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MNOSICHUTEJIbHAS 3AITUCKA

[IporpamMma o61mIeo6pazoBaTeIbHON y4eOHON MUCHMIUTMHBI XUMHS MPEAHA3HAYCHA IS U3yICHUS
XUMUU B mpodeccHoHalbHBIX — oOpa3oBarenbHbIXx — opranm3amusax — CIIO,  peanusyromux
00pa30BaTeNbHYIO MPOTpaMMy CpeTHEro oOmiero o0Opa3oBaHUs B Tpeaesiax OCBOCHHS OCHOBHOM
npoeccruonansHOi ob6pazoBatensHON mporpammMel CITO (OITOIT CITIO) Ha 6a3e 0CHOBHOTO OOIIEro
00pa3oBaHus MPH TOATOTOBKE KBATU(PHUIIMPOBAHHBIX PA00YUX, CIYKAIIHX.

[Iporpamma pa3paborana Ha ocHOBe TpeboBanmii DI'OC cpennero ooOmEero oOpa3oBaHUs,
NPEABSIBISIEMBIX K CTPYKTYpPE, COJICPKAHUIO U Pe3yJIbTaTaM OCBOCHUS YU€OHOU JUCIMIUIMHBI XUMUS,
B COOTBETCTBHH C PeKOMEHAanusiMu 10 OpraHM3allii MOJYYEeHHUs] cpeaHero olmiero oopa3oBaHus B
npenenax OCBOSHHsS 00pa30BaTENBHBIX MPOTPAaMM CpETHEro Mpo(eCCHOHANBHOTO 00pa3oBaHUS Ha
06aze OCHOBHOTO o0O0mIero 00pa3oBaHHsA C YYeTOM TpeOOBaHMH (enepaNtbHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHJAPTOB W TMOJydaeMOW mpodeccMu WM CHIEHHAIbHOCTH  CPEIHETro
npogeccnoHanpHOro 00pa3oBaHus (MHcbMO JlemapramMeHTa TOCYAapCTBEHHOHW MOJUTHKH B cdepe
moAroToBKH padouunx kaapos u JAITO Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepsxanre mporpaMMbl XHUMUS HAMPABJICHO HA JIOCTHIKEHUE CISAYIONTUX 1eJIeii:

* (opmupoBaHue y oOy4aromMXcsi yMEHHUs OIIEHMBATh 3HAYMMOCTb XWMHYECKOTO 3HAHUS s
Ka)KJIOTO YEJIOBEKa;

* (opmupoBaHue y 00ydarouxcs 1eJIOCTHOTO MPEICTaBICHHSI O MUPE U POJIM XUMHH B CO3/IaHUU
COBPEMEHHOM €CTeCTBEHHO-HAyYHOU! KapTUHBI MUpA; YMEHUS OOBICHITh OOBEKTHI U MPOLECCHI
OKpYXarollel AeVCTBUTEIbHOCTH: MPUPOJIHOM, COUUAIBHOM, KyJIbTYPHON, TEXHHUECKOW CPEJbI,
— HCIOJIBb3YS JJIs TOTO XUMHUYECKHUE 3HAHUS,

* pa3BUTHE y OOydYalOIIUXCS YMEHUH pa3nuyarh (DakThl U OLEHKH, CPAaBHMBATh OIICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMU OLICHOK U CBSI3b KPUTEPUEB C OIPE/IETICHHON CUCTEMOM
LIEHHOCTEeH, GOpMYIHPOBATH U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIIHIO;

* mnpuoOpeTeHHe OO0ydaroIUMHCS OIbITa PAa3sHOOOpPAa3HOM  JESATENbHOCTH, T[O3HAHUSA H
CaMOIIO3HAHUs; KIIOYEBBIX HABBIKOB, MMEIOUIUX YHUBEPCAJIBHOE 3HAYCHHE JUIA Pa3IMYHBIX
BUJIOB JIEATEILHOCTH (HABBIKOB pEIICHUS MpoOJeM, NMPUHATUS pEIIeHUl, MOUCKa, aHaiau3a U
00paboTku MH(pOPMaAIMKM, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYAHUYECTBA,
0e30macHOTO OOpaIIeHHs ¢ BEIIECTBAMHU B TTIOBCETHEBHON KU3HH).

B nmporpamMMmy BKIIOYEHO COJEp)KaHWE, HaNpaBJICHHOC Ha (QOpMUpPOBAHUE Y CTYIACHTOB
KOMIIETEHIMH, HeoO0XxoauMBIX 11 KadecTBeHHOTo ocBoeHus OITIOIT CITO na 6a3e 0CHOBHOro oOIIEro
o0pazoBaHUsi C TOJy4EeHHUEM cCpeaHero ooOmero oOpa3oBaHMs; MPOTrpaMMbl  MOATOTOBKH
KBATM(UIIUPOBAHHBIX PAO0UYUX, CIyXKAITUX.



OBIIASI XAPAKTEPUCTUKA YYESHOM TUCHATLIMHBI XUMMST

XuMUsT — 3TO HayKa O BEIIECTBAX, UX COCTaBE M CTPOCHUH, CBOMCTBAX M MPEBPAILEHUSIX, 3HAUCHUH
XMMUYECKUX BEIECTB, MATEPHAJIOB U MPOILIECCOB B MPAKTUYECKOM JIEATETLHOCTH YEI0BEKa.

Copnepxanne o0meoOpa3oBaTeIbHON Y4eOHOW IUCHUIIINHBI XWMHS HApaBlIeHO HAa YCBOCHUE
00y4aromMMHUCs OCHOBHBIX MOHATHI, 3aKOHOB M TEOPUH XMMHUU; OBJIAJICHHE YMEHUSMH HAOIIOAaTh
XUMUYECKUE SIBJICHUS, MPOBOJUTH XUMHYECKUH SKCHEPUMEHT, MPOU3BOIMTH pPacueThl Ha OCHOBE
XUMHYECKUX (POPMYJ BEIIECTB U YPABHEHUH XUMHUICCKUX PEAKITUH.

B mpomecce u3ydyeHuss XUMHH Yy OOYYarOIIMXCS Pa3BHUBAIOTCS TO3HABATENBHBIE HMHTEPECHl U
MHTEIUIEKTYaJbHbIE CHOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSTEIILHOM TPHOOPETCHHH 3HAHWUK IO
XAMUU B COOTBETCTBHM C BO3HHUKAIOIIMMH XU3HEHHBIMH MpOOJIeMaMu, BOCIHTHIBAETCS OepexHOe
OTHOILIEHHS K TPHUPOJIE, TOHUMAHHUE 3I0pPOBOTO 00pa3a >KU3HU, HEOOXOIMMOCTH MPEAYPEKICHHS
SIBIICHUH, HAHOCSIIIUX BpeJl 3JJ0POBBI0 U OKpyXaromieil cpene. OHM OCBaMBAIOT NMPHEMBI TPaMOTHOTO,
0€30I1aCHOTO HMCIOJIb30BaHUS XUMHUECKUX BEIIECTB U MATEPHAJIOB, IPUMEHSEMBIX B OBITY, CEIIbCKOM
XO3SIICTBE U HA TPOU3BO/ICTBE.

[Ipn cTpykTypupoBaHUHM coOJAEpKaHMUsSI 00IIe00pa3oBaTeNbHOW y4YeOHOM JAUCHUIUIMHBI  JUIs
npo(ecCHOHAFHBIX 00pa30BaTEIbHBIX OPTaHMU3AIUH, peaTM3yIONMX 00pa30BaTeIbHYI0 NPOTPaAMMY
cpennero oOmiero obpaszoBanusi B mpenenax ocBoeHuss OIIOIT CITO na 6a3e OCHOBHOTO 0O0IIETro
00pa3oBaHusl, YIUTHIBAIACH OOBEKTUBHASI PEaTbHOCTh — HEOOJIBIIION 00heM 4acoB, OTITYIICHHBIX Ha
M3ydeHHe XUMUHU U CTPEMJICHHE MaKCHMaIbHO COOTBETCTBOBATH HJIESIM PAa3BUBAIOIIETO OOyJIEHUSI.

Peanmzanust AeAyKTUBHOTO TOMXOAa K W3YYEHUIO XUMHH CIOCOOCTBYET pa3BHTHIO TaKHX
JIOTUYECKUX OTEpaIfii MBIIUICHNUsI, KaK aHAJIN3 B CHHTE3, 0000IIeHIe U KOHKPETHU3aIlusl, CPaBHEHHE U
aHAJIOTHS], CACTEMAaTH3aIHs U KITACCUPHUKAIHS U JP.

Wzyuenne xumuu B TNpo(decCHOHAIBHBIX 00pa30BaTEIbHBIX OPTraHU3ANUAX, PEATH3YIOIINX
00pa3oBaTeNbHYIO porpaMMy cpeaHero obrero oopazosanus B npezenax ocsoenus OIIOIT CITO na
06a3e OCHOBHOro o00mero o0pa3oBaHHUS, UMEET CBOM OCOOEHHOCTHM B 3aBUCUMOCTH OT MNPOQHIL
npodheCcCHOHANTBHOTO 00pa30BaHUs. DTO BBIPAXKACTCS B COJACP)KAaHMHM OOy4YEHHs, KOJMYECTBE YaCOB,
BBIJICNISIEMBIX HA HM3YyYEHHUE OTIENbHBIX TE€M IPOrpPaMMBbl, ITyOMHE HUX OCBOCHHS OOydaloUUMHUCH,
o0beMe M XapakTepe MPAKTUYECKUX 3aHITHH, BHUJAX BHEAyAUTOPHOW CaMOCTOSITENIbHON paboThI
CTYICHTOB.

Crienn¢urka M3ydeHus XMMHUU IPU OBIAJCHUHM NPO(ECCUsIMU U CHEHHATBbHOCTSIMHU TEXHUYECKOTO
npoduiis oTpaxkeHa B Kaxaod Teme paznena «ConepkaHue yuyeOHOM AMCHUIIUHBI» B pyOpHKe
«[IpodunbHble W NpodecCUOHANBHO 3HAUYMMBIE JJIEMEHTBHI COJEPKAaHUA». ITOT KOMIIOHEHT
peanuzyeTcs MpU UHAUBUAYAJIBLHON caMOCTOSTENIbHON paboTe o0yyaromuxcst (HanucaHuu pedepaTos,
MOATOTOBKE COOOIEHUH, 3alIUTe TPOEKTOB), B MpOLecCe YUeOHOU NeSTENIbHOCTH MOJ PYKOBOJICTBOM
npenojaBaTess (BBIMOJIHEHUMH XHUMHYECKOTO JKCIEpUMEHTa — Ja0OpaTOpHBIX OMNBITOB U
MPAKTUYECKUX padoT, pelIeHUH MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33]1a4 U T.J.).

B mpouecce wu3ydeHHS XUMHHM TEOPETHYECKHE CBEACHUS JOMOJHSIOTCS JEMOHCTPALMSIMU,
1a60pPaTOPHBIMU OTBITAMH U IPAKTUYECKUMU 3aHATUSIMU.

Jlis  opraHu3zanud BHEAYAUTOPHOW CaMOCTOATENbHONW paboOThl CTYAEHTOB, OBJIAJEBAIOIINX
npodeccusmu CIIO u cnemmansHocTsiMu CIIO mpeacraBneH mnepedeHb pedepaToB (JIOKIAIOB),
WHIUBUAYAIbHBIX IPOCKTOB.

B nmpouecce wusyueHus XumuM BaxXHO (GOpMUPOBATH HHMOPMALUOHHYIO KOMIETEHTHOCTh
oOyuaronuxcs. [losToMy mpu opraHuM3alii CaMOCTOSITENIBHOW pabOThl aKIEHTHPYETCS BHHMAaHUE
oOyyaromuxcs Ha mnoucke uHpopmanuu B HMHTepHere, yueOHON M cHenMaiIbHON JUTepaTrype c
COOTBETCTBYIOLIUM 0(OPMIIEHUEM U MPEICTABICHUEM PE3YJIbTATOB.

N3yuenune oOmeoOpa3zoBaTenbHON y4eOHOM IUCHUIUIMHBL XUMHS 3aBepLIaeTcs IOJABEICHUEM
UTOrOB B (OpME HK3aMeHa B paMKax NMPOMEXKYTOUHOM aTTECTAllMU CTYIEHTOB B MPOLIECCE OCBOEHUS
OIIOII CIIO ¢ nonyuyenuem cpeanero oouero oopazosanus (ITITKPC



MECTO YYEFHOH JJUCIUILIVHBI B YYEBHOM ILVIAHE

YdeOHas AWCHMIUIMHA XUMUS SBISETCS YY4eOHBIM MPEAMETOM IO BBIOOPY W3 00s3aTenbHOU
npenMeTHo# obnactu «EctectBennbie Haykn» OI'OC cpennero obiero o0pa3oBaHusl.

B mpodeccuonanbHbIX 00pa30BaTENbHBIX OpPraHU3alUAX, pPEATH3YIOUIMX 00pa30BaTeIbHYIO
nmporpammy cpeanero ooémiero oopasosanus B npenenax ocBoenus OITOIT CIIO na 6a3e 0CHOBHOTO
oOmiero oOpa3oBaHus, ydyeOHas OUCHMIUIMHA XHUMHS H3y4aeTcsi B 00meoOpa3oBaTeNIbHOM IIHKIIE
yaeoHoro OIIOIT CITO Ha 6a3e OCHOBHOTO OOIIETr0 00pa3oBaHUs C MOIYYCHHEM CPEIHETO OOIIero
obpazosanus (ITIITIKPC).

B yuebnpix mmanmax [IIIKPC wmecto y4eOHO#l mucuumimabl XUMHS — B COCTaBe
00m1eo0pa3oBaTeNbHBIX YY4E€OHBIX AMCHUIUIMH 1O BBIOOPY, (OpPMUPYEeMBIX U3 00S3aTENbHBIX
npenMetHeix obmacteit PI'OC cpemnero oOmero oOpaszoBanus, mis mnpodeccuit CIIO  wim
cnermansHoCcTel CIIO cooTBeTcTBYIOMIETO PO MPodhecCHOHATEHOTO 00pa30BaHUS.

