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MHNOACHUTEJIBHASA 3AIINCKA
[Iporpamma oOmieo0pa3oBaTebHON Y4eOHON IUCHUIUIMHBI «XUMUS» IpelHa3HauyeHa
JUI W3Y4YEHUs] XUMHUH B TpodeccCHOHANBHBIX oOpa3oBaTelbHbIX opranm3anusx CIIO,
peau3ylomux 00pa30oBaTeNbHYI0 IIporpaMMy cpeaHero oOmiero oOpa3oBaHus B
npeneaax OCBOEHUSI OCHOBHOM MpogecCHOHaNbHOM 0o0pa3oBarenbHoil porpammel CITO
(OIIOIT CIIO) Ha ©0a3e OCHOBHOrO OOHIEro O00pa3oBaHUA TMPU  TOJATOTOBKE
KBIM(PHUIIMPOBAHHBIX PaOOUUX, CIYKAILUX, CIIEIUATNCTOB CPEAHETO 3BEHA.
[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero odiero oopa3zoBaHusl,
MPEABABIIEMBIX K CTPYKType, COJCPKAHUIO M pe3ysibTaTaM OCBOCHUS Y4YeOHOM
TUCIUIUIMHB  «XHUMHS», B COOTBETCTBUM C PeKOMEHIaIMsMu 110 OpraHu3aIliu
MOJIyYeHHUs CpeaHero oOlmiero oOpa3oBaHusl B Mpejeiax OCBOCHHUS 00pa30BaTEIbHBIX
MpPOrpaMM CpeiHero npodeccHuoHaJIbHOIO oOpa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ y4eToM TpeOoBaHUM (penepaabHBIX TOCYJAPCTBEHHBIX 00pPa30BaTEIbHBIX
CTaHJapTOB M  TOJydaeMoW  mpodeccmrm WM CICHHUATBHOCTH  CPEIHETO
podeccroHanbsHOTO 00pa3oBaHus (MUCKMO JlenmapTaMeHTa rocy1apCTBEHHOM MOJUTUKY B
cthepe moaroroBku padounx kaapos u 1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259), omoOpeHHO# pemieHHEM (eaepalTbHOr0 yUeOHO-METOAMYECKOr0 00BEAUHEHHS 110
obmreMy obpazoBanuto (mpotokos oT 28 utoHs 2016 r. Ne 2/16-3).
CopepxaHue mporpaMMbl « XUMUsD» HAIPABIICHO Ha JIOCTHXKCHUE CIICIYIONIUX IeJIe:
* opMupoBaHHE y 00YUYaIONMIUXCS YMCHHUS OIICHUBATh 3HAYUMOCTh XUMHUYECKOTO 3HAHUS
TUTSL KaXKJIOTO YETOBEKa;
* (hopmupoBaHUEe Y OOYYAFOIIHUXCS ICJIOCTHOTO MPEACTABIICHUS O MUPE M POJIM XUMUU B
CO3/IaHUH COBPEMCHHOH €CTECTBCHHO-HAYYHOW KApTHHBI MHpA; YMCHHS OOBICHATH
OOBEKTHIl M TMPOLIECCHl OKPYXKAMOIIEH NEHCTBUTENBHOCTU: HPHUPOAHOM, COIUATbHOM,
KYJIbTYPHOU, TEXHUYECKON CPEJIbl, — MCIONb3Ys ISl 3TOr0 XUMHUECKHUE 3HAHMUS;
* pa3BUTHE Yy OOyyaroluxcsi yMEHUHl pas3nuyarh (QakThl U OLEHKHU, CpPaBHUBATh
OLICHOYHbIE BBIBOJIbI, BUAECTh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBSA3b KPUTEPHUEB C
OTpe/IeNIEHHON CUCTEeMOW LIEHHOCTEeH, (GOpMyIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;
* mpuoOpeTeHre 00yYaIOUUMUCS OIbITa Pa3HOOOPa3HON AESITEIbHOCTH, TO3HAHMUS
Y CaMOIIO3HAHUS;, KJIFOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCATIbHOE 3HAUYCHUE IS
Pa3IMYHBIX BHUJIOB JESATEIBHOCTH (HABBIKOB pEIICHUs MpoOJeM, MPUHATHS pElICHUH,
noucka, ananuza u 06paboTku HH(OpPMAIK, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB U3MEPEHHI, COTPYTHIUYECTBA, O€30MacHOr0 0OpaIieHus C BEIIeCTBaMH B
MIOBCEIHEBHOMN KU3HN).
B mporpammy BKIIIOUEHO cojiepKaHHUE, HalpaBJIeHHOE HAa (OPMUPOBAHHE Y CTYACHTOB
KOMIIETEHIINH, HeoOXoauMmbIx it kadecTBeHHoro ocsoenus OIIOII CIIO na ©Oasze
OCHOBHOTO 001Iero o0pa3oBaHHsl C TMOJYYEHHEM CpeTHEro ooOIero oOpa3oBaHuUS;
MPOrpaMMbI  TOJTOTOBKM KBaNU(UIMPOBAHHBIX pabOYMX, CIYyKalluX, TPOrpaMMBbl
MMOATOTOBKH creIuaanucToB cpeanero 3peHa ( [ITICC3).
[IporpamMma MOKET UCTIONB30BATHCS IPYTUMU MpodeccHoHATbHBIMU 00pa30BaTeIbHBIMU
OpraHM3aIUsIMHU, pEATH3YIIUMHA 00pa30BaTEIbHYI0 MPOTPaMMYy CpPEIHEro OOIIero
obpazoBanuss B mpenenax ocBoerus OIIOIT CIIO nHa 6a3e OCHOBHOrO 0OIIEro
obpazosanus( [ITICC3).
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OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUIIJIMHBI «XUMM SI»

XUMHS — O3TO Hayka O BEIIECTBaX, MX COCTaBE M CTPOCHHUH, CBOWCTBAX M
MPEBPAIICHUSAX, 3HAYCHWHW XHMHUYECKHX BEIIECTB, MAaTEpPHUAIOB U TIPOIECCOB B
MPAKTUICCKON JIEATEIHPHOCTH YEIIOBEKA.

Conepxxkanne  o0mieoOpa3oBaTeibHOM  y4EOHOW — TUCHUILIUHBI  «XHUMUS»
HaIpaBJICHO HA YCBOEHHWE OOYYaIOIIUMKCS OCHOBHBIX IOHATHM, 3aKOHOB M TEOpUH
XUMHUH;, OBJAQJCHWE YMEHUSMH HAONIOJAaTh XUMUYECKUE SIBJICHHUS, TIPOBOJIUTH
XUMHYECKHH DKCIIEPUMEHT, IMPOHU3BOJUTH pacueThl Ha OCHOBE XHMHYECKHX (GOpMYIT
BEILIECTB U YPABHECHUN XUMUYECKUX PEAKIIUM.

B mpomecce m3ydeHus XxumMun y oOydYarOIIUXCs Pa3BUBAIOTCS ITO3HABATCIIHHBIC
WHTEPECHl W HHTCIUICKTyaJIbHBIE CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSATEIHHOM
MPUOOPETCHUST 3HAHWA IO XUMHUU B COOTBETCTBUU C BO3HHUKAIOMIMMH JKU3HCHHBIMU
mpoOJieMaMu, BOCIIUTBIBACTCS OCPEKHOE OTHOIICHUS K MPUPOC, TOHUMAHKUE 3I0POBOTO
oOpasa KU3HH, HEOOXOJUMOCTH MPEAYTPEKACHHS IBICHUN, HAHOCSIINX BPE]] 3I0POBBIO
Y OKpY’Karollen cpene.

OHU 0CBaMBAIOT MPUEMBI TPAMOTHOT0, O€30IMACHOTO UCTIOIB30BAHUS XUMHYECKIX
BCIIECTB W MAaTepPHAJIOB, TPUMEHSEMBIX B OBITY, CCIIBCKOM XO3SIMCTBE H Ha
TIPOU3BOJICTBE.

[Ipn  cTpyKkTypupoBaHMM  coJepkaHusi  oOuieoOpa3oBaTeslibHON  yueOHOMU
JTUCIMIUIMHBL I TPO(EeCCHOHANBHBIX 00pa30BaTEIbHBIX OpPTaHHM3aIUi, peaTu3yroIIX
00pa3oBaTeNbHYIO MPOTPaMMYy CPEIHEro o0IIero oOpa3oBaHHUS B MpeaeliaX OCBOCHUS
OIIOIT CIIO Ha 6a3e ocHOBHOTO OOIIEro oOpa3oBaHMS, YYHTHIBAIACh OOBEKTHUBHAS
pPCATBHOCTh — HEOOJBINOW O00BEM 4YacoB, OTMYIICHHBIX HA H3YYCHUE XUMHUU U
CTpeMJIEHUE MAaKCUMAaJIbHO COOTBETCTBOBAThH MM pa3BuBaroliero ooyuenus. [loatomy
TEOPETUYECKUE BOMPOCHl MAKCHMAJIbHO CMEIIEHBl K Hayaly U3y4eHUs TUCIUIUIUHBI, C
TeM 4YTOOBl TOCHEAYIOIUNA (QaKTUUECKUH MaTepuajg paccMaTpuBaliCi Ha OCHOBE
U3yYEHHBIX TEOPUH.

Peanuzanus e JyKTUBHOTO MOIX0/1a K U3YUYEHUIO XUMHUHU CIIOCOOCTBYET PA3BUTHUIO
TaKUX JIOTUYECKUX ONepaluid MBIIUIEHUS, KaK aHalu3 M CHUHTe3, 0000IIeHue u
KOHKpETH3aIusl, CPAaBHEHUE M aHAJIOTHS, CUCTEMATH3AIUS U KiIacCU(pUKaLUs U Jp.

N3ydyenne xuMuu B MNpoQecCHOHAIBHBIX 00pa30BaTENbHBIX OpTraHU3AIMIX,
peanm3yomux o0pa3oBaTeIbHYI0 MPOrpaMMy CpelHero o0mero oOpa3oBaHUs B
npenenax ocsoeHus: OIIOII CITIO Ha 6a3e ocHOBHOTO 001Iero 00pa3oBaHusl, UMEET CBOU
OCOOCHHOCTH B 3aBHUCUMOCTH OT Mpoduist mpodeccuoHaNbHOro 0o0pa3oBaHUs. ITO
BBIpAXKAeTCsl B COAEpX aHUM OOyYeHHS, KOJIMYECTBE YacOB, BBIACISIEMBIX Ha H3y4EHHUE
OTNIEbHBIX TEM TMPOrpPaMMbl, TIyOMHE HX OCBOEHHUS OOy4YalolUMHUCS, OO0beMe U
XapakTepe MPaKTHUYECKHX 3aHSITHH, BUAAX BHEAYJIUTOPHON CAMOCTOSITENILHON paboThI
CTYJICHTOB.

[Tpu ocBoenun mpodeccuii CI1O u cneunansrocten CI1O
TeXHUYeCKoro mpoduis mnpodeccHoHanbHOTO O0pa3oBaHUS XUMHUS H3y4aeTcs Ooiee
yrayOlIeHHO Kak mpoduibHas yueOHas TUCITUTUINHA.

Crenuduka u3y4eHuss XUMHUU TPU OBJIAJICHUU TPO(HECCUIMU U CTICIIUATLHOCTSIMHU
TEXHUYECKOro mpoduis OTpakeHa B Kaxaouh teme pasznena «CoxaepkaHue ydeOHOU
TUCHUIUIMHED B pyOpuke «lIpodunbHbie M mpodeccuoHanbHO 3HAYMMbBIE SJIEMEHTHI
COJIEp’KaHUsD». DTOT KOMIIOHEHT peanu3yercsl MpH MHIWBUIYATbHON CaMOCTOSTEILHOMN
pabore oOydJaronuxcsi (HamucaHuW pedepaTroB, TMOJATOTOBKE COOOIICHHUMA, 3alluTe
MPOEKTOB), B TIpoliecce y4eOHOW EesATENHHOCTH TOJ PYKOBOICTBOM IPEMNOIaBATEIIsS
(BBITTOTHEHUH XUMHUYECKOTO JKCIIEPUMEHTa —JI1a00PaTOPHBIX OMBITOB M MPAKTHYECKUX
paboT, penieHuu NPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33724 U T. II.).



