. AHHOHBI, KX 00pa30BaHUE U3 aTOMOB B pe3yJIbTaTe
rpolecca BocCTaHOBIICHUs. IOHHAs CBA3b KaK CBSI3b MEXKy KATHOHAMHU U aHUOHAMHU
3a CYET BJIEKTPOCTATUUECKOTo NpuTshKeHus. Kitaccudukanysi HOHOB: 1O COCTaBy,
3HAKY 3apsijia, HATUYHUIO THIPATHON 0007104k, VIOHHBIE KpUCTANIMYECKHE PEIIETKH.
CBOIICTBa BENMIECTB C MOHHBIM TUIIOM KPHUCTAJNIMYECKON PEIIETKH.

KoBanenTHasi xumuueckas cBsi3b. MexaHu3m o0pa3oBaHusl KOBAJIEHTHOMN
CBsI3U (OOMEHHBIN U TOHOPHO-AKIENITOPHBIN ). DIEKTPOOTPULIATETEHOCTD.
KoBaneHTHbIE NOJIIpHAS U HENOJIsIpHAs CBsI3U. KpaTHOCTh KOBAJIGHTHOM CBSI3H.
MonekynsipHble M1 aTOMHBIE KpUCTAJUIMYECKHE penieTKU. CBOICTBA BEMIECTB C
MOJIEKYJISIPHBIMA U aTOMHBIMH KPUCTAJUIMYECKUMHU PELIETKAMMU.

Mertannyeckas ¢Bsi3b. MeTamyeckass KpUCTAIINYECKAS PEIIETKA U
METAITINYECKAS XUMUYECKas CBsI3b. DU3NYECKUE CBOMCTBA METAIIIOB.

ArperaTHble COCTOSIHMSI BellleCTB U BOJOPOAHAS CBSI3b. TBEpIOE, )KUIKOE U
razoo0pa3Hoe cocTosiHus BellecTB. [lepexo/1 BemecTBa u3 0JJHOro arperaTHoro
COCTOSIHUSA B Ipyroe. BomoponHas cBs3b.

Yucroble BemecTtBa U cMecH. [louaTue o cMecu BeiecTB. ['oMOreHHbIe U
rereporernble cMecu. CocTaB cMecei: 00beMHasi U MaccoBasi JOJIU KOMITIOHEHTOB
CMECH, MAaccoBas 10JIs IPUMECEN.

JMucnepcHbie cuctembl. [lonstue o qucnepcHou cucreme. Jlucnepcras dasza u
nucniepcronnas cpena. Knmaccudukanus nucnepcHsix cucreM. [lonsitue o
KOJUTOUIHBIX CUCTEMAX.

JlemoHcTpanuu

Mogenb KpUCTAUTMYECKON PEIETKH XJIOPUAA HATPHUSL.

OO6pa3ipl MUHEPAJIOB C MIOHHON KPUCTALTMYECKOM PEIIeTKOM: KaJlblIUTa,
rajuTa.

Mopnenu KpucTauIMuecKuX PelIeTOK «CyXOoro Jbaa» (WM ioja), aamasa,
rpadura (Mau KBapua).
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[Tpubopsl HAa KUAKUX KPUCTAILIAX.

OOpa3npl pa3IuYHbIX JUCHEPCHBIX CUCTEM: 3MYJIbCUH, CYyCIIEH3UM, a3p030JI€eil,
resieu u 30J€e.

Koarymsanus.

Cunepesuc.

Oddext Tunngans.

JlabopaTopHbIe ONBITHI

[TpurotroBneHue cycneH3un kapOoOHaTa KaJbIus B BOJIE.

[TonyuyeHne 3MyJIbCHM MOTOPHOI'O Macia.

O3HaKOMJIEHHE CO CBOMCTBAMHU JUCIIEPCHBIX CUCTEM.

IpoduiabHbie M TPOPECCHOHATIBLHO 3HAYUMBbIE 3JIEMEHTbI COAEPKAHUSA.
[TonsspHOCTH CBSI3U U NOJSAPHOCTH MosieKybl. Konnencanus. Tekyuects. Bo3ronka.
Kpucrammzanus. Cyonumanus u necyonumanus. AHOManuu (U3N4eCKUX CBOMCTB
BoAbL. JKuakue kpucramuisl. MuHepaibl ¥ TOpHBIE TOPOABI KAK IPUPOIHBIE CMECH.
OMyJbCUH U CYCIIEH3UH. 30JIH (B TOM YHCIIE€ a3p030iu) u reiu. Koarymsmus.
Cunepesuc.

1.4. Boxa. PacTBOpbI. DJIeKTPOJIMTHYCCKAS AUCCOLAAIIAS

Boaa. PacTrBopsl. PacTBopenue. Bona xak pactBopurens. PactBopumMocTs
BelecTB. HackllieHHbIE, HEHACBIILIEHHBIE, IEPECHIILIEHHBIE PACTBOPHL. 3aBUCUMOCTh
pPacTBOPUMOCTH T'a30B, )KUIKOCTEH U TBEPABIX BELIECTB OT Pa3IMYHBIX (haKTOPOB.

MaccoBas 0J11 paCTBOPEHHOI'O BEIIECTBA.

DJIEKTPOJTUTHYECKAS IUCCONMALUA. DIICKTPOIUTHI U HEAIEKTPOJIUTHI.
DNEKTPOIINTHYECKASI Trccorans. MexaHu3Mbl JIEKTPOIUTHYECKON TUCCOLUAluN
JUISL BELIECTB C Pa3JINYHBIMU TUIIAMU XUMHYECKOU CBS3U. [ mapaTupoBaHHbIe 1
HEruIpaTupOBaHHbIC HOHBL. CTENEHb 3JEKTPOIIUTUYECKON auccoranui. CuibHbIE U
ciiabble AeKTPOIUThL. OCHOBHBIE MOJOKEHUS TEOPUU IEKTPOIUTUYECKOM
aucconuanuu. Kuciaorsl, OCHOBaHHS U COJIM KaK 3JIEKTPOJIUTHI.

JleMoHCTpanun

PacTBOpUMOCTH BEIECTB B BOJE.

CobOupanue razoB METOJOM BBITECHEHHUSI BOJIbI.

PacTBOpeHuEe B BOJI€ CEpHOM KUCIOTHI U COJIEN aMMOHUS.

OOpa31pl KPUCTATIIOTUAPATOB.

N3rotoBneHne TMICOBOM MOBS3KH.

HcnpiTanue pacTBOPOB 3JIEKTPOJIMTOB U HEAJIEKTPOIUTOB HA IPEAMET
JUCCOLTMALINH.

3aBUCUMOCTB CTENEHH JIEKTPOIUTHYECKONW TUCCOLMAIIMN YKCYCHON KHCIIOTBI
OT pa30aBJieHUsI PacTBOPA.

JIBrKEeHUE OKpAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.

[IpUroToBIiIeHUE KECTKON BOJIBI U YCTPAHEHUE €€ KECTKOCTH.

NonuTsl.

OO0pa3ipl MUHEPATBHBIX BOJ PA3IMYHOTO HA3HAYEHUS.

IIpakTH4eckoe 3aHsITHE

[TIpuroroBiieHrE pacTBOpa 3a4aHHON KOHLIEHTPALIUH.
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IMpoduiabHbie U TPOo¢ecCHOHATIBLHO 3HAYNMBbIE 3JIEMEHTbI COAePKAHUAA.
PacTBopenue kak puznko-xumudeckuii npouecc. Temnossie 3pdeKT npu
pactBopenun. Kpucraiutoruaparsl. Pemenue 3a1a4 Ha MacCOBYIO JIOJTIO
pacTBOpPEHHOrO BemecTBa. [[puMenenrne BoAbl B TEXHUUECKHUX LENsX. ZKEeCTKOCTh
BOJIBI U CITOCOOBI €€ YCTpaHeHHs. MUHEpaTbHbIC BOJIBI.

1.5. Kinaccupukanusi HeOpraHu4eCKMX COeTUHEHUH U UX CBOMCTBA

KucsoTbl 1 ux cBoiicTBa. KICIOTHI Kak 3IEKTPOIUTHI, UX KiIacCU(UKAIIHS 10
Pa3IMYHBIM NMPU3HAKAM. XMMUYECKUE CBOMCTBA KUCJIOT B CBETE TEOPUHU
AIEKTPOIUTHUECKON nucconuanuu. OcoOEHHOCTH B3aUMOICUCTBUS
KOHILIEHTPUPOBAHHON CEPHON U a30THOM KUCIOT ¢ MeTajiaMu. OCHOBHBIE CITOCOOBI
MOJTYYEHHUS KACIIOTHI.