PE3YJIBTATBI OCBOEHHMS YYEBHOM JJUCIUTLIIMHBI
OcBoeHue cojepxkaHusi y4eOHOW JUCHHUIUIMHBI XUMHS, 00CCIICUMBACT JOCTIKCHHE CTy/IEHTaMU
CJIEIYIONIUX Pe3yJbTATOB:
* JIUYHOCMHDBIX:

- YyBCTBO TOPJOCTH M YBAKEHUS K WCTOPHUA M JOCTHIKCHHSIM OTCUSCTBEHHOW XUMUYCCKOM
HayK{; XHMAYECKH TPaMOTHOE TIOBEICHHE B TTPO(PECCHOHAIIBHON JIEATETLHOCTH U B OBITY TIPH
00paleHny ¢ XUMHUYECKUMH BEIeCTBAMH, MaTeprUaiaMH U TIPOIECCaMU;

- TOTOBHOCTh K MPOJODKCHHIO OOpa30BaHHS WM TOBBIMICHHS KBaTU(UKAIIUU B W30paHHOU
npoheCCHOHANBHON  JCATENHPHOCTH W OOBEKTUBHOE OCO3HAHWE POJM  XHMHYECKHX
KOMIETEHITUN B ATOM;

- yYMEHHE WCIMOJIb30BaTh JOCTIDKCHHS COBPEMEHHON XMMHYECKOW HAYKH M XUMHYECKUX
TEXHOJIOTHIl ISl MOBBIMIEHHUS COOCTBEHHOTO WHTEJUIEKTYaJbHOTO DPa3BUTHS B BBIOPAHHOM
npodeccuoHaIbHOM 1eATEIbHOCTH;

* MemanpeomMemHolx:

- HCIOJIb30BAaHME pA3IUYHBIX BUJOB I[IO3HABATEJbHOM  JIEATENIBHOCTH U  OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Olepanuil (MOCTaHOBKM 3ajaud, GOpMYyIMpPOBAaHUS THIOTE3, aHAU3a U
CUHTE3a, CpaBHEHHUs, OOOOIIEHMs, CHCTEMAaTH3allH, BBIIBICHUS MPUYMHHO-CIEICTBEHHBIX
CBsI3€ii, OKUCKA aHAJIOTOB, (POPMYIHPOBAHUS BHIBOJOB) JIJIsl PEIICHUS TIOCTABJICHHOM 3a/1auu,
MPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHMs (HAOIIOJCHMS, HAYYHOTO HSKCIEPHUMEHTA) s
W3YYEHHUS Pa3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMH BO3HHKAECT
HEO0OXOIMMOCTb CTAJIKUBATHCS B MpodecCHOHaNbHOU cdepe;

- HCHOJIb30BaHUE PA3JIUYHBIX UCTOYHHUKOB ISl MOTYYEeHUS XUMUYECKOH HHpOopMaIuy,
YMEHHE OLEHUTDH €€ JOCTOBEPHOCTD ISl IOCTHKEHHSI XOPOILIUX PE3YIbTATOB B
npodeccuoHanbHOU chepe;

* npeomMemmulx:

- c¢(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MECTE€ XUMHUH B COBPEMEHHON HAYYHOU KapTUHE MHUPA;
MOHMUMAaHHE POJM XUMHUU B (OPMHUPOBAHUU KpYyrozopa U (PyHKIIMOHATBLHOM T'PaMOTHOCTH
YeloBeKa JUId PEIICHUs MPAKTUYECKUX 3a/1a4;

- BIAQJICHHE OCHOBOMNOJATAIOIIMMU XUMHUYECKUMU TOHSATHSAMH, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEN U CUMBOJIUKOM;

- BIQJICHHE OCHOBHBIMH METOJAMH HAYYHOTO T[IO3HAHHWSA, WCIOJB3YEMBIMH B XUMUHU:
HaOMOJICHUEM, OIMHCAaHUEM, M3MEpPeHHeM, OJKCIIEPUMEHTOM; yMEHHe 00pabaThIBaTh,
OOBSACHATH PE3yIbTATHI IPOBECHHBIX OIBITOB U JIENIaTh BHIBOIbI; TOTOBHOCTh U CIOCOOHOCTH
MPUMEHSITH METO/IbI TIO3HAHUS MIPH PEIICHUN MPAKTHYECKUX 3a/a4;

- c(hOopMHUPOBAaHHOCTh YMEHUS JaBaTh KOJUYECTBEHHBIE OIICHKH M MPOU3BOJIUTH PacyeThl IO
XUMHYECKUM (HOpMYyIIaM U ypaBHEHUSIM;

- BIIQJICHUE MIPAaBWJIAMU TEXHUKHU O€30TACHOCTH MPH MCIIOIH30BAaHUN XUMHUYECKHUX BEIIECTB;

- c(hOopMHUPOBAaHHOCTh COOCTBEHHOU MO3UIIMU MO OTHOIICHHIO K XMMHYECKOH WH(popMaluu,
MOJTy4aeMOi U3 pa3HbIX HCTOYHUKOB.



COJIEP)KAHUE YYEBHOM JUCIHUATIIVHBI
Texnnuecknii npoguiib NpoheccnoHAIBLHOr0 00pa30BaAHUA
BBenenue
Hayunble MeTonpl MO3HAHMS BEHIECTB M XMMHUUYECKHX siBIeHUU. Ponb sxcnepumeHTa UM TEOpuu B
XuMuH. MoJIeTMpOBaHHE XUMHYECKUX MPOIIECCOB. 3HAUEHUE XUMUU MpH ocBoeHuu mnpodeccuii CITO
u cnerranbHocTei CITO Texarueckoro npoduis mpoPecCHOHATBHOTO 00pa30BaHMSL.
1. O0mas 1 HeopraHu4veckasi XuMHs
1.1. OcHog6Hble nonamus u 3aKOHbL XUMUL
OcHoBHbIe MOHATUA XuMHMH. BeniectBo. Atom. Mosekyna. XUMHYECKAN 3JIEMEHT. AJUIOTPOIHA.
[Ipocteie u cinoxHble BemecTBa. KauecTBEHHbIA M KOJWYECTBEHHBIN COCTaB BEIIECTB. XUMUUYECKHUE
3HaKk ¥ popmynbl. OTHOCUTENIBHEBIC aTOMHAs U MOJISKYJIsIpHas Macchl. KommuecTBO BemecTa.
OcHoBHbIE 3aK0HBI XUMUH. CTeXUOMETpHs. 3aKOH COXpaHEHUsSI MAcChl BEIIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB MOJICKYISIPHOM CTPYKTYpbI. 3aKOH ABOTAJIpO U CIEJACTBUS U3 HETO.
PacueTHple 3a1aun HA HAXOXKJEHHE OTHOCUTEIIBHOM MOJIEKYJISIPHOW MACChI, ONPEACIICHUE MAcCOBOM
JIOJIU XUMUYECKUX DJIEMEHTOB B CJIOKHOM BEIIIECTBE.
Jemoncmpayuu
Mogenu aToMOB XMMHUYECKUX SJIEMEHTOB.
Mopenu MOJIEKYJT IPOCTHIX U CIIOKHBIX BelecTB (apocrepkHeBsie U CTioapta — bpurieda).
Komnnekiust mpoCcThIX U CIOXKHBIX BEIECTB.
Ilpogpunvnvie u npogpeccuonanvno 3nauumvie Inemenmosl cooeprcanusn.  ANIOTPOIHBIE
Moudukanuu yriaepoja (ammas, rpadurt), Kuciaopoaa (KHUCIOPOJ, O30H), oyioBa (cepoe u Oeroe
0J10B0). [IoHATHE 0 XUMHYECKOH TEXHOJIOTHUH, OMOTEXHOJIOTUN U HAHOTEXHOJIOTHH.
1.2. Ilepuoouueckuii 3axkon u Ilepuoouueckas cucmema xumuueckux rnemenmos /l. U. Menoeneesa u
cmpoenue amoma

IMepuonuveckuii 3axkon JI.M.MenneneeBa. Otkpoitne [[.M.MenneneeBsim Ilepuoanueckoro
3akoHa. [leproauyeckuii 3akoH B opmynuposke J[.M1.Menneneena.

[leproauueckast TabnMIIa XUMUYECKHX AJIEMEHTOB — rpaduueckoe 0ToOpakeHHe MepHOIUYECKOro
3akoHa. CTpyKTypa MEpUOTUYECKON TaONHIIBI: Mepuoibl (Majbie U OONbIINEe), TPYNIbl (TJIaBHAS U
moGoyHas).

Cmpoenue amoma u Ilepuoouueckuit 3axon /.M.Menoeneeea. ATom — cioxxHas dactuna. SAapo
(IpOTOHBI W HEUTPOHBI) U AJNEKTPOHHAsT 0Oosiouka. M3orombl. CTpoeHHE SIEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB MalbIX MepuooB. OCOOEHHOCTH CTPOEHUSI AIIEKTPOHHBIX 000JOYEK aTOMOB
SIIEMEHTOB OOJBINNX MEPHOJ0B (IEPEXOAHBIX 3yeMeHTOB). IloHsaTHe 00 opOutamsx. S-, p- u d-
opOuTanu. JNeKTPOHHbIE KOHPUTYpALIUU ATOMOB XUMUYECKUX JIEMEHTOB.

CoBpemennast ¢opmynupoBka llepuoanueckoro 3akona. 3HaueHue Ilepuoguueckoro 3akoHa u
[lepuoanueckoil cucrembl xumudeckux diemMeHToB JI.M.MenneneeBa 1uisi pa3BUTHS HAYKH H
MMOHUMAaHMS XUMHUYECKON KapTUHBI MUpA.

Ilpogunvuvie u npogpeccuonanvno 3nauumvie rnemenmosl codeprcanus. PaTnoakKTUBHOCTS.
Hcnonb3oBaHue pagloaKTUBHBIX M30TOTIOB B TEXHUYECKUX LIENSAX. PEHTreHOBCKOE M3IIyde€HUE U €ro
WCI0JIb30BAHME B TEXHHUKE U MeAUIIMHE. MOJeTupOBaHNEe KaK METO]] MPOTHO3UPOBAHUS CUTYallUd Ha
MIPOU3BOJICTBE.

1.3. Cmpoenue sewecmea

HNonnas xumuyeckas cBsi3b. KaTtuoHwl, ux oOpa3oBaHHE W3 aTOMOB B pe3yjibTaTe Mpoliecca
OKHUCJICHHUSA. AHUOHBI, UX 00pa3oBaHHE U3 aTOMOB B PE3ylbTaTe Mpollecca BOCCTaHOBIEHHS. MoHHas
CBSA3b Kak CBSI3b MEXJy KATHOHAMM W AaHUOHAMM 3a CYET 3JIEKTPOCTATUYECKOTO MPUTSHKEHUS.
Knaccudukaiuss MOHOB: TO COCTaBy, 3HaKy 3apsfa, HaJIWYUI0 THApPATHONH 000j0uyku. MoHHBIE
KpUcTajuinueckue pemerki. CBOKWCTBA BEIIECTB C MOHHBIM THUIIOM KPUCTAJUIMYECKOM PELIETKH.

KoBasienTHass xumMuyeckass cBsi3b. MexaHusM  oOpa3oBaHMsI ~ KOBAJICHTHOM  CBSI3U.
DneKTpoOTpULIATENbHOCTh. KOBaJeHTHBIE MOJSPHAs M HEMOoJspHas CBA3U. KpaTHOCTh KOBaJEHTHOM
CBA3U. MoJieKysipHble M aTOMHbIE KpucTajuinueckue pemerkd. CBoiicTBa  BEIIECTB €
MOJIEKYJIIPHBIMU U @TOMHBIMH KPUCTAITTMYECKUMHU PEIIETKAMHU.

Merta/uindeckass ¢Bfi3b. MeTajuiMyeckass KpUCTAUIMUECKasl peleTka ¢ MeTalulMdecKas
XUMUYecKas CBs3b. PU3NUecKue CBOMCTBAa METAJIOB.



ArperaTHble COCTOSIHHSI BellleCTB M BOJAOPOAHAs CBs3b. TBepluoe, KUIKOE M razoo0pa3HOe
coctosiHusA BeulecTB. llepexon BemiecTBa U3 OJHOIO arperaTHOrO COCTOSIHUA B Apyroe. BomopoaHas
CBSI3b.

Yucrtpie BemecTtBa U cmecH. [lonsrtre o cMecu BeniecTB. ['OMOreHHbIE U T€TEPOTEHHBIE CMECH.
CocraB cMmeceil: 00beMHasi 1 MacCoBast I0JIM KOMIIOHEHTOB CMECH, MAacCOBast J0JIs TPUMECEH.

Mucnepcublie cuctemsbl. [lorstre o nucnepcHoit cucreme. JucnepcHas (aza W AUCIIEPCHOHHAS
cpena. Knmaccudukanus qucrnepcHbix cucteM. [IoHATHE 0 KOJUIOMIHBIX CUCTEMAX.

Jemoncmpayuu

Monenb KpUCTaUIMYECKOM PEIeTKH XJIOpUIa HATPUsl.

O06pa3ipl MUHEPATIOB ¢ MOHHOM KPUCTAJUTMYECKOM PEIIECTKON: KaJIbIIUTA, TAJIUTA.

OO0pasibl pa3IMUHBIX JUCTIEPCHBIX CUCTEM: AIMYJIbCUM, CYCTICH3UM, a3p030JIeH, Teliei U 30J1eH.

Koarymsanus.

Jlabopamopnuie onvimul

[IpuroTtoBnenue cycreH3suu kapOboHaTa Kanplus B Boje. [lomyuenue

AMYJIBCUU MOTOPHOTO Maciia. O3HaKOMIJIEHHE CO CBOMCTBaMU

JUCTIEPCHBIX CUCTEM.

Ilpogunvnvie u npogpeccuonanvno 3nauumeie 3nemenmul cooepiycanud. 11oApHOCTD CBSI3U U
nossipHocTh Monekynbl. Kongencarnusa. Texydects. Bosronka. Kpucrammmzamus. CyOnumanus u
necyonumariisa. AHOMaIu (PU3NYECKUX CBOMCTB BOAbL JKuakue KpucTamibl. MuHepanabl U TOPHBIE
MOPOAbl Kak MPUPOAHbIE CMECH. OMYJIbCUM U CYCNEH3UH. 301 (B TOM YHCJE a’po30Jid) U Tellu.
Koarymsanus.

1.4. Booa. Pacmeopul. Inekmponumuueckasn ouccouuauus

Boxa. PacrBopbl. PacrBopenme. Boxa kak pactBopurens. PacTBOpHMMOCTH  BEIIECTB.
Hacreimmennsie, HEHaCHINIEHHBIE, TEPECHIIIIECHHBIE PACTBOPBL. 3aBUCHMOCTH PAaCTBOPUMOCTH Ta30B,
KUJKOCTEH U TBEP/IBIX BEIIECTB OT PA3IUYHBIX (haKTOPOB.

MaccoBast 1011 pacCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJUTHYECKAS AUCCONUALNMA. OJEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOJUTHUECKAs
auccouuanus. MexaHu3Mbl JIEKTPOIMTUYECKOM JUCCOLMALMU Ui BEIIECTB C Pa3IUYHbIMU THIIAMU
XUMHUYECKON CBSI3U. ['mapaTrpoBaHHbIE M HETUIPATUPOBAHHBIC MOHBI. CTENEHb 3JIEKTPOJUTHUYECKON
muccounanuu. CusabHble U ciadbie eKTpoauThl. OCHOBHBIE MOJIOKEHUS TEOPUH AIIEKTPOIUTHUECKON
nuccounanuu. KucnoTsl, OCHOBaHHS U COJIA KaK 3IEKTPOIHTHI.

Jemoncmpayuu

PactBopumocTs BemiecTB B Bojie. PacTBopeHne B BoJie CEpHON KUCIOTHI

u coJieit ammoHnus. O6pa3ibl KpUCTAIIOTUIPATOB.

HcnpiTanue pacTBOPOB AJIEKTPOIIUTOB M HEAIEKTPOJIUTOB HA MPEAMET TUCCOLUAIUNHU. 3aBUCUMOCTD
CTETEeHHU AJIEKTPOIUTUYECKON TUCCOLMAIIMU YKCYCHOM KHCIOTHI OT pa30aBieHUs pacTBOPA.