JUiss  opraHu3ali  BHEAYJUTOPHOH CaMOCTOSITENBHOW pabOThl CTYAEHTOB,
opiaaeBatomux mnpodeccuamu CIIO u cnenumansHocTssMu CIIO  TexHUMYeckoro u
€CTEeCTBEHHO-HAYYHOTO TMpoduieil mpodeccuoHaibHOro 0Opa3oBaHMs, MPEACTaBICH
MIPUMEPHBII NepedeHb pedepaToB (I0KIAI0B), MHAMBUIYAJIbHBIX MPOEKTOB. B mpouecce
M3y4YeHHMs] XHMHUHM BaXHO  (QopMUpOBaTh HH(OPMALMOHHYID  KOMIETEHTHOCTH
oOyuvatoruxcsi. [loaToMy mnpu opraHuzanuv CaMOCTOSITEIbHOM pabOThl HEOOXOJIUMO
aKLEHTUPOBAaTh BHUMaHUE OOyYarOIIMXCS HAa TIOUCKE HWH(POPMAlMU B CpPEICTBAX
Maccmenua, MHTepHere, yyeOHOM M CHEIHAIbHOM JUTEPAType C COOTBETCTBYIOLIUM
oopMIIEHHEM U MPEACTABIEHUEM PE3YJIHbTATOB.

N3yyenne oOmieoOpa3oBaTeibHONM y4eOHOM AUCUUIIUHBI « XUMUS» 3aBEPIIACTCS
MoABEJICHUEM UTOTOB B (popMe mudpepeHIpoBaHHOTO 3aueTa UK SK3aMEHa B paMKax
IIPOMEXKYTOYHOM aTTecTaluu CTyneHToB B mnpouecce ocBoenus OIIOII CIIO ¢
noytyueHueM cpeasero oomiero oopazosanus ( [IIICC3.)



1. ACIIOPT PABOYEN TPOT'PAMMbBI YUEBHOM JIUCHUTLIAHBI

«XMUMUA»

1.1.06.1acTh NpUMEHEeHHs TPOrPaAMMbI
Pabouas mporpamMma y4eOHOM IUCUUIUIMHBI « XUMUS» TpeIHa3HaueHa

JUIA U3Y4YEHUs XUMHHM B IpodeccroHanbHbIX oOpa3oBaTenbHbIX opranuzanusx CIIO,
peau3yIomux 00pa30oBaTeNbHYI0 TIPOrpaMMy CpedHero oOmero oO0pa3oBaHUs B
npenesgax OCBOEHHUSI OCHOBHOH MpodeccuoHanbHOil oOpa3oBarenbHoil porpammel CITO
(OIIOIT CIIO) nHa ©0a3e OCHOBHOrO OOIIEr0 O0pa3oBaHUS MPU  TOJATOTOBKE
KBAUIM(UIIMPOBAHHBIX pabOYMX, CIyXalllMX, CIEHHATUCTOB CpPEJHEro 3BeHa IO
cneraibHOCTAM: 15.02.08 TexHOI0THS MAITMHOCTPOCHUSI.

PaGouas nmporpamma no AUCHMIUIMHE «XHUMHs» MOXKET ObITh MCIOJIb30BaHA B JPYIHX
y4eOHBIX 3aBEJIECHUSAX CpEAHEro MNpodecCHOHAIBHOIO O0pa30oBaHUSl TEXHHYECKOIO
npoduis. JUist U3y4eHUs XUMUU B PO(ECCHOHATIBHBIX 00pa30BaTENbHbBIX OpraHU3alUIX
CIIO.

1.2. Mecto y4eOHOHl IMCHUILVIMHBI B CTPYKTYpe OCHOBHOH NPO(ecCHOHAIBHON
o0pa3oBaTe/ibHOIl MPOrpaMMbl: MECTO YYEOHOM MUCHUIUIMHBI « XUMHS» — B COCTaBe
o0mieo0pa3oBaTebHBIX ~ YYEOHBIX  JUCHUIUIMH 1O  BbIOOpY, (OPMUPYEMBIX U3
obs3aTenbHBIX TpeaMeTHhIX obmacteit PI'OC cpegnero oOmiero oOpa3oBaHus, IS
npodeccuit  CIIO  wnu  cnenumanbHocteit  CIIO  coorBercTBylOmiero  mpoduis
npodecCUoHaIbHOTO 00pa30BaHUs.

1.3. Hesn 1 3agaun y4eOHO JTUCUMILJIMHBI — TPEOOBAHMS K Pe3y/ibTAaTaM OCBOCHUS
y4eOHOM IMCIHIIIUHBI:

OcBoeHue cojep:kaHus y4yeOHOM IUCHMIIMHBI «XHUMUS», 00ECHEeUMBAET JTOCTUKEHHE
CTYZCHTaMU CIIEAYIOLINX Pe3y/IbTaTOB:

* TUYHOCHIHBIX

—— YYyBCTBO TOPAOCTM M YBaXEHHUsI K HCTOPHUM M JIOCTHKEHHMSIM OTE4E€CTBEHHOU
XMMHUYECKOW HAayKH; XUMHUYECKH TIPAMOTHOE TMOBEACHHE B NPOodeCCHOHAIBHON
JESTEeIbHOCTH U B OBITY IpH OOpALIEHUH ¢ XUMMYECKUMH BELECTBAMH, MaTeprallaMu U
npoleccamMy;

—— TOTOBHOCTb K MPOJO/DKEHHIO OOpa30BaHMsS W TIOBBINIEHUS KBaIM(UKALMU B
n30paHHON MPO(ECCUOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XMMHUYECKUX KOMIIETEHIUI B 3TOM;

—— YMEHHE UCIO0JIb30BaTh JOCTHKEHUS! COBPEMEHHON XMMUYECKON HAYKH U XUMUYECKHUX
TEXHOJIOTUH ISl TOBBILICHHUSI COOCTBEHHOTO MHTEIIEKTYaIbHOTIO Pa3BUTHS B BEIOPAHHOI
po¢eCcCHOHAIBHOM 1S TeIbHOCTH;

* MemanpeomemHuix:

—— HCHOJIb30BaHHUE Pa3IMYHBIX BUJIOB MI03HABATEIBHOMN IE€ATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaIbHbBIX ONepaluil (IOCTaHOBKHU 3aJauu, (POpMyJIUPOBAHUS TUIIOTE3, aHAIN3A
U CHUHTE3a, CpaBHEHMs, OOOOILIEHHUs, CUCTEeMAaTU3allMd, BBIBJICHUS NPUYHUHHO-
CJICZICTBEHHBIX CBSI3€H, MOUCKAa aHAJIOTOB, (POPMYJIHMPOBAHUS BHIBOJIOB) JJIsl pEIICHHUS
MOCTaBJICHHON 3aJaud, NPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUSA (HAONIOACHMS,
HAYYHOTI'O HKCHEPUMEHTA) Ui M3YYEHUS PA3JIMYHBIX CTOPOH XMUMHUYECKUX OOBEKTOB U
MPOLIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOAUMOCTh CTAIKUBATHCS B IPOPECCHOHAIBHOM
chepe;

—— UCTOJbH30BAHUE PA3TUYHBIX UCTOYHUKOB JJIS TOJTYYCHHUS XMMUYECKOW MH(POpMAIIHH,
YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTh JJI JOCTHKEHHUS XOpOIIMX pE3yJbTaTOB B
npodeccuoHaNbHOM chepe;

* NPEOMEMHBIX. *



— chOpMUPOBAHHOCTH MPEACTABICHUN O MECTE XUMHUHU B COBPEMEHHON HAyYHOU
KapTUHE MHpa; [OHUMAHUE pOJIM XUMUUM B  (OPMHpOBAHMU Kpyrozopa u
(yHKIMOHAJIBHOM TPAaMOTHOCTH Y€JIOBEKA JUIs PEIICHUS] PAKTUYECKUX 3aay;
—— BJIAZICHUC OCHOBOIIOJIArartomliuMu XUMUYCCKUMU MMOHATHAMU, TCOPUAMH, 3aKOHAMHU
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMHYECKOW TEPMUHOJIOTUEN U
CHUMBOJIMKOMU,
—— BJIAZICHUC OCHOBHBIMHU MCTOAAMH HAYYHOI'O ITO3HAHHA, UCITIOJIb3YCMbBIMU B XUMHUU:
HaOJI0ICHNEM, OTTMCaHNEM, U3MEPEHHEM, SKCTIEPIMEHTOM; YMEHHE 00pabaThiBaTh,
00BSICHATH PE3YIbTAaThl MIPOBCACHHBLIX OIIBITOB U ACIATh BBIBO/JbI; TOTOBHOCTDb U
CIIOCOOHOCTH MNPUMCHATDH MCTOJbI ITO3HAHWS TP PCIICHUHA IPAKTUYCCKUX 3a/1a4,
- C(l)OpMHpOBaHHOCTB YMCHUA AaBaTb KOJIMYCCTBCHHBIC OLICHKW U IMTPOU3BOINUTH
pacydeThl 10 XMMUYECKUM (opMyJiaM U YpPaBHEHHUSIM;
—— BJIAJICHUC IIpaBUJIaMH TCXHUKH 0e30macHOCTH IMpHU UCIIOJIb30BaHNU XUMHNYCCKUX
BEIICCTB;
— ¢hOpMUPOBAHHOCTH COOCTBEHHON TIO3UIIMK [0 OTHOIICHHI0 K XHUMHUYECKOU
nH(pOpMaLIMH, [TOJTy4aeMON U3 Pa3HbIX HCTOUYHUKOB

TpeGoBaHus K MpeIMETHBIM Pe3yJibTaTaM OCBOCHHUSI 0a30BOTO Kypca XUMUHU
JIOJIKHBI OTPAXKATh:
1) chopMupoBaHHOCTH MPEJICTABICHUN O MECTE XMMHUU B COBPEMEHHOM HAy4YHOU
KapTUHE MHpa; TNOHUMAHHWE POJU XUMUU B (OPMUPOBAHUU Kpyrosopa u
(G YyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa JJIsl pElIeHUs MPAKTUISCKUX 3a/1a4,
2) BIAJ€HUE OCHOBOIOJIATalONIMMH XUMHYECKUMHU TOHSATUAMHU, TEOPHUSIMHU,
3aKOHAMM W  3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJb30BAHUE XHMHUUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOW;
3) BlageHUE OCHOBHBIMHU METOJIaMU HAyYHOTO TO3HAHMS, HCIOIb3YEMBIMU B
XUMUW:  HaOJIOJICHWE, OIMCaHHWe, HW3MEPEHUe, DKCICPUMEHT;, YMEHHE
0o0pabaTeIBaTh, OOBACHATH PE3YJbTATHI MPOBEJICHHBIX OIMBITOB U JIENIaTh BHIBOBI,
TOTOBHOCTh M CIIOCOOHOCTh MPHUMEHSATh METOIbI IIO3HAHWUSA TP PEIICHUHU
MPaKTUYECKUX 3a/a4;
4) chopMUPOBAaHHOCTH, YMEHHUS JaBaTh KOJIMYECTBEHHBIE OIEHKH W IPOBOJHTH
pacyeTsl M0 XUMHUYECKUM (popMyriamM U ypaBHEHHUSIM;
5) BrajieHre paBUIaMU TEXHUKU O€30MMaCHOCTH MPH MCIIOJIH30BAHUH XUMUYECKUX
BEIIIECTB;
6) chopMUPOBAaHHOCTh COOCTBEHHOHN IMO3UIIMHA TI0 OTHOIICHHIO K XHUMHUYECKOMN
nH(popManum, IoJIydacMoi U3 pa3HbIX HCTOYHUKOB,

BrimycKHUK, OCBOMBIINK 00pa30BaTENbHYIO NUCIUILIUHY «XHUMHUS», TOJHKEH
o0Jaath CcaeayrnmMu oonuMu komneteHnusmMu (nanee - OK):

OK 1. [lorumaTh CyIIHOCTh M COLMAIBbHYIO 3HAYMMOCTH CBOCU OymyImiei
npodeccun, mposBIATH K HEH YCTOWMUMBBINA UHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO AESATEIbHOCTb, ONMPEAEISITH METOABI U
CIIOCOOBI BBITIOJIHEHUS TPOGECCHOHANBHBIX 3a7a4, OIEHUBATh WX 3(PPEKTUBHOCTH
Y Ka4yeCTBO.

