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PabGouas nporpamma yueOHoi qucuunannasl OY .11 Xumus
o0pa3oBaTeJbHOM POrpaMMbl CpeAHEro NpogecCHOHAIBHOr0 00pa3oBaHuA 10
MporpaMMaM MOATOTOBKHM KBATH(HUMPOBAHHBIX PA00UYHX, COYKALMUX 110
npodgeccuu
23.01.09 MamuHKCT JTOKOMOTHBA

Opranmzanusi-pa3padoT4uk:
['ocynapcTBeHHOE npodeccnoHaibHOe o0Opa3oBaTenbHOe YUPEKICHHUE
«COCHOrOpCKUil TEXHOJIOTUYECKUN TEXHUKYM.

Paspaborumk:
Yuncanoba Exarepuna HukosiaeBHa, IpenojgaBartenb XWMHM — BBICIIEH
KBaJIN(DUKAIIMOHHOM KaTeTOpUH.

AHHOTALIUA

Pabouas mporpamma yuebnoit nuctmmianasl OY 1. 11 Xumus pazpaboTaHa ¢ y4eToM ClIeIyromux
JTOKYMEHTOB:

— @epnepanbHoro 3akoHa Poccuiickoit ®denepannu ot 29 pexadbpst 2012 r. Ne273 — d3 «O6
obpazoBannu B Poccuiickoit denepanun» (B pen. ot 03.08.2018 r.).

— Ilpukaza MunucrepctBa obpazoBanust U Hayku P® ot 17.05.2012 r. Ne413 «O06 yTBep)aeHUN
(dhenepalbHOT0 TOCYIapCTBEHHOT'O 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro 00IIero oOpa3oBaHMs
(B pen. IlpukazoB Munobpuayku Poccun ot 29.12.2014 1. No 1645, ot 31.12.2015 1. Nel578,
29.06.2017 r. Ne613).

— Ilucema [lemapTameHTa rocyIapCTBEHHOW TMOJMTHKU B cdepe MOJATOTOBKH pabOuYnX KaapoB U
JITIO Mwuno6puayku Poccuu ot 17.03.2015 r. Ne 06-259 «PexkoMeHmanmuu 1Mo OpraHU3alid
MOJTyYeHHUsI CPEIHEro o01ero o0pa3oBaHus B Mpeaeax OCBOCHUSI 00pa30BaTeIbHBIX MPOrPaMM
cpenHero npogeCcCHOHaTBLHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO O0IIEro 00pa3oBaHus ¢ yU4ETOM
TpeOoBaHui (eaepaTbHBIX TOCYAAPCTBEHHBIX O0Pa30BaTENbHBIX CTAHAAPTOB U IOJIy4yaeMOM
npodeccur WM CIeNUAIbHOCTH CPEIHEro MPo(ecCHOHANIBHOTO 00pa30BaHUs».

— IlpumepHoii mporpammbsl 0011€00pa30BaTENbHON Y4eOHOW JUCHMIUIMHBI <« XUMHS» s
npodeccnoHabHBIX 00pa30oBaTeNbHBIX OpraHu3anui, pekoMmeHaoBaHHOH DI'AY «DOUPO» B
Ka4yecTBE IMPUMEPHOM MpOrpaMMbl JJIsl pealn3aliid OCHOBHOH MpodecCHOHANBbHOM MpOrpaMMbl
CIIO na 6a3e ocHOBHOTrO 00IIer0 00pa30BaHUS C MOJYYCHHEM CPEIHEro oOIIero o0pa3oBaHUs
(ITporokon Ne 3 ot 21 wurons 2015 r., peructpupoBaHHbIi HOMEp peneH3uu 385 or 23 wuromns
2015 . ®I'AY «®UPO», ¢ yrounenusimu [Ipotokon Ne 3 ot 25 mas 2017 r);

— IlpumepHOii OCHOBHOI 0O0pa3oBaTeNbHONW TMPOrpaMMBbl CpPEAHEro obmero obpa3oBaHuUs
(Onobpena pemenuem DenepanbHOTO YIEOHO-METOAMYECKOTO OOBEAMHEHUS IO 0OmeMy
obpazoBanmnto (ITporokon ot 28 urons 2016 r. No2/16-3).

[IporpamMmma paccMOTpeHa Ha 3aceJaHUU METOJUYECKOW KOMHCCHUHU 00Ie00pa3oBaTeIbHOI0
nukia ['TIOY «CocHoropckuii TexHonornueckuid TexHukym». [Iporokos Ne 1 ot 31 aBrycra 2020 r.

©I'TIOY «CoCHOTOpPCKUIM TEXHOJOTHYECKUN TEXHUKYM», 2020
© Ywuncanona E.H., 2020
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1 MACHOPT PABOYEHN ITPOIT'PAMMBI YYEBHOM JUCIHUILINHBI
OYI.11XUMHUA

1.1 Obs1acTh NPpUMEHEHUS TPOrPAMMBI

PabGouast mporpamma y4eOHOW JUCITUIUIMHBI SIBISIETCS YaCThIO OCHOBHOM
oOpa3zoBaTenbHOM nporpamMmbl B cooTBeTcTBUU ¢ PI'OC cpennero npodeccuoHaabHOro
o0Opa30BaHMs MO MOATOTOBKE KBAIM(UIMPOBAHHBIX PabOUMX, CIIyXalllUX M0 npodeccuu
23.01.09 MamuHUCT JIOKOMOTHBA.

1.2 MecTo THCUMIIVIMHBI B CTPYKTYpP€e OCHOBHOI 00pa30BaTeIbHOM NMPOrpaMMbl

VYuebHasg MUCHUIUIMHA «XHUMHS» SBISCTCS y4eOHBIM NPEAMETOM IO BHIOOPY W3
obsi3atennbHOM TipeameTHor obnactu «EctecTtBeHHble Haykuy» DPI'OC cpegnero obIiero
oOpazoBaHusi U u3y4aeTcs B oOmieoOpazoBarenbHoM 1ukie OOIl. B yueOHOM muiaHe
JTUCITUIUIMHA BXOJUT B COCTaBe OO0IIe00pa3oBaTeNbHBIX YYE€OHBIX TUCHIUILIAH U3
JIOTIOJTHUTEIPHOU MTPEAMETHOM 00JIaCTH.

1.3 O0mas xapakrepucTHKa y4eOHO! JUCHUILIUHBI « XUMMS»

XuMHUsT — 9TO HayKa O BEIIECTBAX, MX COCTaBe U CTPOCHUHU, CBOHCTBAX W
NpeBpalleHUsIX, 3HAYCHWHM XHMHYECKHX BEIIECTB, MATEPUAIIOB U TMPOIECCOB B
MPAKTUYECKOM JIeATEIEHOCTH Y€JI0BEKA.

Conepxkanue  00mIe0Opa3oBaTENbHOM  YYEOHOW — JUCHUIUIMHBI — «XUMHUS»
HampaBlIeHO Ha YCBOEHHE OOYYAIOMIMMFKCS OCHOBHBIX IOHSTHH, 3aKOHOB M TEOpHU
XVUMHH, OBJAJCHHEC YMEHUSMH HAONIOIaTh XUMHUYECKHE SIBJICHUSA, MPOBOIUTH
XUMHYECKUNA DKCIIEPUMEHT, MPOU3BOJUTH pacueThl Ha OCHOBE XUMHUYECKUX (HOpMyI
BEIICCTB U YPABHEHUN XUMHUYECKUX PEAKIIUH.

B mporecce m3ydeHus XMUMHH Yy OOy4arolIMXcs pPa3BUBAIOTCS MO3HABATEIbHBIC
MHTEPEChl W WHTEIUICKTYaJlbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
NPHOOpPETEHUsT 3HAHWK 110 XWMHH B COOTBETCTBUU C BO3HUKAIOIIUMHU JKU3HCHHBIMH
npobieMaMu, BOCIIUTHIBACTCS OEPEeKHOE OTHOIICHUS! K IPUPOJIE, IIOHUMAHUE 3I0POBOTO
o0pasa >KU3HU, HEOOXOIUMOCTH TIPEIYIIPEIKACHUS SBICHHUH, HAHOCSAIINX BPE 310POBBIO
U OKpyxkawmeil cpene. OHHM OCBaMBalOT MPHEMBI TPAMOTHOTO, 0E30MacHOrO
WCIIOJIb30BAaHUSI XUMHUYECKUX BEIIECTB U MATePUAJIOB, IPUMEHSIEMBIX B OBITY, CEIBCKOM
XO3SIMCTBE U HA MPOU3BO/JICTBE.

Peanuzanus neayKTUBHOTO MOAX0/a K H3yYSCHHIO XUMHUU CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTUYECKUX OIEpaluii MBIIUICHUS, KaK aHajlhu3 W CHHTE3, OOOOIICHHWE W
KOHKpETH3aIlHsl, CPaBHEHUE W aHAJIOTHsI, CHCTEMAaTH3aIus U Kitaccuukamms u ap.

B nmpomecce wu3ydeHUsT XUMHUM TEOPETHUYECKHE CBEACHUS JIOMOJHSIOTCS
JIEMOHCTpAalUsIMH, JaOOPAaTOPHBIMU  OMBITAMH W TPAKTHUYECKUMU  3aHATHSIMH.
3HAYUTEIFHOE MECTO OTBOJAMUTCA XHUMHUYECKOMY OJKcrmepuMeHTy. OH  OTKphIBacT
BO3MOXKHOCTh (POPMHUPOBATH y OOYYAIOMIMXCS CIHEIUAIbHBIC TMPEAMETHBIE YMEHUS:
paboTaTh ¢ BEUIECTBAMU, BBIIIOJHATH MPOCTHIE XUMUYECKHUE OTBITHI, YYUTh O€30MACHOMY
U 9KOJOTMYECKH TPaMOTHOMY OOpAICHUIO C BEIIECTBAMH, MaTEpHaIaMH U MPOLECCAMHU
B OBITY U Ha TIPOU3BOCTBE.