Ilpakmuueckue 3anamus

1. Peaknuu HOHHOTO 0OMEHA U YCIOBHS UX MPOTEKAHUS.

2. CocraBrieHue ypaBHEHHI peakluii HOHHOTO OOMeHa

Ilpogunvuvie u npogheccuonanvho 3nauumvie INemenmst cooeprcanusn. PacTBopeHHe Kak
¢buzuko-xumMmuueckuii nmpouecc. TernoBsie 3pPexTs! npu pactBopennn. Kpucramnoruapatel. Pemenue
3a/lad Ha MacCOBYIO JOJIF0 PacTBOPEHHOTo BemlecTBa. [IpruMeHeHHE BOABI B TEXHHUYECKHUX IIEIIfAX.
XKecTtkocTh BOIBI U cIOCOOBI ee ycTpaHeHHsl. MuHepalbHbIE BOIBL.

1.5. Knaccugpukayua neopzanuueckux coeOuHeHuil u ux c6oiicmaea

Kucaorel u ux cBoiictBa. KHCTOTBHI Kak 3MEKTPOJIUTHI, MX KiIacCU(UKAIMS IO Pa3IuYHBIM
Npu3HaKaM. XHMHYECKHE CBONCTBAa KHUCIOT B CBET€ TEOPUU BIEKTPOJUTUYECKON TUCCOIMAIUU.
Oco0OeHHOCTH B3aWMOJACWUCTBUS KOHIEHTPUPOBAHHOW CEpPHONM M a30THOM KHCIOT C MeTaljlaMu.
OcHOBHBIE CTIOCOOBI MTOTYYEHUS KHUCIOTHI.

OcHoBanust U ux cBoiicTBa. OCHOBaHUS KaK JEKTPOJUTHI, X KJIACCU(UKALUSA MO Pa3IUYHBIM
MpU3HaKaM. XMMHUYECKUE CBOWCTBA OCHOBAHUU B CBETE TEOPHUH AJIEKTPOJUTUYECKON IHUCCOLHMALIUU.
Pa3noxxeHne HepacTBOPUMEBIX B BOJie OCHOBaHM. OCHOBHBIE CIIOCOOBI MOTY4eHUs OCHOBAHH.

Coau u ux coiicrBa. Conu Kak 31ekTposuThl. Conu cpeiHue, KUCIbIe U OCHOBHbIE. XUMHUECKHE
CBOICTBa COJICH B CBETE TEOPHH IEKTPOIUTHIECKON qucconuanuu. CrocoObl OMydeHus Coeit.

I'maponus coiien.



Oxkcuapl u ux cpoiicrBa. CorneoOpasyionye W HeconeoOpasymomue OKcuasl. (OCHOBHBIC,
aMm(pOTepHbIE W KHUCIOTHBIC OKCHIBI. 3aBHCHUMOCTHh XapaKTepa OKCHJAa OT CTENEHH OKHUCICHUS
oOpa3yroiero ero Metaia. XUMHYECKUE CBOMCTBA OKCUAOB. [lonmydeHre okcumoB.

Jemoncmpayuu

B3anmoeiicTBre a30THOM M KOHLIEHTPUPOBAHHOW CEPHOU KUCIOT ¢ MeTauiaMmu. [lonydenue u

cBoO¥cTBa aM(oTepHOTO TUApOKCcHIa. OOpaTUMBIN TUAPOINA3 CONCH PA3IMYHOTO THUIIA.
Jlabopamopnvie onvimoi

HcnbiTanue pacTBOPOB KUCJIOT MHAMKATOPAMH.

B3anmopeicTBre METAIIIOB ¢ KUCIOTaMMU.

B3anmoneicTBie KUCIOT ¢ OKCUAAMU METAJIOB.

B3anmoneicTBie KUCIOT C OCHOBAHUSIMH.

B3anmoneicTBre KUCIOT C COISIMM.

HcnbiTanne pacTBOPOB LIENOYEN HHANKATOPAMM.

B3anmopeiicTBue mienoyen ¢ CoIsIMH.

PaznosxeHue HepacCTBOPUMBIX OCHOBAHHIA.

B3anmoneiictBue coseit ¢ MeTallJIaMH.

B3anmopeiictBue cosieit Apyr ¢ Apyrom.

['maponus cosield pa3Iu4yHOrO THIIA.

Ilpakmuueckue 3anamus

I'mpponus conent

Ilpogunvuvie u npogheccuonanvno 3nauumsie nemenmsl cooeprycanus. [lpasuia paz0aBieHUs
CEepHOW KHUCIOTHL. MCrmoap30BaHWe CEPHOM KHUCIOTHI B MPOMBINUICHHOCTH. EaKue TmIenodu, ux
WCIIOJb30BAaHUE B TPOMBINUICHHOCTH. ['alieHas ¥ HeramieHas W3BECTb, HX IPUMEHEHHE B
ctpoutenbeTBe. ['unc u anedactp, ruricoBaHue.

[Tonsitue o pH pactBopa. KucnoTtHas, menoyHas, HeUTpajibHas cpesia pacTBOPOB.

1.6. Xumuueckue peaxyuu

Knaccupukauuss XuMHUYeCKMX peakumuil. Peakuuu COEIUHEHMS, PA3JI0KEHUSA, 3aMEIICHUs,
obmena. Karamutuueckne peakuuu. OOpaTuMble W HEOOpaTHMbIE peakIuu. [ OMOreHHbIE W
TETEPOreHHBIC PEAaKIMU. DJK30TEPMHYECKHE U DHAOTEPMUUYECKHE peakmuu. TermmoBoit 3¢dekt
XUMHUUYECKUX peakiuil. TepMOXUMHUUECKUE YPaBHEHUA.

OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIe  peakuuu. CreneHp okuciaeHusa. Okuciaurens U
BOCCTaHOBJIIeHHE. BoccraHoBuTenb U OkuciieHue. MetoJ aeKTpoHHOro OanaHca Ijsl COCTAaBIICHUS
YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMII.

Cxopoctb XxuMHYecKHX peaknuid. [loHsTHE O CKOPOCTM XMMHUYECKUX peakluil. 3aBUCUMOCTb
CKOPOCTH XHMHUYECKHX DPEaKIHH OT pa3lnyHbIX (PaKTOPOB: MPUPOJBI PEarupyroIINX BEUIECTB, HUX
KOHIIEHTPALIUH, TEMIIEPATYpPhl, IOBEPXHOCTH COITPUKOCHOBEHHUS U UCIIOIb30BAHUS KaTAIM3aTOPOB.

O0patumMocTh XMMHYECKHX peaknuii. OOpaTuMbie W HEOOpAaTHMbIC PEAKIUU. XHMHYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUSI.

Hemoncmpayuu

[Tpumepbl HEOOPATUMBIX peaKLUid, HAYIIUX ¢ 00pa30BaHUEM OCaJIKa, Ta3a U BOIBI.

3aBUCUMOCTbh CKOPOCTH PEAKLIMK OT IPUPOJIbl PEATUPYIOIIUX BEILIECTB.

Jlabopamopnwie onvimot

Peaknus 3amenieHnss Meau jKee30M B pacTBOPE METHOTO KyIlopoca.

Peakuuu, uaymue ¢ o6pazoBaHreM ocajka, ra3a Wid BOIbIL.

3aBUCUMOCTb CKOPOCTH B3aMMOJICHCTBHSI COJISTHOM KUCIOTHI C METANIAMU OT UX IPUPO/IBI.

3aBUCUMOCTb CKOPOCTH B3aMMOJICHCTBUSI LIMHKA C COJITHOM KUCIOTOU OT €€ KOHLEHTPaIUu.

3aBUCUMOCTH CKOPOCTH B3aumoieicTBus okcuaa meau (II) ¢ cepHoit KUCIOTOM OT TeMIepaTyphl.

IlIpopunvuvie u npogeccuonanvno 3nauumvle rnemenmol codeprycanus. Ilonstue 00
ANEKTPOJIN3e. DJNEKTPOJIU3 PACIUIaBOB. DIJIEKTPOJIU3 PACTBOPOB. IDNEKTPOJIUTUUYECKOE TMOJTyYEHHUE
amoMunus. [lpakTuyeckoe mnpuUMeEHEHHE H3JeKTpoiu3a. [anbBaHomiIacTuka. [ 'ambBaHOCTErHs.
PadunupoBaHue IBETHBIX METAIIJIOB.

Karanus. T'omorenHble W reTreporeHHnle KaTanusaTopbl. IIpomoTopel. Kartanutuueckue sijbl.
Nuruburopsr.

[Ipou3BoaCTBO aMMHUaKa: ChIpbe, anmnaparypa, Hay4Hble MPHUHIIUIIBL.
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1.7. Memannwt u nememanot

Metauibl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KpHCTawioB. Du3nyeckue CBOMCTBA METAJLIOB.
Knaccudukamuss MeTauioB IO pPa3IWYHBIM MpHU3HAKaM. XHUMHUYECKHE CBOICTBA METAJUIOB.
DNEeKTPOXUMHUYECKUH Psii HAMPSHKEHUM METaioB. MeTamioTepMust.

OOmme cmocoObl mosydeHuss MetawioB. llonstue o wmeramrypruu. [lupomerammyprus,
TUAPOMETAJUIYPIHsl U 3eKTpoMeTauTyprus. CIulaBbl UEpPHBIE U LIBETHBIE.

Hemeraminpl. OcoOeHHOCTH CTpOeHHsI aTOMOB. Hemeramisl — mpoCThie BelecTBa. 3aBUCUMOCTD
CBOMCTB TaJOr€HOB OT HUX IMOJOXKEHUs B IMepuoaudeckoil cucreme. OKHUCIUTENIbHbIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCHUMOCTH OT HX [OJOXEHUS B psaAy
JIEKTPOOTPHULATEIBHOCTH.

Jemoncmpayuu

Kosmneknus meramios.

Ilpakmuueckue 3anamus

1. OO6mue cBoiicTBa MeTaiuioB. CBOKCTBA OKCHIOB U THAPOKCHJIOB.

2. T'enernueckas CBsI3b MEXJy KJIacCAaMU HEOPTaHUYECKUX COETMHEHUH.

3. KauecTBeHHbIE peaklliy Ha HOHBL. PeleHne skcrepuMeHTaIbHbIX 33/1a4 110 KaYeCTBEHHOMY

OTIPE/IENIEHUIO HOHOB.

Ilpogunvuvie u npogheccuonanvno 3nauumvie rnemenmsl cooeprycanud. Koppo3us MeTamios:
XUMUYECKasi U AJIEKTPOXUMHUYECKAs. 3aBUCHUMOCTh CKOPOCTH KOPPO3WU OT YCIOBHH OKpY)Karomiei
cpensl. Kiaccudukaiuys Koppo3uyd METaUIOB MO pa3iIudHbIM Hpu3HakaMm. CrocoObl 3aluThl METAIIOB
OT KOPPO3HUH.

[Ipon3BOACTBO YyryHa M CTaH.

[Tonyuenue HeMeTanI0B (HPaKIIMOHHON NEPETOHKON KUAKOTO BO3AYyXa U AJIEKTPOJIU30M PacTBOPOB
WJIM PacIUIaBOB AJIEKTPOJIUTOB.

CunmkaTtHas TpPOMBIIUIEHHOCTh. [IpOU3BOACTBO CEpHOM KHUCIIOTHI.

2. Oprannyeckasi XuMus
2.1. OcnogHbie nOHAMUA OP2AHUYECKOU XUMUU U MEOPUA CIPOEHUA

Op2aHUYeCcKUX COeOUHeHul

IIpenmer opranmyeckoii xumuu. [IpupoaHbie, HCKYCCTBEHHbIE U CUHTETHUECKHE OpPraHuYecKHe
BemecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMHU.

BanentHocth. XuMHUECKO€ CTpPOEHHE KaK MOPAJOK COEAMHEHHS aTOMOB B MOJIEKYNBI IO
BaJICHTHOCTH.

Teopusi crpoenusi oprannyeckux coequHeHuii A.M.bytiiepoBa. OCHOBHbIE MOJIOKEHUSI TEOPUU
XMUMHUYECKOTO cTpoeHus. M3omepuss u u3oMepbl. Xumudeckue (GOpMysibl U MOJECIU MOJIEKYNT B
OpraHUYECcKON XUMUHU.

Kaaccnduxanus opranudeckux Beuects. Kinaccudukanus BemecTs Mo CTPOSHUIO YIIEPOIHOTO
CKeleTa M HaIM4Yuio (QYHKIMOHAIBHBIX rpynn. ['omomorn u romonorusi. Hauama HOMeHKIATypbl
IUPAC.

Kaaccnduxkanus peakuuii B opranudeckoii xummuu. Peakium npucoenvnenus (TuapupoBaHus,
raJIOTeHUPOBAHUS, TUAPOTATIOTCHUPOBAHUS, TUApaTalluK). Peakiuu otiieruieHus (AeruapupoOBaHus,
JeTUPOTraloOreHUPOBaHUs, AeruapaTanun). Peakuuu 3amerienus. Peakiuu nzomepusaiuu.

Hemoncmpayuu
Monenu MOJIeKysI TOMOJIOTOB M H30MEPOB OpraHUuecKux coequHennil. KauectBeHHOe oOHapyxeHue
yriaepojia, BOJOPO/Ia U XJIOpa B MOJIEKYJIaX OPraHMYECKUX COEAMHEHUH.

Jlabopamopnuuwiit oneim

N3roroBnenue Moaeneit MoJIEKyJ OpraHUYECKUX BEIIECTB.

Ilpogpunvuvie u npogeccuonanvrno 3nauumple r3n1emenmol cooepycanus. Ilonstue o cyderpare u
peareHTe. Peakuuu OKUCIEHMSI W BOCCTAHOBJIEHHMS OpraHMYecKWx BemecTB. (CpaBHEHHUE
KJIaCCU(UKAIIUU COCTUHEHUH U KITaCCU(PUKAIIUU pPeaKlii B HEOPraHMUECKOM U OpraHNYeCKON XUMUH.

2.2. Yeneeooopoowt u ux npupoonvle ucmo4Huku

AJIKaHbI. AJIKaHbl: TOMOJIOTUYECKUW Psi, U30MEPHUs M HOMEHKJIATypa ajlKaHOB. XUMHUYECKUE
CBOWCTBA alKaHOB (MeTaHa, »JTaHa): TOPEHHUE, 3aMEIlEeHHE, pa3JIoKEHUe, ACTUJIPUPOBAHMUE.
[IpuMeHeHne anKkaHOB HA OCHOBE CBOMCTB.
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AJIKeHBI. DTUJIEH, €70 NOJy4YEHHUE (IErMAPUPOBAHNUEM dTaHa, ACMOJIMMEpPU3aLUEN MOJUITUIIEHA).
I'omonoruueckuii psj, U30Mepusi, HOMEHKJIATYPA aJIKEHOB. XMMHUUYECKHE CBOMCTBA 3THJICHA: TOPEHUE,
KadecTBEHHbIE peakuuu (oOecuBeynBaHWE OpPOMHOM BOABI M pacTBOpa IE€pPMaHTraHaTa Kayus),
rujparanusi, nojumepusanus. Ilpumenenue 3TuiaeHa Ha OCHOBE CBOMCTB.