OcHoBaHus M ux cBoiicTBa. OCHOBaHUA KaK AJIEKTPOJIUTHI, UX KiIacCUpUKaIUSI
10 PA3JIMYHBIM IPU3HAKAM. XUMUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUHU
AIEKTPOIUTHYECKON Auccounanuu. Pasnoxenne HepacTBOPUMBIX B BOJIE OCHOBAHUM.
OcCHOBHBIE CITOCOOBI MOJYYCHUSI OCHOBAHUM.

Coumn n ux cBoiicrBa. Conu Kak eKTpoanuThl. Conu cpeaHue, KUCIbIE U
OCHOBHBbIE. XMMHYECKHE CBOMCTBA COJIEN B CBETE TEOPUH IICKTPOIUTUUECKON
nucconuanu. CrnocoObl MOJy4eHUs COJIEH.

['unponus conen.

Oxcuabl 1 ux cBoiictBa. CosneoOpaszyronye 1 Hecoaeo0pa3youe OKCUIbI.
OcHoBHBIE, aMPOTEPHBIE U KUCIOTHBIE OKCHUJIBI. 3aBUCUMOCTh XapaKkTepa OKCUa OT
CTETNICHU OKHUCJICHHS 00pa3yIoIero ero Merauuia. XuMHIeCKHE CBOMCTBA OKCHUIOB.
[Tomy4yeHne OKCHUIOB.

JlemoHcTpanuu

B3auMopencTBre a30THOW U KOHLICHTPUPOBAHHOM CEPHOM KUCIIOT ¢ METAJUIAMMU.

["openue docdopa u pacTBopeHre MPOIyKTa TOPEHUS B BOJIE.

[Tomy4yenue u cBoiicTBa aM(pOTEPHOTO THAPOKCHUIA.

HeoGpaTumblii ruaponn3 kapouaa Kaablys.

OO6paTuUMBbIi TUAPOIU3 COJIEH PA3IMYHOTO THUIIA.

JlabopaTopHbIe ONBITHI

HcnpiTanne pacTBOPOB KUCIOT MHIMKATOPAMM.

B3anMmopericTBre METAIIOB ¢ KUCIOTaMM.

B3anmonenicTBruE KUCIOT ¢ OKCUIAMHU METAJUIOB.

B3auMopaencTBre KUCIOT C OCHOBAaHUSIMU.

B3auMoaencTBrue KUCIOT € COJISIMMU.

HcnpiTanne pacTBOPOB LIEIOYEN HHAUKATOPAMMU.

B3auMmopencTBre 1IenoYen ¢ COJISIMUA.

PaznoxeHnne HepacTBOPUMBIX OCHOBAHUM.

B3aumoperncTBre coJieil ¢ METaIaMU.

B3aumonerncTBre cosiet Apyr ¢ Apyrom.

I'maposns comnen pa3auyHoro TUIa.

Ipo¢puniabHbIe 1 NPOPECCHOHAIBHO 3HAYMMBIE JJIEMEHTBI COAEePKAHUA.
[IpaBuiia pa3daBiaeHus: CepHOM KUCIOTHI. Vcroap30BaHue CepHOI KUCIIOTHI B
MPOMBIIIJIEHHOCTH. EqKKe menoun, uX UCIOIb30BaHUE B MPOMBIIIICHHOCTH.
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["ameHas u HeramieHast U3BECTb, UX IPUMEHEHUE B CTPOUTEILCTBE. [ Uric u anedactp,
ruricopanue. [lonsatue o pH pactBopa. Kucnornas, menodnas, HeuTpaibHas cpena
pPacTBOpPOB.

1.6. XuMu4eckue peakiuuu

Knaccnduxkanusa XumuyecKux peakumi. Peakunm coequHeHus1, pa3inoKeHus,
3amMeneHus, oomena. Karanuruueckue peakiun. O6patumblie 1 HeoOpaTUMbIE
peakuuu. ['OMOreHHbIE U FETEPOreHHbIE PEAKIUN. DK30TEPMUUECKUE U
HAOTEPMUYECKUE peakinu. TeroBoi 3h(HEeKT XUMUIECKUX PEaKIIHiA.
TepMOXUMUYECKUE YPaBHEHUS.

OKHCIANTETBbHO-BOCCTAHOBUTE/IbHbIC peakunu. CTEIeHb OKUCITICHHUS.
OxkucnuTens U BOCCTaHOBIIEHHE. BoccTaHOBUTEND U OKUCIEHUE. MeTog
AJIEKTPOHHOTO OallaHca ISl COCTABIICHUS YPAaBHEHUN OKUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINMN.

CxopocTh XuMHYeCKHX peakuuid. [IoHATHE 0 CKOPOCTH XMMUYECKUX PEAKIIHA.
3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKINI OT Pa3Iu4HbIX (PaKTOPOB: MPUPOIbI
pearupyronmx BEIECTB, NX KOHIIEHTPAUU, TEMIIEPATYPBL, IOBEPXHOCTU
CONPUKOCHOBEHMS U UCITOJIb30BAHUS KaTaIU3aTOPOB.

O0paTuMocTh XMMHUYECKHX peakuuili. OOpaTuMble U HEOOPATUMBIE PEAKIIMH.
XHUMHUYECKOE PABHOBECHE U CITOCOOBI €r0 CMEILIECHHUS.

JleMoHCTpanun

[Tpumeprl HeOOpaTUMBIX peaklnid, HAYIIUX C 00pa30BaHUEM OCaJIKa, Ta3a Uiu
BOJBI.

3aBUCUMOCTBH CKOPOCTH PEAKLIUU OT MPUPOJIBI PEarupyOIINX BEIIECTB.

B3aumopeiicTBie pacTBOPOB CEPHOM KUCIOTHI C paCTBOpaMU THOCYJIb(aTa
HATpPUs Pa3IMYHON KOHUEHTPALMU U TEMIIEPATYPBHI.

Mopeap KUISIIETro CIosl.

3aBUCUMOCTBH CKOPOCTH XMMUYECKOM peaKkIMu OT IPUCYTCTBUS KaTaau3aTopa Ha
IIPUMEpPE PaA3IIOKEHUS IMEPOKCUAA BOAOPOAA C MOMOIIBIO JUOKCH/IA MAPTAaHLIA U
KaTanasbl.

Mogens smekTponusepa.

Mopens 3JIeKTpOJIM3HON BaHHBI JJ1S TOJYYEHUS ATFOMUAHMSL.

Monenbp KOJJOHHBI CHHTE3a aMMHUaKa.

JlabopaTopHbIe ONBITHI

Peaknus 3aMelieHns MeIu Keae30M B paCTBOPE MEAHOIO KyItopoca.

Peakuuu, naymue ¢ oOpazoBaHleM Ocajika, ra3a Wil BOJBI.

3aBUCUMOCTBH CKOPOCTH B3aUMOJIEUCTBUS COJITHOM KHUCIIOTHI C METAJINIAMU OT MX
IPUPOABI.

3aBUCHUMOCTh CKOPOCTH B3aUMOJIEHCTBUS IIMHKA C COJISTHOM KHUCIIOTOM OT ee
KOHIICHTPALU K.

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

IIpo¢puniabHbIe U NPOPECCHOHATBHO 3HAYUMBIE JJIEMEHThI COACPKAHUA.
[TonsiTue 00 3eKTpoan3e. DIEKTPOIN3 PACILIABOB. DIIEKTPOJIU3 PACTBOPOB.
DIIEKTPOJINTHYECKOE NOIyYEHNE alMIOMUHUS. [[pakTrueckoe npuMeHeHne
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anekTpoiu3a. [aneBanomnactuka. ['anbBanocterus. PaguHupoBanne BETHBIX
METAJIJIOB.

Karanu3. 'omoreHnsie u rereporeHHsle Katanu3atopsl. [IpoMOTOpBL.
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. DIEKTPOXUMUYECKUI P HAIPSAKEHU METAIIIOB.
Merammorepmus.