OK 3. Pemate mpoOsieMbl, OLEHHUBATh PUCKUM U MPUHUMATh PEIICHUS B
HECTaHJAPTHBIX CUTYaLUSX.

OK 4. OcyiecTBisITh MMOUCK, aHAIU3 U OLIEHKY MH(OpMalUU, HEOOXOAUMOM
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JUISl TIOCTAHOBKU W pelleHus Npo(ecCHOoHaIbHBIX 3a7a4, MpoPeCcCUOHATBHOIO U
JIMYHOCTHOTO Pa3BUTHSL.

OK 5. HUcnonb3oBath MHOOPMAIIMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUU IS
COBEPILIEHCTBOBAaHUS MPOPECCUOHAIBHON IEATETbHOCTH.

OK 6. Paborats B KOJUICKTHBE M KOMaHJIe, OOCCIICUMBATHL €€ CILJIOUYCHHC,
3¢ (PexTUBHO 00IIATHCS C KOJJIEraMu, pyKOBOJCTBOM, MOTPEOUTEISIMHU.

OK 7. CraBuTh ueId, MOTHBUPOBATh JEATEIBHOCTh IOJYUHEHHBIX,
OpraHU30BBIBATH W KOHTPOJHMPOBATH HUX pabOTy ¢ TPUHATHEM Ha ce0s
OTBETCTBEHHOCTH 3a PE3yJIbTaT BBHIMOJHEHUS 33 IaHUI.

OK 8. CamocrosaTenbHO oOmpeAessITh 3ajJadud  MpopeCcCUOHATBLHOTO |
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS CAaMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBATh
MOBBINICHUE KBATU(UKAIUH.

OK 9. bBbITh TOTOBEIM K CMEHE TEXHOJOTMH B MNpodecCuoHaIbHON
JIeSITETLHOCTH.

- npodeccuoHabHBIMU KommeTeHIuaMu (ganee - IIK), cooTBeTcTByrOmuMu
OCHOBHBIM BHJIaM J€SITEIILHOCTH:

IIK 2.3 [TpoBOANTE UCTIBITAHUSI MOJICNIA AJIEMEHTOB CHCTEM aBTOMATHU3AIMU B
peabHBIX YCIOBHUSX C IIEJIbIO TOJTBEPKICHHS pab0TOCTIOCOOHOCTH U BO3MOYKHOM
OIITUMM3AIINHU
B pe3y.TH)TaTe OCBOCHHUA NUCHUIIIIMHBI o6yqa}0mnﬁc;1 JOJIDKCH YMeTI):

e Ha3bIBAaTh U3yUYCHHBIC BEIIECTBA 110 HOMEHKIIATYPE;

¢ OInpcaciiiTb BAJICHTHOCTb, CTCIICHb OKHCJICHUA XHMHYCCKUX JJICMCHTOB, THII
XUMHYECKOU CBA3H, 3apsAa HOHA, YUCJIO ITPOTOHOB, HeI\/'ITPOHOB, QJICKTPOHOB, YHUCIIO
OHCPICTUUCCKUX yp0BHeI>i, NPpUHAJIC)KHOCTb BCHICCTB K PAa3HbBIM KiacCaM
HCOPIraHUYCCKHUX U OPTraHUYCCKUX COCHHHCHHﬁ;

® XAapaKTCPU30BAThb: O6H_II/IG XUMHMYECKHE CBOMCTBA MCTalJIOB, HCEMCTAJIIIOB,
OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX U OPIraHUYCCKUX COCHHHCHHﬁ;

e OOBSICHATH: 3aBUCHUMOCTH CBOMCTB BCHICCTB OT UX COCTAaBa U CTPOCHUA, IIpUPOAY
XUMHYECKOU CBA3H, 3aBUCHUMOCTb CKOPOCTHU XUMHYECKOMN PCAKIIMU K ITOJIOKCHUC
XUMHYCCKOT'O PaBHOBCCHA OT PA3JIMUYHBIX q)aKTOpOB;

® BBHINOJHATH XUMMYECKHUM OKCIICPUMCHT IIO0O pacCIlO3HAaBaAHHIO Ba)KHEHIIINX
HCOPIraHUYCCKHUX U OPTaHUYCCKUX COGﬂHHeHHﬁ;

¢ IIPOBOJUTH CaMOCTOSITEIbHBIN IIOHUCK XUMHYECKOU I/IH(bOpMaI_II/II/I C
HCIIOJIb30BAHUCM PA3JIMYHBIX HCTOYHUKOB;

® CBs3BIBATH M3YUEHHBIN MaTepHal CO CBOECH MpodeccuoHaNbHON JeSTENbHOCTHIO;
® pelaTh PacUETHBIC 33/1a4M M0 XUMHUYECKUM (OopMyJiaM U yPaBHEHUSM;
e coOmoaaTh MpaBuiia OXpaHbl TpyJa Npu paboTe B KAOMHETE XUMUHU.

B pesynbrare ocBOCHHS TUCHUIUTHHBI 00YUYaAIOIIUICS JTOHKCH 3HATh:

e Ba)XHEUIIHUE XUMHUYCCKUE TOHSITHS: BCIICCTBO, XUMHUYECKUI QJICMCHT, aTOM,
MOJICKYJIa, OTHOCUTCJ/IbHAA aTOMHAA U MOJICKYJIIpHAsA MacCCbl, MOH, AJIJIOTPOIINA,
HU30TOIIbl, OTPUIATCIBbHOCTD, BAJICHTHOCTDH, CTCIICHL OKUCIICHHA, MOJIb, MOJIAIpHAA

Macca, MOJIIpHBIH 00BEM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJISPHOTO U
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HEMOJIEKYJIIDHOTO  CTPOCHMS,  PacTBOPBI,  DJIEKTPOJUT,  HEDIJIEKTPOJIUT,
JNEKTPOIUTHYECKAS JUCCOLAALNS, BOCCTaHOBHTEIIb, OKHCJICHUE u
BOCCTAaHOBJICHHE, TEIUIOBOM 3(@EKT peakuuu, XUMHYECKOE paBHOBECHE,
YIJIEPOIHBIN CKENeT, PyHKIMOHANIbHAS IPyIa, H30MEPHUs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBl XHMHH: COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBO COCTaBa
BenlecTs, [lepuoanueckuit 3axkon [I.M.Menneneena;

® BaKHEHIIME BEUIECTBA M MaTEpHUalibl: METAJUIbl M CIUIABBl, CEpHAas, COJIAHAfd,
a30THas1, YKCyCHasl KHCIIOThI, OJIarOpPOAHBIE I'a3bl, BOJOPOJ, KHUCIOPO, TaJIOrEHBI,
LIEJIOYHbIE ~ METaJUIbl;  OCHOBHBIE,  KHUCJIOTHBIE, aM(OTepHbIE  OKCHUPbI,
TUIPOOKCH/IBI, IEJI0YH, YIJIEKUCIbIM, YrapHblil, CEpHUCTBIA ra3bl, aMMHaK, BOJA,
NPUPOAHBIN ra3, METaH, 3TaH, STWIEH, alleTUJIEH, XJIOPUJ HATpHs, KapOoHaT,
rupokapOOHaT HaTpusi, OEH30J], COHUPTHI, AQUPHI, KUPBL, MbLIO, YIIEPOIbI,
aHWIMH, aMUHOKHUCIIOTHI, O€JIKH, BOJIOKHA, Kay4yKH, IJIaCTMACChl, YIIIEBOIOPO/IbI;

® OCHOBHBIC TCOpUHU XHWMHHU!: BHGKTpOHHTHqGCKOﬁ Jucconanu, CTpPOCHUA
OpTaHNYCCKHUX U HCOPTAHNYCCKUX COGI[HHGHI/Iﬁ.

1.4. PexomeHnayemoe KOJIMYECTBO YACOB HA OCBOCHHE NIPOrPaMMbl JMCHHMIIIHHBI:
MaKCUMaJIbHOM yueOHOM Harpy3ku oOydatonierocss 141 gac, B TOM yucie:
00s13aTeIbHON ayIUTOPHOUM yueOHOM Harpy3ku odydaromierocst 98 yacos;
CaMOCTOATEIHHON paboThI 0OyUatomierocsi 43 yaca caMOCTOSITEIILHON paboTHI.
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2. CTPYKTYPA U COIEPKXAHHUE YUYEBHOM JUCHHUIIIINHBI
2.1. O0bem yueOHON TUCUMILIMHBI U BUIbI Y4eOHOIl padoThI

Bup yuyeoHoi padorsl

Oobvem uacoe

MaxkcumaJjibHast y4eOHasi HAarpy3Ka (Bcero) 141
O6si3aTeibHAs ayANTOPHAsI yueOHAsi HATPy3Ka (BCero) 98
B TOM YHCIIE:

TEOPETUYECCKUE 3aHATUSA 72
MIPAKTUYECKUE 3aHATHUS 26
KypcoBas paboTa (IIpOeKT) -

CamocrosiTesibHas padoTa o0yuaroierocsi (Bcero) 43
B TOM YHCJIE:

peghepam 10
cocmasnenue ypagHeHutl 3
peuerue 3a0a4 6
00K1a0 8
coobwenue 16

Umoecosas ammecmayus 6 ghopme - oughghepenyuposannozo 3auema
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2.2. KajengapHo-TeMaTH4eCKH IJIAH U coJepP:KaHue Y4eOHOH TUCIMIIUHbI

HavMeHoBaHue pa3xesioB 1 TEM

Coaep:kaHue yU4€0HOI 0 MaTepnaJia, JIa00pPaTOPHbLIE Pa0O0Thl 1|

MpaKTH4YeCKUE 3aHATHS, CAMOCTOATEIbLHAs Pa00Tal O6bem | YpoBeHb
00YYAIOIIHUXCH, KYPCOBas PA00Ta (IIPOEKT) (eciu| 4yacoB OCBOEHHUS
mpeodycmompenvl)|
1 2 3 4
Paznmen 1. Opranndeckast XUMHsL. Cooepircanue yueonozo mamepuana- 66 gac 66
1.1. OcHoBHbIE OHATHS Oprannyeckoit xumuu | Codepaircanue yueonozo mamepuana-2uac 4 2
Y TEOPHs CTPOCHHS OPraHUYECKUX COCTUHEHU I
Tema 1.1.1 BBenenue. OCHOBHBIE TTOJIOXKEHUS [IpeameTt opranmyeckoi xumuu. [Ipupoansie, 4 1
TEOPUH XUMHUYECKOTO CTPOCHHUS UCKYCCTBEHHBIC M CHHTETUYECKHE OPTraHUYECKHE BEIIECTRA.
A.M.BbyTtneposa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMHU.
Knaccudukamnus peakiuii B opraHu4ecKon BanentHocTh. XMMHUYECKOE CTPOCHUE KaK MOPSIOK
XUMHH. COEJIMHEHUSI aTOMOB B MOJIEKYJIbI 0 BaJIECHTHOCTU. . OCHOBHbBIE
MOJIOXKEHUS TEOPUU XUMUYECKOro cTpoeHus. M3omepus u
u3oMepbl. XuMuueckue GopMyJibl 1 MOJEIH MOJIEKYJI B
opranuudeckor xumun. Knaccudukamus opraHm4ecKux
coenuHenuit. Knaccudukaiys BemecTsB 1o CTPOSHUIO
YTIAEPOAHOTO CKeJleTa U HAINYUIO (DYHKIMOHATBHBIX TPYIIIL.
I'omonoru u romosnorusi. Hawana Homenkmarypsl [lUPAC.
1.2. YrneBogopoasl U UX IPUPOTHBIE Cooeporcanue yueonozo mamepuana-18 uacoe 18

HMCTOYHHNKN
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1

2

Tema 1.2.1. IIpeaesabHbie
YIJIEBOXOPOAbI(AJIKAHDI)

AJKaHBI: TOMOJIOTUYECKUN P, ©30MEPU U HOMEHKJIATypa
aTKaHOB. XMMHUYECKHE CBOMCTBA alIKaHOB (METaHa, dTaHa):
rOpeHue, 3aMelieHue, pa3aoKeHne, IeTuAPUpPOBaHUE.
[IpumeHeHne aikaHOB HA OCHOBE CBOMCTB.

1.2.2. Tlpaktuueckoe 3ansatue Ne§

CocraBieHue CTpyKTYpHBIX (hOpPMYIT H30MEPOB IPEIEIbHBIX
yIJ1€BOJOPOOB.