Juenbl W Kayuyyku. [loHsTtue O QueHax Kak yrieBOJOpOJax C JABYMs JBOMHBIMHM CBS3SIMHU.
ComnpsixeHHbIe TUEHbl. XUMUYECKUE CBOKCTBA OyTaauena-1,3 u u3onpena: odecuBeynBaHre OpOMHOM
BOJIbI U ITOJIMMEPU3aLUs B Kaydyyku. HaTypanbHbIi U CHHTETUYECKHE Kaydyku. Pe3una.

AJkuHBL. AnetwicH. XWMHYECKHE CBOWCTBA alleTHJICHA: ropeHue, oOecIBeYMBaHWE OPOMHOM
BO/JIbl, IPUCOEANHEHUHN XJIOpOBOIOpOAa U ruapaTtauus. [IpumeHeHue aneTuieHa Ha OCHOBE CBOMCTB.
MesxknaccoBasi U30MEpHUs € alNKaJAUEHaAMU.

Apenbl. beHzon. XuMudeckue CBOWCTBa O€H30J7a: TOpPEHHE, PEAKIUU  3aMCIICHUS
(ranmorenupoBanue, HUTpoBaHue). [I[puMenenne 6eH301a Ha OCHOBE CBOWCTB.

IIpupoanble MCTOYHUKH YyriaeBoaopoaoB. [Ipupoanblii ra3: cocraB, IPUMEHEHUE B KauecTBE
toruBa.Hed1s. CoctaB u nepepadborka Hedru. Ileperonka nedru. Hedprenpoaykrsi.

Jemoncmpayuu

Konnexkuust obpasunos Hedt u HedrenpoaykroB. Komnekius «KameHHBIN yroib W MpOmayKIIHs
KOKCOXMMHUYECKOTO IPOU3BOJICTBAY.

Jlabopamopnusie onvimol

O3HakoMJIeHHE ¢ KOJUIEKIIHel 00pa3oB HEPTH U MPOAYKTOB €€ MepepadOTKH.

O3HakoMJIEHHE ¢ KOJUIEKIIMEH KaydyKoB U 0Opa3iamMu U3AeTuil U3 pe3HHbI.

JlabopamopHnbvle 3anamusn

1. CocraBienne CTpyKTypHBIX (hOPMYII H30MEPOB U HA3BAHUU YIIIEBOJOPOIOB 11O
cucTeMaTuyeckoil MexxayHapoaHoi Homenkiarype (MIOITAK)
2. TlomyueHwe STHIICHA U OTIBITHI C HAM.

Ilpojpunvnvie u npogpeccuonanvno 3nauumvie Inemenmul  cooepycanus. Ilpasuio
B.B.MapxoBuaukoBa. Knaccuduxarus n Ha3HaueHHe KaydykoB. Kimaccudukanusi u Ha3HAYCHUE PE3HH.
Bynkanuzanus kay4yka.

[lonyuenue aneTwieHa MUPOJIM30M METaHa U KapOMAHBIM crocoboM. Peakius moimmepusanun
BUHMUIXJIOopUaa. [lonuBUHUIXIOpUA U €ero puMeHeHue. Tpumepusalus aleTuieHa B 6EH3011.

[Tonsatue 06 »skcTpakiuu. BoccraHoBieHMe HHUTPOOEH30J1a B AHWIMH. [ OMOJIOTHYECKUN Psia
apenoB. Tonyon. HurpoBanue Tosryosa. TpoTui.

OcHoBHbIE HapaBJICHUS MPOMBIIIIEHHON MepepaboTKU MPUPOJIHOTO rasa.

[TorryTHBIN HeTSIHOM ra3, ero nepepadoTKa.

[Ipouiecchl TPOMBILIIICHHON TMepepadOTKu HEePTH: KpPEeKUHT, pUPOpMHUHT. OKTaHOBOE YHCIIO
OCH3MHOB U [IETAHOBOE YKCJIO JU3EIBHOTO TOILJIMBA.

Koxkcoxumuueckoe mpon3BOJCTBO U €r0 IPOIyKIUSI.

2.3. Kucnopoocooepocaujue opzanuyueckue coeOuHenus

Cnuptsl. [lonydyenue staHona OpoKEHHEM TJIIOKO3bI M THApaTaluei 3TuieHa. [ uapokcuibHas
rpynna kak (yHkiuuoHanbHasd. [loHsTHe O mNpeAenbHBIX OJHOATOMHBIX CHUpPTaX. XHUMHUYECKUE
CBOMCTBa 9TaHOJIa: B3aMMOJCICTBHE C HaTpueM, OOpa3oBaHHE TMPOCTHIX HCIOKHBIX 3(UPOB,
OKHCIIeHuE B anbpaerul. [I[pumeHenre 3TaHo1a Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEICTBUS s
OpraHM3Ma 4eJ0BEKa U MPEAYIPEKICHHE.

['uuepuH Kak npeAacTaBuTEIb MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peakiusi HAa MHOTOATOMHbBIE
crupthl. [Ipumenenue rimnepuHa.

®enos. Pusnyeckue U XUMUYECKUE CBOICTBa (eHona. B3aumHoOe BiIMsSHHE aTOMOB B MOJIEKYIe
¢deHona: B3auMOJEcTBUE C THMIPOKCHUAOM HAaTpHsl M a30THOM kuciotoil. IIpumenenue denona Ha
OCHOBE CBOMCTB.

Aabperuabl. llonstne 00 anpaermaax. AupAeruaHas rpynmna  Kak — (yHKIMOHAJIbHAS.
dopmanbierul U €ro CBOWCTBA: OKUCIEHUE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAaHOBJIEHHE B
COOTBETCTBYOIUN cnupT. [lomydyeHue anpAETUIOB OKHUCIEHHEM COOTBETCTBYIOIIMX CIIUPTOB.
[Tpumenenue popmasibJeruaa Ha OCHOBE €0 CBOWCTB.

KapoOonoBble kucjaorbl. IloHatue o kapOOHOBBIX KucioTax. KapOokcwibHas rpymma Kak
¢bynkumonanbHas. ['omMonorndeckuid psja  MpeleNnbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tomydenne KapOOHOBBIX KHCIOT OKHCICHHEM ajbJerHJ0B. XHUMHYECKHE CBOMCTBAa YKCYCHOM
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KHCJIOTBI: OOIIME CBOMCTBA C MHUHEPAJIbHBIMHM KHUCIOTAaMHM U peakuus srepuduxanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOWMCTB. BbICIINE JKUPHBIE KHCIOTHI HA IIPUMEPE NAIbMUTHHOBOU U
CTE€apUHOBOM.

Caosxubie 3¢pupsbl 1 xupbl. [lonyuenue cioxubsix 3pupoB peakiueit srepudukanuu. CloxxHble
3¢upHI B IpUpoJie, nX 3HadeHue. [IpuMeneHne CiIoXHbIX 3(pUpoB HA OCHOBE CBOMCTB.

XKupsr kak cnoxxusie 3pupsl. Kiaccudukanus xupoB. XUMUYECKHE CBOWCTBA )KUPOB: TUAPOJIN3 U
TUAPUPOBAHUE KUIKUX )KUPOB. [I[puMeHeHne KUPOB HA OCHOBE CBOMCTB. MbLIa.

YriaeBoabl. YTIeBObl, UX KIacCH(UKAIMI: MOHOCAXapHIbl (TJIIOK03a, (QPYKTO3a), AUCaXapUIbl
(caxapo3a) u monucaxapuasl (Kpaxmal W I1eJUirono3a).l mroko3a — BEHIeCTBO C JIBOMCTBEHHOMU
byHKIMEH — anpaerugocnupT. XUMHYECKHE CBOMCTBA TIIOKO3BI: OKHCIIEHHE B TJIFOKOHOBYIO
KHUCJIOTY, BOCCTAQHOBJICHHE B COpPOUT, clupToBOoe OpokeHue. IIpumeHeHHe TIII0KO03bl Ha OCHOBE
CBONCTB.

3HaueHue YIJIEBOJOB B JKUBOW NIpUpOJe M JKU3HM uenoBeka. lloHsTtue o peaxuusax
MOJIMKOHJEHCALIUY U TUJIPOJIM3a Ha IPUMEpPEe B3aUMOIPEBPAILIEHHUI: TJII0K03a-TI0JIMCaXapH/l.

Jemoncmpayuu

KauecTBeHHBIE peakIIi HA MHOTOATOMHBIE CITUPTHI.

PactBopumMocTh eHosa B BoJie pu 0OBIYHOM TeMneparype U HarpeBaHuu. KauecTBeHHbIe

peakiuu Ha (HEeHOI.

Peakuust cepeOpsiHOrO 3epKaiia ajbJIeru10B.

OxucrieHue aiabAeruoB U IITI0KO3bl B KUCIOTY ¢ oMonibio ruapokcuaa meau (11). KauectBennas
peakius Ha Kpaxmail.

Jlabopamopnusie onvimot

PacTtBopeHue riniiepruHa B BOJIe U B3auMoieicTBre ¢ ruapokcuaom meau (I1).

CBOIICTBa YKCYCHOW KHCJIOTHI, OOIIHE CO CBOMCTBAMH MHUHEPATBHBIX KHCIIOT.

B3aumopeiicTBre rir0Ko3b1 ¢ rugpokcuaoM meau (11).

KauecTBeHHas peaknus Ha KpaxMail.

Jlabopamopnoe 3anamue

CBoiicTBa KapOOHOBBIX KUCIOT. OOHApYKEHUE Y YKCYCHON KHCIIOTHI OOIINUX CBOMCTB KHCIIOT

Ilpogpunvuvie u npogheccuonanvno 3nauumple rnemenmel cooeprycanus. MeTWIOBBIA COUPT U
€ro UCIOJb30BaHUE B KAaYECTBE XMMHUYECKOTO CHIPbs. TOKCMYHOCTb METAHOJNA WU INPaBWJIA TEXHUKH
0€30I1aCHOCTH IIpU paboTe ¢ HUM. DTUJICHIVIMKOJIb U €ro NpuMeHeHue. TOKCHYHOCTh ATUJICHIVIMKOJIS
U IpaBWIa TEXHUKH 0€30MaCHOCTH IPU paboTe ¢ HUM.

[TomyyeHnue gpeHona u3 NpoayKTOB KOKCOXMMHUYECKOTIO IIPOU3BOJCTBA U U3 OEH30J1a.

[lonmukonnencauuss  gopmanbaeruga ¢ (eHosoM B (eHoIOPOPMATBACTUIHYIO — CMOJTY.
Aneranppernn. IlonaTtue o KeroHax Ha IpuMepe aneroHa. IIpuMeHeHne aneroHa B TEXHUKE H
IIPOMBIIIIJIEHHOCTH.

Msoroo0pa3ue KapOOHOBBIX KHCIOT (IIaBEJIEBOM KHCIOTHl KakK JBYXOCHOBHOH, aKpuIOBOH
KHCJIOTHI KaK HelpeAeabHON, OEH30MHOM KUCIOTHI KaK apOMaTH4ECKOi).

[InenkooOpa3ytomue Macia. 3aMeHa JKUPOB B TEXHHMKE HEMHUIIEBBIM ChIpbeM. CHHTETHUYECKHUE
MOIOIINE CPENCTBA.

MonoyHokucnoe OpoxeHue TIoko3bl. Kucinomosnounsle npofykTel. CHIOCOBaHHE KOPMOB.
Hutposanue nemntonossl. [Iupokcunus.

2.4. A3omcooeprcaugue opeanuueckue coeounenus. Ilonumepoi

Amunbl. [lonstne o0 amuHax. AnudaTuyeckue aMuHBI, UX KiIacCU(UKAIUMs U HOMEHKIJIATYpa.
AHMIIMH Kak opraHuuyeckoe ocHoBaHue. [lomydyenue aHumnMHa U3 HuTpoOeH3ona. [IpumeneHue
aHWIMHA HA OCHOBE CBOMCTB.

AMMHOKHCJIOTBI. AMUHOKHCIOTBI Kak amQoTepHble JTU(GYHKIUOHAJIbHBIE OpPraHUYeCKue
coeMHEHUs. XMMUYECKHE CBOWCTBA aMUHOKHUCIIOT: B3aUMOAECHCTBHE C LIEN0YaMU, KUCIOTAMH U IPYyT
c gpyroMm (peakuus mnosiukoHaeHcauuu). IlentuaHast cBsi3b M nonunentuabl. [IpuMeneHue
AMUHOKHCIIOT Ha OCHOBE CBOICTB.

Beaxn. IlepBuunasi, BTopu4Has, TpETUYHASA CTPYKTYphl OeIKkoB. XMMUYECKHE CBOWCTBA OENKOB:
rOpeHue, IeHaTypanus, THIPOoJIn3, IIBETHbIE peakuuu. bruonornyeckue GpyHKIuu 6EIKOB.

IMoaumepsl. benky u noarcaxapuibl Kak OMOMOINMEPHI.
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ILnacTmacesl.  [lonydeHue MOIUMMEpPOB peakUMEW IMOJMMEpPU3ALMM U TOJUKOHJCHCALUU.
TepMorutacTuuHble U TEpMOpEAKTUBHBIE I1acTMaccel. [IpeacraBurenu niacrmace.

Bosokna, ux kiaaccupurkanus. I[lomyuenue BosiokoH. OTHeNbHBIE MPEACTABUTEIN XUMHUECKHUX
BOJIOKOH.

Jemoncmpayuu

PacTBOopeHue u ocaxaeHne OEIKoB.

LIBeTHBIE peakiuy OETKOB.

I'openne nTrubero nepa u WEPCTIHON HUTH.

Jlabopamopnuie onvimul

PactBopenue 6enkoB B BOJE.

Ob6nHapyxeHue 6eJIKOB B MOJIOKE M MSICHOM OyJbOHE.

Jlenarypanusi pactBopa Oejika KypUHOIO Siiilja CIUPTOM, pacTBOPAaMHU COJIEH TSKENbIX METAJIJIOB U
IIPU HarpPEBAHUU.

Ilpogunvnvie u npogpeccuonanvno 3mauumvie rnemenmol cooepiycanus. AMUHOKATPOHOBAS
kucnota. KarnpoH kak nmpeacTaBuTeNb MOJUAMUAHBIX BOJOKOH. Vcnonb3oBanue ruaposmsa OEIkoB B
npomsiieHHOCTH. [lomuBuHMIXIIOpU, IoTuTeTpadTopITUiIeH (Tednon). DeHonodopmanbaeTuIHbIe
mwactMacesl. Hemnynouna. [IpoMelnineHHOE TPOU3BOJACTBO XMMHUYECKUX BOJIOKOH.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanuzanuu conepxaHusi oOneo0pa3oBaTeIbHON yUeOHOW NUCHUIUIMHBI XUMUS B IMpejaeax
ocBoenusi OIIOIT CITIO na 6aze ocHOBHOTO 00mIEero 0Opa3OBaHUs C MOJYYEHHEM CPEIHETO OOIIero
o6pazoBanus (IITIKPC) makcumainbHas yaeOHast Harpy3ka 00y4Jarommuxcsi COCTaBIIsIeT:

» 1o npodeccusim CITO texamueckoro mpoduis npodeccuonaabHoro oopazosanus — 170 gacos,
W3 HUX ayauTopHas (0Os3aTenbHas1) Harpy3ka 00yJaromuXcs, BKI0Yas 1a00paTOpPHBIC OIBITHI U

MpaKkTUYecKue 3aHATHsA, — |14 4acoB; BHeEAyTUTOpHAs CaMOCTOSITEbHAs paboTa CTYACHTOB —
56 yacos.