O61mue crocoObl osyuyeHust MeTaJyioB. [loHATHE 0 MeTaLTyprum.
[TupomMeTanmnyprus, THAPOMETAILUTYPTHS U 3JIeKTpoMeTauryprusi. CIuiaBbl UEpHBIE U
LIBETHBIE.

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

JleMoHCTpauun

Kosmnexkuus Meranios.

B3auMmopelicTBre MeTaIoB ¢ HeMeTaulaMu (Kejie3a, IIMHKA U aTFIOMUHUS C
Cepoil, aIFOMUHUS C HOAOM, CYpbMBI C XJIOPOM, TOPEHUE JKEJI€3a B XJIOPE).

['opeHnne meTaios.

AJIFOMUHOTEPMHUSI.

Konnekuusa nemerannos. ['openne HemeTaiios (cepsl, pochopa, yris).
BrITecHeHnEe MeHee aKTUBHBIX TaJIOTEHOB U3 PaCTBOPOB MX COJIeil OoJjiee aKTUBHBIMU
rajoreHaMH.

Mogenb npOMBIIUIEHHON YCTAHOBKH JJIsI IPOU3BOACTBA CEPHOM KUCIIOTHI.
Mogens neuu aJist 00kura u3BecTHska. Komiekuuu npoayKiuni CHIIMKaTHOM
POMBIIUIEHHOCTH (cTekna, papdopa, pasHca, HeMeHTa pa3IMYHbIX MAPOK U Ap.).

JlabopaTopHbIe ONBITHI

3akaJika ¥ OTIIYCK CTaJu.

O3HaKOMIIEHHE CO CTPYKTYpPaMH CEpOro U OeyI0ro 4yryHa.

PacnioznaBanue pyn xenesa.

IIpakTu4yeckue 3aHATHS

[Tosryuenue, cobupanue 1 pacrio3HaBaHHUE ra3os.

Pemienue skcriepruMeHTaNbHBIX 3a4a4.

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

ITIpon3BOACTBO YyryHa U CTaJM.

[TonyueHnue HeMeTaIOB (PPAKIIMOHHOM MEPETOHKOM KUIAKOTO BO3AyXa U
AIEKTPOJIM30M PACTBOPOB MJIM PACIUIABOB 3JIEKTPOIUTOB.

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

2.1. OcHOBHBbIE MOHATHUSA OPraHUYECKOU XMMHUHU U TEOPHSI CTPOCHMS

OPraHUuYeCcKMX COeAUHECHU I

IIpeamer oprannyeckoi XumMuM. [IpupoaHbIe, ICKYCCTBEHHBIE U
CUHTETUYECKUE OpraHndeckue BeniectBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C
HEOPraHUYECKUMU.

BaneHTHOCTh. XUMUYECKOE CTPOCHUE KAK MTOPSAIOK COEAUHEHUS aTOMOB B
MOJIEKYJIbI I10 BaJIEHTHOCTH.

Teopusi crpoenus oprannyeckux coeanuneHuii A. M. byriepoBa. OCHOBHbIE
MOJIOKEHHS] TEOPUHM XUMHUUECKOT0 cTpoeHus. M3oMmepus u n3omepbl. XUMUYECKHE
dbopMyIIbl 1 MOJCIIA MOJIEKYJI B OPraHUYECKON XUMUHU.

Kaaccupukanus oprannvyeckux BemectB. Kinaccudukalus BemecTs Mo
CTPOEHUIO YIIIEPOJHOIO CKelleTa M HATMYUIO (PYHKIIMOHAIBHBIX Tpynil. ['omosioru u
romoJiorusi. Hauana Homenknarypel [UPAC.

Knaccudurkanus peakuuii B OpraHndecko xumuu. Peakuun
NpUCOeANHEHUs! (TUIPUPOBAHUS, TaJJIOTEHUPOBAHUS, THAPOTaIOTeHUPOBAHMS,
ruapatanuu). Peakuuu oTiienieHus (IeruapupoBaHus, JeruaporaloreHupOBaHMS,
neruaparanuun). Peakiuu 3amenienus. Peakiiuu nzomMmepusaum.

JleMoHCTpauumn

Moaenu MOJIEKy TOMOJIOTOB U H30MEPOB OPTaHUYECKUX COCAUHECHUM.

KauectBeHHO€ 00HApYKEHHE YTIIepOo/1a, BOAOPO/IA U XJIOpa B MOJIEKYyJIax
OPraHUYECKUX COCAUHECHUMU.

JlaGopaTopHblii ONIBIT

N3roroBneHne MoAENEH MOJIEKYJI OPraHUYECKUX BEILECTB.

IpoduiabHbie U TPOGEeCCHOHATIBLHO 3HAYNMBbIE 3JIEMEHTbI COJePKAHUSA.
[Tonsitue o cybcTpare u pearenre. Peakiiny OKUCIEHHs] 1 BOCCTAHOBIICHUS
opranndeckux BeriecTB. CpaBHEHNE KIacCU(DUKAIIMN COSTUHEHUH U KiTacCU(PUKAIIUN
pPEaKIH B HEOPTaHUYECKON U OPTraHUYECKON XUMHUH.

2.2. YrieBoaopoabl M X NPUPOJAHbIC HCTOYHUKH

AJIKaHbl. AJIKaHbI: TOMOJIOTUYECKUN PsJl, U30MEPHS 1 HOMEHKIIATYpa AJIKAHOB.
XUMUYECKHe CBOMCTBA AJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMeIeHUE, Pa3JIoKEHUE,
nerunipupoBanue. [[ppuMeHeHre alkaHOB HA OCHOBE CBOWCTB.

AJIKeHBbI. DTUICH, €0 ToJIydeHue (JeruApupOBaHUEM dTaHA,
JeToIuMepur3alen moanui3TUiIeHa). I'oMonoruueckuil psja, n3oMepusi, HOMEHKJIaTypa
aJIKeHOB. XMMHUUYECKHUE CBOWCTBA 3TUJIEHA: TOPEHUE, KAYECTBEHHBIE PEAKIUU
(oGecrBeunBaHre OPOMHOM BOJBI M PACTBOPA MEPMaHTaHaTa Kajus), TUApATAIIHs,
nonuMmepusanus. [Ipumenenne 3TniieHa Ha OCHOBE CBOMCTB.

JAuenbl U Kayuyku. [loHATHE O IMEHAX KaK YrIeBOAOPOAax C ABYMsI
TBOMHBIMU CBsI3siMU. CONPSDKEHHBIE JUEHBI. XMMUYECKHE CBOMCTBa OyTaaneHa-1,3 u
U30IpeHa: o0eclBeunBaHNEe OPOMHOM BOJIBI M TIOJTMMEPHU3AITUS B KAYUYKH.
HarypanbHblil 1 cHHTETHYECKHE KayuyKu. Pe3nHa.

AJNKUHBI. AlleTWIeH. XUMUYECKUE CBOMCTBA alleTUIICHA: TOPEHUE,
oOeciiBeurnBaHuEe OPOMHOM BOJIbI, TPUCOSAMHEHUN XJIOPOBOAOPOa U THApPATALIHS.
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[IpuMeHeHue aleTuiIieHa Ha OCHOBE CBOMCTB. MeKKaccoBast U30MEPUS €
aJIKaJeHaMU.

Apenbl. ben3on. Xumuueckue cBoMCTBa O€H301a: TOPEHHE, PEAKIIHU
3aMelleHus (raloreHupoBanue, HuTpoBanue). [I[puMeHeHrne 6eH3o1a Ha OCHOBE
CBOMCTB.

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

Hedts. Coctas u nepepabotka HedTu. [leperonka nedptu. HegrenpomykTsi.

JdeMoHCcTpaMu

['opeHne meTaHa, ITUIEHA, allETUJICHA.

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

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

Pa3noxenue kaydyka npy HarpeBaHUM, UCTIBITAHKE MTPOIYKTOB Pa3JI0KEHUS Ha
HEIpPENEIbHOCTb.

Komnekmus o6pa3inoB HedgTu u HedTenpoaykToB. Komnekius «KameHHbIH
yrojib U MPOAYKIUS KOKCOXUMUYECKOTO TIPOU3BOICTBAY.

JlabopaTopHbIe ONbITHI

O3HaKOMIIEHHE C KOJUIEKIIMENH 00pa3lioB HEPTH U MPOAYKTOB €€ NepepadOTKH.