1.2.3 .AnkeHsbl

DTuUJEeH, ero noixy4yeHue (IeruIpupoBaHueM TaHa,
JernoauMepu3anueit moausTuiaeHa). 'omoaornyeckuit ps,
U30MEpPHsl, HOMEHKJIaTypa alKeHOB. XUMHUECKHE CBOWCTBA
ATUJICHA: TOPEHHe, KaueCTBEHHBIE peakiuu (00ecIIBEeUNBaHNE
OpOMHOI BOJIbI M PacTBOpa MepMaHraHaTa Kajius), TuApaTanus,
nosuMepu3zanus. [IpumeHenne 3TuaeHa Ha OCHOBE CBOMCTB

1.2.4.J]IneHnl. AJTIKUHBI

[ToHsTHE O AMEHAX KaK YIJI€BOJOPOJIax C IBYMs JBOMHBIMU
cBs3aMU. COonpsiKEHHBIE TMEHbl. XMMUYECKHE CBOMCTBA
OyTtaauena-1,3 u uzomnpena: odeciiBedyrBaHue OPOMHON BOJbI U
noJIMMepu3alus B Kayuyku. HaTypasibHbIll 1 CHHTETUUECKUE
Kay4yyku. Pe3uHa.

AuerunieH. XMMHUYECKHE CBOMCTBA allETUJIEHA: TOPEHUE,
oOecrBeunBaHue OPOMHOM BOJIbI, IPUCOECTUHEHUE XJIOPOBOAOPOIA
u ruapartauus. [IpumeHenue aneTuiieHa Ha OCHOBE CBOWCTB.
MexkiiaccoBasi U30Mepus € alKaIuCHAMMU.

1.2.5.Apensl. [IpupoaHbie HCTOUYHUKHU
yTIEBOIOPOIOB.

benzon. Xumudeckue CBOMCTBa OCH30J1a: TOPEHUE, PCAKITHH
3amMenieHus (TajJoreHupoBanue, HuTpoanue). [IpuMenenue
OeH30J1a Ha OCHOBE CBOWCTB. [IpupoaHbIif ra3: cocras,
NPUMEHEHHE B KQ4eCTBE TOIUIMBA.

Hedts. CocraB u nepepabotka Hedru. [leperonka nedru.
Hedrenpoaykrsi.
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1.2.6 IIpakTudeckoe 3anstre Ne9

«3aKperuieHne U yriyOsaeHue 3HaHUui O CTPOEHNUH, HOMEHKIIAType
YTIEBOAOPOJIOBY

1.2.7 IIpaxTuuaeckoe 3aastue Nel(

XUMHUYECKUE CBOMCTBA yTIIEBOJAOPOIAOB

CamocTtosTenbHas padboTa
[TpupoaHble HICTOYHUKHU YTIEBOAOPOJIOB — HE(PTH, ra3, yroib. Ux
pOJIb B HAIIEH KU3HU

Tema 1.3. Kucnoponocoaep:xaiue
OpPraHUYECKHUE COCTMHCHUS.

Cooepircanue yueonozo mamepuana -18 4yacos

18

1.3.1 CrnupTel. @EHOMBI.

[Tonydyenue sTaHONIa OPOKEHHUEM TIIFOKO3bI M TUpaTanuen
sTHieHa. ['uapokcunbpHas rpynna kak QyHkiuoHanbHas. [lonstue
0 MpeAeNbHBIX OJIHOATOMHBIX CIUPTaX. XUMHUYECKHE CBONCTBA
ATaHOJa: B3aUMOJEHCTBUE C HATPUEM, O0Opa30BaHUE MPOCTHIX U
CIIOXHBIX 2QUPOB, OKUCICHHE B anbaerul. [Ilpumenenue atanona
Ha OCHOBE CBOMCTB. AJIKOT'OJIU3M, €ro MOCIEICTBUS U
nperynpexaeHue.

['munepuH Kak mpecTaBUTEIh MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakiusi Ha MHOroaTOMHbIe ciupThl. [IpumeHenue
[JIULIEPUHA.

duznyeckue U XUMUYECKUe CBOMCTBA (eHona. BzanmHoe
BIIUSTHUE aTOMOB B MOJIEKyJie heHoJIa: B3auMOJICHCTBUE C
TUAPOKCUIOM HATpHsl M a30THOM KucioToil. [Ipumenenue denona
Ha OCHOBE CBOICTB.

1.3.2 IIpakTuueckoe 3anstre Nel 1

XUMUYECKHE CBOMCTBA CTUPTOB U (DEHOJIOB
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1.3.3. Anpneruasl. KapOoHOBBIE KUCTOTHI.

[Tousatue 06 anbaerunax. AlbaeruHas rpyrmna Kak
¢yHkumoHanbHas. @opMabAETu U €ro CBOWCTBA: OKUCIICHHE B
COOTBETCTBYIOIYIO KHUCIIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOINN ciupT. [loaydeHne anpaeruioB OKUCICHUEM
COOTBETCTBYIOLIUX cUpPTOB. [IpuMeHenune popmanbaeruaa Ha
OCHOBE €0 CBOWCTB.

[TonsiTne o kapOooHOBBIX KuciaoTax. KapOokcunbHas
rpynna kak QpyHKuuoHaiabHas. ['oMogorndeckuil psiji npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. [lomyueHne kapOOHOBBIX
KHCJIOT OKHCJIEHUEM aJIbJIETUI0B. XUMUYECKHE CBOICTBA
YKCYCHOM KHCIIOTBI: OOLIME CBOMCTBA C MUHEPATbHBIMU
KHUCIIOTaMHU U peakuus stepudukanuu. [Ipumenenue ykcycHon
KHCJIOThI HA OCHOBE CBOMCTB. BbIcHIne xupHbIE KUCIOTHI Ha
IIpUMEpe NaIbMUTUHOBON U CTEAPUHOBOM.

1.3.4 TlpakTudeckas padora Nel2

Oxkwucnenne cnupta B anbaerua. OKHCICHHE allbIeTHIOB
rugpokcugom meau (1)

1.3.5. Cnoxnbie 3¢pupsl. XKupsbi.

[Tony4yenue cnoxxHbIX 3(UPOB peakluen STepuuKanuu.
CrnosxHble 3¢upsl B ipupojie, ux 3Hauenue. [Ipumenenue
CJIOXHBIX 2(HPOB HA OCHOBE CBOMCTB.

XKupsl kak crnoxxkubsie 3¢upbl. Kinaccudukanus Kupos.
XUMHUYECKHE CBOMCTBA KUPOB: TUAPOIINU3 U TUAPUPOBAHUE
KUAKUX KUpoB. [[puMeHeHune >xupoB Ha OCHOBE CBOMCTB. MbLia.
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1.3.6. YrieBonl.

VYrneBozpl, UX KiaccuduKaius: MOHOcCaxapuisl (TJI0KO3a,
dpyKTO32a), AMCcaxapu bl (caxapo3a) U mojaucaxapuisl (Kpaxmai u
IEJITI0NI03A).

['mroko03a— BelecTBO € IBOMCTBEHHON (QyHKIIUEH —
aNbJETUA0CIUPT. XUMUYECKUE CBOMCTBA TIIIOKO3bI: OKUCICHHE B
[JIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHUE B COPOUT, CIIUPTOBOE
Opoxenue. [I[pumeHeHne riaoKo3bl HA OCHOBE CBOMCTB.3HAUCHUE
yTJEBO/IOB B KMBOM MPUPOJIE U )KU3HU uenoBeka. [lonstue o
peakuuax NOJUKOHACHCAIIMY U THAPOJIN3a Ha IPUMEpe
B3aMMOIIPEBPAILICHUI: TITI0K03a —> MOJIMCaXapu/Il.

1.3.7 IlpakTuueckas padora Nel3

«X¥UMHYECKHE CBOWCTBA IITFOKO3bI, Caxapo3bl, GPPYKTO3HI »

Tema 1.4. Azotoconepxaliye OpraHuuecKue
coenuHeHus. [Tonmumepsl.

Cooeprcanue yueonozo mamepuana -124ac

12

1.4.1. AMuHBI. AMUHOKHUCIIOTHI

[Tonsitue 06 amuHax. AnudaTudeckue aMUHBI, UX KJIacCU(PUKAIIHII
Y HOMEHKJIaTypa. AHWINH, KaK OPraHUYeCKOe OCHOBAHHUE.
[Tomyuenue anunMHa U3 HUTpoOeH3oJa. [I[puMeHeHne aHuIMHA Ha
OCHOBE CBOMCTB. AMMHOKHCIJIOTHI Kak aM()OTepHBIC
T YHKIIMOHAIBHBIC OPTAaHNMYECKHE COSAMHEHUS. XUMUICCKUE
CBOMCTBA aMHMHOKHCIIOT. B3aUMOJACHCTBHE CO MICITOYaMH,
KHCIIOTAaMHU U IPYT C APYTroM (peakiius MOJUKOHICHCAIIH ).
[TenTuanas cBsi3b ¥ moJunenTuabl. [IpuMeHeHre aMUHOKHUCIIOT Ha
OCHOBE CBOMCTB.

1.4.2. benkmn.

[TepBuyHasi, BTOpUYHAS, TPETUUHAS CTPYKTYPhI OCIIKOB.
XHUMHUYECKHE CBOMCTBA OCIIKOB: TOPEHHUE, ACHATYPAIIUs, THAPOJIN3,
[[BETHBIC peakuu. buonornyeckne GyHKIIUNA OCITKOB.
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CamocTrosTenpHas padoTa.
Posnp OeJIKOB B OpraHu3Me 4ejJoBeKa

1.4.3. Ilomumepsl

benku u monucaxapuasl Kak OMOMOJIMMEPHI.

[Inmactmaccel. [lonydyeHue noauMepoB peakiuen
MOJIMMEPU3AIUHU U TTOJTUKOHACHCAIIMU. TepMOIUIaCTUYHBIC U
TepMOpeakTUBHbIE Tu1acTMacchl. [IpeacraBuTenu miacTmace.

Bonokna, ux xnaccudukanus. [lonydenne BOJIOKOH.
OTtnenpHbIC MPEICTABUTENN XUMHUUECKUX BOJIOKOH.

CamocTtosTenbHas padboTa
N3BecTHBIE pOoCcCUCKHE XUMUKU — byTiepoB, MapkOBHHUKOB,
boponun, Jlebenen

Paznen 2 .O6mas u HeopraHu4yeckasi XUMHSI.

Oo0mas u Heopranuveckasi xumus. (464)

75

Tema 2.1BBenenne. OCHOBHBIE XUMHYECKHUE
MOHATHUSA U 3aKOHBI.

Cooeprcanue yueonozo mamepuana-4uac

2.1.1.BBenenne .OCHOBHBIE MOHITUA 1 3aKOHBI
XUMUU.

OcHoBHbIe OHATHUS XUMuK: BemniectBo. AtoMm. Moneky:na.
XuMuyeckui aneMent. Amotponus. [IpocTeie u cioxHbIe
BelecTBa. KauecTBeHHBIN M KOJIMYECTBEHHBIN COCTaB BEUIECTB.
XuMHYecKkue 3Haku U Gopmyiibl. OTHOCUTENbHBIE AaTOMHAS U
MoJieKysipHas Macchl. KonmndecTBo BeliecTna.

OcHoBHBIE 3aK0OHBI XUMHH: CTeXHoOMeTpHsl. 3aKOH COXpaHEHUs
MAaccChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB
MOJIEKYJISIPHON CTPYKTYpBI. 3aKOH ABOTAJIpO U CIEICTBUS UX
HETO.

2.1.2 Tlpaktuueckoe 3ausitue Nel

«Pemenue PaCUYCTHBIX 3a/1a4 I1I0 OCHOBHBIM 3aKOHAM XHUMUH ».

Tewma 2. 2. [lepuoanueckuii 3aKoH U
nepuoanyeckas cucrema .M. MeHnneneeBa

Cooepicanue yueonozo mamepuana -
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2.2.1. lleproanueckunii 3aKOH ¥ IEpUOAUYECKAS
cucrema [[.1.Menneneera. CtpoeHue aToma .

Otkpertue [1.1. Menaeneesrsim llepronnueckoro 3akoHa.
[Tepuoanueckuii 3akoH B popmynuposke [[.1. Menneneesa.