Buj yueOHo# padboThl O0bem yacoB

MakcumaJibHasi yueOHasi Harpy3ka (Bcero) 170

CamocrosiTesibHasi pa6oTa o0yualnierocs (Bcero) 56

Oo6s13aTesIbHAs AyIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 114

B Tom yuce:

71a00paTOPHBIC 3AHITHS 18

[TpomexyrouHas arrectanus B popme IK3aMeHa
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TemaTnueckuii IJIaH U coiepkaHue Y4eOHOM TUCHUIIMHBI XUMHS

HaunmeHoBanue Coaep:xanne y4e0HOro MaTepuasa, JJabopaTopHble U MPaKTHYeCKHe padoThl, CAMOCTOsITeIbHAsE padoTa O0bem Yposenn
pa3/esioB U TeM o0yvaronuxcs 4acoB OCBOEHUS
1 2 3 4
Paznen 1. OBLLHAS U HEOPTAHUYECKAS XUMU S 48
Tema 1.1. Conep:xkanue 4
OcHoBHBIE IOHATHS H 1. | Beenenue. OcHoOBHbIe TOHATHS XuMuHM. BemectBo. ArtoM. Monekyna. XUMHUYECKUN 3JIEMEHT. 1
3aKOHBI XUMUHU Annorporuda. IIpocTeie u cioXHBIE BemiecTBa. KayecTBEHHBIM M KOIMMYECTBEHHBIN COCTaB BEIIECTB.
Xumuueckne 3Haku U ¢Gopmynsl. OTHOCHTENbHBIE aTOMHass W MOJEKYJsipHas Macchl. KomudecTBo
BemecTBa. OCHOBHBIE 3aKOHbI XMMHH. CTexuoMeTpus. 3aKOH COXpPaHEHHUS MAacChl BEIIECTB. 3aKOH
MTOCTOSTHCTBA COCTAaBa BEIIECTB MOJIEKYIIIPHON CTPYKTYPHI. 3aKOH ABOTAJIpO U CIEICTBHSI X HETO.
2. | Pacuernbie 3a1aun Ha HAXOXK/IEHHE OTHOCUTEILHOW MOJICKYJISIPHOM MaccChl, ONPENEICHHe MaCCOBOM JIOH 1,2
XUMHYECKUX JIEMEHTOB B CIIOKHOM BEIIECTBE.
Tema 1.2. Conep:xkanue 4
Iepuoauyecknii 3akon | 1. | Mepuoauueckuii 3axon .M. Mengeneesa. Orkpreitue JI.M. MengeneessiM Ilepnoanueckoro 3akoHa. 1,2
u Ilepuoamyueckas [Mepuonnueckuii 3akon B popmynuposke .M. Menaeneera.
CUCTEMA XUMUYECCKUX [Nepuoauueckast TabIMIIa XHMUYECKHX 3JIEMEHTOB — rpadyuueckoe OTOOpakeHHe MepUOMYECKOro 3aKOHa.
saementoB 1. CtpyKTypa nepuoanveckoil TadnuIpl: mepuoabl (Majsle  0oJbIne), TPYNIHI (TIaBHAs ¥ TOOOYHAS).
MenpeneeBa u crpoenne | 2. | Ctpoenne aromMa M nepuoguueckmii 3axon J.M. MenaeneeBa. AToM — CIOKHAs 9YacTHIA. SIApo 1,2
aroma (IpOTOHBI M HEUTPOHBI) U AJIEKTPOHHAS 000y0uKa. M3oronel. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB MalbiX meprnooB. OCOOEHHOCTH CTPOEHHS DIEKTPOHHBIX O0O0IOYEeK aTOMOB JJIEMEHTOB
OONMBIINX TIEPHOMOB (IEPEXOMHBIX 3JeMeHTOB). IloHsartue 006 opburagsx. S-, p- u 0-OpOuranm.
ONeKTpoHHbIE KOH(MWUTypalMu aTOMOB XHUMHYECKHX djeMeHToB. (CoBpemeHHas (QOpMyIHpOBKa
MIEPUOANYECKOr0 3aKOHA. 3HAUEHHE IMEPHOANYECKOr0 3aKOHA W TMEePHOANYECKON CHUCTEMBl XHMHUYECKHAX
anemeHnToB /.M. MeHneneeBa ajis pa3BUTHs HAYKH U IOHUMAaHUsl XUMUYECKOU KAPTUHBI MUpA.
Tema 1.3. Coaep:xanmne 6
Crpoenne Bemecrsa 1. | Nonnas xumMu4eckas cBsi3b. KaTHoHBI, nX 00pa3oBaHME M3 aTOMOB B Pe3yJIbTaTe MPOIIecca OKMCIECHUS. 1

AHMOHBI, X 00pa3oBaHUE U3 ATOMOB B PE3yJbTaTe MpOLiecca BOCCTaHOBIEHUA. VIOHHAs CBs3b, KAaK CBSI3b
MEXKIYy KaTHOHaMU M aHMOHAMH 32 CUET JIEKTPOCTAaTHYECKOro npursokenus. Knaccugukauns MoHOB: 1o
COCTaBy, 3HaKy 3apsja, HAJTMYWIO THAPAaTHOW 000n09kn. MoHHBIE KprcTammyeckue pernerkn. CBOHCTBa
BEILIECTB C MOHHBIM TUIIOM KPUCTAJUINYECKON PEILIETKH.

KoBanienTHasi xuMn4eckas cBsi3b. MexaHn3M oOpa3oBaHMs KOBAJICHTHOW CBSI3M (OOMEHHBIN U TOHOPHO-
aKLENTOPHBIN). DIeKTpooTpHuaTeNbHOCTh. KoBaJleHTHBIE MONISIpHAs M HeNoispHas cBsi3u. KpaTHoCTb
KOBAJIEHTHOW CBsI3U. MOINEKyJIApHBIE W aTOMHBIE KpPHUCTaJUTMYECKHE pemeTku. CBONWCTBAa BELIECTB C
MOJICKYJISIPHBIMH ¥ aTOMHBIMH KPUCTAJUIMYECKUMH PELICTKAMH.
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MeTtanin4yeckasi cBsI3b. Meraaandeckas KpUCTaNIMYECKad PCIICTKAa M MCTAJUIMYCCKAasA XHUMHUYCCKas
CBs3b. DU3HUUYECKHE CBONCTBA METAJIOB. ArperaTHme COCTOSIHUA BELIECTB M BOAOpPOAHAA CBA3b.
TBCp)IOC, KHUOKOC U ra3oo6pa3Hoe COCTOsIHUA BCHICCTB. Hepexon BCIIECTBA M3 OJHOr0 arperatHoro
COCTOsAHUA B IPYyTocC. BOHOpOHHaH CB3b.

Yucrole BemecTtBa U cMecu. [lonarue o cMecu BemiecTB. I oMoreHHbIe U rereporennbie cmecu. Cocran
cMeceii: 00beMHast 1 MaccoBast IO KOMITOHEHTOB CMECH, MaccoBas J0Jisl IpUMecei.

Jucnepcubie cucremsl. [loHsTre o aucnepcHoil cucreme. JucnepcHas ¢aza W AUCIEPCHOHHAS Cpeaa.
Kiaccudukanus nucnepcHbix cucteM. [ToHITHE 0 KOJIJIOWHBIX CUCTEMAX.

Tema 1.4.
Boaa. PactBopsl.
JekTpoauTHYECKAS
AUCCONMALMSA

Conep:xanue

1.

Bona. PactBopbl. PacTBopenme. Bona xak pactBoputens. PacTBopumocTh BeliecTB. HacblllieHHBIE,
HCHACBIIICHHBIC, MEPEChINICHHBIC PACTBOPLI. 3aBHCHUMOCThH pPacTBOPpUMOCTHU T'a30B, )KI/I,Z[KOCTGI\/'I " TBEPABIX
BEIIECTB OT Pa3U4HBIX (pakTopoB. MaccoBasi 107151 paCTBOPEHHOI'0 BEIECTBA.

DJIEKTPOJIUTHYECKAS  JAMCCONMANMA. DJEKTPONUTHI M HEAJEKTPONUTHL.  DJIEKTPOIUTHYECKAs
qucconnanus. MexaHu3Mbl JIEKTPOJIMTUYECKOM AMCCOLMALMKM U1 BELIECTB C PA3IUYHBIMA THIIAMH
XUMHYECKOW CBs3M. ['mapatnpoBaHHBIE W HETHApPATHPOBAaHHbIE WOHBI. CTENeHb JIIEKTPOIUTHIECKOI
muccornuanyi. CuibHBIE U cla0ble 371eKTponruThl. OCHOBHBIE MOJI0KEHUS TEOPUH 3JIeKTPOJIUTHYECKOH
aucconuanuu. Kuciorsl, OCHOBaHUS U COJIU KaK 3JIEKTPOJIUTHL.

1,2

1,2

JlabopaTopHo-npakTHYecKHue PadoThl

1.

Peakunu noHHOTO OOMEHA ¥ YCIIOBHS MIX TPOTEKAHUS.

2.

CocraBneHne ypaBHCHHH peaKIuii HOHHOTO oOMeHa

Temal.5.
Kunaccudpuxanus
HEOPraHu4YecKuX
coeTMHeHU U UX

CBOliCcTBa

Conep:xanue

10

1.

Kuciaorsl 4 ux cBoiicTBa. KHCIOTHI Kak 3IIEKTPOIUTHI, MX KIACCH(UKAIUS IO pa3IHYHBIM ITPHU3HAKAM.
XWMUYEeCKAE CBOWCTBA KHCJIOT B CBETE€ TEOPUU ODIIEKTPOIUTHYECKON amcconnanud. OcoOeHHOCTH
B3aMMOJACHCTBHSI KOHIICHTPUPOBAHHON CEPHOM M a30THOW KHCIOT ¢ MeTauiamu. OCHOBHBIE CITOCOOBI
TTOJTyYeHWS] KUCIIOTHI.

OcHoBaHusi U uX cBoiicTBa. OCHOBaHWS KaK JJEKTPOIUTH, HX KIACCH(UKAIUSA IO Pa3THIHBIM
npu3HakaM. XHUMHYECKHME CBOWCTBA OCHOBAaHUM B CBETE€ TEOPUHM HIIEKTPOIUTHUECKON AUCCOIUALIUM.
PaznoxxeHne HepacTBOPUMEIX B BoJie OCHOBaHMA. OCHOBHBIE CLIOCOOBI MTOTydEHHUs] OCHOBaHU.

Conm u ux cBoiictBa. Comu kak 3ieKkTponuTbl. COMM CpeaHHe, KHCIbIe W OCHOBHBIC. XWMIYECKH
CBOWCTBa COJIEH B CBET€ TEOPUU DIEKTPONUTHUECKOW aucconnanud. CrocoObl TMONy4YeHHs COJEH.
I'maponus conei.

Oxcuapl U ux cBoiicTBa. ConeoOpa3yromue u HeconeoOpasyromue okcusl. OCHOBHEIE, aMQOTEpHBIE U
KHCJIOTHBIE OKCHJBI. 3aBUCUMOCTD XapaKTepa OKCHAA OT CTEIIeHH OKHMCIEHHUS 00pa3yolero ero Merajuia.
XMMHYecKre cBOHCTBa OKCHIOB. [loydeHne OKCHI0B.

1,2

1,2

1,2

1,2

JlabopaTtopHblie padoThI

1.

I'maponus coneit
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Temal.6. Conep:xanue

Xumuyeckue peakuuu | 1. | Kinaccupukanuuss XMMUYECKHX peakmui. Peakiyu CoemvHEHUs, paslioKeHWs, 3aMelleHHs, OOMeHa.
Karanutnueckue peaknuu. OOpatumble W HeoOpaTHMble peakUWH. ['OMOTeHHBIE U TeTepOrcHHBIE
peakuuu. DK30TEepMHUYECKHE M JHIOTepMHUYECKHE peakiud. TeruioBod 3(h(eKT XMMHUYeCKHX peaxiHi.
Tepmoxumuueckue ypaBHEHUS. OKHCIUTETbHO-BOCCTAHOBHUTE/IbHBIE peakuuu. CTeneHb OKHCIEHHUS.
Oxucnurens W BOCCTaHOBJIEHHE. BoccTaHOBHTENb M OKHCIeHHE. MeToa 3JeKTpOHHOro OanaHca it
COCTABJICHUS YPABHEHUI OKHMCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMIA.

2. | Ckopocts XuMU4YeCKUX peakuuid. [IoHsITHE 0 CKOPOCTH XUMHUYECKUX Peakiuil. 3aBUCHMOCTh CKOPOCTH
XUMHAYECKUX PEAKIUH OT pa3iM4yHBIX (PAKTOPOB: MPUPOBI PEATUPYIONIMX BEUIECTB, UX KOHIIEHTPAIIWY,
TeMIIepaTyphl, IOBEPXHOCTH COMNPHUKOCHOBEHUS M HCIIOIb30BaHMUS KaTanu3atopoB. (QOpaTtuMocTh
XUMHYecKHX peaknuii. O0paTuMble U HEOOpaTUMBIE PEaKIMU. XUMHUYECKOE PABHOBECUE M CIIOCOOBI €ro
CMELIECHUS.

1,2

1,2

Temal.7. Conep:xanue

10

Meranapl u HemeTawabl | 1. | Meramibl. OCOOEHHOCTH CTPOEHHS aTOMOB M KpHCTAuIoB. (H3MYECKHE CBOMCTBA METAJLIOB.
Krmaccudukanys MeTautoB 1O  pa3IMYHBIM  MpU3HAKaM. XHWMHYECKHE CBOMCTBA  METAJLIOB.
ONCKTPOXUMUYECCKHIA DSl HAnpsbKeHW MerauioB. Meramtorepmus. OOIHMe CrIocoObl  MOMyYSHHS
metawioB. [lorstue o Meramryprum. [lmpomeramryprusi, THAPOMETALTYPTUS W DJIEKTPOMETAILTYPIHS.
CruiaBel YepHBIE U 1TBETHEIE.

2. | Hemeramiabl. OcoOEHHOCTH CTPOCHHUSI aTOMOB. Hemeraisl — mpocThie BelecTBa. 3aBUCUMOCTh CBOWCTB
raJloreHoB OT WX mojoxeHuss B [lepumomuueckoit cucreme. OKHCIHUTENBHBIE W BOCCTAHOBUTEIBHBIC
CBOMCTBA HEMETAJUIOB B 3aBHCUMOCTH OT MX IOJIOKEHHS B PSJIY JIEKTPOOTPHUIIATEITHHOCTH.

JlabopaTopHble padoThl

OO6mme cBoiicTBa MeTauioB. CBOWCTBA OKCHIIOB M THIAPOKCHIIOB.

I'enermyeckas CBs3b MEXAY KilaCCaM1 HCOPTraHNMICCKUX COCOMHECHUM.

wWIN|E

KadgectBennbie pE€aKkmun Ha MOHBI. Pemenne OKCIICPUMCHTAJIBHBIX 3a/ia4 10 KaY€CTBEHHOMY
ONpEACIICHUIO HOHOB.

KoutpoabHasi padoTa no pazaeay Nel

CamocrosiTesibHasA padoTa npy u3y4eHun pasgena 1.