Jlis opraHu3anuy BHEAYAUTOPHOM CaMOCTOSITENIbHOM paboThl 0Oydaromumxcs,
osnazaeBatonx npodeccusimu CIIO mpencraBieH HpuUMeEpHBIH MepedeHb pedepaTtoB
(toKJ1a710B), MHAMBHUIYaJIbHBIX TPOEKTOB.

B npomecce wu3ydeHHs XMMUM BaXHO (OPMHPOBATH HH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOyuarommxcs. [loaTroMy mpu opraHn3anuu caMoCTOSITETbHON paboThl
HEOOXOMMO AaKIeHTUPOBAaTh BHUMaHHE OOYyYaroIMXCs Ha TOUCKe HHGOpManu B
cpeAcTBax MaccMmenua, MHrepHere, y4eOHOM M cHeUManbHOM JUTEpaType C
COOTBETCTBYIOIIUM O(POPMIICHUEM U TPEJCTABICHUEM PE3YIIbTaTOB.

N3ydenne o61eodpazoBaTeNbHON yueOHOW AUCHUIUIMHBI « XUMUS» 3aBEpIIACTCS
noJiBeIcHueM HUTOroB B  (Gopme auddepeHnupoBaHHOrO 3auéra B  paMKax
MPOMEXYTOUHOM arrectanuu oOydarommxcsi B mponecce ocBoeruss OOII CIIO ¢
MOJIy4YE€HUEM CPETHETO 00IIero 00pa3oBaHusl.

14 Heau um 3aaa4d JUCHUIVIMHBI — TPeOOBaHMS K Ppe3yJbTaTaM OCBOEHUS
JTUCIHHUILINHBI:

N3yuenne xumuu Ha 0a30BOM YypOBHE CpeaHEro oOmero oo6pa3oBaHHA
HaMpaBJICHO HA JIOCTHKEHHE CIEAYIOUINX LesIei:

— (dopMupoBaHue y 0OydYalOUIMXCS YMEHHS OLEHHMBATh 3HAYUMOCTH XMMHUYECKOTO
3HAHUSA I KKJOTO YEIOBEKa;

— (opmupoBanue y 0oOy4aromuxcs I[EJIOCTHOTO MPEACTABICHUS O MHUPE U POJU
XUMHH B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA; YMEHUS
OOBSICHATH OOBEKTHI M IMPOLECCHl OKPYKAIOLIeH ACHCTBUTENLHOCTH: MPUPOTHOM,
COLMAIbHOW, KYJIBTYpHOH, TEXHHUUECKOW Cpelbl, — HCIOJB3YyS M 3TOTO
XMUMUYECKHE 3HAHUS;

— pa3BUTHE y OOydaloOUIMXCS YMEHUH pa3nuyarbh (akTbl U OIICHKH, CpPaBHHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHEB C
ONpEICNICHHOW CHCTEeMOM IIEHHOCTeH, (GopMylupoBaTh U  OOOCHOBBIBAThH
COOCTBEHHYIO MTO3UIIHIO;

— mnpuoOpeTreHrne 00yJarIUMUCS OTBITAa Pa3HOOOPA3HOH 1eATEeIbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOIIMX YHHUBEPCAIBHOE 3HAUCHHE IS
pPa3NUYHBIX BUJIOB JEATEIBHOCTH (HABBHIKOB pelIeHHs NpoOieM, NPUHIATHS
pelieHuid, MOoWCKa, aHalu3a U 00paboTkM WHPOpMANMUK, KOMMYHHKATHBHBIX
HaBBIKOB, HABBIKOB HM3MEPEHUI, COTPYIHUYECTBA, OE30MACHOr0 OOpaIIeHUs C
BEIIIECTBAMH B [TOBCETHEBHOM JKHU3HN).

OcBoeHHe cojiepKaHusl Y4eOHOW AUCIHUILIMHBI «XUMHUS», 00€CIeYUBACT JOCTHIKEHUE
00yYarOIMMUCS CIETYIOUINX Pe3yabTaTOB:

JIMYHOCTHBIX:

— YyBCTBO TOPAOCTH M YBAXKEHHUS K HMCTOPUUM M JIOCTHKEHHUSIM OTEYECTBEHHOM
XUMUYECKON HAyKHd,; XMUMHYECKM TPaMOTHOE IIOBEICHHE B MPOdheCCHOHAIBHOM
NEATeIbHOCTY W B OBITYy IIpH OOpamieHWd C XHMHYECKUMH BEIIECTBAMH,
MaTepuagaMu U Ipoueccamus;



— TOTOBHOCTh K TIPOJOJDKCHHIO OOpa30BaHUS M TIOBBIIICHUS KBATU(UKAIUK B
M30paHHON MPO(EeCCHOHAIBHOW JEATENbHOCTH M OOBEKTHBHOE OCO3HAHHE pOJIU
XUMHAYECKHX KOMIIETCHIIUN B 3TOM;

— YMEHHE HCIIOJIb30BaTh JIOCTHXKEHHS COBPEMEHHON XUMHUYECKOM HayKu H
XAMHAYECKHX TEXHOJIOTUI ISl TOBBIINICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO
pa3BUTHUS B BEIOpAaHHON TPO(HECCHOHATBHOM NEATEINBHOCTH.

MeranpeaMeTHbIX:

— WCHOJB30BAHWE PA3IMYHBIX BUIOB IO3HABATEILHOW JEATEIBHOCTH M OCHOBHBIX
MHTEJUICKTYyaJbHBIX OIepanuii (MOCTaHOBKU 3ajadyd, (OpPMYJIHPOBAHUSA THUIIOTE3,
aHanmM3a W CHHTE3a, CpaBHEHHs, OOOOLIEHMs, CHUCTEeMAaTU3al[MH, BbBIIBICHUS
HNPUYMHHO-CJIEICTBEHHBIX CBS3€H, MOKMCKa aHaloroB, (OPMYJIMPOBAHUS BHIBOJOB)
IUI pelleHHs MOCTABJICHHOMN 3a/Jayl, MPUMEHEHHUE OCHOBHBIX METOAOB MO3HAHUSA
(HabmrofieHNs, HAYYHOTO SKCIEPUMEHTa)  JUIS HM3Yy4YCHHs] CTOPOH XHUMHYECKUX
OOBEKTOB M MPOIIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOJIMMOCTh CTaJKMBATHCA a
npodeccuoHanpHo chepe;

— WCHOJB30BAHWE  PA3JIMYHBIX  WCTOYHWKOB  JUII  TIONYYCHUS  XUMHYECKOU
uH(pOpMallK, YMEHHE OIICHUTh €€ JOCTOBEPHOCTh MJI JOCTHKEHHS XOPOIIMX
pe3yJbTaToB B MpoheccHoHaNbHOM chepe.

IIpeameTHbIX:

— c(hOpMHUPOBAHHOCTH MPEACTABICHUNA O MeCTe XMMHUU B COBPEMEHHOW Hay4dyHOU
KapTUHE MHpa; IOHUMAaHME POJIM XUMHH B (OPMHUPOBAHUU Kpyrozopa u
(GYHKIIMOHATBHOW IPaMOTHOCTH Y€JIOBEKA JIJISl PELIeHHs] MPAaKTUYECKUX 3a/1a4;

— BJAJICHUE OCHOBOIIOJIATAIONUMI XUMUYECKHUMHU TTOHSTHSIMH, TEOPUSMH, 3aKOHAMH
U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAaHHE XUMUYECKOW TEPMHUHOJOTHEH U

CHUMBOJIUKOM;
— BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO IMMO3HAHUS, UCIIOIb3YEMbIMUA B XUMUHU:
HaOJII0ICHUEM, OIMCaHHUEM, U3MEPECHUEM, AKCIIEPUMEHTOM; YMEHUE

oOpalaTeIBaTh, OOBSICHATH PE3YJIbTAThl POBEACHHBIX ONBITOB U JEJIaTh BBIBOJIBI;
TOTOBHOCTh M CHOCOOHOCTb NPHUMEHATH METOAbl II03HAHUS TPU PELICHUU
IIPAKTUYECKHX 3a/1a4;

— c(opMHpOBaHHOCTh YMEHHUS JaBaThb KOJWYECTBEHHBIC OLEHKU U MPOU3BOAUTH
pacyeTsl 10 XUMUYECKUM (opMyJiaM U YpaBHEHUSIM;

— BIJIAQJICHHE MPaBUJIAMHU TEXHHKU O€30MaCHOCTU IMPH MCIOJB30BAHUM XUMHYECKHX
BEILECTB;

— c(opMHpPOBAaHHOCTh COOCTBEHHOM IO3UIMU IO OTHOLIEHHIO K XUMHYECKOU
uH(pOpMaLKH, TOTy4aeMON U3 Pa3HbIX UICTOYHHUKOB.