O3HaKOMJIEHHE € KOJUJIEKIIMEH KayuyyKOB M 00pa3liaMy U3JIE€IUNA U3 PE3UHBI.

IpoduibHbie 1 TPOGEeCCHOHATILHO 3HAYNMBbIE 3JIEMEHTbI COePKAHUSA.
[TpaBuno B.B.MapkoBuukoBa. Kinaccudukaius u Ha3HadyeHUE KaydyKOB.
Knaccuduxkanus n HazHaueHue pe3uH. Bynkanuzamus kaydyka.

[Tony4yenue areTuiieHa MUPOJIU30M METaHA U KapOUIHBIM criocoboM. Peakiius
MOJMMEPU3ALY BUHIIXJIOpHUAA. [[OTMBUHUIXIIOPUA U €70 TPUMEHEHHUE.
Tpumepuzanus aneruieHa B 6en3oi. [lonstue o6 sxcrpakuun. BoccranoBnenue
HUTPOOEH30J1a B aHWIUH. ["'omosiorudeckuii psig apeHoB. 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 LIETAHOBOE YUCJIO JU3EJIbHOIO TOIJIMBA.

Kokcoxumuyeckoe nporu3BOACTBO U €ro MPOLYyKIIHSL.

2.3. Kucaopoacoaepxaniue opranuyeckne coeInHeHus

Cnuprsl. [Tonyyenue 3TaHosia OpoKEHUEM TIIOKO3bI U THAPATALIUCH dTUIICHA.
[MunpoxcunpHas rpynmna Kak GyHKimoHanbHas. [loHsTre o mpenenbHbIX
OJIHOAQTOMHBIX CIIUPTAX. XMMHUYECKUE CBOMCTBA 3TAHOJA: B3AUMOJECHUCTBHUE C
HaTpueM, 00pa30BaHME MPOCTHIX U CIOKHBIX A3(UPOB, OKUCICHUE B aJIbJCTU/I.
[IpumeHeHune 3TaHOJIa HA OCHOBE CBOWCTB.

AJIKOTOJIM3M, €ro MOCIEACTBUS AJI1 OpraHu3Ma YejoBeKa U MpeaynpexIeHue.

['nuuepuH Kak npeacTaBUTeNb MHOTOATOMHBIX ciupToB. KauecTBenHas
peakiysi Ha MHOTOaTOMHBIE CIUPTHI. [[puMenenue raunepuHa.
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®enon. Ouznyeckue 1 XMMUYECKUE CBOMCTBA (heHosa. B3anmHoe BnusHue
aTOMOB B MOJIEKYyJie (peHOJIa: B3aUMOICUCTBUE C TUAPOKCUIOM HATPUS U a30THOU
kuciotoi. [I[pumenenue heHosia Ha OCHOBE CBOMCTB.

Aabaeruasbl. [Tonstue o0 anbaerugax. AnbaeruaHas Tpymnma Kak
¢dbynkimonansHas. DopMasbAeTHA U €r0 CBOMCTBA: OKUCICHHUE B COOTBETCTBYIOIIYIO
KHUCJIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIINM criupT. [losmyuenne anbaeruion
OKHUCJICHHEM COOTBETCTBYIOINX CIUPTOB. [[pumenenune ¢hopmanbaernia Ha OCHOBE
€ro CBOWCTB.

Kapo6onoBblie kuciorhl. [Tonstrue o kapooHOBBIX kuciioTax. KapOokcunpHas
rpynna kak GyHKIuoHanbHas. ['oMonoruueckuii psij mpeieabHbIX 0THOOCHOBHBIX
KapOOHOBBIX KUCIOT. [ToyueHne kapOOHOBBIX KHCIOT OKUCICHUEM aJIbJIETUIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOU KHUCIIOTHI: OOIIME CBOMCTBA C MUHEPATIbHBIMU
KHCIIOTaMU M peakius dTepudukanuu. [I[pumeHeHne ykCycHOM KMCIOThI HA OCHOBE
CBOMCTB. BrIcine KUpHbIE KUCTOTHI HA MPUMEPE NAITBMUTUHOBOW U CTEAPUHOBOM.

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

Kupsl kak cnoxnble 3¢pupsbl. Knaccudukanus xupoB. XUMHUYECKHE CBOMCTBA
JKAPOB: TUAPOJIA3 U TUJIPUPOBAHUE KUJKUX KUPOB. [[puMeHeHrEe )KUPOB Ha OCHOBE
CBOWCTB. MbL1a.

YraeBoabl. YTII€BObI, X KiIacCUpUKAIMSA: MOHOCAXapuabl (TIOKO03a,
bpykTOo3a), Tucaxapuibl (caxaposa) U momcaxapuabl (Kpaxmal U HEeUIII03a).

['mrox03a — BEIeCTBO C ABOMCTBEHHOM (PYHKITMEN — abJAeTUOCTIHPT.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: OKUCIIEHUE B TJIFOKOHOBYIO KHUCIIOTY,
BOCCTaHOBJICHHE B COPOUT, ciupTOBOE OposkeHue. [I[puMeHeHre riiroKo3bl Ha OCHOBE
CBOMCTB.

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

JleMoHCTpanun

Oxucnenue crupra B ajbIeTul.

KauecTBeHHbBIE peaKIMM HA MHOTOATOMHBIE CITUPTHI.

PactBopumocTh (heHosa B BOJIe MPU OOBIYHON TEMIIEpaType U HarpeBaHUM.

KauectBennble peakiuu Ha (HEHO.

Peakiust cepeOpsiHOTO 3epKasia ajabJAeTUI0B U TITIOKO3BI.

Oxkucnenue aabJeruoB U TIFOKO3bl B KUCIOTY € MOMOUIBIO THIPOKCHIA MEIH
(IT). KauecTBennas peaknus Ha kpaxmai. Komnekmus a3pupHbIX Macer.

JlaGopaTopHbIie ONbITHI

PacTBopeHue rimieprHa B BoJie U B3auMoiercTBue ¢ ruapokcuaom meau (II).

CBolicTBa YKCYCHOM KHUCIIOTBI, OOIIHE CO CBOMCTBAMH MUHEPAJIbHBIX KUCJIIOT.

Jloka3aTenbCTBO HEMPENEIBHOTO XapaKTepa )KUAKOTO KUPa.

B3anmoieiicTBrE IIIOKO3bI M caxapo3bl ¢ Tuapokcuom meau (11).

KauecTBeHHas peakuust Ha Kpaxmad.
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IMpoduiabHbie U TPOo¢ecCHOHATIBLHO 3HAYNMBbIE 3JIEMEHTbI COAePKAHUAA.
MeTunoBbIi CIUPT U €r0 UCIIOJIB30BAHUE B KAUECTBE XUMHYECKOTO CHIPBA.
TOKCHUYHOCTh METAHOJIA U MPaBUIIA TEXHUKUA 0€30MaCHOCTH IIPU pabOTE C HUM.
DTUIICHTTIUKOJIb U €T0 IPUMEHEHHUE.

TOKCHYHOCTH ITUIICHTIIMKOJIS ¥ TIPaBUJIa TEXHUKH 0€301TaCHOCTH TpH paboTe ¢
HUM.

[Tomy4yenue ¢eHoa n3 MPOaYKTOB KOKCOXUMHYECKOTO MPOU3BOJICTBA U U3
OeH3oJ1a.

[Tonukonnencanus popmanpaeruia ¢ GpeHosoM B peHos0hopManbIeruaHYIO
CMOJTY.

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

Mmuoroo0pa3ue kapOOHOBBIX KUCIOT (II[aBEJIEBOM KUCIOTHI KaK JIBYXOCHOBHOM,
aKpUJIOBOM KHUCIJIOTHI KaK HEMPEAeIbHON, OCH30MHOM KUCIOTHI KaK apOMaTHYECKOI).

[1nenkooOpa3yromire Macaa. 3aMEeHa JKUPOB B TEXHUKE HEMUIIEBBIM CHIPHEM.
CuHTETHYECKHE MOIOIIUE CPEJICTBA.

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

2.4. Azorcoaepxamue opranudeckue coequnenus. Iloumepst

Amunbl. [Toudarue 06 amuHax. AnudaTuyeckue aMUHbl, UX KilacCU(PUKauus u
HOMEHKJIaTypa. AHWINH KaK OpraHn4eckoe ocHoBaHue. [lonyyeHne anunmnHa u3
HUTpoOeH3o01a. [IpuMeHeHne aHuIMHa Ha OCHOBE CBOMCTB.