Cucremarnueckasi mpopadOTKa KOHCIIEKTOB 3aHATHH, y4eOHOW U CIIeNMAIbHON TEXHUIECKOH TUTepaTyphl (110 BOIIpocaM K maparpadam,
ri1aBaM y4eOHBIX TTOCOOMH, COCTaBIICHHBIM ITPEMOIaBATENIEM ).

[loaroroeka k 1a00paTOPHBIM M MIPAKTUYECKUM padOTaM ¢ UCIOIb30BAaHUEM METOIUYECKUX PEKOMEHAALUH npenogasaTens, ohopMiIeHue
71a00paTOpHO-IPAKTHUECKUX Pa0OT, OTYETOB U IMOATOTOBKA K MX 3aIlUTE.

TemaTuka BHeayAUTOPHON caMOCTOATEJbHOI padoThI:

1. AmnorpornHbsie MomuduKanuu yriepoaa (anmas, rpaduT), Kuciaopoaa (KACIOpoa, 030H), onoBa (cepoe u Oemoe onoo). IlorsTHe o
XUMHAYECKOW TEXHOIOTUH, OMOTEXHOJIIOTMH U HAHOTEXHOJIOTHH.

2. PapnoakTtuBHOCTB. Mcnonb3oBaHME paOaKTUBHBIX H30TONOB B TEXHUYECKUX LIETIX. PEHTITeHOBCKOE H3M1ydEeHHE U €r0 UCIOIb30BaHHUE
B TEXHHMKE U MeauuuHe. MozenupoBaHue Kak MeTO] MPOrHO3UPOBAHMUS CUTYAIIH Ha IPOU3BOJICTBE

26
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3. AHomanuu Qu3MYECKUX CBOWCTB BOIbl. JKuakue kpuctaiuibl. MUHEpaiabl U TOpHBIE MOPOIBI KaK MPUPOJHBIE CMECH. OMYIBCHH U
cycrneHsuu. 3014 (B TOM 4HcIie a3po3onu) u renu. Koarymsuusa. Cunepesuc.

4. Vcnonb30BaHUE CEPHOI KUCIIOTHI B MPOMBIIIIEHHOCTH. EKKe M1e1041, UX UCII0Nb30BaHUE B IPOMBIIUIEHHOCTH. ["amieHas 1 HerameHast
W3BECTb, €€ MPUMEHEHHE B CTPOUTEIbCTBE. [ HIIc 1 ajnebacTp, TUIICOBaHHUE.

5. TaneBanomnactuka. ['anpBaHocTerus. PadmHupoBaHUe IIBETHBIX METAIIIOB.

Karanus. 'omoreHnHsie u rereporennslie katanuzaTopbl. [Ipomoropsl. Katanutuueckue siapl. THTHOHTOPHI.

6. IIpom3BomcTBO aMMHaKa: ChIpbe, anmaparypa, Hay4Hble IPHHIINIIBI.

7. Kopposusi MeramioB: XUMHYECKass W DIIEKTPOXUMUYECKAs. 3aBUCUMOCTh CKOPOCTH KOPPO3MH OT YCJIOBHHM OKPYXAIOIIEH CpEebl.
Knaccuukanus koppo3un METAIIIOB IO pa3IHYHbIM npu3HakaM. CriocoObl 3alIUTH METANIOB OT KOPPO3HH.

8. IIpom3BoaCTBO YyryHa U CTAJH.

Tematuka pedepartosn:

buorexHonorus u reaHas nHxenepusa — TexHonorun XXI Beka.

HanorexHonorus kak IpHOPUTETHOE HANPABIICHUE PAa3BUTUSI HAYKU U POU3BOACTBA B Poccuiickoin Menepanuu.
CoBpeMeHHbIE METO/IBI 00€33apakUBaHUS BOJIBI.

AJTOTPOITHS METAJLIOB.

Kuznb u pesrensaocth .M. Menaeneena.

«[leproanueckoMy 3aKoHY OyAyIee He TPO3UT Pa3PyIICHUEM. .. ).

Cuntes 114-ro anemenTta — TpuyM@ pOCCHICKUX (PU3UKOB-SIEPIINKOB.

H3otombl Bojgoposa.

Hcnonp3oBanue paJuoaKTUBHBIX H30TOIIOB B TEXHUYECKHUX LIEJISIX.

PentrenoBckoe U3ilydeHue U €ro UCIO0Ib30BaHUE B TEXHUKE U MEIUIIMHE.

[Ina3ma — geTBEepTOE COCTOSHUE BELIECTBA.

AMopdHBIE BelecTBa B MPUPOAE, TEXHUKE, OBITY.

OxpaHa oKpy>karoliei cpesibl 0T XMMUYECKOT O 3arpsi3HEHUSI.

KonudecTBeHHbIE XapaKTEPUCTUKHU 3arPsI3HEHUS OKPYIKAIOLIEH CPElIbl.

[MpumeHeHue TBEpIOro u ra3000pa3Horo okcuaa yriaepoma(lV).

3ammra 030HOBOI'0 3KpaHa OT XUMHUYECKOT'0 3arpsI3HEHU.

I'pyboaucnepcHble CHCTEMBI, UX KIacCH(UKALUSI U UCIIOIb30BAHUE B IPOPECCHOHATBHOMN AESITENbHOCTH.
KocMmernueckue renu.

[IpuMeHeHuE CyCleH3Uil U 3MYNIbCUIl B CTPOUTENBCTBE.

Munepassl 1 TOpHBIE TIOPOJIbI KAK OCHOBA JIUTOCHEPHI.

PactBopsI BOKpyT Hac.

Bopna xak peareHT u Kak cpena Uil XMMHUYECKOT 0 Iporecca.

Tumnb! pacTBOpoOB.

Kwuzsb n gesrensHocTh C. AppeHHyca.

Bknag oreuecTBeHHBIX YUEHBIX B PA3BUTHE TEOPHH SJIEKTPOIUTHUECKON TUCCOLUALIUH.

YcrpaneHue KeCTKOCTH BO/IbI HA IPOMBILIUICHHBIX PEIIPUATHIX.

CepHas KHCIIOTa — «XJ1€0 XUMHUYECKOH TPOMBIIIIICHHOCTH.
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Hcnonp3oBaHne MUHEPAIbHBIX KUCIOT HA MPEANPUATHSIX Pa3IMYHOTO MPOHILS.
Oxcuapl ¥ CONM KaK CTPOUTENbHBIE MAaTEPUAIIBL.

Hcropus rumnca.

[loBapeHHas conb Kak XUMHUYECKOE CHIPBE.

MHOr oK1 KapOOHAT KaJbLHs: B IPUPOJIE, B IPOMBIIIUIEHHOCTH, B OBITY.
Peakuus ropenust Ha MpoU3BOCTBE.

Peaxmust ropeHust B OBITY.

BupTtyanbHoe MOogenupoBaHUE XUMHUYECKUX ITPOLIECCOB.

OJEeKTPOIN3 pacTBOPOB IEKTPOIHUTOB.

OJEeKTPOIN3 PacIiaBoOB 3JIEKTPOIUTOB.

[pakTryeckoe MpUMeHEHHE dIEKTPONH3a: paHHUPOBAHKE, TAILBAHOIIIACTHKA, TAIbBAHOCTETHsI.
WcTopust monydeHus: ¥ Mpou3BOJCTBA AIFOMUHUSI.

DNeKTPONMTHYECKOE MONydeHNEe U PaQUHUPOBAHUE MEJIH.

Kuznpb n nesarenbHOCTD [, [[PBH.

Ponp MeranmioB B MCTOpHUM YETOBEYECKON ITUBUITH3AIIHN.

Hcropus oTeuecTBEHHOW YepHOM METaJUTypruu.

Hcropus oTedecTBEHHON BETHOW METAJUTYPIHH.

CoBpeMeHHOE MEeTALTYPrHYeCcKOe IPOU3BOJICTBO.

CrennaibHOCTH, CBSI3aHHBIE ¢ 00paO0TKON METaJIOB.

Ponp MeTanioB U crijiaBoB B HAyYHO-TEXHUYECKOM MPOrpecce.

Kopposwust MeTamioB u criocoObl 3aIUTI OT KOPPO3UH.

WNueprHbie nim 61aropofHbIe Ta3bl.

Poxparomue conu — rajioreHsl.

Hcropus mBencko Ciuyuku.

XHUMHS METAIJIOB 1 HEMETAJUIOB B MOEH MpodheCCHOHATLHOMN AeATeITHbHOCTH.

Pazgen 2. OPTAHUYECKASA XUMUA 66
Tema 2.1. Coaep:xanmne 8
OcHoBHbBIE TOHATHS 1. | Ipeamer oprannyeckoid xumum. [IpupomHBIe, WCKYCCTBEHHBIE W CHHTETHYECKHE OpPTaHHYECKHE 1,2
OPraHMYecKoil XHMHUH 1 BemecTBa. CpaBHEHHE OPraHUYECKHUX BELIECTB C HEOpPraHWYeCKUMHU. BaneHTHOCTb. XUMHYECKOE
TE€OpHUsi CTPOCHMS CTPOEHUE KAK IOPSAIOK COEAUHEHHS ATOMOB B MOJIEKYJIBI 10 BAJICHTHOCTH.
OpraHu4ecKux 2. | Teopusi crpoeHusi opraHmyeckux coeguHenmii A.M. Bytiepoa. OCHOBHBIE IOJOXKEHUS TEOPHH 1,2
coeTMHEeHMi XUMHYECKOTO CTpoeHusa. M3omepus u wm3oMepbl. XUMHYECKHE (OpPMYIBI W MOAETH MOJIEKYNT B
OpPraHUYEeCKOW XUMUMU.
3. | Knaccupukauusi opranumveckux BemlecTB. Kiaccudukamust BeliecTB MO CTPOSHUIO YIJIEPOAHOTO 1,2
CKeJeTa M HATMYHI0 (QYHKIIMOHAIBHBIX Tpymil. ['oMonoru u romonorus. Havana Homernknatypst IUPAC.
4. | Kmaccupukauusa peaknuidi B OpraHuveckoil xumum. Peakiuu mpucoenuHeHHs (THAPHUPOBAHWS, 1,2

raJIOreHUPOBaHMS, THPOTaJIOTeHUPOBAHUS, THApaTaluu). Peakiuum OTIIEIUIeHNus (IeruIpyupoBaHus,
JIETUpOTaIOr eHUPOBaHUs, ieruparaiun). Peakiiuu 3amenienns. Peakniny n3oMepu3aium.
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Tema 2.2. Conepsxanue 18
Yr1eBoA0pOJBI U HX 1. | AukaHbl. AJKaHBI: TOMOJOTHYECKHH PSAA, U30MEPHUS U HOMEHKIIATypa ajKaHOB. XMMHUYECKHE CBOMCTBa 2
NPpUPOAHBIE HCTOTHHKH aJKaHoB (MeTaHa, ’TaHa): TOPEHUE, 3aMeIeHHE, Pa3IoKeHue, eruapupoBanue. [IpuMeHeHrne akaHoB Ha
OCHOBE CBOMCTB.
2. | AnkeHbl. DTWieH, €ro moiy4deHWe (IErMAPUPOBAHMEM DTaHA, JCMOIUMEpPH3alHe TONUATHIICHA). 1,2
I'omonorudeckuil psin, U30MeEpUs, HOMEHKIIATypa aJKEHOB. XUMHUYECKHE CBOMCTBA JTWIEHA: I'OPEHMUE,
Ka4eCTBEHHBIC peakuy (o0ecBeunBaHe OPOMHOM BOJBI M pacTBOpa MepMaHTaHaTa Kaiusi), THApaTalusl,
nonumepu3sanus. IlpuMenenne 3TuaeHa Ha OCHOBE CBOMCTB.
3. | Auensl u kayyyku. [loHsTHE O TUEHAX KaK YIIIEBOIOPOJAX C JIBYMS JBOHHBIMHU CBs3siMU. CoOIpshKEHHBIC 1,2
IveHbl. XWMHYecKHe cBoiicTBa OyramueHa-1,3 w u3ompeHa: oOecunBedrBaHWE OpOMHOW BOABI U
noJIMMepu3anysi B Kayuyku. HaTypanbHblil 1 CMHTETHUECKHE Kaydyku. Pe3una.
4. | Ankunbl. AneruwieH. XUMHYECKHE CBONCTBA alleTHUIICHA: TOpEHHUE, O0eClBEUMBaHHE OPOMHOM BOIBI, 1,2
MPUCOEIUHEHNE XJIOPOBOJOpoJia W Tuapartanus. [IpumeHeHue ameTuineHa Ha OCHOBE CBOICTB.
MesxkiiaccoBasi HI30MepHs C alKaJIueHaMH.
5. | Apensl. benzon. Xumuuecknue cBoiicTBa OeH30Ja: TOpEHHE, PEAKIMH 3aMelleHusl (raloreHUpOBaHNE, 1,2
HuTpoBanue). [[pumenenre 6eH301a Ha OCHOBE CBOMCTB.
6. | Ilpupoanble HCTOYHHKH YTJ1€BOAOPOAOB. [IpupoHEbIii ra3: cocTaB, MPUMEHEHHE B KAYeCTBE TOILIMBA. 1,2
7. | Ilpupoanble McTOYHUKHU yrieBogopoaoB. Hepts. CoctaB u mepepaborka Hedru. IleperoHka HedTH. 1,2
Hedrenpoaykrsl.
JlabopaTopHO-IpakTHYeCKHe PadOThI. 4
1. | CocraBiieHre CTPYKTYPHBIX (POPMYJT U30MEPOB W Ha3BAaHUH YTIIEBOJOPOIOB IT0 CHCTEMATHYICCKOM
MexayHaponHoit Homenkinatype (MHOITAK)
2. | Tlonyuenne dTUIICHA H OIBITHI C HAM.
Tema 2.3. Coaep:xanmne 22
Kuciopoaconepxamue 1. | Couptsl. [loxyduenre sTaHoma OposkeHHEM TIIOKO3BI M THUApaTaluell dTwieHa. [ mapokcuimbHas Tpyrna 2
OpPraHu'iecKue Kak QyHKInoHaIbHAs. [loHATHE O TIPeAeTbPHBIX OMHOATOMHBIX CITUPTaX. XMMHUYECKHE CBOWCTBA ITAHOMA!
COCIUHEHM A B3aMMOJAEHCTBHE C HAaTpueM, OOpa30BaHHWE IPOCTHIX M CIIOKHBIX S(PUPOB, OKUCICHHWE B albICTHI.
IIpuMeHeHue 3TaHONIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U IPEAYTPEXKACHHUE.
2. | 'muuepuH Kak mpencTaBUTENhb MHOTOATOMHBIX CHHpPTOB. KauecTBeHHas peakiysi HA MHOTOaTOMHEIE 2
cnupThl. [IpuMeHeHue riuuepuHa.
3. | ®enoJ. OU3NUECKNe U XUMUYECKHE CBOMCTBa (peHona. B3anMHoe BIMsIHUE aTOMOB B MOJIeKyJe (heHoma: 1,2

B3aUMOJICHCTBHE C THAPOKCHUIOM HATpPHUS U a30THOU KucioToi. [Ipumenenne genomna Ha OCHOBE CBOWCTB.
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Aasaernasbl. [lonsTie 00 anpaerugax. AbaeruaHas rpymnmna kak GyHKIuoHanbHas. GopManbIeru u ero
CBOICTBA: OKHCIICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIMN CIHUPT.
[TomyueHue ambAETHIIOB OKHCICHUEM COOTBETCTBYIONIMX cHHUpTOB. [IpuMeHeHue dopmanbaeruaa Ha
OCHOBE €0 CBOMCTB.