B pe3yabtare usyuenusi yueOHOro npeamMera «XuMHs> Ha YPOBHE CPeHEro o0Iero
oOpa3oBaHus:

BeinyckHuk Ha 0230BOM YPOBHE HAYYMTCH:

— packpblBaTh Ha MpHUMEpax poJib XUMHUH B (POPMUPOBAHUN COBPEMEHHON Hay4dHOU
KapTUHBI MUPA U B IIPAKTUYECKOU IEATEIBHOCTU YEIIOBEKA,



JEMOHCTPUPOBaTh HAa MPUMEPAX B3aUMOCBSA3b MEXIYy XUMHUEH U JIPyrUMHU
€CTECTBEHHBIMU HAYKaMU;

packpblBaTh Ha IpHUMEpax IOJIOKEHHUsS TEOPUHM XHUMHUYECKOro crtpoeHus A.M.
bytneposa;

noHnMath ¢usznyeckuit cmoica Ilepuoanueckoro 3axona J[.M. MenneneeBa u Ha
€ro0 OCHOBE OOBICHATH 3aBUCUMOCTb CBOMCTB XHUMHUYECKHX JJIEMEHTOB H
00pa30BaHHBIX UMH BELIECTB OT AJIEKTPOHHOI'O CTPOEHMSI ATOMOB;

OOBSACHATH NMPUUYUHBI MHOTOOOpa3usl BELIECTB HA OCHOBE OOIIMX IPENCTaBICHUM
00 UX COCTaBE U CTPOCHUH;

OPUMEHATh [paBUja CUCTEMATUYECKOM MEXIYHApOJHON HOMEHKIATYphl Kak
CPEICTBA Pa3InYCHUs U UACHTU(PHUKAIIMH BEIIECTB MO UX COCTaBYy U CTPOCHHUIO;
COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYPHBIE (DOPMYJIbI OPraHUUYECKHX BEIIECTB KaK
HocuTedne MHpOpMalMM O CTPOEGHUMM  BEIIECTBA, €ro  CBOMCTBAX W
IPUHAJUIEKHOCTH K ONPEJEICHHOMY KIIaCCy COEIMHEHUH;

XapaKTepU30BaTh OPraHUYECKHE BELIECTBA 10 COCTABY, CTPOCHUIO M CBOWCTBaM,
yCTaHaBIIMBAaTh IPUYUHHO-CJIE/ICTBEHHBIE CBsI3U MEXY JaHHBIMU
XapaKTepUCTHKAaMH BEIIECTBA;

OPUBOJUTH TPUMEPHl XUMHUYECKHX PEAKIHMH, pPACKPHIBAIOUIMX XapaKTEepHbIE
CBOMCTBA TUMUYHBIX IMPEICTABUTEIECH KJIACCOB OPraHUYECKUX BEIIECTB C IENBIO
WX UACHTUPUKAINA U OOBSICHEHHS 00JIaCTH MPUMCHCHUS;

IPOrHO3UPOBATh BO3MOXHOCTb IPOTEKAHUS XUMHYECKMX DPEAKIUl Ha OCHOBE
3HaHUU O TUIAX XMMHUYECKOW CBSI3U B MOJIEKYJaX PEarcHTOB U MX PEaKLMOHHOMN
CIIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTaBE€, CTPOCHUU U XMMHMUYECKHUX CBOMCTBAX BELIECTB
11 6€30MacHOr0 MPUMEHEHHUS B TPAKTUUECKON JAESITeTbHOCTH;

OPUBOJUTH MPHUMEPHI MPAKTUYECKOTO HCIOJIb30BAaHUS MPOIYKTOB IMepepabOTKU
HE(PTH U TPUPOJHOrO ra3a, BBICOKOMOJEKYJSPHBIX COEIMHEHUH (IIOJIMITHIICHA,
CUHTETUYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

IPOBOJUTH OMNBITBl 110 PACIO3HABAHUIO OPraHMYECKUX BELIECTB: TIJIMLEPUHA,
YKCYCHON KHCJIOTBI, HENPEJENIbHBIX >KUPOB, TJIOKO3bI, Kpaxmaja, OEJKOB — B
COCTaBE MUIIEBBIX MPOJTYKTOB U KOCMETUYECKUX CPEJICTB;

BJIQJIETh TpaBUJIaMH U TMpueMaMu Oe30macHoW paboTbl € XUMHUYECKUMU
BEIIECTBaMH U JaOOpaTOPHBIM 000PYI0BaHUEM;

YCTaHABIMBAaTh 3aBHCHUMOCTh CKOPOCTH XHMHYECKOW pEaKIMH W CMEIICHUs
XUMHUYECKOTO DPAaBHOBECHSI OT PA3NIMYHBIX (PAKTOPOB C LENbIO OINpEAEICHUs
ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMHUYECKUX IPOLIECCOB;

IPUBOJUTH PUMEPHI TUAPOIIN3A COJIEH B TOBCEAHEBHOM )KM3HU YEJIOBEKA,
MPUBOJUTH MPHUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUUid B MPHUPOJIE,
MIPOU3BOJCTBEHHBIX MPOIIECCAX U KUZHEAEATEIIbHOCTH OPraHU3MOB;

IPUBOJUTH MIPUMEPHl XUMHUUECKUX PEaKLUH, paCKPbIBAIOIIUX OOLIME XUMUYECKHUE
CBOMCTBA MPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB;

IPOBOJIUTH PacyeThl HA HAXOXKIAEHHE MOJIEKYJISIPHON (HOpMyIbl yrieBOA0OpOAa IO
NPOAYKTaM CrOpaHUS M MO €ro OTHOCUTEIHHOW IMJIOTHOCTH U MAacCOBBIM JOJSIM
AJIEMEHTOB, BXO/SIIIUX B €T0 COCTAB,;



— BIAACTh MpaBuUjaMH O€30MacHOro OOpalleHuss C €IKUMH, TOPIYMMH U
TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMU OBITOBOM XUMHU;

— OCYIIECTBJIATH  IOMCK  XMMHUYECKOM  uHpoOpMalMd MO  Ha3BaHUSIM,
uaeHTU(pUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BELIECTB;

— KpUTUYECKH OIICHMBaTh W MHTEPHPETUPOBATH XUMHUYECKYIO HH(OPMALHIO,
coJZiepXKalllylocs B COOOIIEHUSIX CpEACTB MaccoBOW MH(poOpManuu, pecypcax
WuTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThsIX C TOUKH 3PEHUS] €CTECTBEHHO-HAYyYHOU
KOPPEKTHOCTH B LENAX BBISBICHUS OIIMOOYHBIX CYXAECHUH U (popMupoBaHUs
COOCTBEHHOM MO3UIINH;

— NpPEACTaBIATh IMYyTH pEIIeHUs TJI00albHBIX MpoOJeM, CTOSMIMX Tepesn
YeJI0BEYECTBOM: SKOJIOTMYECKHUX, YHEPreTHUECKUX, CHIPhEBBIX, U POJb XUMHH B
peILIeHUH ITUX MPOOIIEM.

BoinyckHuK Ha 0230BOM YPOBHE IOJIYYUT BO3MOKHOCTh:

— WIIIOCMPUPOBAMsb HA NPUMEPAx CMAHOGIeHUe U IBONIOYUI0 OPLAHUYECKOU XUMUU
KaK HAyKU HA PaziudHblX UCOPUYECKUX IMANax ee pa3eumus,

—  UCNONL308aMb MemOoObl HAYUHO20 NO3HAHUS NPU BLINOTHEHUU NPOEKMO8 U YYeOHO-
uccne0o8amenbCkux 3a0ai no  U3V4UeHuio Ce0UCMS, CNnocobo8 NOAYYeHUs u
PACNO3HABAHUSL OP2AHUYECKUX BeUleC8;

—  00vACHAMb NPUPOOY U CNOCOOBI 0OPA30BAHUSL XUMUYECKOU CBA3U. KOBANEHMHOU
(NONAPHOU, HENoJISIPHOU), UOHHOU, MEeMALIUYeCcKolU, B000POOHOU — C Yelblo
onpeoeneHUs XUMU4eCKOU aKMueHOCMuU 8eujecmas,

—  YCMAaHABIUBAMb 2eHEeMUYECKYI0 C8A3b MeHCOY KIACCAMU OP2aHUYeCKUX 6eujecms
07151 000CHOBAHUSL NPUHYUNUATLHOU B8O3MONCHOCMU NOJYYEHUS OpP2AHUYEeCKUX
coeOuHeHull 3a0aHH020 COCMABA U CMPOeHUsL,

—  YCMAaHABIUBAMb  G3AUMOCEA3U MedHCcOy akmamu u meopueu, NPUYUHOU U
cieocmeuem npu anaiuse npooIeMHblX cumyayuti 4 000CHOBAHUU NPUHUMAECMBIX
peutenuti Ha OCHO8e XUMUYECKUX 3HAHULL.



2 CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1 O0bem y4eOHOM TUCUMIITIMHBI U BUbI Y4e0HO# padoThl

Bup yuyeOHoii padoThI KouaunuyecrBo
4acoB

CymmapHass y4eOHasi Harpy3ka BO B3aHMOJCHCTBMH C 114
npenofaBarTeaeM
O0bém 00pa3oBaTeIbHON NPOrPaAMMBbI 114
B TOM YHCJIE:

— 1a00pamopHo — npakmuyecKue pabomul 48

— KOHMpObHble pabombl 8

IIpomexxyTounasi arrecrauusi B popme nuddepeHIIMpOBaHHOTO 3a4ETa




2.2Conep:xanue yueoHou nucuunanusiOY .11 XUMHUSA

HaumenoBanme Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble U MPAKTHYECKHE PA0OThI Oo0bem YpoBeHb
pa3aeioB M TeM 4acoB OCBOCHHS
1 2 3 4
Beenenue Coaep:xkanue yueOHOro MaTepuaJjia 2
Hayunble MeTOIBI MO3HAHUSA BEIIECTB U XUMUYECKHUU SBICHUN. Poib 3KCIIEpUMEHTa U TEOPUHU B
XuMHUH. BaxHeillne XUMHYECKHUE MOHATUS W 3aKOHBl. MOJeNupoBaHHE XUMHUYECKUX IPOILIECCOB. 2
3HaueHue XxuMuu npu ocsoenuu npodeccuu CII0.
Pazpmen 1.
Oo0nrag n 70
HeopraHu4veckKasi
XUMHS
Tema 1.1 Conepkanue y4eGHOr0 MaTepuaia 3
OcHosHbIe OcHoBHbIe MOHATHS XuMHH. BeriectBo. ATom. Mosiekyna. XUMUUYECKHUIA IIEMEHT. AJUTOTPOIIHSL.
NMOHATHS U [IpocThie U CI0KHBIE BelecTBa. KaueCcTBEHHbIN M KOJIMYECTBEHHBINA COCTAB BEIIECTB. XMMUUECKHE
3aKOHBI XUMMM | 3y 1 opMysiel. OTHOCHTELHBIE AaTOMHAS ¥ MOJIEKYJIAPHAs Macchl. KomyecTsa BelecTna. 2
OcHoBHbIE 3aKOHbI XuUMHH. CTexuoMmeTpusi. 3aKOH COXPAaHEHHMS MacChl BEIIECTB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphl. 3aKOH ABOTaJipo U CIEICTBUS U3 HETO.
IIpakTnyeckune padboTnl 3
PacuetHbie 3a1aun HA HAXOXKJICHUE OTHOCUTEIBHON MOJIEKYJISIPHOM Macchl, ONPEIEICHUEe MacCOBOM
JIOJIM XUMHUYECKUX JIEMEHTOB B CIIOKHOM BELIECTBE.
Pacuetsr Maccel (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIM OJJHO U3 BEILECTB JIaHO 3
B M30BITKE (MMEET MPUMECH ).
PacueTsl 00BEeMHBIX OTHOIIIEHUH Ta30B MPH XUMHUUECKHUX PEAKIIHSIX.
Tema 1.2 Coaepixkanue yueOHOro MaTepuajia 5
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IHepuoguyeckuii
3aKO0H N
IMepuoguueckas
cucreMa
XUMHYECKHX
semenToB JI.HA.
MennpesaeeBa u
CTPOEHHE aTOMA