[Teproanueckas TabauIa XUMUYECKUX JIEMEHTOB —
rpaguieckoe 0ToOpakeHUE MepUOINIECcKoro 3akoHa. CTpyKkTypa
NEePUOANYECKON TaOIUIIbL: IEPUOAbI (MaJible ¥ OOJIbIINE), TPYIIIHI
(rmaBHas U moOouHas). ATOM— ClIOXkHas yactuua. Aapo (IpoTOHbI
U HEUTPOHBI) U 3JIeKTpoHHAs 00osouka. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJlbIX MEPUO/IOB.
OCOOGEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB OOJIBIINX MEPUOJOB (MEPEXOAHBIX IJIEMEHTOB).
[Mousitrie 06 opbuTassx. S-, p- u d-OpOutanu. DIeKTPOHHbBIC
KOH(UTYpali aTOMOB XMMHUYECKHUX AJIEMEHTOB.

CoBpemMeHHast GOopMyIHPOBKA EPUOIUIECKOTO 3aKOHA.
3HayeHHe NepUOANYECKOrO 3aKOHA U MEPHOJMYECKON CHUCTEMBI
xuMHueckux aeMeHToB [I.M. MenneneeBa Juis pa3BUTHS HAYKU U
HNOHUMAaHU XUMUYECKOH KapTUHBI MUDA.

Tema 2.3. CTpoeHue BeliecTa

Cooeprcanue yueonozo mamepuana-

2.3.1.0cHoBHBIE TUIIBI XUM. CBsI3U. MoHHAS U
KOBAJICHTHBIE CBA3H.

Karuonsl, ux oOpazoBaHue U3 aTOMOB B pe3yJIbTaTe
npolecca OKUCICHNUS. AHUOHBI, UX 00pa30BaHUE U3 AaTOMOB B
pe3yabTare npoiecca BocctaHoBIeHUsA. IOHHas CBsI3b, KaK CBS3b
MEXIy KaTUOHAMU U aHHUOHAMH 32 CUET JIEKTPOCTATUYECKOTO
nputspkeHus. Knaccuukarysi HOHOB: IO COCTaBy, 3HAKY 3apsja,
HAJIMYUIO THAPATHOU 000109ku. OHHBIE KpUCTAIITUYECKUE
peuietku. CBOKCTBA BEHIECTB ¢ MOHHBIM THUIIOM KPUCTAILNTMYECKON
penieTku. Mexanu3m 00pa3oBaHUs KOBAJIGHTHOM CBSI3U
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(0OMEHHBIN U JOHOPHO-AKLENTOPHBIH).

DneKTpooTpHULaTeNbHOCTh. KoBaneHTHbIE NOsipHas U
HEIoJIsIpHast CBsI3U. KpaTHOCTh KOBaJICHTHOM CBSI3H.
MonexynspHble 1 aTOMHBIE KpUCTAJUIMYECKUe pemeTku. CBoKcTBa
BEILIECTB C MOJICKYJIIPHBIMU M aTOMHBIMHM KPUCTAJUIMYECKUMU

pelieTkamu.
2.3.2. Tlpaktuyeckoe 3anstue Ne2 [TonsTue 0 cMecu BelecTB. ['OMOreHHbIE U TETEPOTreHHbBIE
Yuctele BeniecTBa U cMecH.  JlucnepcHbie cMmecu. CocrtaB cMeceil: 00beMHast 1 MacCOBas JOJIU KOMIIOHEHTOB
CUCTEMBI CMeCH, MaccoBasi J0JIsl IPUMECEH.

[Tonsitue o gucnepcHoit cucteme. JucnepcHas dasza u
nucnepcuoHHas cpena. Kinaccudukanus JUCepCeHbIX CUCTEM.
[ToHsITHE O KOJUTOUIHBIX CUCTEMaX.

«IIpuroToBiaeHne TUCTIEPCHBIX PACTBOPOBY

Tema 2.4. Bona. PactBopsl. Dnekrponutndeckas | Cooepircanue yueonozo mamepuana -64ac
JMCCOLIAITHSI.

2.4.1. Bona. PactBopsl. PacTBOopenue. Bopa kak pactBoputesib. PacTBOprUMOCTH BEIIECTB.
DIIEKTPOIUTUYECKAs TUCCOLMALINS BELIECTB HacelieHHble, HEHACHIILIEHHBIE, [TEPECHIIIEHHBIE PACTBOPBL.
3aBUCUMOCTb PaCTBOPUMOCTH I'a30B, KUIKOCTEN U TBEPIBIX
BEIIECTB OT Pa3IMUHbIX (HaKTOPOB.

MaccoBas 1075 paCTBOPEHHOTO BEIECTBA DJIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI. DIIEKTPOIUTHYECKAs Iucconuanus. MexaHu3Mbl
3IEKTPOJIUTUUECKON TMCCOLMALINN JIJIS1 BEIIECTB C PA3IMYHBIMU
TUMAMHU XUMHUYECKOM CBA3U. [ MapaTupoBaHHbIE U
HErUApaTUPOBAaHHbBIC NOHBIL. CTENEHb 3JEKTPOIIUTHUECKOU
mucconuanuu. CunpHble U cnadbie MeKTpoanuThl. OCHOBHEBIE
MOJIOKEHUS TEOPUU AIEKTPOIUTUUYECKON nucconuanuu. Kuciorsl,
OCHOBAHMS U COJIA KaK JIEKTPOJIUTHL.
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1

2.4.2 Tlpaktryeckas paborta Ne3

Peakmuu nonHoro oomena .

2.4.3 Ilpaktryeckoe 3austue Nod

[IpuroroBieHne pacTBOPOB C ONPEIEIEHHON MaCCOBOM
J0JIed PaCTBOPEHHOI'O BEILIECTBA.

Tema 2.5. Knaccudukanus HeopraHmueckux
COE€IVHEHNN U UX CBOMCTBA

Cooeprcanue yueonozo mamepuana -10 gac

10

2.5.1. KucaoTsl 1 ©X CBOMCTBA

KuCoThI Kak 3JeKTPOIUTHI, UX KIacCU(PUKALIMS TI0 Pa3IUYHBIM
Mpu3HaKaM. XMMUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUH
AMEKTPOJIUTUYECKON auccormanuu. OcoO0eHHOCTH
B3aMMOJICUCTBHS KOHIICHTPUPOBAHHON CEPHOM U a30THOM KUCIJIOT
¢ metayuiamMu. OCHOBHBIE CITOCOOBI TOJYYSHUST KHCIIOTHI.

2.5.2.0cHoBanus 1 ux cpomctBa Cojid, OKCHIbI
1 UX CBOMCTBA

OcHOBaHMS KaK JICKTPOIUTHI, UX KJIacCHU(PUKAIIHS IO
pa3IUYHBIM TpU3HAKaM. XMUMHUUECKHE CBOMCTBA OCHOBAHUH B
CBETE TCOPHUH AIEKTPOJUTUUECKON auccormanuu. Pa3inoxenue
HEPaCTBOPUMBIX B BOjie OCHOBaHUM. OCHOBHBIE CIIOCOOBI
noytydeHus: ocHoBaHuid. CoJii Kak AeKTpodauThl. Conu cpenHue,
KHCIIbIE M OCHOBHBIE. XMMUYECKH CBOMCTBA COJIeH B CBETE TEOPUU
IIEKTPOIUTHYECKOU nuccorranuu. CrocoObl MOyYeHus COoJeH.
IM'uaponms coneit. Okcubl M UX cBoiicTBa. Coneobpasyromme u
HecosieoOpa3ytomue okcuabpl. OCHOBHBIC,
aMdoTepHbIe U KUCITOTHBIC OKCHJIBI. 3aBUCUMOCTh XapaKkTepa
OKCHJIa OT CTEIEHHU OKHUCIIE-

HUS 00pa3yroIero ero MeTajuia. XMMHYECKUE CBOKMCTBA
okcuoB. [Tomyyenne oKCcHIoB.

2.5.3. [Ipaktuyeckoe 3ansTue No5

«CBoHCTBa KMCJIOT, OCHOBAHUM, COJICH, OKCHJIOB)

20




CamocTtosTenbHa padoTa.
KucnoTsl B MaIIMHOCTPOCHUH

Tema 2.6. XuMuueckue peakiuu

Cooeprcanue yueonozo mamepuana-6uac

2.6.1.Knaccudukanuss XUMUYECKUX PEaKIIUMA

OKHUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIC pCaKkunun.

Peakiuu coerHeHus, pa3IoKeHHs, 3aMeIICHHS, 0OMeHa.
Karanutuaeckue peakiun. OOpaTuMble M1 HCOOPATUMBIE PEAKIIHH.
['oMOreHHBIC U TETEPOTCHHBIE PEAKIIMH. DK30TEPMHUUCCKHUEC U
SHIOTEPMHUYECKHE peakiuu. TeroBo 3pHeKT XUMUISCKUX
peaknuid. Tepmoxumudeckue ypaBHeHuUs1. CTENeHb OKUCIICHHS.
OxucnuTenb U BOCCTaHOBJICHHE. BOCCTaHOBUTENh U OKHCIICHHE.
Meton anekTpoHHOTO OanaHca A COCTaBJICHUS ypaBHEHUH
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuuii. CocTaBiIcHHE
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIEC peakiun. [Toadop

K02 PUITHEHTOB.

2.6.2.CKOpOCTh XUMUYECKUX PEAKIINIT
OO6paTUMOCTh XUMUYECKUX PEAKIIUH.

[IpakTrueckoe 3ansiTue Ne6

[ToHsiTHE O CKOPOCTH XUMHUECKHUX PEaKIUil. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKHUX PEAKIINI OT pa3MYHbIX (DaKTOPOB:
IPUPOJIbI pearupyIOIIUX BEIIECTB, UX KOHIICHTPAIUH,
TEMIIEpPaTypbl, TOBEPXHOCTH COMPUKOCHOBEHUS U UCIIOJIb30BAHUS
Katanu3aTopoB. OOpaTUMble U HEOOPATUMBIEC PEAKIUH.
XHMMHUYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEIICHHUS.

«®DakTopHI ,BIUAIONINE HA CKOPOCTh XUMUYECKOH peakiu Pacuer
CKOPOCTH XMMHUYECKON PEaKIII .
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1

2

Tema 2.7.MeTaiuibl U HEMETAJLIEL.

Cooepircanue yueonozo mamepuana -6 yaca

31

2.7.1. Obmast xapaKTepUCTHKa METAJIJIOB.

OO0111as1 XapaKTepUCTUKA HEMETAJIOB.

Oco0eHHOCTH CTPOEHHUS aTOMOB U KPUCTAJIJIOB.
®dusnueckue cBoricTBa MeTamuioB. Kimaccudukaius MeTanioB 1o
pa3IUYHBIM IPU3HAKaM. X UMUYECKUE CBOMCTBA METAJIJIOB.
DJIEKTPOXUMUYECKHUN Pl HAIPSHKEHUHA METAJIIIOB.
Meraorepmus.

O6mue cnocoObl monydeHus: MmetauioB. [lonstue o
Metaiutypruu. [lupoMeraiutyprusi, THAPOMETAIUTYPrus U
anekTpomeTautyprus. CriaBbl YepHbIe U IBETHbIC. OCOOEHHOCTH
cTpoeHust aToMoB. HemeTanibsl — npocThie BENIeCTBa.
3aBHCUMOCTh CBOWCTB T'aJIOTEHOB OT MX MOJOKEHUS B
[Tepuoanueckoit cucreme. OKUCIUTENBHBIE U BOCCTAHOBUTEIHHBIE
CBOMCTBA HEMETAJJIOB B 3aBUCHUMOCTH OT UX MOJIOKEHUS B PALLY
ANEKTPOOTPULATEILHOCTH.

2.7.2. TlpakTuyeckoe 3anstue Ne7

«O01I1Me CBOMCTBA METAJIIOBY

CamocrosTenbHas pa60Ta
O6I_III/I6 CBOMCTBA METAJJIOB. MeTallibl B MAaIlTMHOCTPOCHUHU.

CamocrosTenbHas pa60Ta
HpI/IKJ'IaI[HBIC OoTpacjii XUMHH

15

JuddepeHnupoBaHHbIN 3a4eT

Hroro

141

22




XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJILHOCTH

CTYJAEHTOB.