AMHUHOKHCJI0TBI. AMUHOKUCIIOTHI KaK aM(poTepHbIe AU YHKIIMOHATBHBIC
OpPraHuYeCKue COCIUHEHUS. XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICUCTBUE
C IIeJI0YaMHU, KHCIIOTaMU U JAPYT ¢ ApYyroM (peakuus nojaukoHaeHcarun). [lentunnas
CBSI3b U MOJUINENTUIbI. [[puMeHeHrne aMUHOKHUCIIOT HAa OCHOBE CBOMCTB.

Bbeaxu. [lepsuunasi, BTopu4Hasi, TpETUYHAS CTPYKTYPhI O€IKOB. XUMUYECKUE
CBOMCTBa OCJIKOB: TOPEHHE, ICHATYpallUsl, THIPOJIN3, IIBETHBIC PEAKITUU.
buonorudeckue GyHKINN OCIKOB.

IHoaumepsl. benku u noyimcaxapuibl Kak OMOTIOJIUMEDHI.

IlinacTmaccsl. [lonydenne noauMepoB peakiuen noJuMepu3alu 1
MOJMKOHAEHCAIMU. TepMOIIaCTUYHbBIE U TEPMOPEAKTUBHBIC TIIACTMACCHI.
[IpencraBurenu miacTmace.

Bousokna, ux kiaaccupukanus. [lonyuyenne BonokoH. OTaenbHbIE
MPEACTABUTENN XUMUYECKUX BOJIOKOH.

JlemoHcTpanuu

B3anmopeiicTBie aMMHaka U aHWINHA C COJITHOM KUCIOTOM.

Peaknust anuiamHA ¢ OPOMHOM BOJIOM.

JlokazarenbCcTBO HAMMUUS (PYHKITMOHAIBHBIX TPYIIN B PACTBOPAaX aMUHOKUCIIOT.

PactBopenue u ocaxxaeHue 6€IKoB.

[{BeTHBIC peakiuu OEIKOB.

['openue nTuubero nepa v MepCTsIHON HUTH.

JlabGopaTopHbIe ONbITHI

PactBOpenue 6eKoB B BOJIE.
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O6HapyxeHue OCJIKOB B MOJIOKE U MSICHOM OYJIbOHE.

JlenaTtyparus pacTBopa 0eKa KypruHOTO SiIia CIUPTOM, paCTBOPaMH COJICH
TSDKEJIBIX METAJUIOB U TIPH HarPEBaHUM.

IIpakTH4yeckue 3aHATHUS

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

Pacrio3naBaHue miacTMacc v BOJIOKOH.

IIpopuibabie 1 PO ecCHOHATBHO 3HAYNMbIE JIEMEHTBI COIePKAHUA.
AMUHOKanpoHOBas KUCIOTa. KanmpoH kak mpecTaBUTENb MOJTUAMHUIHBIX BOJIOKOH.
Hcnonp3oBanue TUapoIn3a 0€JIKOB B MPOMBINUICHHOCTH. [10MMBUHUIXIOPH,
nonuTeTpadTopITHICH (TedioH). DeHosopopMatbaeTUIHbIC TIJIACTMACCHI.
Lemmymona. I[IpoMbIIeHHOE TIPONU3BOACTBO XMMHUECKHUX BOJIOKOH.

IIpuMmepHbIe TeMbI peepaToB (I0KJIAA0B), HHAUBUAYAJIbHBIX IPOCKTOB

* buorexHosorus u resHas HHxxeHepus — texnonornn XXI Beka.

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

» CoBpeMeHHbIE METOIbl 00€33apaKMBaHUS BOIBI.

* AJJIOTPOIHS METAJUIOB.

» JXXusnsb u nesrensHocts 1. . Menaeneena.

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

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

* M3oTombl Bogopoaa.

* Mcnonp3oBaHne paJliOaKTUBHBIX U30TOTIOB B TEXHUYECKUX LIEJISIX.

* PeHTreHOBCKOE U3TyUYE€HHE U €T0 UCIIOIb30BaHUE B TEXHUKE U MEJIULIMHE.

* [Ina3zmMa — 4eTBepTOE COCTOSTHUE BELIECTBA.

* AMopdHBIE BElIeCTBa B IPUPOJIC, TEXHUKE, OBITY.

* OxpaHa OKpy»Karollen cpelibl OT XUMHYECKOTO 3arpsI3HEHMUS.
KonuuecTBeHHBIE XapaKTEPUCTUKHU 3arpsi3HEHUS OKPYKaIOLIEH Cpeibl.

* [Ipumenenue TBep10ro U razoo0pazHoro okcuaa yriaepoaa (IV).

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

* ['pyboaucniepcHble CUCTEMBI, MX KIIACCU(PHUKALIUS U UCTIONb30BAHUE B
npoeCCUOHATIBHON 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
U CCOITUAIUY.

* YcTpaHeHue )KECTKOCTH BOJIbl Ha TTPOMBIIIJICHHBIX TIPEATPUITHSX.

» CepHast KUCJIOTa — «XJI€0 XUMHUYECKOU MPOMBILIIIEHHOCTIY.
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* Mcnonb30BaHrEe MUHEPAIBHBIX KUCIOT HAa MPEANPUITHAX PAZTUIHOTO
npodus.

* OKCHU/[IbI U COJIM KaK CTPOUTEIbHBIC MaTEPUAJIBI.

» Hcropus rurca.

* [loBapeHHas COJIb KAK XUMHYECKOE CHIPHE.

* MHoTOIMKHNA KapOOHAT KaJIbIUs: B IPUPO/IE, B IPOMBIIIICHHOCTH, B OBITY.

 Peakuuu ropeHus Ha MPOU3BOACTBE U B OBITY.

* BupryanbHoe MOAETUPOBAHNE XUMHUUECKUX MPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB IIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIIIIABOB AJIEKTPOJIUTOB.

* [IpakTHueckoe MpuMEHEHUE AEKTPoIn3a: padhuHUPOBAHUE,
raJibBaHOIJIACTUKA, TAIbBAHOCTET UL

 Hcropus nosydeHus: ¥ MpOU3BOJICTBA ATFOMHUHUSL.

* DIIEKTPOIUTHUUECKOE MOTyYeHUE U paQUHUPOBAHUE ME]IU.

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

* Posp METAJUTOB B HCTOPUH YEI0BEYECKON IMBUIM3AaMu. McTopus
OTEYECTBEHHOW YepHOU MeTaTyprur. COBpEMEHHOE METAJTYPrUUECKOE
MIPOM3BOJICTBO.

» HMcropus 0TeuecTBEHHOM IBETHOM METAJLUIYPTUH. POJIb METAIIOB U CIIABOB B
HAay4YHO-T€XHHUYECKOM IIPOrpecce.

» Koppo3sust MmeTaiioB U criocoObl 3alUTHI OT KOPPO3HH.

» NHepTHBIC UK 6J1aropoAHbIC Ta3bl.

* Poxparomue coiam — rajioreHsl.

* Hcropus mIBEACKOMN CITUYKHU.

* VcTopusi BOBHUKHOBEHHS U PA3BUTHUSL OPraHUYECKON XMMUMU.

» JKuznb u nesrenpHocth A. M. ByTneposa.

* BuTtanusm u ero kpax.

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

* COBpEMEHHBIE MPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUSI.

* DKOJIOTUYECKHE aCIEKThI UCIOJIb30BAHUS YTIJIEBOIOPOIHOTO ChIPHSI.

* DKOHOMHUYECKHE ACMEKThl MEKIYHAPOJIHOTO COTPYAHUYECTBA 10
HCIMOJIb30BAHUIO YTIIEBOAOPOIHOTO CHIPHSI.

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

* XUMHSl YTJIEBOJIOPOTHOTO CHIPhS U MOsI Oyyiias npogeccusi.

* YTIiIeBOAOPOIHOE TOILUIMBO, €0 BU/Ibl U HA3HAUYCHUE.

* CUHTETHYECKHE KayIyKH: UCTOPHUS, MHOTOOOpa3ne U MEePCIEKTUBHI.