Iepuonuveckuii 3axkon .M. MenaeneeBa. Otkpoitre .M. MenneneeBsiM Ilepuogmyeckoro
3akoHa. Ilepuogmueckuii 3akoH B ¢opmynupoke J[.M. MenneneeBa. PuU3MUeCKUl CMBICHT
ITepuonuueckoro 3akona .M. MenneneeBa. [IpuunHbl M 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB
AJIEMEHTOB M UX COCJAMHEHUH MO MEePUOoJaM U TPYIIIaM.

[Tepuoanueckas Tabauiia XUMUYECKUX 3JEMEHTOB — rpaduyeckoe OTOOpaKeHUE MEePUOIUYECKOrO
3akoHa. CTPYyKTypa MEepUOIUYECKOM TaOIHUIIBI: MepUoIbl (Malibie M OOMBINKE), TPYNIBI (TJIABHAS U
nmoOoyHas).

MupoBo33peHueckoe U HaydyHoe 3HadeHue llepuonnueckoro 3akona J[.M1. Menneneesa. IIporuossl
.. MenneneeBa. Omxpuvimue HOBbIX XUMUUECKUX DTIEMEHINO8

Crpoenne aroma u Ilepuonnuecknii 3axon .. MenaeneeBa. AToMm — cioxHas yactuua. Aapo
(IpOTOHBI M HEHUTPOHBI) M JJIEKTpOHHAs oOosiouka. M3otombl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB MalbIX MepuoaoB. OCOOEHHOCTH CTPOEHHS 3JEKTPOHHBIX OOOJOYEK aTOMOB
3JIEMEHTOB OOJIBIIUX TEPHUOAOB (TIEpeXOAHBIX djeMeHTOB). I[loHstne 00 opOuransx. dopma
opburaneii (s-, p-, d-, f). Pacripenenenue 31eKTpOHOB 110 YHEPTETHUECKUM YPOBHSAM B COOTBETCTBHH
C MNPUHUUIIOM HAaWUMEHBIIECH HHEPruM, MpaBWiIoM XyHAa W npuHuunoM llaymu. DnexkTpoHHO-
rpaduueckue GopMyIbl aTOMOB XMMHUYECKHX JJIEMEHTOB. DJIEKTPOHHAsS KiIacCU(HUKAIUs YIEeMEHTOB:
s-, p-, d-, f- cemeiicTB.

OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB IIEPEXOIHBIX JIEMEHTOB.

CoBpemenHast popMyIupoBKa nepuoandeckoro 3akona 3nauenue [13 u [1C xuMuyeckux 371eMeHTOB
J.N. MenneneeBa Jyisl pa3BUTHS HAYKW U IOHUMAHUSI XUMUYECKOW KapTHUHBI MUPA.

IIpakTH4YecKkHe padoThI

MonenupoBanue noctpoeHus [leproanueckoit TaOIHUIBI XUMUYECKUX JIEMEHTOB.
CocraBieHre CXeM CTPOEHUS U SJIEKTPOHHBIX KOHPUTYpaLUii aTOMOB XUMHUYECKUX 3JIEMEHTOB.
XapakTepuCTHKAa XUMUYECKUX 3JIEMEHTOB 110 AJITOPUTMY.

KoHTpoJibHBbIE padoThI

Ilepuoanueckuil 3aKOH M IEpUOAMYECKAs CHCTeMa XUMHUYeCKHUX diemeHToB J[.M. Menneneesa.
Ctpoenue aToma

Tema 1.3

Conep:kaHue y4eGHOro MaTepuajia
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Crtpoenue
BelllecTBa

HNonnas xumuyeckass cBsizb. KaTuonbl, ux oOpa3oBaHHE M3 aTOMOB B pe3ylibTaTe Ipolecca
OKHCIICHHsI. AHMOHBI, X 00pa30BaHHe M3 aTOMOB B Pe3yJbTaTe Mpoliecca BoccTaHOBIeHU. VoHHas
CBA3b KaK CBSI3b MEXKIYy KATHOHAMM W AHUOHAMHU 32 CUET JJIEKTPOCTATUYECKOIO HPUTIKEHUS.
Knaccudukanus MOHOB: MO COCTaBY, 3HaKy 3apsia, HAJUYUIO TUApPATHOH oOonouku. MoHHBIE
KpUcTaJuIM4ecKue pemerky. CBONCTBA BEIIECTB C HOHHBIM TUIIOM KPUCTAINIMYECKON PEIIECTKH.
KoBaneHTHasi XxuMuyeckasi cBsi3b. MexaHU3M 00pa30BaHMsS KOBAJCHTHOM CBSI3M OOMEHHBIN U
JIOHOPHO — aKIIENTOPHBII). DIEKTPOOTpULIaTeIbHOCTh. KoBanieHTHas MossipHas U HEMOJSpHAs CBSI3U.
KpatHocTh KOBaneHTHOH cBsI3U. MOJIEKYIISIpHBIE U aTOMHBIE KpUCTAJIIM4YecKue pemeTku. CBoiicTBa
BEILECTB C MOJIEKYJIIPHBIMU U @TOMHBIMHM KPUCTANIMYECKUMH PELIETKAMH.

Merannuyeckasi cBsi3b. MeTajinyeckasi KpUCTAJUIMUECKAsl PEILIETKA U METAITIMYECKasi XUMUYeCKast
cBA3b. PU3HUECKHUE CBOMCTBA METAILIOB.

ArperaTHble COCTOSIHUSI BelleCTB WM BOAOPOAHAsl CBfA3b. 1BepJoe, XKUAKOE U Ta3000pa3Hoe
cocTosHMA BemlecTB. [lepexon BeniecTBa U3 OJHOTO arperaTHOro COCTOSIHUSA B Jipyroe. Bogopoanas
CBSI3b.

Yucreie BemecTtBa U cMecHu. [lonsTre o cmecu BemiecTB. ['OMOreHHbIE M T€TEPOT€HHBIE CMECH.
CocraB cmeceii: 0ObeMHasi 1 MaccoBasi J10JIM KOMIIOHEHTOB CMECH MacCcOBasi A0JIsI TPUMECEH.
JucnepcHbie cucrembl. [lonstue o mucnepcHoit cucreme. JlucmepcHas ¢daza W AWCTIEPCHOHHAS
cpena. Knaccugukarus nucnepcHsix cucteM. IIoHATHE 0 KOJTOUIHBIX CUCTEMAX.

IIpakTnyeckne padoThl

BI/II[I:I XUMHUYECKOH CBA3H U THUIEI KPpUCTANIMYCCKUX PCIHICTOK.

YucTele BENIECTBAa U CMECH.

PacueTsr MaccoBoli nim 00bEMHOM J0JTM BBIXO/Ia TIPOIYKTA PEAKIIUN OTTEOPETUIECKH BO3ZMOKHOTO.
JucniepcHble CUCTEMBI.

KonTtpoabsHbie padoThl

CTpoeHue BelecTa

Tema 1.4
Bona. PacTBopsbl.
DJIEKTPOJMTHYEC
Kasl 1M CCOUAIUA

Conepxanue y4eOHOro Marepuasa

Bona. PacTBopsl. PacTBopenue. Bona kak pactBoputens. PactBopuMocTs BeniectB. HackieHuble,
HCHACBIIICHHBIC, TMCPCCHIIMICHHBIC PACTBOPHI. 3aBUCUMOCTD pPacTBOPpUMOCTU Ta30B, )I(HI[KOCTGﬁ u
TBEP/BIX BELECTB OT PA3JINYHBIX (PaKTOPOB.

MaccoBas 10151 paCTBOPEHHOTO BELIECTBA.

DJIEKTPOJIMTHYECKAST JAUCCONUANMA. ODJEKTPOJIUTHl M HEIIEKTPOJIUTHL. DJIEKTPOIUTUYECKAS
Jucconuanus. MexaHN3MbI BJIGKTpOJII/ITH‘ICCKOﬁ aucconuanu 1Jisd BEIECTB € pa3JIMUHbIMU TUIIAMUA
XUMHYECKOW CBS3U. [ MapaTupOBaHHBIE U HETUIPATUPOBAHHBIE NOHBI. CTENEHb 3JIEKTPOJIUTHIECKON
JUCCOUalN. CuibHEBIE u CJIaGBIG SJICKTPOJIUTHI. OcCHOBHBIE IIOJIOKCHU A TCOpUHN
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3J'ICKTpOJ'IHTPI‘ICCKOﬁ JUCCOoranu. KI/ICJ'IOTI)I, OCHOBAHMUS U COJIM KaK S3JICKTPOJIUTEI.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

[IpuroToBneHue pacTtBopa 3aJaHHOM KOHIIEHTpaluu. PelieHne >KCIepUMEHTaNbHBIX 3a/lad Ha
pacTBOPHI U PaCTBOPEHHUE.