Coaep:xxanune 00y4eHus

XapaKTepuCTHKA OCHOBHbIX BH/10B
AeATeJILHOCTH CTYJAEHTOB
(Ha ypoBHe y4eOHBbIX JeiiCTBHIN)

Baxuelinmue xuMu4eckKue
MOHATUSA

VYMeHue AaBath ONpeAeIcHue U
OIEepUPOBATh CIEAYIOIUMHA XUMUYECKUMHU
HOHSTHUSIMH: BEUIECTBO, XMMHUUECKHUIA
JJIEMEHT, aTOM,

MOJIEKYJa, OTHOCUTENIbHbIE aTOMHAs U
MOJIEKYJISIpHAs. MAacChl, HOH,

AJUTOTPONHS, U30TOIbI, XUMUYECKas CBSI3b,
AJIEKTPOOTPULATENBHOCTD, BaJICHTHOCTD,
CTENEeHb OKUCIIEHUS, MOJIb, MOJISIpHAs
Mmacca,

MOJIIPHBIN 00beM ra3000pa3HbIX BEIECTB,
BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBHI,
AIIEKTPOJIUT U HEJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAS TUCCOLUALIUS,
OKHUCJIUTENh U BOCCTAHOBUTEIb, OKUCIICHUE
Y BOCCTAHOBJIEHUE, TEINIOBON 3 peKT
peaxiu, CKOPOCTb XUMHUUECKOH peakiu,
KaTaJlnu3, XUMUYECKOE paBHOBECHE,
yIJIepOJIHBIN CKeNeT, GyHKIMOHAIbHASA
rpynma, u3o0Mepus,

rOMOJIOTHSI

OcCHOBHBIC 3aKOHBI XUMHH

DopMyIMPOBaAHUE 3aKOHOB COXPaHEHUS
MacCHhI BEIIECTB M ITOCTOSIHCTBA COCTaBa
BEIIICCTB.

YcraHoBKa MPUYMHHO-CIIEICTBEHHOM
CBSI3M MEXJy COJICp’KAaHUEM 3TUX 3aKOHOB
Y HallUCaHUEM XUMHUYECKUX HOpMyIT U
YPaBHECHUU.

YcraHoBKa 3BOJIIOIIMOHHON CYIIIHOCTH
MEHJIEJICEBCKOM U COBPEMEHHOM
(bOpMyYITHPOBOK MEPUOTUUECKOTO 3aKOHA
. . MenaeneeBa. O0bsiCHCHUE
(M3UYIECKOTO CMBICIa CUMBOJIUKH
MePUOANYECKON

TaOJULBI XUMHYECKHUX d1eMeHTOB []. 1.
MenpeneeBa (HOMEPOB AJIEMEHTA,
neprojia, TPYINbl) U YCTAaHOBKA MIPUYUHHO-
CJIECTBEHHOM CBS3U MEXKy CTPOCHUEM
aToOMa M 3aKOHOMEPHOCTSAMH U3MEHECHUS
CBOICTB 2JIEMEHTOB U 00pa30BaHHBIX HMHU
BEIIECTB B IEPUOAAX U IpyIax.
XapaKTepuCTHKA SJIEMEHTOB MAJIbIX U
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OONBIINX NEPUOOB M0 UX MOJOKEHUIO B
[Iepnognueckon cucreme /1. M.
Menneneena

OCHOBHBIE TEOPUN XUMHUHU

YcraHoBKa 3aBUCUMOCTH CBOMCTB
XUMHYECKHX BEUIECTB OT CTPOCHUS ATOMOB
00pa3yoIINX UX XUMUYECKHUX JIEMEHTOB.
XapaKTepUCTUKA BA)KHEUIIINX THUIIOB
XUMHYECKHUX CBSI3EH U OTHOCHUTECIHLHOCTH
ATOU THUIIOJIOTHH.

OO0OBsICHEHHE 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHHUS
KPUCTAJUIMYECKUX PELIETOK.
DopMyIUPOBKA OCHOBHBIX MOJOKEHUN
TEOPHUHU DIICKTPOJIUTUYECKON TUCCOIUALINT
Y XapaKTEPUCTHUKA B CBETE ATOW TEOPUH
CBOWCTB

OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coeuHeHn. @OpMyITMPOBKA OCHOBHBIX
MOJI0KEHUN TEOPUU XUMHUYECKOTO
CTPOEHUSI OPTaHHUYECKUX COCIMHEHUMN U
XapaKTEPUCTUKA B CBETE TOU TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COEIMHEHUN

Baxnenmne BeniecTsa 1 MaTepualibl

XapaKTepuCcTUKa COCTaBa, CTPOEHUS,
CBOWCTB, MOJyYEHHS U IPUMEHEHUS
BakHenmux MetaioB (IA u Il A rpynm,
AJIOMUHHS, JKeJle-

3a, a B €CTECTBEHHO-HAYYHOM Mpoduiie u
HEKOTOPBIX d-3JIEMEHTOB)

Y UX COEUHEHUN. XapaKTEePUCTUKA
COCTaBa, CTPOCHUS], CBOMCTB, IIOJIyYEHUS U
npume-

HeHus BaxHeHmux HemeTauios (VI A,
VIIA, VIA rpymm, a Takke a3oTa u
docdopa, yriepona u KpeMHUS, BOJAOPOIA)
Y UX COEUHEHUN. XapaKTEePUCTUKA
COCTaBa, CTPOCHMUSI, CBOMCTB, MOJIyYEHUS U
npume-

HEHMS BaXKHEUIINX KJIACCOB
YIJIEBOJIOPOJIOB (JIKAHOB, IUKJIOATKAHOB,
AJIKEHOB, AJIKKWHOB, aPEHOB) U UX Hanbolee
3HAUYUMBIX

B HAPOJAHOXO3AMCTBEHHOM IJIaHE
npejacTaBuTeNnei. AHaIOruuHas
XapaKTEPUCTUKA BAXKHEUIINX
MpEeACTaBUTEIIEH

JIPYTUX KJIaCCOB OPraHUYECKHUX
COCIMHECHUI: METAHOJIA ¥ ITAHOJIA,
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CJIOXKHBIX 3PHUPOB, KUPOB, MBI,
anpaeruioB (hopmManbAeTUI0B U
aleTanbAeTHAa), KETOHOB (aIleToHA),
KapOOHOBBIX KUCIIOT (YKCYCHOW KHCIIOTBHI,
JUTSL €CTECTBEHHO-HAYYHOTO PO
NIPEICTABUTEIICH IPYTUX KIIACCOB KHCIIOT),
MOHOCaXapuJ0B (TJIFOKO3bI), JUcaxa-
pUI0B (caxapo3sbl), MOJHUCAXAPUIOB
(kpaxmalia ¥ 1eJITI0NI03b] ), aHIIINHA,
AMUHOKHCJIOT, OCITKOB, NCKYCCTBEHHBIX U
CUHTETHUYCCKHX

BOJIOKOH, Kay4yKOB, TJIACTMACC

XUMHYECKH I A3BIK
M CHMBOJINKA

Hcnonb3oBaHue B yueOHOH U
poQeCcCHOHATBHOM JACSITEIHLHOCTH
XUMHUYECKUX TEPMHUHOB M CHUMBOJIUKH.
Ha3BaHue M3y4eHHBIX BEIIECTB IO
TPUBHAILHOW WITH MEXTyHAPOTHON
HOMEHKJIATYpE U OTPAKEHUE COCTaBa ITUX
COCJIMHEHUH C TIOMOIIBI0 XUMUYECKIX
dbopmyn. OTpakeHHE XUMUIECKUX
TPOIIECCOB C TIOMOIIBIO YPaBHEHHIA
XUMHUYECKHUX PeaKui

XuMH4YecKHe peakunu

OOBsicCHEHHE CYIIHOCTH XUMHYECKUX
nporieccoB. Kimaccudukanms
XUMHYECKUX PEAKIHHA MO Pa3THYHbIM
NpU3HAKAM: YHCITy U COCTaBY MPOIYKTOB U
peareHToB, TerioBomy 3dekry,
HarnpaBJICHHIO, (pa3e, HATHIUIO
KaTaJIn3aTopa, N3MECHCHHIO CTETICHEH
OKHCIICHHS 3JICMEHTOB, 00pa3yIOIINX
BEIICCTBA.

YcTaHOBKA MPU3HAKOB OOIIETO H
Pa3IMYHOTO B TUTIOJIOTHH PEAKITUH JIIsI
HEOPTaHUYECKON M OpPraHMYECKOW XMMHH.
Krnaccudunukanus BemecTB U mMpoIeccoB
C TOYKH 3PCHUS OKUCIICHUS-
BoccTaHoBJIeHUs. COCTaBIEHUE YpaBHEHUN
PEaKIHii ¢ MOMOIIIBIO METO/1a
3JICKTPOHHOTO OaJlaHca.

OOBbsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIIUU U TOJIOKEHUS
XUMHYECKOTO PAaBHOBECHUS OT PA3ITUYHBIX
dbakTopoB

XUMHYECKHH IKCIIEPUMEHT

BrlmonnHeHne XMMHYECKOT0 SKCIIEPUMEHTA
B [TIOJIJHOM COOTBETCTBUU C MIPABUIIAMU
0e30MacHOCTH.

Hab6mronenue, puxcarus u onvucanue
pe3yJIbTaTOB MPOBEICHHOTO IKCIIEPUMEHTA
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Xumuyeckass uHGpopMauus

[IpoBeneHne caMOCTOATENBHOTO TIOUCKA
XUMHUYECKOU HH(pOpMAaIIH C
MCIOJIb30BAHUEM PA3JIMYHbBIX HCTOYHHUKOB
(Hay4YHO-TIOITYJISIPHBIX

U3JaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UuTepHeTa).

Hcnons30BaHNE KOMITBIOTEPHBIX
TEXHOJIOTUH 111 00pabOTKU U Tiepenavn
XUMHUYECKOU HH(pOpMALIMK U €€
IpeJICTABJIEHUs B pa3JIUYHbIX (popmax

Pacuersl o xuMu4eckum (popmyaam
U YPaBHEHUSIM

YcraHoBKa 3aBUCUMOCTH MEXKITY
Ka4eCTBEHHOUN U KOJIMYECTBEHHOU
CTOpPOHAMH XUMHUYECKUX OOBHEKTOB U
MpoueccoB. PellleHne pacyeTHbIX 337134 10
XUMUYECKUM HOpMyJIaM U YPaBHCHHSIM

IIpopunsHoe 1 npogeccoHAIBHO
3HAYHMOE
coaeprKkaHue

OOBbsicHEHNE XUMHYECKUX SIBJICHUI,
MIPOUCXOAIINX B IPUPOJIE, OBITY U Ha
npou3BojcTBe. OnpeneneHue
BO3MOKHOCTEH MPOTEKAHUSI XUMHUECKUX
MpeBpaIeHU B PA3IUYHBIX YCIOBUSX.
ColnroieHne mMpaBuil SKOJIOTUYECKH
I'PaMOTHOTO MOBEJICHUSI B OKPY-

)aroren cpene. OleHKa BIUSHUS
XUMUYECKOTO 3arPsSI3HEHUS OKPYKAIOIICH
Cpe/bl Ha OpraHu3M YeJIOBEKa U JpyTrue
JKUBBIE Opranu3Mbl. CoOMIOACHUE TIPABUIT
6e3omacHOro oOpaIeHus ¢ TOPIYUMH U
TOKCHYHBIMHU BeEIIECTBAMH, J1aOOpaTOPHBIM
obopynoBanuem. [ToaroToBka pacTBOpoB
3a/ITaHHON KOHIICHTPAIMH B OBITY U Ha
MIPOM3BO/ICTBE.

Kputnueckas orieHKa TOCTOBEPHOCTH
XUMHUYECKOW HH(POpMAIIHH,
MOCTYMArOIIEH U3 pa3HbIX HCTOYHUKOB
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3. YCJIOBUS PEAJIM3AIIMA YUEBHOM JUCIUILINHBI

3.1. TpeGoBanusi K MUHUMAJBHOMY MaTePUAJIbHO-TEXHUYECKOMY O0ecneYeHH 10

Peanuzanust yueOHON TUCHUILTMHBI TpeOyeT HaTu4usl yueOHOTo KabuHeTa « XUMUS»;

Ob6opynoBanue yueOHoro kabunera: 1. [lepronuyeckas cucrema anemenTos J1. U.
Menpeneena (Tabimiia).