* Pe3uHOTEXHHYECKOE MPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM
rporpecce.

* CBapo4HOE MPOU3BOJCTBO U POJIb XUMHUH YIIIE€BOJAOPOJIOB B HEM.

* HedTb 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOTHOTO
MEXIYHAPOIHOTO COTPYIHUYECTBA.
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6. TEMATHYECKOE IINIAHUPOBAHUE

Bun yueOHoit padoThl

KosuunvectBo
AyauTOpHBbIE 3aHATHS. 4acoB
Conepxxkanue 00y4yeHust
BBeneunue 2
1. OGm1as u HeOpraHUIeCcKask XUMUS 70
1.1. OcHOBHBIE IOHSITUSI U 3aKOHBI 6
1.2. Ilepnognuecknii 3akoH u [leprnonnueckas cucrema 8
xuMmu4eckux anemMeHnToB 1. 1. MenaeneeBa u ctpoeHue
aToma
1.3. CtpoeHue BeliecTBa 10
1.4. Bona. PactBopsl. DiieKTpoauTHuecKast AUCCOUAIINS 8
1.5. Knaccudukariys HeOpraHM4eCKUX COSTUHEHUN 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. Kucnopopacoaepsxaliiyue opraHudeckKue COeAMHECHUS 10
2.4. Azotconepkalme OpraHnyecKue COeIMHEHMS. 12
[Tonmumepsl
Htoro 114
BHeayauTopHasi caMocTOsITeIbHAs1 padoTa
[ToaroToBKa BHICTYIUIEHUH TI0 33JJaHHBIM TeMaM, JI0KJIAJIOB, 57

pedepaTroB, HHAUBUIYAIBHOTO IIPOEKTA C UCIIOIB30BAaHUEM

UHOOPMAITMOHHBIX TEXHOJIOTUI

[TpomexxyTouHas arrectanus Bo 4 cemectpe — nuddepeHInpOBaHHbBIN 3a4eT

Bcero \

171




TemaTnyecKui mjiaH
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Kosim4ecTBO ayIUTOPHBIX 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 HeopraHudecKasi XUMHS 104 70 47 23 34
Tema 1.1. OCHOBHBIC MOHATUS U 3aKOHBI XUMUU 8 6 6 - 2
Tema 1.2. Ilepuoguueckuii 3axkoH u [lepuoguaeckas 12 8 7 1 4
cucteMa xuMuueckux snemenToB . . Meneneesa 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 BemecTBa 13 9 7 2 4
Tema 1.4. Bona. PactBopsl. DnekTponuruueckas 12 8 6 2 4
JIFCCOTIHAITUS
Tema 1.5. Knaccuduxanyst HeOpraHH4eCKUX COeTUHEHUH 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 CTPOCHUSI OPTAHWMYCCKUX COCJTMHCHUIN

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. YrneBogopo/ibl U UX NPUPOIHBIE HCTOYHUKHI 16 12 10 2 4
Tema 2.3. Kuciopoacoaepkaiiyue opraHnuecKue 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 GepeHInPOBAHHBIN
3a4eT
Bcero no yueoHoii 1ucuuninHe: 171 114 80 34 57
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7.  XAPAKTEPUCTHUKA OCHOBHBLIX BUJ0OB YYEFHOM

AEATEJBHOCTH

Conepxxanue
o0yueHus

XapakTepucTUKa OCHOBHBIX BUJIOB yUCOHOU NEATEITHHOCTH
CTYJICHTOB
(Ha ypOBHE Y4EOHBIX JEUCTBUI)

Baxueiiue
XUMHYECKUE
OHATHUA

YMeHue naBath ONpeIeJIeHUE U ONEpUPOBATh CIETYIOIIMMHI
XUMUYECKUMHU MOHSITUSMU: BEIIECTBO, XUMUYECKUH DJIIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAsI U MOJICKYJISIpHAs
MAacChl, UOH, AJJTIOTPONUS, U30TOMbI, XUMHUECKas CBA3b,
AIEKTPOOTPUIIATEIBHOCTD, BAJICHTHOCTb, CTEIIEHb OKUCIICHUS,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM ra3000pa3HbIX
BEILIECTB, BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUS, PACTBOPBL, ANEKTPOIUT U HEAJIEK TPOJIUT,
AIEKTPOIUTUYECKAS] TUCCOLIMALUSA, OKHCIUTENb U
BOCCTaHOBUTEJb, OKUCIEHUE U BOCCTAHOBJICHHE, TEIJIOBOM
a3 eKT peakyu, CKOpOCTh XUMUUECKON peaKlny, KaTaaus,
XUMUYECKOE PaBHOBECHE, YIIIEPOIHBIN CKEJIET,
byHKIIMOHAIBHAS TPYIINA, ©30MEPHs, TOMOJIOTHUS

OCHOBHBIE
3aKOHBI XUMUU

DopMyIMPOBAHUE 3aKOHOB COXPAHEHHSI MaCChl BEIIECTB U
IOCTOSTHCTBA COCTAaBA BEILIECTB. Y CTAHOBKA MTPUYUHHO-
CJICICTBEHHOW CBSI3U MEXKY COJICPKAaHUEM dTUX 3aKOHOB U
HaIlMCaHUEM XUMHUYECKuX (GOpMyJT U ypaBHEHHUM. Y CTAHOBKA
SBOJIIOIIMOHHOM CYIIIHOCTUA MEHJICJIECBCKON U COBPEMEHHOU
dbopmyIHpoBoK neproanueckoro 3akoHa JI. 1. Menaeneena.
OO0bsicHeHHE (HPU3NYSCKOTO CMBICIAa CUMBOJIUKH TIEPUONICCKOMN
Ta0IuIbl XUMUYEeCKHX deMeHToB J[. . MenneneeBa (HoMepoB
AJIEMEHTA, epUoia, TPYIIbl) U YCTAaHOBKA MPUYHUHHO-
CJIEICTBEHHOW CBA3U MEXKIY CTPOCHUEM aTOMa U
3aKOHOMEPHOCTSAMU U3MEHEHUSI CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB B MEPUOJIAX U TPYyMIaX.

XapaKTCpI/ICTI/IKa 2JIEMEHTOB MaJIbIX M OOJIBIINX MEpUOa0B 110 UX

nonoxxennto B [lepuoamueckoii cucreme 1. 1. Menneneena

OcCHOBHBIE
TEOPUHU XUMHUU

YcTaHOBKA 3aBUCMMOCTH CBOWCTB XMMHUYECKUX BEIIECTB OT
CTPOEHHUS aTOMOB 00Pa3yIONIUX UX XUMUYECKUX DJIEMEHTOB.
XapakTepuCTUKaA BaXKHEUIIIMX TUIIOB XUMUYECKUX CBSI3EH U
OTHOCUTEIHLHOCTH 3TOM THNoJoruu. OOBsICHEHNE 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX COCTAaBa U CTPOCHHUS KPUCTATUTMYECKUX
peueTok. POopMyIMPOBKA OCHOBHBIX MOJIOKEHUN TEOPUHU
AJIEKTPOJIMTUYECKON AUCCOLMAIIMU U XAPAKTEPUCTUKA B CBETE
ATOW TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTAHUUECKUX
coeauHeHun. OOpMyYIIMPOBKA OCHOBHBIX IOJIOKEHUN TEOPUU
XUMHUYECKOTO CTPOCHUS] OPTAHUYECKUX COCMHEHUN U
XapaKTEPUCTUKA B CBETE ITOM TEOPUU CBOMCTB OCHOBHBIX
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KJIACCOB OPraHUYECKHUX COCIMHEHHMN