Peakiun monHoro oOMeHa B BOJHBIX pacTBopax. Cpena BOAHBIX PACTBOPOB: KHUCIHAs, HEUTpaabHasl, 3
IIEJIOYHAs.
JKéctkocth Bosibl. CIIOCOOBI YCTpaHEHUS KECTKOCTH.
Tema 1.5 Coaep:xkanue yueOHOro MaTepuajia
Knaccupukanus | Kuciaorsl m ux cBoiicTBa. KuCIOTBI Kak 3J€KTPOJHTHI, WX KIACCUPHKALMS MO Pa3IUYHBIM
HEOPraHU4eCKHUX | rnpu3HakaM. XHMHYECKHE CBOMCTBA KHUCJIOT B CBETE€ TEOPHUM DJIEKTPOIUTHUYECKON JMCCOLMALIMH.
coeMHEHUi M UX | OCOOCHHOCTH B3aWMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHOM M a30THOIM KHCIOT C METaJUTaMH.
CBOiiCTBA OcHoBHBIE CTIOCOOBI MOTYYEHUS KUCIOTHI.
OcHoBanus U ux cBoiicTBa. OCHOBaHUs KaK AJEKTPOJHTHI, X KJIACCU(UKAIUS 1O Pa3TUIHBIM
MpU3HaKaM. XMMHUYECKHE CBOMCTBAa OCHOBAHUM B CBETE€ TEOPUH DJICKTPOJUTHUYECKON THCCOLHAIUU.
PaznoxxeHne HEpaCTBOPUMBIX B BOJIe OCHOBaHUI. OCHOBHBIE CIIOCOOBI TIOTY4YEHHUSI OCHOBAHUH. 2
Coun u ux cpoiicrBa. Conu Kak 37eKTpodauThl. Coau cpeaHue, KUCIble U OCHOBHbIE. XUMUYECKUE
CBOICTBa COJIEH B CBETE TECOPHH JICKTPOIUTUYECKON nucconuanuu. CrnocoObl MOTyueHHs COICH.
I'maponus cosneil.
Oxcuasl u ux cpoiictBa. ConeoOpasyrone M HecosneoOpasyrome Ookcuibl. OCHOBHEIE,
am(pOoTepHble U KHCIOTHBIE OKCHJBI. 3aBUCHMOCTb XapaKTepa OKCHAA OT CTEINEeHU OKHCICHHS
o0pa3yromiero ero Metayuia. XMMHYECKHE CBOMCTBA OKCUOB. [loiydeHne oKCHIoB.
JlaGopaTopHble U MpaKkTH4YecKne padoThl
HcnbiTanue pacTBOPOB KUCIOT HHAMKATOPAMH. XMMHUYECKHUE CBOMCTBA KUCIIOT.
HcnbiTaHue pacTBOPOB OCHOBAaHUN MHIUKATOpAaMU. XUMUYECKUE CBOMCTBA OCHOBAHUM.
XuMHUYECKue CBOMCTBA coie. [ mapoau3 cosieid pa3IMyHOro TUIIA. 3
[Tonstue o pH pactBopa. Kucnotnas, menounasi, HeTpanbHas cpeia pacTBOPOB.
Pemenne okcnepuMeHTaIBHBIX 3a7ad 1Mo TeMe «l'eHeTudeckas CBsA3b MEXAY Kilaccamu
HEOPTraHUYECKUX COCTMHEHHI.
KonTposbHbie padoThI
Heopranuueckue BeliecTBa U UX CBOMCTBA 3
Tema 1.6 Coaep:xkanue yueOHOro MaTepuajia
XuMnueckne Kinaccnpukanuss xumuyeckux peaknuil. Peaknuu coequHeHUs, pas3ioXeHUs, 3aMelIEHUs,
peakuuu oOmeHna. Karanmutuueckue peakiuu. OOpaTuMble U HeOOpaTUMBbIE peakiluu. ['OMOreHHble U 2

TeTepPOreHHbIe peakuuu. OJK30TEPMUYECKHE M JSHAOTEpMHUYECKHE peakiuu. TernoBoil 3¢dexT
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XUMHYECKHUX peakiui. TepMOXUMHYECKUE YPAaBHEHUS.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIe  peakuuu. CreneHb  okucieHus. OKucCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTEND M OKUCIIEHHE. MeTol 3JIEKTPOHHOTO OajlaHca Ui COCTaBJICHHS
YpPaBHEHUIN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHIA.

Ckopocth XxuMHYecKHX peakuui. [IoHsTHE O CKOPOCTHM XMMHYECKHX PEAKIUH. 3aBUCUMOCTh
CKOPOCTH XHMHUYECKUX PEaKIUN OT Pa3NUYHbIX (PAKTOPOB: MPUPOJBI PEATUPYIONMIMX BEIIECTB, UX
KOHIIEHTpAllUX, TEMIIEPaTyphl, IOBEPXHOCTH CONPUKOCHOBEHUS W HCIIOJIb30BAHUS KaTaJIN3aTOPOB.
O0patuMocTh XMMHYEeCKMX Ppeakuuii. OOpaTuMble W HEOOpaTHMbIE pEaKIMH. XUMHUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.

JlaboparopHble M NpakTHYeCKHe PAdOThI 5
Crenensb okucnenus. OKUCIUTENBHO — BOCCTAHOBUTEIBHBIE PEAKIIMH.
3aBUCHMOCTh CKOPOCTH XUMHUYECKHUX PEAKINI OT pa3IuIHbIX (PAKTOPOB.
Tepmoxumuueckue ypaBHeHus. TernnoBoi 3pheKkT XUMHUUECKUX pPEeaKIIUi.
DNEKTPOIH3.
KonTpoabHbie padoThl 1
XUMUYECKUE PeaKIuu
Tema 1.7 Conep:xxaHue y4eOHOro MaTepuaja 5

Merajuibl 1 Metamibl. OCOOEHHOCTH CTPOCHHsSI aTOMOB M KpucTauioB. (DU3MYECKHE CBOWCTBA METAJUIOB.

HeMeTaJlIbI Knaccudukanus wMeTauioB MO pazaUyHbIM —[pHU3HAKaM. XHMHYECKHE CBOMCTBa METaUIOB.
DIIEKTPOXUMUYECKUI Pl HAPSHKEHUH METAIIOB. MeTalioTepMus.
O6mue cmocoOsl momydeHuss MetawioB. [lonsitue o Mertamnypruu. [lupomerammyprus,
TUAPOMETAIUTYPIHUsl U dJeKTpomMeTautyprusi. CruiaBsl YepHBIE U I[BETHBIE.
Hemetamibl. OcoOeHHOCTH CTpOEHUs aTOMOB. Hemeramibl — TpOCThIe BEIIeCTBa. 3aBUCUMOCTH
CBOMCTB TaJOr€HOB OT HX IOJIOKEHUS B IEepUOAMYECKOW cucreMe. OKHUCIHUTENbHbIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTHM OT HX TIOJOXKEHUS B Ppsay
3JIEKTPOOTPUIIATEIBHOCTH.
IIpakTnyeckne padoThl 5
Pemenne skciepruMeHTANBHBIX 3aa4 110 TeMe «MeTabl».
Pemenue skcnepuMeHTaNbHbIX 3a1a4 10 TeMe «Hemeraiutby.
Pemenne npodeccrnoHalbHO — OpUEHTUPOBAHHBIX 3a7au.
KonTposbHbie padoThl 2
Htorosas koHTpoJIbHAs paboTa 1o paznerny «O0miast 1 HeOpraHuuecKass XUMUS

Pa3nen 2. 42
Opranuyeckas
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XUMHUA

Tema 2.1 Conep:xxaHue y4eOHOro MaTepuaja
OcHoBHBIE IIpeamer opranmyeckoii XumuM. IIpupojHble, HCKYCCTBEHHBIE U CHUHTETHYECKHE OPraHUYECKUE
TOHSITHUSI BenlecTBa. CpaBHEHHE OPraHMYECKHX BEIIECTB C HEOpraHM4ecKUMH. BajgeHTHOCTh. XHUMHUYECKOe
OPraHHYeCcKOil | cTpoeHHE KaK MOPSI0K COCTUHCHHS aTOMOB B MOJICKYJIBI I10 BAICHTHOCTH.
XHMHHU ¥ TeopUH | Teopusi crpoennsi oprannveckux coequHeHuid A.M.bytiepoBa. OCHOBHbIE TTOJIOKEHUSI TEOPUHU
CTPOCHHUA XUMHUYECKOTO CTpoeHus. M3omepust u m3oMepbl. XUMHUECKHE (OPMYNIBI M MOAETH MOJIEKYN B
OPTaHUYeCKUX | OpraHUYeCcKON XUMUHU.
COCMHEeHU I Knaccupukanusi opranmyeckux BemlecTB. Kiaccuduxaiuss OpraHMYecKMX BEUIECTB B
3aBUCUMOCTH OT CTpOCHHUs yriepoaHoi 1enu. [lonsatue ¢pyHkinonanpHoM rpynmsl. Kinaccudukarms
OpPTaHMYECKUX BEIIECTB MO TUIY (PYHKIIMOHATHHOMN TPYIIIIHI.
OcHOBBI HOMEHKJIATYPbl OPraHU4YeCKUX BellecTB. TpuBHaNbHbIE Ha3BaHUs. ParroHanbHas
HOMEHKJIaTypa Kak npezaumectseHHuna HomeHkiarypel [UPAC. Homenknatypa IUPAC: npuHnumel
00pa3oBaHMs HA3BaHWM, CTAPIIMHCTBO (DYHKITMOHAIBHBIX TPYII, UX 0003Ha4YeHHE B MpeduKcax U
cydukcax Ha3BaHUI OPraHUYECKUX BEIECTB.
Knaccupukanusi peakunii B opranmdeckoil xumuu. Peakiuu npucoenunenus (TUIpUpPOBAHUSA,
raJIOTeHUPOBAHMUS, THIPOTAIOTEHUPOBAHUS, TUApATallui). Peakiuu oTmeruieHus (IeruapupoBaHus,
JIETUIPOTraJIoTeHUPOBaHNUs, Aeruparanun). Peakiun 3amenienus. Peakiuu nzomepusanuu.
IIpakTnuyeckne padoThl
H3rorosieHue MOJIEKYJI OPraHUYECKUX COCITUHEHUM.
Knaccudukanmst opraHuuecKux CoeIuHEHUHN.
HomMmeHknatypa opraHu4ecKkux COeIMHEHUMN.
Pemenne skcnepuMeHTANbHBIX 3a1ad. HaxoxzaeHue MOJIEKYIsIpHON (GOpMyNbl OpPraHuYecKoro
BEIIECTBA TI0 €r0 IUIOTHOCTM W MAacCOBBIM JOJSAM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, WM IO
HOPOJYKTaM CTOPaHHUsL.
Tema 2.2 Coaepixkanue yueOHOro MaTepuajia