2. DIEKTPOXUMHUYECKUMN DI HAIPSKEHUNA
MeTaJuIoB (TabauIa).

3. Tabmuira «PacTBOPUMOCTE COJIEH,

OCHOBAHHUM, KHCJIOT B BOJC».

4. TaOauel

Texaudeckue cpeacTBa 0OyICHUS:

1. Kommerotep B coope Intel Original LGA-1155 Pentium G2120

2.ITpuntep HP Laser Jet 1020

3.Mynbrumenuiineiii npoextop Vivitek D519

4. Inanpoekrtop Jletn

5. dunanpoexrop CBUTA3b

O6opynoBanue JadopaTopuu ¥ pabOUYNX MECT JJabopaTOpPHH: HAOOPHI TaOJIHIL,
BHjicoMarHuTohoH ¢ Habopom DVD dunprMoB

IIpubopvl, annapamypa, uncmpymernmol
1. Becsl paBHOIUIEUEBBIE, PYUHBIE C TIpeIeliaMy B3BelnBaHus B rpammax: ot 0,02 r.
molr.;
Pa3noBec
Juctunmarop

Oruerymurenu
CroupTomeTphl
CeTku MeTayuIMUecKe acOECTUPOBAHHBIE PAa3HBIX PA3MEPOB
[ITaTuB MeTauIMyecKuit ¢ HAOOPOM KOJIell U JIarloK
taTuB mist mpoOUpok
. CnupTtoBka
10. Mukpockon 6uonornueckuit (buHokyssp 4-100x)
11. ApeomeTtp
12. BeITspkHOM mKad
Ilocyoa u ecnomoeamenvhvie Mamepuavl

©ONOUAWN

[taTuB 1abOpaTOpHBIA IS 3aKPEIUICHUSI TIOCY Il U IPUOOPOB € 2-3 mankaMu
[TpoGupku

Boponka nabopaTtopHas

Konba konndeckast pa3Hoil eMKOCTH

[Taiouku CTEKIISIHHBIE

[Iunerka ria3xHas

CrakaHbl XUMUYECKHE PA3HONH €MKOCTH

CrexJia mpeIMETHBIE

9. Turnu dapdopossie

10. HunmuHapbl MepHBIE

NGOk~ wDdDE
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11.Yamka BeIapuTeIbHAS

12. [Ilun1s! TUTETbHBIE
13.bymara ¢unbTpoBaHHas
14.Bara rurpockonuyeckas
15. Jlepxatens a1 mpoOUpoK
16.1lItatuB myst IPOOHPOK
17.Epiu 1yist MOMKHY KOJIO ¥ IPOOUPOK
18. Hoxxauist

19.TlomoTtente

20.Kpyxxku dapdopoBbie
21.Crexia 4acoBble

22. X¥MHYECKHE pEaKTHUBBI
23. X¥UMHUYECKHE UHIUKATOPbI

IIporpammHoe odecrieueHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,
nuteH3uoHHbIH 1oroBop ot 07.05.2008 (OO0 "HIIO Unnyxkius

bpsiuckoe mpenct."), "Microsoft Office Standard 2007" Microsoft Open License
43178755 (OOO "HIIO Wuaaykmus"), HOMEp 3aka3za TOPrOBOrO TMOCPETHUKA
ML766281-3

3.2. UudopmanmonHoe odecnevyeHne y4eOHOM U CIUTNIIAHbBI
IlepeyeHb pexoMeHayeMbIX Y4eOHbIX U3aaHuii, UHTEepHET-pecypcos,
AONOJHUTEJIBbHOM JINTEPATYpPhbI

OcHogHble UCTOYHUKU.

1. Tabpuensu O.C., OctpoymoB W.I'. Xumus mis npodeccuii U crieruaibHOCTEH
TexHudeckoro npodunsa. M.: Akagemus, 2017. 272 c. (14 sk3.). — ISBN 978-5-
4468-4315-2.

2. Ilenuka B.U., AdanaceeBa O.0., JlaBpentseBa O.B. Oprannyeckas XxuMus. Y.
[Toco6-¢ s CITO, 2021. Ucrounuk mocTyma: WWW.Profspo.ru

3. IIpecc N.A. Obmas xumus. DbC «Jlanby, 2021. 496 c. Ucrounuk pocrymna:
www.elanbook.com

JlononnumenvHvie UCMOYHUKU.

1.  JleBunkuéi M.M. [lo6po moxanoBaTh B xumuto, 2021. McTouyHHMK mocTyma:
www.profspo.ru

2. Ilpecc N.A. Ob6mas xumus. DbC «Jlanby, 2021. 496 c. McrouHuk mocTyma:
www.elanbook.com

3. Crace H.®., KopmrynoBa A.B. Pemenue 3agad o obmieit xumun. DbC «JIauby,
2021. 168 c. Uctounuk moctyma: Www.elanbook.com

4. Tpy6 M. Mexanusmbl Heopranumdeckux peakiuii, 2021. Mcrounuk mocryma:
www.profspo.ru.

5. IllaBemskoB A.B., [/IpoznoB A.A. Heopranmueckas xumusi. YueOnuk, 2019.
Hcrounuk mocryma: WWw.profspo.ru
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Hnmepnem pecypcoi
1. http: //www.iprbookshop.ru/ - Dnexrponno-6ubaMoTEUHAs CHCTEMa

2. IPRbooks http://www.consultant.ru/ - CripaBouHo-1ipaBoBas
cucreMa Koncynsrantlnroc

3. http: //www.elibrary.ru/ - Hanponansnas 51eKTpoHHast GuOIMOTEKa
4. http: //www.edu.ru/ - denepansubiii Uareprer-nopran «Poccuiickoe 06pazoBaHue»

METOAUYECKOE OBECHHEYEHUME JUCIIUIIJIMHBI
YMK
MeTtonnyeckue ykazaHus 10 IPOBEIECHUIO MTPAKTUYECKUX paboT no XUMHUH
MeTtonnyeckue yka3zaHus 110 BHEAyAUTOPHON paboTe no XuMuu

3.3. MeToan4yecKkue peKOMEeHIANMHU IJI HHBAJIU/I0B H JIMI C OTPAHUYE€HHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jlist 00y4aronmxcsi ¢ OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI MOTYT
NPUMEHSATCS Ccieayrone (GopMbl OpraHu3aliy IeJarorndeckoro Ipoiecca H
KOHTPOJISI 3HAHUM:

0151 C1ab0BUOAUUX.

- o0ecrieunBaeTCs UHIAUBUAYaJIbHOE paBHOMEPHOE ocBelnieHue He meHee 300
JIFOKC;

- JUI  BBINIOJIHEHUS KOHTPOJIBHBIX 3aJaHUN TIPU  HEOOXOIUMOCTHU
IIPEIOCTABIISIETCS] YBEITUUUBAIOIIEE YCTPONUCTRO;

- 3aJIaHUs JJIS BBITIOJIHGHUS, a TAKXKE WHCTPYKIIUS O TOPSIAKE BBITIOJTHECHUS
KOHTPOJIbHBIX 3aJjaHuil 0()OPMIISIOTCS YBEIWYEHHBIM IpudTOoM (pasmep 16-20);

OJIs1 27YXUX U CAAOOCTBIUAUUX:

- obecrieunBaeTcs HaJu4Yue  3BYKOYCHJIMBAIOIICH amnmapaTypbl

KOJIJIEKTUBHOTO II0JIb30BaHUS, pu HEO0OXOTUMOCTH O0yJaroIIIXCs
IIPEAOCTABIISIETCSA 3BYKOYCHJIMBAIOIIAs arraparypa VHJIUBU1YaJIbHOT O
IIOJIb30BAHUS;

- JUTS JIMIL C TSDKEJIBIMHM HAPYIICHHSIMH PEUH, TIYXUX, CIa0O0CIBIIIANNX BCE
KOHTPOJIBHBIC 3aJIaHds TI0 JKEJaHWI0 OOYYalOMIMXCS MOTYT TPOBOJHUTHCS B
MMCbMEHHOH (hopme.

OcHoBHOH (opMOli OpraHu3aluu IMEJarormueckoro Ipolecca sBISETCS
WHTETPUPOBAaHHOE OOyYeHHWE WHBAIHIIOB, T.€. BCE OOydaromiuecs 00y4aroTcs B
CMCIIIAaHHBIX TPYIIAaX, WMEIT BO3MOXXHOCTh IIOCTOSHHO OOIIATBCS  CO
CBEPCTHUKAMH, JIETYE aallTHPYIOTCS B COIUYME.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM
JANCHUITJINHBI

KoHTpoJib U omeHKa pe3yibTaTOB OCBOCHHUSI y4€OHON TUCHUILIMHBI OCYILECTBIISIETCS
MpenojaBaTeieM B IPOLIECCe MPOBEICHUS MPAKTHUECKUX 3aHATUM U J1a0OpaTOPHBIX
paboT, TECTUPOBAHMS, a TAKKE BBITIOJHEHHUS 00yJAOIIUMUCA UHAUBUAYAIbHBIX 3aJaHUN,
MPOEKTOB, UCCIICIOBAHUM.

Pe3yabTaThl 00yuenust @opMBbI M METOABI KOHTPOJISI M
(ocBOEHHBIE YMEHHsl, YCBOCHHbIE 3HAHMSA) OLICHKH Pe3yJIbTAaTOB 00y4eHHUs!
B pesynbrare ocBoeHUs yUeOHON AUCIMILIUHBI
«Xumus» 00yJarouuics T0JKeH YMETh: Tekymuit KOHTPOJIb B opMme:
* Ha3bIBaTh: U3YUYECHHbIE BEUIECTBA M0 v/ CaMOCTOSTENBHBIX PadoT;
TPUBUATBHOW MM MEKIYHApPOIHOM v’ 11ab0paTOPHBIX ¥ MPAKTUYECKUX
HOMEHKJIaTypE; pabor;

* OMNpPEIETATh: BAJICHTHOCTh U CTENICHb TEMaTUYECKUX TECTOB;
OKHCJICHUSI XUMUYECKHUX JIEMEHTOB, THUI XUMUYECKUX TUKTAHTOB;
XUMHYECKOM CBSI3U B COCAMHEHUSIX, 3aps]l HOHA, KOHTPOJIBHBIX PabOT MO TeMaM
XapakTep Cpe/ibl B BOJHBIX pacTBOpax y4eOHON JUCITUTIITUHBI.
HEOPraHWYECKUX U OPTAaHUYECKUX COCAUHEHUM,
OKHCIIUTENb U BOCCTAHOBUTEb, TPUHAJIICAKHOCTD
BEIIECTB K Pa3HBIM KJlacCaM HEOPraHUYECKUX U
OpPraHWYECKUX COCIUHEHUN;

* XapaKTEepPU30BATh: HIEMEHTHI MAJIBIX IEPUOOB
1o ux nojioxkeHuro B [leproanueckoil cucteme
JI.1. Menpaeneena; o0mue XMMUYECKHUE CBOMCTBA
METaJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPTaHMYECKUX COCIMHEHU;
CTPOCHHME U XUMHUYECKUE CBOKMCTBA N3YUEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX COCIMHEHU;

* OOBSICHATH: 3aBUCUMOCTH CBOWCTB BEILIECTB OT
UX COCTaBa U CTPOEHUSI, IPUPOTY XUMUUECKOMN
CBsI31 (MOHHOM KOBaJIEHTHOM, METAJNTMUECKON U
BOJIOPOJTHOM ), 3aBUCUMOCTb CKOPOCTHU
XUMUYECKON PEaklMy U MOJI0KEHUE XUMUYECKOTO
paBHOBECHS OT Pa3IUYHbIX (PAKTOPOB;

* BBINOJHATH XUMUYECKHI SKCIIEPUMEHT: 110
pPacIlO3HABaHUIO BAXKHEHIITUX HEOPTraHUYECKUX U
OpPraHUYECKUX COCAUHEHUN;

* IPOBOJUTH: CAMOCTOSTEIbHBIA MTOUCK
XUMHUYECKON MH(OPMAIINH C UCTIOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB (HayYHO-TIOMYISIPHBIX
W3JIaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WNHrepHeTa); UCIOIB30BaTh KOMIIbIOTEPHBIE
TEXHOJIOTUH 11 00pabOTKH U MepeIauu
XUMHUYECKOW WH(OPMAIIUY U €€ TIPEJICTABIICHUS B
pa3nuyHbIX popmax;

* CBA3BIBATH: U3YUYECHHBIN MAaTEpUAIl CO CBOEH
po¢heCCHOHANBHOM IS TEIbHOCTHIO;

AN
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* pemiaTh: pacyeTHBIC 3a7a4U 110 XUMUYECKUM
dhopmysiaM U ypaBHEHHUSIM;

WCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS
B IIPAKTHYECKOMU JIEATEILHOCTH U MIOBCEIHEBHOMN
JKU3HU:

* I OOBSICHEHUS XUMUYECKUX SIBJICHHH,
MPOUCXOAIIUX B IPUPO/IE, OBITY U HA
MIPOU3BO/ICTBE;

* ompenaeNeHUus] BO3MOXHOCTH MPOTEKaHUs
XUMUYECKHUX MPEBPAIICHUN B PA3THUHBIX
YCJIOBUSX U OIICHKU UX TOCJIC/ICTBUIA;

* DJKOJOTUYECKH TPAMOTHOTO MOBEICHHUS B
OKpY>Karolleu cpeae;

* OICHKH BJIUSHUS XUMHUYECKOTO 3arpsi3HCHUS
OKPY’KaIOIIEeH Cpelibl Ha OPTraHU3M YeJIOBEKa U
JPYTHUE KUBbIE OPTaHU3MBI,

* (0e30macHOro 00paIIeHHs C TOPIOYUMU U
TOKCUYHBIMH BEIIECTBAMHU U Ja0OPaATOPHBIM
000pyI0BaHHEM;

* TIPUTOTOBJICHUS PaCTBOPOB 3aJIaHHOMU
KOHIICHTPAIIMK B OBITY U Ha TPOU3BOJICTBE;

* KPUTHUYECKOU OIIEHKHU JOCTOBEPHOCTH
XUMUYECKON MH(pOpMaIUK, MOCTYNAOIICH 13
pa3HbIX HICTOYHUKOB.