Kap6oHoBble kuciaorbl. [loHstTne o KkapOOHOBBIX KHCIOTaX. KapOOokcWiIbHas Trpynmna —Kak
(dyHKIIMOHANBHAS. ['OMOJIOrMYecKuil sl IPeAeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. [lomyueHue
KapOOHOBBIX KHCJIOT OKHCIICHHEM aJIbJICTUIOB. XHUMHUYECKAE CBOMCTBA YKCYCHOM KHCJIOTHI: OOIIHe
CBOICTBA ¢ MUHEPAJIbHBIMU KUCIOTAMH M peakius 3tepudukanyu. [I[puMeHeHHEe YKCYCHON KHCIIOTHI Ha
OCHOBE CBONCTB.

BeIcmme >xMpHBIE KUCIOTHI HA IPUMEPE MAJIbMUTUHOBON U CTEAPUHOBOM.

Chaoxubie 3¢upnbl. [lomyuenne clnoxHbIX 3¢upoB peaknued dstepuduranuu. CloXHBIE 3PHUPHI B
npupojie, ux 3Hadenue. [IpuMeHeHne ClIoKHBIX 9(DUPOB HA OCHOBE CBOWCTB.

Kupsbl. XKups! kak cioxabie d¢upsl. Kinaccudukanus »xupoB. XUMHUECKHAE CBOMCTBA YKHPOB: THAPOIH3 U
TUAPUPOBAHUE KUJKHX KUPOB. IIprMeHEHNE )KUPOB Ha OCHOBE CBOMCTB. MBLIa.

1,2

1,2

Yraeoasl. MoHocaxapuabl. [I1f0KO3a — BEIIECTBO C JIBOHCTBEHHOH (YHKIMEH — allbJerujocupr.
XuUMHUECKUE CBOMCTBA IVIIOKO3bl: OKHCJICHUE B IVIIOKOHOBYIO KHUCIIOTY, BOCCTAHOBJIEHHE B COpOUT,
cupToBoe OpokeHue. [IpuMeHeHHE TIIOKO3bI Ha OCHOBE CBOWCTB. 3HAYCHHE YITICBOJIOB B IKHBOH
npupoac U XKHU3HHU YCIOBCKA. IlonsTHe o paKkuuAaAX IMOJMKOHIACHCAIMK W TUAPOJIM3a Ha IIPHUMEPE
B3aMMOIIPEBPAILCHUN: TIF0K03a —> IOJIMCAXapU/Il.

10.

IMoauncaxapuabl. Kpaxman u nieuitono3a. Pa3anuus U cXoACTBa B CTPOEHUH U CBOMCTBAX.

JlabopaTopHble padoThl

1. ‘ CaoiicTBa KapOOHOBBIX KUCIIOT. OOHAPYKEHUE Y YKCYCHOM KHCIOThI OOIIMX CBOUCTB KHUCJIOT

Tema 2.4.
A3oTcoaep:kamue
opraHuvecKue
coennHenus. [oaumepnbl

Conep:xanue

12

1.

Amunsbl. [lonsrue 06 amuaax. AnmudaTHdecKkue aMUHbBI, HX Kiaccu(pHUKanus ¥ HOMEHKIATypa. AHIINH,
Kak opraHuueckoe ocHoBaHue. [lomydeHne aHWIMHA U3 HUTpoOeH3o0ma. [IpuMeHeHre aHUIMHA HA OCHOBE
CBOIICTB.

AMHHOKHMCJIOTBL. AMHHOKHUCIIOTH Kak am¢oTepHble MU(YHKIIMOHAIGHBIE OPTaHUYECKHE COCIMHEHUS.
XUMUYEeCKAE CBOWCTBA aMHHOKHCIOT: B3aWMOJAEHCTBHE CO IIENOYaMH, KHUCIOTaMH W JIPYT C JAPYTOM
(peakuus monukoHAeHcawu). [lenTuaHas cBsa3b U monumnenTu sl [IlpuMeHeHne aMIHOKICIIOT Ha OCHOBE
CBOMCTB.

Benku. [lepBuunas, BTopudHas, TpeTHYHAS CTPYKTYPHI OeTKOB. XMMHYECKHE CBOWCTBA OEITKOB: TOPEHHE,
JIeHaTypauus, THIPOJIN3, IBETHbIE peakuuu. buonornyeckrue GyHKIMHN OEIKOB.

HOJIHMepr. IInacTtmaccsr. HonyquI/Ie MMOJINMEPOB peaKHHeﬁ noJmMepu3anun 1M MOJUKOHACHCAIIUU.
TepMOHJ'IaCTI/I‘IHBIe 1acTMaccChl. Hpe,Z[CTaBI/ITeJ'II/I miIacTMacce.
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5. HOJIHMepr. IInactMaccel. HOJ'Iy‘IeHI/Ie MMOJINMEPOB pCaKHI/ICP'I nojimMepu3aliun 1M MOJUKOHACHCAIIUU.
TepMOpeaKTI/IBHI)Ie J1aCTMacCChl. HpCI[CTaBI/ITGJ'II/I miIacTMacce.

6. BO.]'IOKHa, X KJIaCCI/I(l)I/IKaIII/Iﬂ. HonyquI/Ie BOJIOKOH. OTI[GJ'H)HI)IC npeaACTaBUTCIN XUMHUYCCKUX BOJIOKOH.

Tema 2.5. O600menue Conep:xkanue 4
3HAHMH 110 1. | T'eHernueckas CBS3b MEXAY Ba)KHEHIIMMU KJIACCAMU OPTaHMYECKUX COCAMHEHH.

OpraHHYecKoi XUMHH 2. | 3aBUCHMOCTb MEX]y COCTAaBOM, CTPOCHHEM U CBOWCTBaMH OPraHUYECKHUX BEIECTB

HToroBasi KOHTPOJILHAsI padoTa 2
CamocTosiTeIbHAasi padoTa NPH H3YYeHHH pa3aeia 2. 30

Cucremarnueckas popadoTKa KOHCIIEKTOB 3aHATHH, yueOHOM U CIIeIMAIbHOM TEXHUYECKOM JIUTepaTyphl (110 BOIIpocaMm K maparpadam,

rJIaBaM y4eOHbIX TOCOOWH, COCTaBICHHBIM IIPEIIOIaBATEIIEM ).

[oaroroBka k 1a6OpaTOPHBIM M MPAKTUIECKUM PabOTaM ¢ MCTIOIB30BAaHUEM METOANYECKUX PEKOMEH Al TIperoiaBaTens, opopMicHue

J1a00paTOPHO-TIPAKTHUECKUX PabOT, OTYETOB U MOATOTOBKA K UX 3allUTE.

TemaTnka BHeayTUTOPHOI caMOCTOSITEJILHOM PadoThI:

1. Knaccudukanust v HasHaueHue KayaykoB. Kiaccudukaius u HasHaYeHne pe3nH. ByakaHu3amus kayqyka.

2.  OCHOBHBIE HATIPABJIEHUS IPOMBILIIEHHOM T1epPePAOOTKH PUPOIHOTO Ta3a.

3. TlonyTHbIit HeTAHOM a3, ero nepepaboTka.

4. Tlpomeccsl MPOMBINLICHHOW mepepaboTku HedTH: KpeKHHT, pudopMuHT. OKTAaHOBOE YHCIIO OEH3MHOB U IIETAHOBOE YHCIIO JU3EITLHOTO
TOILTNBA.

5.  MeTHIOBBI CIIUPT U €r0 MCIOJIb30BaHKUE B KAUYECTBE XUMUYECKOTO CHIPhs. TOKCHYHOCTh METAHONA M MIPaBUJIa TEXHUKH 0€30ITaCHOCTH
MpH paboTe ¢ HUM. DTHIICHTIUKONb U €r0 MpUMeHeHHe. T OKCHYHOCTh STUIICHTIINKOIS M TpaBhila TEXHUKH 0€30ITacCHOCTH MpHU padote ¢
HUM.

6. MmuorooOpasue KapOOHOBBIX KHCJIOT (IaBeieBas KHCIOTa Kak JBYXOCHOBHAs, aKpHJIOBas KHCIIOTa KakK HemperenbHas, OeH30MHas

KHCIJIOTa KaK apoMaTHIecKas).

[InenkooOpa3yromue Macia. 3aMeHa KUPOB B TEXHUKE HEMHUIIEBEIM ChIpbeM. CHHTETHYEeCKHE MOTOIIINE CPEACTBA.

8. AwmwmnokamnponoBas Kuciaora. KampoH Kak TpEACTaBHTENb TOJMAMUIHBIX BOJOKOH. VICIIONBb30BaHME THIPOIH3a OEIKOB B
npomeinuieHHOCTH. [lomuBuHMIXIOpHA, nonuteTpadropaTriieH (tedmon). PeHomodopmanbaernaable TwracTMacesl. Llemmymon.
[IpombInIuTEHHOE TPOM3BOACTBO XUMHUIECKAX BOJIOKOH.

TemaTuka pedepaTtuBHOil padoTbI:

Kusnsp u pesrensHocth A.M. Bytneposa.

Butanusm u ero kpax.

Poinb oTedecTBeHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTHU MHPOBON OPTaHUYECKOH XUMUH.

CoBpeMeHHBbIE TIPEACTABIICHHS O TEOPUU XUMHUYECKOTO CTPOCHUSI.

DKOJIOTHYECKUE aCTIEKThI HCITOIB30BaHUS YTIIEBOIOPOTHOTO CHIPHSI.

DKOHOMUYECKHE aCTIEKThI MeKITYHAPOTHOT'O COTPYTHIUYECTBA IO UCIIOIB30BAHUIO YTIIEBOJIOPOIHOTO CHIPHSL.

WcTopwust oTKpeITHS U pa3pabOTKK ra30BbIX U HEPTSIHBIX MecTOpoXkIeHNi B Poccuiickoit deneparum.

XUMUS YTIIEBOIOPOTHOTO CHIPhS U MOsI OyayIiast mpodeccus.

YTIIeBOIOPOTHOE TOITUBO, €r0 BUJIbI M HA3HAYCHHE.

~
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CuHTeTHYeCKHE KaydyKH: UCTOPHSI, MHOT000Opa3ne U MepCIeKTUBBIL.

PesuHoTeXHMUYECKOE MPOM3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM Iporpecce.
CBapouHOe MPOU3BOJICTBO M POJIb XMMUH YTIIEBOIOPOJOB B HEH.

Hed1b 1 ee TpanciopTHpoBKa Kak OCHOBA B3aMMOBBITOHOIO MEKIYHAPOJHOTO COTPYIHUYECTBA.
ApomaTHydecKue yriieBo0pObl KaK ChIPhE I IPOU3BOACTBA MECTUIINJIOB.

YrneBoasl U UX POJIb B )KMBOU IPUPOJIE.

CtpoeHue III0KO03bl: UICTOPUS Pa3BUTHUS MPEACTaBICHUN U COBPEMEHHBIE BO33PEHHUS.
PazButHe caxapHO# IPOMBILUIEHHOCTH B Poccuu.

Ponb yrneBomoB B Moelt Oymymield mpodeccHOHaIbHON IS TETBHOCTH.

Meranon: xemoduiaus U XxeMooous.

OtaHoun: Benuuaiiiee 6Jaro v CTpairHoe 3710.

AJIKOTOITM3M H €ro MpopuIaKTHKA.

MHoroatoMHbI€ CIIUPTHI U MOs Oyaymias mpodeccruoHanbHast e TeNbHOCTb.
dopmaibaerul Kak OCHOBA TMOMyYEHHS BEIIECTB U MaTEPUAIIOB JUIsi MOEH MPOoecCHOHAILHON JESTETbHOCTH.
MypaBbHHasi KHCJIOTa B IPUPOJIE, HAYKE W TPOU3BOJICTBE.

Hcropus ykcyca.

CrnoxxHble 3pHUpBI 1 X 3HAYCHHE B TIPUPOJIE, OBITY U IPOU3BOJICTBE.

JKuppl Kak NPOIYKT MUTAHUS U XUMUYECKOE ChIPhE.

3amena KUPOB B TEXHUKEC HECITUIIEBBIM ChIPHEM.

HexBaTka npoaoBoabCcTBUS Kak I1100anbHas MpodeMa 4elI0BeuecTBa U IyTH €€ PEeIIeHHs.
MBsLia: npouuioe, HacTosIee, Oyayee.

CpezncTBa rurueHbl Ha OCHOBE KHCIOPOACOAEPKALIMX OpraHUYECKUX COCANHEHUH.
Cunrernueckue moromue cpeactsa (CMC): moCTOMHCTBA W HEOCTATKH.

AMMMaK ¥ aMHHBI — OECKHUCIOPOAHBIE OCHOBAHHSL.

AHWIMHOBBIE KPACUTENIN: UCTOPHS, IPOU3BOACTBO, IIEPCIICKTHBA.

AMHHOKHCTIOTH — aM(pOTEepHBIC OpraHUYSCKUE COCTUHEHUSI.

AMHMHOKHCIIOTBI — «KUPIUYUKI OCIKOBBIX MOJIEKYI.

CuHTeTHuecKye BOJIOKHA HA aMHUHOKHCIOTHOM OCHOBE.

«Ku3Hb- 3TO c11Oc00 CcymecTBOBaHMS OEIKOBBIX TeEIl...»

CTpyKTyphl OeKa 1 ero JecTpyKTypUpOBaHHE.

buonornueckune QpyHKIINN OEITKOB.

BbenkoBas ocHOBa UMMYHHTETA.

CIIN[ u ero mpodunakTrka.

Heduut 6enka B MUIIEBBIX IPOAYKTAX U €ro NPEOJONICHUE B PaMKax IJ100aIbHON MPOIOBOJIILCTBEHHON IPOTrPaMMBI.
Xumust 1 OMONOTHS] HYKJIEMHOBBIX KHCJIOT.

HToro
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYUEBHOM JEATEJbHOCTHU CTYJIEHTOB

Coaepixkanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSITeIbHOCTH CTY/JACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHUH)

OcHOBHbIE IOHATHS U
3aKOHbI XUMHH

YMeHue naBaTh OINpEACNiCHHE M ONEPUpPOBATH CIEAYIOIIMMHU XH-
MHUUYECKHUMU TOHSATUSIMU: BELIECTBO, XUMHUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHASI U MOJIEKYJIIpHAsi MacChl, MOH,
AIIOTPOTIHS, W30TOIIBI, XUMUYECKas CBSI3b,
AIEKTPOOTPUIIATEIHLHOCTh, BAJICHTHOCTh, CTENEHb OKHUCJICHHS,
MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00bEM Ta3000pa3HbIX BEIECTB,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.
DopMynMpOBaHHE 3aKOHOB COXpPaHEHHUSI MAacChl BEIIECTB U
IIOCTOSIHCTBA COCTaBa BEULIECTB.