Yraesoaopoasl u
UX NPHPOJIHbIE
HCTOYHUKH

AnkaHbl. AJIKaHblI: TOMOJIOTUYECKHUU psii, U30MEpUsT M HOMEHKJATypa ajKaHOB. XHMHUYECKHUE
CBOWCTBA aJKaHOB (MeTaHa, JTaHa): TOpPEHHE, 3aMEIICHHE, pa3JIOKEHHEe, JErHIpPUPOBAHUE.
[IpruMeHeHne aikaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbl. DTWIEH, €ro NOoJyuyeHue (IEeruJApupoOBaHUEM ITAaHA, JNEMOIMMEpPU3ALMEN IOJUITUIICHA).
['omosiornyeckuii psi, U30MepUsi, HOMEHKIATypa aJlKeHOB. XUMHYECKHE CBOMCTBA JSTHJICHA:
TrOpeHHe, KadeCTBEHHbIE peakuuu (oOecuBeurBaHHe OpOMHON BOABI M pacTBOpa IEpMaHTaHaTa
KaJus), TuApaTals, noiauMepusanus. [[puMenenune 3TuaeHa Ha OCHOBE CBOMCTB.

JAuenbl um kaydyku. [loHATHE O aAMEeHaxX Kak yriaeBOAOPOAAX C JABYMsS JBOMHBIMHU CBS3SMHU.
ConpsbKkeHHbIE JTMEHBl. XHWMHYECKHE CBOWCTBa OyramueHa-1,3 u wu3ompeHa: oOeciBEeYHBaHUE
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OpOMHOM BOIBI U TTOJIMMEpHU3AIUs B Kaydyku. HaTypanbHbIN 1 CHHTETHYECKHE KaydyKu. Pe3uHa.
AJKUHBL. AtieTiiieH. XMMHYeCKHe CBOIMCTBA alleTUIICHA: TOpeHne, 00eCIIBeUBaHUE OPOMHOM BOBI,
MIPUCOEMHEHUN XJIOpOBOJOpoa W Tuaparanusa. [IprumeHeHHe aleThieHa Ha OCHOBE CBOWMCTB.
MexkiiaccoBast U30MEpPHs C aJIKaJHMCHaAMHU.

Apenbl. benszon.  Xumuyeckue  CBOMCTBa  O€H30Jla: TOpPEHWE, PpEaKIMu  3aMeIIeHUs
(ranoreHupoBanue, HUTpoBaHue). [[pumeHeHne OeH30/1a HA OCHOBE CBOMCTB.

IIpupoaHble MCTOYHMKM YIJeBOAOpPoAOB. [IpupoaHbiii ra3: cocraB, NPUMEHEHHUE B KayeCTBE
tornBa. HegTs. Cocta u nepepabotka Hedtu. [leperonka Hegtn. HerenpoayKkThl.

JlaGopaTopHble U MpaKkTHYecKne padoThl

OmnpeneneHre Ka4YeCTBEHHOTO COCTaBa YIIIEBOJIOPO/IOB.
Penrenue 3ama4 Ha HAXOXKIEHUE MOJICKYIISIPHOI (POPMYITBI Ta3000pa3HOTO YIIIEBOIOPOIA.
Cemunap. «IIpupoHbIC HCTOYHUKH YTICBOIOPOIOBY

KonTtpoabHbie padoThl

YFJ'IGBO,Z[OpOI[BI " X MPUPOJAHBIC HCTOUYHUKU

Tema 2.3
Kucaoponcoaep:x
amme
OpraHuvecKue
coeJUHEeHHU

Conepxanue y4eOHOro Marepuaja

Cnuprsl. [lomydeHue sTaHoNa OpPOKEHHMEM TJIIOKO3bI M THApaTanuend STuieHa. [ mapoxcuibHas
rpynna kak (yHknuoHanpHas. [loHsATHE O MpeneNnbHBIX OJHOATOMHBIX CIUpPTaX. XUMHUECKHUE
CBOMCTBA ATAHOJIA: B3aMMOJEHCTBHE C HATpHEM, OOpa30oBaHME NPOCTBIX U  CIOKHBIX I(PHUPOB,
OKHUCJIEHHE B anpjeruj. [IpumeHeHune 3TaHona Ha OCHOBE CBOMCTB. AJIKOI'OJIM3M, €r0 MOCIIEICTBHS
JUIsL OpraHu3Ma 4YeloBeKa M MNpeAynpekKIeHHe. [NHIepuH Kak NpeAcTaBUTENb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOIOaTOMHBIE cliUpThl. [IpruMeHenue riaunepuHa.

®enos1. Du3nvecKkue U XUMHYECKUE CBOWCTBAa ¢eHona. BzanmHOE BiIMsSHUE aTOMOB B MOJIEKYJIC
¢deHona: B3auMoJecTBUE ¢ TUAPOKCHIOM HATpHUs U a30THOW Kuciotoil. Ilpumenenue Qenona Ha
OCHOBE CBOMCTB.

Aabaeruabl. [Tonstue 00 anpaerngax. AnpJeryanas rpymmna kak GyHkiuoHanbHas. @opManbaerus
U €ro CBOWCTBA: OKHMCIIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOLIUI
cnupt. IlomyuyeHue anbAETMAOB OKUCIEHHEM COOTBETCTBYIOIMX CHUPTOB. [IpuMeHeHue
(opmainbaeruia Ha OCHOBE €ro CBOWCTB.

KapOoHnoBble kucaorbl. IloHatue o kapOoHOBBIX KHchoTax. KapOokcmibHas Tpymnma Kak
(GyHKUMOHANbHAS. ['OMOJIOrMYecKUit psA  NpeAeibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Momyyenne KkapOOHOBBIX KHCIOT OKHCJICHHEM aJbJETMJI0B. XHUMHUYECKHE CBOMCTBAa YKCYCHOM
KHCIIOTBI: OOIIME CBOMCTBA C MMUHEPAIbHBIMU KHUCIOTAMU U peakuus stepudukanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BpICIINE KUPHBIE KUCIOTHI HA IIPUMEPE MAIbMUTUHOBOM U
CTE€apHUHOBOM.
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Cao:xknable 3¢pupbl U KUpbl. [lomyueHne cnoxHbIX 2UPOB peaknuen srepudukaruu. CroxHbIe
a¢upsl B mpupoae, ux 3HadeHue. [I[puMeHeHne CIOXHBIX 3()UPOB HA OCHOBE CBOMCTB. JKHPHI Kak
cinoxkubie 3¢upsl. Kiaccudukammss kupoB. XHUMHYECKHE CBOMCTBAa JKHPOB: THAPOJIH3 U
TUAPUPOBAHUE KUIKUX KUPOB. [IpuMeHeHne )UpOB Ha OCHOBE CBOMCTB. MbLIa.

YraeBoabl. YTIIeBOnbI, UX KiIacCHU(UKAIUA: MOHOCaXapubl (TIHOK03a, (PYyKTO3a), IUCAXapHUIbI
(caxaposa) u monmcaxapuibl (Kpaxmanl u Ieuionio3a). [Noko3a — BEImECTBO C JABOWCTBEHHOM
byHKIMEH — ambJIeruJ0CIUPT. XHWMUUYECKHE CBOMCTBA TJIIOKO3BI: OKHCJICHHE B TIIOKOHOBYIO
KHCJIOTY, BOCCTaHOBJICHHE B COpPOUT, cnUpTOBoe OpokeHue. [IpruMeHeHue TIII0KO3bl Ha OCHOBE
CBOWMCTB. 3HAY€HHUE YTJIEBOJOB B XWBOW NPUPOJEC M KU3HU 4yernoBeka. [loHATHE O peakuusax
MOJIMKOHICHCAIIMH ¥ TUPOJIN3a HAa IPUMEPE B3aUMOIIPEBPAIICHUN: TIIFOK03a <> MOJUcCaXapu/l

JlaGopaTopHble U MpaKkTHYecKne padoThl

N3ydenne CBONCTB CIUPTOB, albACTUIOB U KAPOOHOBBIX KUCIIOT.
N3yueHne CBONCTB CI0KHBIX 3(PUPOB, )KUPOB U YIIICBOJIOB.

KonTpoabHbie padoTsl

Kucnoponcoaepkamue opraHu4ecKkue COeAMHEHUS

Tema 2.4
A3oTcoaepxamue
OpraHuvecKue
coeTHHEeHHUsI.
IHonumepsl

Conepxanue y4eOHOro Marepuaja

Amunbl. [lonstue 06 amuHax. AnndaTHyeckue aMHHBbI, UX KiIacCH(UKAUs M HOMEHKIATYypa.
AHWINH Kak opraHudeckoe ocHoBaHue. [lomydenue anmnmHa u3 HuUTpoOeH3ona. [Ipumenenue
AQHWJIMHA HA OCHOBE CBONCTB.