Baxueiiue
BEIIIECTBA U
MaTepHUabl

XapakTepuCTUKA COCTaBa, CTPOEHUs, CBOMCTB, MOIYYEHUS U
npuMeHeHus BaxkHenmux metaiioB (IA u I A rpymm,
AIIIOMHUHHS, JKeJe3a, a B €CTECTBEHHO-HAYYHOM Mpoduie u
HEKOTOPHIX d-3JIEMEHTOB) U UX COeIMHEHUN. XapaKTepuCTUKa
COCTaBa, CTPOEHUS, CBOMCTB, IIOJy4YECHHsI U IPUMEHECHHUS
Bakuenmmx Hemeraywio (VIIL A, VIIA, VIA rpynm, a Takxke
azoTa u (ocdopa, yriepoja U KpeMHUs, BOJIOPOIA) U UX
COCIMHEHHN. XapaKTepUCTUKA COCTaBa, CTPOCHUs, CBOMCTB,
NOJIYYECHUS U IPUMEHEHHSI BAXKHEMIINX KIIACCOB YIJIEBOJOPOI0OB
(anKkaHOB, IMKJIOAJIIKAHOB, AJIKEHOB, aJIKUHOB, aPEHOB) U UX
HanboJiee 3HAYUMBIX B HAPOJIHOXO3SMCTBEHHOM I1JIaHE
IIPEACTAaBUTENEN. AHATIOTUYHASA XapAKTEPUCTUKA BAXKHEHUIIINX
MIPEACTABUTENEN IPYTUX KIACCOB OPraHUYECKUX COCTMHEHUMN:
METaHOJIa U 3TAHOJIA, CIOKHBIX 3(DUPOB, )KUPOB, MBLI,
anpAeruaoB (popMalibACTUIOB U alleTalbIACTHIa), KETOHOB
(ameToHa), KapOOHOBBIX KUCIIOT (YKCYCHOM KHUCTOTHI, JIs1
€CTECTBEHHO-HAYYHOT 0 IPO(HIISA IPEACTABUTENEH IPYTUX
KJIACCOB KHCJIOT), MOHOCaXapHu 0B (TIHOKO3bI), JUCaXapHui0B
(caxapo3sl), moJIMcaxapua0B (Kpaxmania U HeJUTI0JI03bI),
aHWIMHA, aMUHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH, KAY4YKOB, IIJIJACTMACC

XUMUYECKUU
SI3BIK U
CUMBOJIMKA

Hcnonb3oBanue B yueOHON U MPOPEeCCUOHANIBHOMN 1eATEIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIMKU. Ha3BaHNWe U3y4eHHBIX
BEIIIECTB MO TPUBHAIBHOMN WA MEXKAYHAPOJHON HOMEHKIIATYpE
Y OTPAKEHUE COCTABA ATUX COEAUHEHNN C IIOMOILBIO
xuMudeckux popmyn. OTpaxeHne XMMHUYECKUX MPOIIECCOB C
IIOMOIIBIO YPABHEHUN XUMUYECKUX PEAKIUU

XUMHUYECKUE
peakiuu

OObsiCHEHUE CYIITHOCTH XUMHUYECKHUX MPOLIECCOB.
Knaccudukanus XuMu4eckux peaxkiui mo pa3indHbIM
MPU3HAKAM: YHCIIY U COCTaBY MPOAYKTOB U PEAreHTOB,
TerioBoMy 3¢ deKTy, HarpaBiIeHuto, (haze, HATUYUIO
KaTaJIn3aTopa, U3MEHEHUIO CTENEHEN OKUCIICHUS SJIEMEHTOB,
00pa3yoIuX BelIecTBa. Y CTAHOBKA MTPU3HAKOB OOLIETO U
PAa3IMYHOIO B TUIIOJOTUU PEAKLIAN J1JIsI HEOPTaHUUYECKOH U
oprannueckoi xumuu. Kiaccudunmkanus BemecTB v
IIPOLIECCOB C TOUKHU 3PEHUS OKUCICHHUS-BOCCTAHOBIICHHS.
CocraBiieHUE ypaBHEHUN pEeAKIMi C MOMOILbIO METOAA
ANEKTPOHHOTO Oananca. OObsICHEHNE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOUN PEeaKIIUU U MOJOKEHUS XUMUYECKOTO PAaBHOBECHS
OT pa3IMYHbIX (PaKTOPOB

XUMUYECKUU
AKCIIEPUMEHT

BrinonHeHre XUMUYECKOTO SKCTIEPUMEHTA B MIOJTHOM
COOTBETCTBHHM C MpaBuiaMu Oe3onacHocT. Habmonenue,
dbuKcarys v ONrMcaHue Pe3yIbTaToB MPOBEACHHOTO
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JKCIIEPUMEHTA

Xumuyeckas
uHpOopMaLus

[IpoBeneHre caMOCTOSITEILHOTO MTOMCKA XUMUYECKOU
nH(OpPMAITUHU C UCTIOIBE30BAaHUEM PA3THYHBIX HCTOYHHKOB
(HAyIHO-TIOMYJIAPHBIX W3IaHUHA, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MuTtepHeTa). Mcrionp30BaHNE KOMIIBIOTEPHBIX
TEXHOJIOTUM JJIs1 00pabOTKH U Mepeaayud XuMUYECKON
uHGOpMAIK U €€ MPEJCTaBICHUS B Pa3IM4HbIX (opMax

PacueTsl 110

YcTraHoBKa 3aBUCUMOCTH MCIKIAY Ka4eCTBCHHOM U

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

[TpodunsHOE M OObsacHEeHNE XUMUYECKUX SIBICHUN, MPOUCXOAAIIUX B IPUPOJIE,
npodeccuoHanbHO | OBITY U Ha MPOU3BOACTBE. OnpeeneHne BO3MOXKHOCTEH
3HAYUMOE MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B Pa3IMYHbIX
coJiepKaHue ycioBusax. CoOnroeHne npaBuil 3KOJI0THYECKHA TPAMOTHOTO

MOBEAECHUS B OKpYyXKaromen cpeae. OueHka BIUSHUS
XMMHUYECKOT0 3arpsI3HEHUS OKPYKAIOIIEH CPElIbl HA OPraHu3M
YeJIOBEKa U JIPyTue *KuBble opranu3Mbl. CoOJI0IeHUE TTPaBUI
0e30macHOro o0palleHus ¢ TOPIOYUMU U TOKCUYHBIMU
BelleCTBaMHU, JabopaTopHbIM o0opyaoBaHuem. [loaroroska
PacTBOPOB 33IaHHON KOHIIEHTPAIIMHU B OBITY M Ha MPOU3BOJICTBE.
Kputnueckas olieHKa JOCTOBEPHOCTH XUMUYECKOM
uH(bOpMaIK, MOCTYNAIONEH U3 Pa3HbIX HCTOYHUKOB
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8. YUEBHO-METOANYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYHEHHE PABOYEH IPOT'PAMMBbI
YYEBHOMU N CIIUITJIMHBI

MaTtepuaiabHO-TeXHHUYECKOE o0ecrieueHue

Jns peanu3zanuu pabodeit mporpaMMbl Y4€OHOM TUCIIUTIIMHBI UMEETCS
y4eOHbIN KaOWHET.

Oo0OopynoBanmne y4eOHOro KaOuHeTa:

eHATypalbHbIE OOBEKTHI, MOJIEIH, TPUOOPHI U HAOOPHI AJI TOCTAHOBKU
JEMOHCTPALIMOHHOTO ¥ YYEHUYECKOTO AKCIIEPUMEHTA;

e[I€YaTHbIE U SKPAHHO-3BYKOBBIEC CPEICTBA OOYUCHHUS;

e CpeJICTBa HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHUH;

®DCAKTUBBI;

e[IepEYHN OCHOBHOM U JIOMOJIHUTEILHON yUeOHOU TUTEpaTyphl;

®BCIIOMOTaTeIbHOE 000PY/I0BaHNE U MHCTPYKIINH;

®OMOIMOTEYHBIN QOH/I.

YueOHO-MeTOANYECKOE o0ecIieueHue

[lepedyenb pekOMEHIyeMbIX Y4EOHBIX W3IaHUM METOAMYECKOU JUTEpaTypbl U
JIPYTUX UCTOYHUKOB.

OCHOBHBIE HCTOYHHKH:

[Mabpuensu O. C., OctpoymoB U.I'. Xumus ajist npodeccuil U crnenuanbHOCTEH
TEXHUUYECKOTO NMpoduiis: yueOHUK JJIs CTY/l. YUPEXKIACHUHN cpell. pod. 0Opa3oBaHuUs.
— M., 2019.

labpuensua O. C., OctpoymoB W.I'., CnagkoB C.A., Hopodeea H.M.
[TpakTukyM: y4eb. mocoOue st CTyA. YUpexXAeHui cpena. npod. odpa3zoBaHUs. —
M., 2019.

JlonoJIHUTeIbHbIE HCTOYHUKU:

[Nabpuensa O. C., OctpoymoB WN.I'., CmankoB C.A. Xumus: mocoOue s
moaroroBku kK EID: ydeb. mocobue I CTyA. YUYpexKAeHUU cpera. mpod.
obpazoBanus. — M., 2019.