VYcraHoBka 3aBUCUMOCTH MEX Ty Ka4eCTBEHHOM u
KOJINYECTBEHHON CTOPOHAMHU XUMHUYECKHUX OOBEKTOB M MPOIECCOB.
Pemienne pacdeTHBIX 3aad MO XUMHUYECKHM (QopMyliaMm H
ypaBHEHUSIM

IMepuoguyeckuii
3aKO0H M
Ilepuoauueckas
cucrema
XUMHYECKUX
ssaementoB /. H.
MengesieeBa u
CTpOeHMe aToMa

YcTaHOBKa  SBOJIIOIMOHHOM  CYINIHOCTH  MEHJIEIEEBCKOM U
COBPEMEHHO (hOopMYyTHPOBOK  TMEPUOAMYECKOTO 3aKOHa
.. MenneneeBa. O0bsicHeHre (HU3UUIECKOTO CMBICTA CUMBOJIUKH
nepplo;mqecxoﬁ Ta6J'II/II_[BI XUMHUYCCKUX 3JICMECHTOB
J.V.MenneneeBa (HOMEpPOB »JJIEMEHTa, Iepuoja, TPYIIbl) HU
YCTaHOBKa HpI/IIII/IHHO-CHeJICTBeHHOﬁ CBA3M MCXKAY CTPOCHUEM
aToMa M 3aKOHOMCEPHOCTAMHU H3MCHCHUSA CBOICTB JJIEMEHTOB U
00pa30BaHHBIX MU BEILECTB B IEPUOJIAaX U IPYIIaAX.
XapaKTepI/ICTI/IKa 3JIEMEHTOB MAJIBIX W OOJIBIINX NEPHUOIOB IO HUX
noJyioxxenuto B [lepuonnueckoit cucreme JI.M.Menpaeneena

Crtpoenue BemecrBa

YcTaHOBKa 3aBUCUMOCTH CBOWCTB XHMHUYECKHUX BEIIECTB OT
CTpPOEHHUS aTOMOB OOpa3yIOIIMX HX XUMHYECKHUX 3JIEMEHTOB.
XapakTepucTUKa BaXKHEHUIIUX THUIOB XHWMHUYECKUX CBSI3€H H
OTHOCHUTENIbHOCTH 3TOW TUIIOJIOTHH.

OObsicHEeHHE 3aBUCUMOCTH CBOWCTB BELIECTB OT UX COCTaBa H
CTPOEHUS KPUCTAJUIMYECKUX PEIIETOK.

Bona. PacTBopbl.

VYmenune AaBaTb OHNPCACIICHHUE W OICpHPpOBATh CICAYIOINMMH XH-

DJIEKTPOJIUTHYECKAS MUYECKUMHU  TOHSATHSAMH: HOH, pPAcTBOPBI, JJEKTPOJIUT U
AUCCOLHALMS HEDJIEKTPOJIUT, SJCKTPOIUTUYECKAS AUCCOILIUALIMS.
DopmynrpoBKa OCHOBHBIX MOJIO’KEHU TEeOpuun
ANEKTPOJIUTUYECKON TUCCOLUAINH.
Knacenpuxauus XapakTepucTuka B CBET€  TEOPUHM  DIEKTPOIUTHUYECKOM
HEOPraHu4ecKux JUCCOLIMAIIMY, CBOMCTB OCHOBHBIX KJIACCOB HEOPraHMYECKUX

COeIMHEHUIT M UX CBOMCTBA

COEIMHEHUI.
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XumMu4eckue peaknuu

YcraHOBKa IPUYUHHO-CIEACTBEHHOM CBSI3M MEXKIY COJIEpKaHUEM
3aKOHOB U HAIMCAaHUEM XUMUYECKUX (HOPMYI U ypaBHEHHH.
YMeHue naBaTh ONpPENEICHUE U ONEPUPOBATH CIEAYIOLIUMU XH-
MUYECKUMHU  HOHATUSMM: OKHUCIUTEIb U  BOCCTAHOBMTEID,
OKHCIICHHE ¥ BOCCTaHOBJICHHE, TEIUIOBOM A(QeKT peakiu,
CKOPOCTh ~ XMMMYECKOM  peakiuy, KaTajlu3, XUMHUYECKOe
paBHOBeCHUE

OtpakeHue XUMHMUYECKUX IPOIECCOB C IOMOUIbIO YpaBHEHUM
XUMHYECKUX PEAKIIUI

OOBsicCHEHHE CYITHOCTH XMMHUYECKHX IporeccoB. Knaccupukarms
XMMHMUYECKUX PEAaKUMH MO pa3iIuyHbIM IpU3HAKaM: 4YHUCIy H
COCTaBy MPOAYKTOB M PEareHTOB, TEIJIOBOMY 3(PQeKTy,
HampaBJIeHWIO, (a3e, HAIMYMIO KaTalIM3aTropa, HN3MEHEHUIO
CTENEeHEW OKUCIIEHUSI 3JIEMEHTOB, 00pa3yIoIUX BEIlECTBA.
Knaccudukanuss BemectB M MPOLECCOB C€ TOYKH 3pPEHUS
OKHCJICHHUS-BOCCTAHOBJICHHUSL.

OObscHEeHnE 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW pEaKUIuu MU
MOJIOKEHMSI XUMHUECKOTO PABHOBECHS OT Pa3IMUHBIX (aKTOPOB

MeTaajabl 1 HEMETAJLIbI

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOWCTB, IOJYYECHHS U
MPUMEHEHHS BaKHEUIIIMX METAJUIOB U UX COCTUHEHUH.
XapakTepucTUKa COCTaBa, CTPOCHHUS, CBOWCTB, NOJYYEHUS U
MPUMEHEHHS BAXKHEUIIINX HEMETAIIJIOB U UX COEIUHEHUM.

OcHOBHbBIE TOHATHS
OpPraHuYecKoil XUMHH U
TeOpHsl CTPOCHUS
OpPraHuYecKux
coequHeHUuiIt

@opMYyJIUPOBKA OCHOBHBIX TOJIOKEHHH TEOPUH XUMHYECKOTO
CTPOEHUSI OPraHUYECKUX COCJAMHEHUNA U XapaKTepHUCTHUKA B CBETE
9TOW TEOpUHM CBOMCTB OCHOBHBIX KJIACCOB OPraHMYECKUX
COeqUHEHUN

YMeHue aaBath ONPEACIICHUE M ONEPUPOBATH CIEAYIONIUMU XH-
MHYECKHUMHU TIOHATUSIMH: YIIEPOIHBIN CKeleT, (pyHKIMOHAIbHAS
rpyIima, i30MepHsi, TOMOJIOTHSI.

YrieBoaopoabl 4 UxX
NPHUPOAHBbIE HCTOYHUKH

XapakTepucTUKa COCTaBa, CTPOEHHUS, CBOWMCTB, MOJY4EHUS U
MPUMEHEHHs] BaXXHEHIIMX KIJIAaCCOB YIJIEBOAOPOJOB (AIKaHOB,
[UKJIOAJIKAHOB, QJIKEHOB, aJKWHOB, apeHOB) W UX Hauboiee
3HAYUMBIX B HAPOJAHOXO3SIIICTBEHHOM ILIaHE IIPEJICTABUTENEH.
Ha3panne wM3y4eHHBIX BELIECTB MO  TPUBHAIBHOM  WIIHU
MEXAYHApOJAHOW HOMEHKJIAType W OTpPaXEHHE COCTaBa H3TUX
COEIMHEHUH C MOMOIIBI0O XUMHUECKUX POpPMYII.

Kucaopoacoaepxamme
OpraHuvYecKue coenHeHus

XapakTepucTuKa BOKHEHIINX NpecTaBuTENeH
KHCJIOPOJIOCOIEPKAIIMX OPraHUYECKUX COCJAMHEHUN: METaHola U
9TaHONa, CJOXHBIX A(QHUPOB, KUPOB, MbUI, albICTUIOB
(bopmanpieruoOB M aleTalbJeruaa), KETOHOB (ameToHa),
KapOOHOBBIX KHCIOT (YKCYCHOW KHCJIOTBI, MOHOCAaXapuioB
(TIIFIOKO03B1),

nucaxapunoB  (caxaposbl),  MOJHcaxapuaoB  (Kpaxmana U
LEJLTION03BI.

Haspanme M3y4eHHBIX BENIECTB MO  TPHUBHAIBHOW  WIHU
MEXIYHAPOJAHOW HOMEHKJIAType U OTpPaKEHHE COCTaBa 3TUX
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XapakTepucruka BAKHEUIINX IIpeACTaBUTENEH
a30TOCOACPKAIIMX  OPraHMYECKMX  COCIMHEHMHM:  aHWIIMHA,
AMHHOKHUCIIOT, OEJIKOB, MCKYCCTBEHHBIX W CHHTETUYECKHUX

A3oTconep:kaniue BOJIOKOH, Kay4dyKoB, IutactmMacc. Ha3BaHue M3yueHHBIX BELIECTB

OpraHHYcCKHe II0 TPUBHAIBHOM WM MEKIYHAPOAHOM HOMEHKIAType H

coeuHeHust. IlomuMepsl  |orpakenne cocTaBa STUX COSAMHEHMH C TOMOIIBIO XMMHYECKHX
bopmyi.

YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
PABOYEM ITIPOT'PAMMBI YYEBHOM JUCHUIIIUHBI XUMUSI

OcBoenune nporpamMmbl y4eOHOM AMCUMIUIMHBI XHUMHSI IpeanojiaraeT Hajauuue KaOuHera
XUMUHU C JIAOOPAHTCKOM KOMHATOW, B KOTOPOM HMMEETCSI BO3MOXKHOCTH 00€CIEeUnUTh CBOOOIHBIN
noctyn B VHTepHET BO BpeMsl ydyeOHOro 3aHsITUs U B IEPUOJ BHEYUYEOHOW JesTeNbHOCTH
00yJaronuxcs.

[lomemenne xkabuHera yaoBiIeTBOpseT TpeboBaHUsIM CaHHUTApPHO-3MHIEMUOIOTHYECKIX
npaBui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO TUIOBBIM 000PYJOBaHHUEM,
YKa3aHHBIM B HacTOAUIMX TPEOOBAHUSAX CPEICTBAMU OOYUEHUs, IOCTATOUHBIMU U1 BBIIIOJHEHUS
TpeOOBaHU K YPOBHIO OJITOTOBKU O0yYaIOIINXCS.

B kaOuHere mmeeTcss MyIbTUMEIUITHOE 000pyAOBaHHE, MOCPEACTBOM KOTOPOIO CTYIEHTHI
MOTYT MpOCMATpUBaTh BU3YaJbHYI0 MH(QOpPMAIMIO IO XHWMHH, CO3/AaBaTh MPE3CHTALHH,
BHJIeOMaTEepUaIbI U T.11.

B cocraB yueO6HO-METOIMYECKOTO U MaTEPHaAIbHO-TEXHUYECKOTO OCHAIIEHHS] KaOMHETa XUMHUH
BXO/JIAT:

* MHOTO(YHKIIMOHAJIBHBIM KOMIUIEKC MPErno/iaBaTes;

* HaTypaJlbHble 00BEKTHI, MOJEIH, MPUOOPHI M HAOOPHI [Tl TIOCTAHOBKH IEMOHCTPALIMOHHOTO
U y4EHHUYECKOT0 SKCIIEPUMEHTA;

* TIeYaTHbIE U SKPAHHO-3BYKOBBIE CPEJCTBA OOYUECHHUS,

* CpeacTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHUBBI;

* TEPEeYHU OCHOBHOM M JIOTIOJHUTEIHHON Y4eOHON JTMTEPATYPHI;

* BCIIOMOTaTeJIbHOE 000PYIOBAHUE U UHCTPYKIIUU;

B OubGmuoreunsnii (GoHJ BXOIAT y4eOHUKHM MU ydeOHO-MeToaudeckue KomIuiekThl (YMK),
PEKOMEHJIOBaHHbIE  WJIM  JIONYIICHHBIC  JUIS  WCIOJB30BaHHA B  NMPO(ECCHOHAIBHBIX
00pa3oBaTeNIbHBIX OPraHU3alUsgX, PEATU3YIOUINX O00pa30BaTEIbHYIO MPOrPaMMy CPEIHETO
obmero oOpazoBanusi B mnpeaenax ocBoeHus OIIOIT CIIO na 6a3e ocHOBHOTO 00Imero 06-
pa3oBaHUsI.

B mpomecce ocBoeHHsI NpOrpamMMbl YY€OHOW JUCHUIUIMHBI XHWMHS CTYJCHTBI HMEIOT
BO3MOJKHOCTh JIOCTYIIa K DJIEKTPOHHBIM Y4eOHBIM MaTepualiaM 10 XHMHH, HMCIOUIUMCS B
cBOOOJHOM JocTyrie B ceTd VIHTepHET (RJIEKTPOHHBIM KHHUTaM, IPAKTHKyMaM, TeCTaM,
Matepuanam EI'D u np.).
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JIUTEPATYPA
OcHOBHbIE HCTOYHHMKH:

1. Tynukun E. . Xumus: Yuebnuk qis CI1O. B 2 yactsax. Y. 2. Opranndeckas Xumusi. — 2-¢ U3,
ucnp. u gotm. - M.: FOpaiit, 2021. - DnextponnsIii pecype: DbC FOpaiir.

JlonoJHUTeIbHbIe HCTOYHUKH:

1. Jle6enes 0. A. Xumus: Yuebnuk aist CIIO. — 2-e uzn., nepepad. 1 gon. - M.: FOpaiit, 2021. -
OnexTpoHHbli pecype: DBC FOpaiir.

PexomeHnyemMble HCTOUYHHKH

1. KoncrantunoB B.M., Pe3anoB A.Tl'., ®aneeBa E.O. / [Tox pen. Koncrantunosa. —. - M.: Akanemus,

2013.

2. Epoxun IO.M., Kosanesa N.b. Xumusi mis mpodeccuii ¥ cCrenualbHOCTEH TEXHHYECKOTO H
€CTECTBEHHO-HAYYHOTO MpOouieii: yueOHUK IS CTY/. YUPEXKACHUM cpell. pod. oOpa3oBaHusl. —
M., 2014.

3. Epoxun I0.M. Xumust: 3a1auu 1 ynpaxHeHUS: y4e0. MocoOue IS CTYA. YUPESKICHUH cpe. pod.
obpazoBanusi. — M., 2014.

HNHuTepHer pecypcesl

www.pvg.mk.ru (omumnuana «Ilokopu BopoOwseBbl rops»). www.hemi.wallst.ru (O6pa3oBatenbHblii

CalT Ui IIKOJBHUKOB «XuMus»). Www.alhimikov.net (OGpa3oBarenbHbIi CaiT IS MIKOJHHUKOB).

WWW.chem.msu.su (DnekTpoHHast OMOIHOTEKA MO0 XUMHH ).

WWW.enauki.ru (iHTepHeT-u31aHue 11l yuuteneil « ECTeCTBeHHbIC HAyK»).

www.1september.ru (metoauueckas razera «IlepBoe ceHTSIOPsI»).

WWWw.hvsh.ru (xypHan « XuMHs B IIKOJIEY).

WWW.hij.ru (xypHai «XuMHs ¥ KU3HBY).

www.chemistry-chemists.com (3;1eKTpOHHBIH KypHAT « XUMUKHA U XUMHS»).
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