AMMHOKHUCJIOTbI. AMUHOKHCIOTHI Kak aM(poTepHble AU(PYHKIMOHAIbHBIE OpraHHYECKUe
coeuHEHUsI. XUMUYECKHE CBOWCTBA AMMHOKMCIIOT: B3aUMOJEHCTBHE C INENOYAMH, KUCIOTAMH M
Ipyr ¢ apyroMm (peakuusi monukoHaeHcanuu). IlemtugHast cBs3p W monunentuasl. [IpumeneHue
AMUHOKHCIIOT Ha OCHOBE CBOWCTB.

Beaxu. IlepBuynas, BTOpUYHAsA, TPETUYHAs CTPYKTYphl OenkoB. XHMMHYECKHE CBOMCTBa OEIKOB:
TOpeHue, JeHaTypaluus, TUApPOIN3, LBETHble peakuuu. buonorndeckue QyHKIUM OEIKOB.
Hoaumepsl. benku u nmonucaxapuasl kak Ouomnonumepsl. Ilmactmaccel. [lonmyueHue momumepos
peakuuend MOJMMEpPHU3alud M IOJUKOHACHCAUUU. TepMOIUIAaCTHYHBIE M TEPMOPEAKTHBHBIE
tactMaccsl. [IpencraBurenu miacTmacc.

Bosokna, ux kiaaccupukaums. [lonydyenre BoIOKOH. OTIENbHBIE MPEACTABUTEIN XUMUUYECKUX
BOJIOKOH.

JlabopaTopHble U NpakTHYeCKHe padoThl

HccnenoBanue cBOHCTB OEIKOB.
Pemienune sxcriepuMeHTANBHBIX 3a/1a4 HA UICHTU()UKALUIO OPTaHUYECKUX COSTMHECHUH.
Pacrio3HaBaHue mracTMacc ¥ BOJIOKOH.
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IMpome:kyTounas

ndbdepeHINPOBAHHLIN 3a4€T 2 3
aTTecTauus Anpepenump

BCEI'O 114

YpoBHU OCBOCHHMS y4eOHOro MaTepHaa: . — 03HaKOMUTEIbHEII (Y3HABaHHUE paHee H3y4eHHBIX 00BEKTOB, CBOHCTB); . — PEIPOAYKTUBHBIH (BBINOIHEHHE ACATEIBHOCTH 110 00pa3ily, HHCTPYKIUN WIIH MOJ PyKOBOICTBOM)
3. — IPOAYKTUBHBIN (IUTAHKPOBAHKE U CAMOCTOSITEILHOE BBINIOIHEHUE JEATEIbHOCTH, PEIICHNE TPOOIEMHBIX 3a1a4)




2.3 IlpumepHbie TeMbI pedepaToB (10KJIAT0B), MHAUBHAYAJIbHBIX IPOEKTOB

— buoTtexHOn0rNs ¥ reHHas uHKeHepus — TexHosioruu X XI Bexa.

— HaHoTexHONOrMA Kak NPUOPUTETHOE HAIMpaBJICHUE PA3BUTUS HAYKU U
npou3BojcTBa B Poccurickon denepanuu.

— CoBpemeHHbIe METO/IbI 00€33apa’KUBAHUS BOJIBI.

— AoTponus METAJUIOB.

— Xwusnb u gesrenvHocTh . 1. Menaeneena.

— «llepuoanueckomy 3aKoHy Oyaylee He TPO3UT Pa3pyIICHUEM. . .»

— Cunres 114-ro anemenTa — TpuyM@ poCcCUUCKUX HU3UKOB-SACPIIUKOB.

— MH3otomel Boopoaa.

— Hcnons3oBaHue paguoaKTUBHBIX U30TOMOB B TEXHUYECKUX LIEJISIX.

— PeHTreHOBCKOE U3IIyYEHUE U €T0 UCII0JIb30BAHUE B TEXHUKE U MEIULIMHE.

— Ilna3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

— AMopdHbIe BelecTBa B IPUPOJE, TEXHUKE, OBITY.

— OxpaHa OKpy’Karlllel cpelpl OT XMMUYECKOTO 3arpsisHeHus. KonnuecTBeHHbIE
XapaKTEPUCTHUKHU 3arpA3HEHUS OKPYKAOIIEN CPELBI.

— Ilpumenenue TBepI0TO U razoo0pa3zHoro okcuaa yriepoaa (IV).

— 3ammTa 030HOBOT'O PKPaHa OT XUMHUYECKOr'0 3arpsi3HEHNUS.

— I'pyboamcnepcHple CHCTEMBI, WX KiIacCU(PUKAUS W HUCIOJIb30BaHHUE B
npodeccCuoHaNbHON NeSATENbHOCTH.

— KocmeTtnueckue renmu.

— IlpumeHenue CyCrieH3ul U YMYJIbCUUA B CTPOUTEIIbCTBE.

— MuHepaisl 1 TOpHBIE TOPOJIBI KaK OCHOBA JTUTOC(EPHI.

— PactBOpbI BoKpyr Hac. Tunsl pacTBOpPOB.

— BoJa kak peareHT u cpeia i XUMHYECKOTO MpoLecca.

— JKuznb u gearensHocts C. AppeHuyca.

— Bkiag OTEYECTBEHHBIX YYEHBIX B pa3BUTHE TEOPHUM AJIEKTPOJIUTHUECKON
JTUCCOLAALIH.

— YcTpaHEHHE )KECTKOCTH BOJIbI HA TPOMBIIIJIEHHBIX TPEANPUITUSX.

— Cepnas kuCI0Ta — «XJ1€0 XUMUYECKON TPOMBIIIIEHHOCTHY.

— Hcnonb3oBaHrEe MUHEPAIBHBIX KUCIOT HA MPEANPUATUIX PA3IUUHOTO POPHUIIS.

— OKcupl 4 CONU KaK CTPOUTEIbHBIE MAaTEPUATIBI.

— MHcropus rurca.

— IloBapeHHas COJIb KAK XUMUYECKOE ChIPhE.

— MHoronmkuit KapOOHAT KaJIbIHS: B IPUPOJIC, B MPOMBINIIICHHOCTH, B OBITY.

— Peaknmu ropeHust Ha MPOU3BOJICTBE U B OBITY.

— BupryanpHOE MOAEIMPOBAHNE XUMHUUYECKUX IIPOLIECCOB.

— DIEKTPOJIU3 pacTBOPOB JIEKTPOIUTOB.

— DJEeKTpOJIn3 pacIjIaBOB IEKTPOIUTOB.

— IlIpakTuyeckoe nmpuMeHEHHE EKTPOIN3a: padhuHUPOBAHUE, TaTbBAHOIIACTHKA,
rajbBaHOCTETHS.

— Hcropus nonyyeHust ¥ IPOU3BOJCTBA AITFOMUHHSL.
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DJEKTPOIUTUYECKOE MOTYUCHHE U PAQPUHUPOBAHHE ME/TH.

Kuznb n gesarenabHocTh I, [[9BH.

Ponp MerayuioB B HMCTOpUM  4elmoBeYeCKOM muBwims3auuu. HMcropus
OTEUECTBEHHOW 4epHOM Merauryprud. COBpPEMEHHOE METaJulyprHuecKoe
IIPOU3BOJICTBO.

Hcropus oTedecTBEHHOM IIBETHOW METaUIypruu. Posib MeTamioB M CIIaBOB B
Hay4YHO- TEXHUYECKOM IIPOrpecce.

Koppo3sus meTamioB 1 criocoObl 3alIUTH OT KOPPO3HH.

WueptHble unu 01aropoaHbIe Tasbl.

Poxxnaromme coym — rajoreHsl.

Hcropust mBeACKON CIIMYKHU.

Hctopus BO3HUKHOBEHHS M Pa3BUTHUSL OPTaHUYECKON XUMUMU.

Kusnb u nesarenvHocts A. M. byTtneposa.

Buranu3m u ero kpax.

Ponp OTeuecTBEHHBIX YYEHBIX B CTAHOBICHUM W PA3BUTUM MHPOBOU
OpraHUYECKON XUMUHU.

CoBpeMeHHBIE TPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOCHHS.
DKOJIOTMYECKHE ACTIEKThI HCIOIb30BAHMS YIIIEBOIOPOJHOTO ChIPBA.
DKOHOMUYECKUE aCIIEKThI MEXyHAPOIHOTO COTPYJHHUYECTBA 1o
UCIIOJIb30BaHUIO YIJIEBOAOPOIHOTO ChIPBSI.

Hcropust OTKpBITHS M pa3paOOTKUA Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUU B
Poccuiickon ®@enepanum.

XuMuS YTIIE€BOIOPOTHOTO CHIPhS U MOS Oy rymasi mpodeccus.

YrieBogopoaHOE TOILINBO, €T0 BU/bI U HA3HAUYCHHUE.

CuHTeTHYECKHE KayuyKHU: UCTOPHS, MHOTOOOpa3nue U MepPCIEKTUBBI.
Pe3nHOTEXHMYECKOE MPOU3BOACTBO M €ro pojb B HAYYHO-TEXHUYECKOM
rporpecce.

CBapo4HO€ POU3BOACTBO U POJIb XUMHUU YIIEBOJAOPOIOB B HEM.

Hedtb 1 ee TpaHCcOpTHPOBKA KaK OCHOBA B3aWMOBBITOJTHOTO MEXIYHAPOJAHOIO
COTPYAHHUYECTBA
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3 YCJOBHUS PEAJIM3ALIMHN PABOYEI TPOTPAMMEBI YYEBHOM
JUCHMUILIAHBI

3.1 MaTtepuaJibHO-TeXHHYECKOe o0ecneyeHue

Jna peanmuzanmu  pabodeil mnporpaMmbl  yueOHOW JUCIMIUIMHBI HMMEETCS
y4eOHBII KAOMHET €CTECTBEHHO - HAYYHBIX TUCIUTUINH.

ObOopynoBanmne y4eOHOro KaOuHeTa:
— TIOCaJI0YHBIE MECTA M0 KOJUYECTBY O0yUaIOIUXCS,
— pabodee MeCTO MpernoJaBaTels;
— KOMIUICKT y4eOHO-METOUYCCKOM TOKYMEHTAIINH,
— y4eOHO-HarJISITHBIC TTIOCOOUS;
— HaIJIAIHBIC MaTEePHUAIBL;
—  BUJICO(DHIBMBI.