Epoxun 1O. M., KoBaneBa U.b. Xumus mns mpodeccuit u crienuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiiei: y4eOHUK IS CTY/l. YUPEKACHHMI
cpen. mpod. odbpazoBanms. — M., 2019.

NudpopmanuonHoe odecneyeHue

HmeeTcst BO3MOKHOCTb CBOOOHOTO JOCTyNa o0ydatomumcst B UHTepHeT B
kabunere MupopmaTuku 1 MHPOPMAIIMOHHBIX TEXHOJIOTUN, UM YUTAITILHOM 3aJIe
OMOTMOTEKM BO BpeMsi yueOHOTO 3aHATHSI U B IEPUO BHEYUECOHOM IEATETLHOCTH MPU
BBITIOJIHEHUH BHEAYTUTOPHON CaMOCTOSATEILHON pabOThl U MHANBUIYATHEHOTO
POEKTA.
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HNuTepHeT-pecypesbl:
eWWW. pvg. mK. ru (omummuana «I[lokopu BopoObeBbI TOpBI»).
o Www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAUT AJIs1 MIKOJTBHUKOB « XUMUS).
e www.alhimikov.net (OOpa3zoBaTenbHbIi CAUT JJIs1 KOJIBHUKOB).
e www. chem. msu. su (QekTpoHHas OMOIUOTEKA 110 XUMHUH).
ewww.enauki.ru (MHTepHeT-u3aHue 11 yunreneil «K EctecTBeHHbIE HAYKI).
e www. lseptember. ru (MeTonnyeckas razera «llepBoe ceHTIOPs»).
ewww. hvsh. ru (okypHan «XuMuUsl B IIIKOJIE).
o www.hij.ru (KypHaT « XUMHS U KU3HBY).
e WWW.chemistry-chemists.com (3J1eKTpOHHBIN KypHAT « XUMUKHA U XUMUS).
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9. KOHTPOJIb U OLIEHKA PE3VJBTATOB OCBOEHUSI
TV CIIUTLIMHBI

OmeHka  KadyecTBa  OCBOGHHUS  CTYJGHTaMHU  Y4eOHOH  TUCIUIUIMHBI
OCYIIECTBIISICTCS B TIPOIIECCE TEKYILEro KOHTPOJIS YyCIEBAEMOCTH U MPOMEKYTOUHON
aTTeCTalluy CTYACHTOB.

Texymmii KOHTPOJb YCHEBAEMOCTH CTYIEHTOB IPOBOAMUTCS MO BCEM BHIIaM
ayAUTOPHOM M BHEAyIUTOPHOW CaMOCTOSITEJILHOM pPabOThI CTYIEHTOB HAa OCHOBE
pa3paboTaHHBIX IpenoaBaTesieM OIIEHOYHBIX MAaTEpUANIOB, a TAKKE B COOTBETCTBUU
C TpapuKOM BHYTPEHHETO KOHTPOJs. TeKymuid KOHTPOJIb YCIEBaeMOCTU
OCYIIECTBIISICTCSI MPENoaBaTesieM 3a CYeT Y4eOHOro BPEMEHH, OTBEICHHOIO Ha
OCBOEHHE Y4YEOHON MMCUMUIUIMHBI KaK TPAJAUIMOHHBIMHM, TaK W WHHOBAIIMOHHBIMU

METO/IAMH, BKJIIOYasi KOMITBIOTEPHBIE TEXHOJIOTUH.
[IpomexxyTOouHas arrecTtalnus OLEHUBAET PE3yJIbTaThl YYEOHOU NEATEIbHOCTH

cTyaeHTa 3a cemectp. opmoil KoHTpos siBisieTcs: AU depeHIUPOBAHHBIN 3aUeT.
@opMbl M METOJbl KOHTPOJS M OLEHKU pPE3yJbTaTOB OOYYEHUS JOJIKHBI

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

IIpeameTHbIe pe3yJIbTATHI OCBOCHUSA
TUCIHUNJIMHBI

@®opMbI M METOIbI KOHTPOJIAA U
OLIEHKH Pe3yJbTAaTOB 00y4eHUsl

c(OPMUPOBAHHOCTh MPECTABICHUIN
O MECT€ XMMHMHM B COBPEMEHHON Hay4dyHOH
KapTUHE MHpA; MOHUMAHUE POJU XHUMHH B
(dbopmHpoBaHUU Kpyrosopa 151
(YHKIHMOHAJIBHOM TIPaMOTHOCTH  4YeJIOBEKa
JUTSL peLIEHUs TPaKTUYECKUX 3a]1ay;

— BJIaJICHUE OCHOBOMOJAraroUMMU
XUMUYECKUMHU  TIOHSATUSIMU,  TEOPHUSIMH,
3aKOHAMHU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
II0JIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U
CHUMBOJIMKOM;

— BJIAJICHHE OCHOBHBIMM METOJaMH
HAay4YHOI'O T[IO3HAHWUS, HCIOJIb3YEMBbIMH B
XUMUHU: HaOJII0ICHUEM, OINKMCAHUEM,
U3MEPEHUEM,  DKCIEPUMEHTOM;  yMEHHUE
o0pabaTbiBaTh,  OOBSCHATH  PE3YJIbTAThI
MPOBEICHHBIX ONBITOB W JI€NaTh BBIBOJBI;
TOTOBHOCTh U  CHOCOOHOCTb NPUMEHSTH
METO/IbI MO3HAHUS npu pelIeHUH
MPaKTUYECKUX 3a]1ay;

—  c(OpMHUPOBAHHOCTH  yYMEHUS
NaBaTb  KOJIMYECTBEHHBIE  OLCHKU U
IPOU3BOJMUTH pPACYETBl 1O XHUMHYECKUM
dbopmynam U ypaBHEHHSIM;

— BIIAJICHUE TMpaBUJIaAMU TEXHUKHU

HabnooeHue;

MOHUMOPUHS;

OYyeHKa memamuieckux pegepamos,
00K1A008;

OYEHKA CO0epIHCanUsi NOpmoauo
cmyoenma;

MOHUMOPUHE U PEUMUHe 8bINOJIHEHUS
PA3IUYHBIX 8UO08 YUEOHOL
OesimelbHOCU,

oyenka s¢hexmusnocmu u Kavecmada
8bINOJIHEHUSL YYEeOHBIX 3a0aU;
Habaro0eHue 3a HA8bIKamu pabomol 8
2N100ANIbLHBIX, KOPNOPAMUBHBIX U
JIOKANIbHBIX UHPOPMAYUOHHBIX CEMSX,
OYEHKA BbINOIHEHUS

3auuma meopyecKux u nPOeKmHbix
pabom,

OYeHKa pabomwvi Cmyo0eHma Ha
OONOTHUMENbHBIX 3AHAMUSIX,

OYeHKa pabomuvl cmyoeHma Ha
ceMUHApax, y4eoHo-npaKmuiecKux
KOHGhepeHyusx, OIUMnUAOax,
mecmupoganue,
ougpepenyuposarmwlil 3auem.
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IIpeaMeTHbIe pe3yabTaThbl 0CBOCHHS

AUCHUII/INHBI

DopMbI 1 MeTOAbI KOHTPOJISI U
OLIEHKH Pe3yJbTATOB 00y4YeHusl

0e30MacHOCTH npu
XUMUYECKUX BEIICCTB,;

— copMUpPOBaHHOCTh COOCTBEHHOM
MO3ULMUA TO0 OTHOIICHUI0 K XUMHUYECKOH
MOJIy4aeMoOUu U3

uHpopMmaruu,
HUCTOYHUKOB.

HUCIIOJIb30BaHUN

Pa3HbIX

OI.[GHKa HHAUBUAYAJIBHBIX 06p330BaT€HI>HI>IX IIOCTH)KGHI/Iﬁ I10 pE3yJibTaTaM
TCKYIICI'O KOHTPOJIA IIPOU3BOAUTCA B COOTBECTCTBHH C YHI/IBepcaJIBHOﬁ IIKAJIOH.

KoaunyecTBeHHas OLICHKA HHAUBUAYAJIBHBIX

Ipouent .
00pa30BaTebHbIX H0CTHKEHMI
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