B pesynbrare ocBoeHHS yueOHOW NUCITUTUIMHBI
«XuMus» 00yJarouuics TOJKEH 3HATD:

* BaXKHEHIIINME XMMHYCCKHE MOHITHS: BEIISCTBO,
XUMHYECKUM DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aTOMHAsi M MOJICKYJISIpHAsi MaccChl,
WOH, aJUIOTPOIHS, U30TOIbI, XUMHUYECKasl CBSI3b,
3JIEKTPOOTPULIATEILHOCTD, BAJIECHTHOCTD, CTEIICHb
OKHUCJICHUSI, MOJIb, MOJISIpHAsi Macca, MOJISIPHBII
00BeM ra3000pa3HbIX BEIIECTB, BEIIESCTBA
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOEHUS,
PacTBOPBI, JICKTPOJIUT U HEATEKTPOJIUT,
AJIEKTPOJIUTUYECKAS] AUCCOIUAIINS, OKUCITUTED U
BOCCTAHOBHTEIIb, OKHUCIICHHE U BOCCTAHOBJICHHE,
TerI0Bor 3((HEKT peakiuu, CKOPOCTh
XUMHUYECKON peaKIiu, KaTaliu3, XUMUYECKOe
paBHOBECHE, YTIIEPOJAHBIN CKEJIET,
(hyHKIIMOHAJIBHAS TPYIITIA, H30MEPHs, TOMOJIOTHS;
* OCHOBHBIC 3aKOHBI XMMHUHU: COXPAHEHUS MacChl
BEIIECTB, MIOCTOSHCTBA COCTaBa BEIIECTB,
[Tepuonnueckuii 3axkoH /.M. Menneneena;

* OCHOBHBIE TEOPUU XUMHH; XUMUYECKOU CBSI3H,
ANEKTPOJUTUUECKON TUCCOLUALINY, CTPOCHUS
OpPraHWYECKUX U HEOPTaHUUECKUX COEJIMHEHU;

Tekymuit KOHTPOJIb B hopme:

v’ caMOCTOSTEIBHBIX paborT;

v’ 1abopaTOPHBIX U MPAKTHUECKHUX
pabor;

TEMATUYECKUX TECTOB;
XUMUYECKUX JTUKTAHTOB;
KOHTPOJBHBIX paldoOT MO TeMaM
y4eOHOM TUCIUTUTHHBI.
HToroBeiii KOHTPOJIH B hopme
mudpepeHITMPOBaHHOTO 3aUeTa.

SSRNEN
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* BaKHEHIIME BEIIECTBA U MAaTEPHUAIIBI:
Ba)KHEHIIIME METAJLIBI U CIUIABBI; CEPHAs, COJISIHAS,
a30THAs U YKCyCHasl KHCIIOTBI; O1aropogHbIe
rassl, BOJOPOJ, KUCIOPOJ, TaJOr€HBbI, EJIOYHbIE
MeETaJlJIbl; OCHOBHBIE, KUCIIOTHBIE U aM(OTEPHBIE
OKCH/IbI M TUJPOKCH/IbI, IET0YH, YIJIEKUCIbIN U
yrapHbIN ra3bl, CCPHUCTBIN ra3, aMMHaK, BOJA,
MPUPOAHBIN a3, METaH, ITaH, TUJIEH, alleTUJIEH,
XJIOpUJT HATpHUsl, KapOOHAT U rUAPOKapOOHAT
HaTpusl, kKapOoHat U (ocdar kanbuus, OeH307,
METaHOJI ¥ 3TAHOJ, CJIOKHBIE (DUPBIL, KHUPBI,
MblIa, MOHOCaXapuIsl (TJI0K03a), TUcaxapubl
(caxapo3a), monucaxapusl (Kpaxmai u
LEJIJTI0JI03a), AaHWINH, aMUHOKHCIIOTHI, OEJIKH,
MCKYCCTBEHHbIE U CUHTETUYECKHE BOJIOKHA,
Kay4yKH, IJIaCTMACChI;

IIpumepHbIe TemMbl pedepaToB (IOKJIAT0B),
HHIMBHUAYAJBHBIX POEKTOB.

* BUOTEXHOJIOTUA U T€HHasl MHXKEeHepusa — TexHonoruu XXI Beka.

* HaHOTEXHOJI0THS KaK MPUOPUTETHOE HAIIPABJICHUE PA3BUTHS HayKHU U MPOU3BOJICTBA B
Poccuiickoit @enepanuu.

» CoBpeMEHHBIE METOIbI 00€33apaKUBaHUs BOJIBI.

* AJUTOTpOIIUSI METAJIJIOB.

* Xuznp u gesrenpHocTh .M. Menneneena.

* «[TepnoarvueckomMy 3aKOHY OyayIlee HE TPO3UT Pa3pyIICHUEM. . .»

* Cunre3 114-ro anemerTa — TpuyMd pOCCHHUCKUX (HU3UKOB-SICPITUKOB.
* 3oTomsl Bojopoaa.

* lcnionp30BaHne paJiMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIEIISIX.

* PEHTT€HOBCKOE M3TyYEHUE U €TO UCMOJIb30BAHUE B TEXHUKE U MEJIUIIMHE.
* [I1a3mMa — yeTBepTOE COCTOSIHHUE BEIIECTRA.

* AMop(HBIE BelIecTBa B IPUPOJIC, TEXHUKE, OBITY.

* OxpaHa OKpyKaromieh cpesibl OT XUMUYECKOT0 3arpsi3HeHus. KonnmdecTBeHHbIE
XapaKTEPUCTUKHU 3arPSI3HEHUST OKPYKAIOIIEH CpeIbl.

* [IpumeHeHue TBEPIOTO U Ta3000pa3Horo okcuaa yriaeponaa (IV).

* 3ammuTa 030HOBOT'O PKpaHa OT XMMHUYECKOTO 3arpsi3HCHUSI.

* ['pyOoaucniepcHbIC CHCTEMBI, HX KJIaCCH(UKAIUSA U UCIIOIb30BaHHUE B
npodeccuoHaNbHON JeSTEIBHOCTH.

* Kocmetnueckue reinu.

* [IpuMmeHeHNE CyCIICH3UM U SMYJIbCUNA B CTPOUTEIILCTBE.

» MuHepaJibl ¥ TOPHBIE TIOPOJIbI KAaK OCHOBA TUTOC(EPHI.

» PacTtBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Boja kak peareHT u cpeaa i XMHMUYECKOTO MPOoLECCa.
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* )Kusnsp u nesrenpHocts C.AppeHuyca.

* BKky1ag OT€4ECTBEHHBIX YUEHBIX B Pa3BUTUE TEOPHUU AIEKTPOIUTHYECCKON JUCCOLHUALUN.
* YcTpaHeHHE KECTKOCTH BOJIBI HA MPOMBIIUIEHHBIX TPEANPUATHSIX.

* CepHasi KHCJIOTa — «XJI€0 XUMUUYECKOU MPOMBIIIIEHHOCTI.

* lcnonb30BaHe MUHEPATBHBIX KUCIOT Ha MPEANPHUATUAX PA3TUIHOTO TIPOdHIIS.

* OKCUABI U COJIM KaK CTPOUTEIbHBIE MaTEPUAIbI.

* lcropus rurca.

* [IoBapeHHas COIb KaKk XUMHUYECKOE ChIPHE.

* MHoronukuit kapOOHAT KaJbIHs: B PUPOJIC, B MPOMBIILICHHOCTH, B OBITY.

* Peakuuu ropeHust Ha MIPOU3BOJICTBE U B OBITY.

* BupryanbHoe MOJECIMPOBAHNE XUMUYECKUX MTPOIIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JICKTPOJIMTOB.

* DJIEKTPOJIU3 PACILJIABOB AJIEKTPOIUTOB.

* [IpakTyeckoe mpuMEHEHUE dIEKTPOIn3a: pahUHUPOBAHHUE, TaIbBAHOIIACTHKA,
rajbBaHOCTETHS.

* cTopust monydeHus U NpoOU3BOICTBA ATTFOMUHMSL.

* DIIEKTPOIIUTUYECKOE MOTyUYeHUE U pahUHUPOBAHUE MEIU

* Xusnp u nesrenbHOCTh I, J[3BH.

* Posib METAJJIOB B UCTOPUH YETIOBEUECKOM LIMBUIM3AIMU. FIcTopust oTeuecTBeHHOU
yepHO Metautypruu. COBpEMEHHOE METAJLTYPTruue€CKOe MPOU3BOACTBO.

* lcTopust 0TeueCTBEHHOM IIBETHON METAJLTyprun. Posiib METAJJIOB U CIUIaBOB B HAYYHO-
TEXHUYECKOM IMpOrpecce.

» Koppo3us MeTajioB U CIoCcOObI 3alIUTHl OT KOPPO3HHU.

* lnepTHBIC UK OJIArOPOIHBIE Ta3bl.

* Poxxparoiire cojii — rajoreHsl.

* lctopus MIBEICKOW CIIMYKM.

* lcTopusi BOBHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMUH.

* )Kuznsb u nesarensHocth A.M.ByTtieposa.

* Butranusm u ero kpax.

* Pojib OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUH MUPOBOM OPraHUYECKOM
XUMHH.

* CoBpeMEHHBIE MPEJICTABICHUS O TEOPUH XUMUYECKOTO CTPOCHUS.

* JKOJIOTUYECKHUE ACTIEKThI UCTI0JIb30BAHUS YTIIEBOJOPOJHOTO CHIPHSI.

* JKOHOMHUYECKHE ACTIEKThI MEKAYHAPOIHOTO COTPYAHUYECTBA IO UCITOIB30BAHUIO
YIJIEBOJOPOHOTO CHIPHSI.

* VcTopus OTKpPBITUS U pa3padOTKHU Ta30BbIX U HEPTSHBIX MECTOPOXKIeHHUH B Poccuii-
ckount denepanum.

* X¥MHUS yTIIEBOIOPOTHOTO CHIPhS U MOS Oy ayIas mpodeccusi.

* YTIIeBOJOPOJHOE TOIUIMBO, €r0 BU/bI U HA3HAYCHHUE.

* CHHTETHYECKHE KayuyKH: UCTOPUS, MHOTOOOpa3ue M MEePCIEeKTUBHI.

* Pe3uHOTEXHUUYECKOE TPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpeCCe.
* CBapo4YHOE MPOU3BOJICTBO U POJIb XUMHH YTJIIEBOJOPOJIOB B HEM.

* Hedtb 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJTHOTO MEXTyHAPOIHOTO
COTPYJIHHUYECTBA.
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