Texnnueckue cpeacrBa o0ydyenus (22 kabuHer):
— TEPCOHAIBHBIN KOMIIBIOTED;
—  MYJIbTUMEIUAIIPOEKTOP;
— DJKpaH.

3.2 UudopmanuoHHoe odecniedyeHue 00yueHUus

Ilepeuenb y4eOHbIX wu3AaHuil, HHTepHeT-pecypcoB, AONMOJHUTEIbHOH
JIUTEPATypbl

OCHOBHBIC HCTOYHUKH:

1. Tabpuensn O.C. Xumusa s npodeccuid T CHEHUATBHOCTEH TEXHUYECKOTO
npoduis : yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 2 — e usn., crep. —
M.: U3narensckuid neHTp «Akagemusi», 2016. — 256 c.

2. Epoxun IO.M. Xumus: 3amaun U ynpaxHeHusi: ydeO. mocobue mis CTy[.
yupexJieHui cpe. mpod. odpazosanus. — M., 2014.

3. Epoxun KO.M. COOpHHK TECTOBBIX 3aJaHUN TO XUMHUU: y4ueO. mocobwe s
CTYI. yupexaeHuii cpes. mpod. oopazoBanus. — M., 2014,

I[OHOJIHI/ITG.]ILHLIG HCTOYHUKMU:

1. Tabpuensu O.C., MackaeB ®.H. Xumus. 10 xmacc: yueb. mist o6meoOpa3oBar.
yupexnenuit/ Ilog pen. B.M. Tepenuna. — 5 — e uznanue, crepeotun. — M.:
Hpoda, 2010. — 304 c.

2. T'abpuensan O.C., MackaeB ®.H. Xumus. 10 kmacc: yue0. mis oOieodpa3osar.
yupexaennit/ [lox pen. B.M. Tepenuna. — 5 — e u3gaHue, CTEPEOTHUI. —
M.:[poda, 2010. — 340 c.
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. Epoxun FO.M., KoBanesa N.b. Xumus mis mpodeccuii u cnernuaibHOCTEH

TEXHHYECKOTO M ECTECTBCHHO-HAYYHOTO TMpoduieh: Y4eOHHK ISl CTY/I.
yupexJIeHui cpe. mpod. odpazoBanus. — M., 2014.

. Xumug. 10 kmacc: yue6. mist oOmeodpazosar. yupexaenuit/ Pyasuruc, C.1O.

[Tonomapes, B.1. Tepenun; nox pea. Tepenuna.- M.: JIpoda, 2005.

. Pym3utuc. Xumusa. 11 kmacc: ydeb. mist oOmieoOpazoBar. yupexaeHUN/

Pymsutuc, I'.I'. JIpicoBa - M.: [lpoda, 2002.

. O.C. T'abpuensn, U.I'. OctpoymoBa. Hacronbnas kuura yuurens xumuu 10

Kkiacce. - M.: «bmuk u K», 2001.

. Ps6oB M.A. Tectet mo xumuu. 11 kmacc: x yueOnuky O.C. T'aGpuensHa

«Xumus. 11 knacc. ba3oBslil ypoBeHb» - M.: M3gatenbeTBo «Ok3amen», 2010.

. I'apa H.H., 3yeBa M.B. KonTposbHble 1 npoBepouHbie paboThl M0 Xxumuu. 10-

11 xi1.: Meton. moco6ue. - M.: [lpoda, 1997.

. I'aBpycetiko H.II. IIpoBepouHbie pabOThI MO OpPraHUYECKOW XUMHHM: JUJIaKT.

marepual: [Tocoobue mist yuurens. - M.: [Ipocsemenue, 1998.

10. Maiinexo B.M. Kak Hay4yuTh HMIKOJILHMKOB PENIATh 33Ja4M 10 OPraHUYECKOU

xumun: K. nis yaurend. - M.: IIpocsemienue, 1987.

HNuTepHeT-pecypcebl

WA=

www. pvg. mk. ru (omumnuana «I[lokopu BopoOseBbl ropb»).

. www. hemi. wallst. ru (O6pa3oBaTeIbHBIN CAUT JJISI IMKOJLHUKOB « XAMHSI).

www.alhimikov.net (O6pa3oBaTenbHbIN CAIT 11 IIKOJIHHUKOB).

www. chem. msu. su (3nexTpoHHast OUOIMOTEKA IO XUMUH ).
www.enauki.ru (MHTEepHET-U31aHue s yunteneil « EctecTBeHHbIE HAYKI»).
www. lseptember. ru (Meronnueckas razeta «IlepBoe ceHTIOPY).

www. hvsh. ru (kypHan «XuMus B IIKOJIE»).

www.hij.ru (KypHaJI « XUMHS U KU3HBY).

www.chemistry-chemists.com (3J€KTpOHHBIN KypHAT « XUMUKH ¥ XUMHUSD»)
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
JUCHMUILIAHBI

KoHTpons u OlleHKa pe3yJbTaTOB OCBOCHUS JUCIUIUIMHBI OCYIIECTBIISIETCS
npernojaBareyieM B IPoIecce MPOBEACHUSI MPAKTUUECKUX 3aHATHUA U JIaOOPATOPHBIX
paboT, TECTUPOBAHMS, KOHTPOJBHBIX Pa0OT, a TAKXKE BBIMOJHEHHUS OO0yJarOlMMHCS
WHIMBUAYAJbHBIX 33JIaHUM, POEKTOB, UCCIICI0OBaHUM.

Pe3yabTaThl 00yuyeHus @DopMbI U METObI KOHTPOJISI M OLIEHKHU
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) pe3yJIbTaTOB 00y4YeHH s

— cpOpMUPOBAHHOCTh MPEACTABIEHUN O MecTe [TncpMeHHBIE KOHTPONIBHBIE PAOOTHI,
XUMHUU B COBPEMEHHOM HAYYHOW KapTHHE MHPA; BBIIIOJIHEHUE IPAKTUYECKUX U
NOHUMAHUE pOJIM XUMHU B (POPMUPOBAHUU 71a60paTOPHBIX paboT, BBIIIOIHEHHE
Kpyrozopa # (yHKIHMOHAIBLHOW TI'PaMOTHOCTH | TECTOBBIX 3aJAHUN Pa3JIMYHBLIX BUJIOB,
YeJIOBEKA JUIA pelIeHUs IPaKTUYECKUX 3a/1ady; YCTHBIM U IMCbMEHHBIN OTBET,

— BJIQICHHUE OCHOBOMNOJIATaXOIIMMH XUMHUYECCKUMH BBINOJIHEHUE TBOPYECKHX 3a/1aHUM,
MOHSTUSIMH, TEOPUAMH, 3aKOHaMH u M3rOTOBJIEHUE TA0JIHMII, PUCYHKOB,
3aKOHOMEPHOCTSIMH; YBEPEHHOC II0JIL30BaHUEC rpaMKoB, pe)epaToB, IPOEKTOB.

XUMHYECKON TEPMHUHOJIOTUEN U CUMBOJIUKO;
— BJIaJCHHUC OCHOBHBIMH MCTOJAMHU HAYYHOTO

MO3HAHUS,  HWCIOJNB3YeMBIMH B  XUMUHU:
HaOmroIeHue, OIMCaHHE, U3MEpeHue,
AKCIIEPUMEHT; yMEHUE o0OpabaTkIBaTh,

OOBSICHATH PE3yJIbTaThl MPOBEIAEHHBIX OIMBITOB U
ACJIaTh BbIBOJbI; TI'OTOBHOCTH H CHOCO6HOCTB
NPUMEHSITh METOABI TMO3HAHWS TPH PEIICHUU
MPAKTUYECKHX 3a]1a4;

—  c(hopMUPOBAaHHOCTH YMEHUS JlaBaTh
KOJIMYECTBEHHBIC OIEHKH U TPOBOJHUTH PaCUEThI
M0 XMMHUYECKHM (hopMysIaM U ypaBHEHUSIM;

— BIIQJICHUE TpPAaBHJIAMH TEXHHKH O€30MaCHOCTH
IIpU UCIIOJIb30BAHNU XUMUYCCKUX BCIICCTB,

— c(hopMUPOBAaHHOCTh COOCTBEHHOM MO3UIIMU TIO
OTHOIICHHIO K XMMHUYECKOH  WH(popMaImy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

Onenka WHIWBUIYAIBHBIX 00pa30BaTEIbHBIX JOCTIKCHHA IO PE3yJIbTaTaMm
TEKYIIEro KOHTPOJISI TPOU3BOJIUTCSA B COOTBETCTBHHM C YHHBEPCAJIBHOW IITKAJION
(Tabnmma).

IIpouent KauecTBeHHas1 OLleHKA HHAUBHAYAIbHBIX
Pe3yIbTATUBHOCTH 00pa3oBaTeIbHbIX JOCTHKEHHUI
(NpaBWJIBLHBIX OTBETOB) 0aJ1 (OTMeTKA) BepOaJbHBIN aHAJIOT
85+ 100 5 OTJINYHO
75+ 84 4 XOPOIO
60 +~ 74 3 yJIOBJIETBOPUTEILHO
MeHee 60 2 HEYJOBJIETBOPUTEIIHHO

Ha »tamne TCKYHICTO KOHTPOJA 110 MCAHMAHC KAa4YCCTBCHHLIX  OICHOK
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HHANBUAYAJIbHBIX 06p330BaTeHBHBIX I[OCTI/DKeHI/Iﬁ OIIpCACIICTCA  HMHTCTIpPAJIbHAA
OII€CHKAa OCBOCHHBIX O6y‘{aIOHII/IMI/IC}I HpO(bCCCI/IOHaJ'II)HLIX )41 O6HII/IX KOMHCTCHHI/Iﬁ KakK
PE3YJIbTAaTOB OCBOCHUSA y‘lC6H0ﬁ JUCTTUITIINHBI.
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