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MHNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma oOrmieoOpazoBarenpHoi yueOHOUM mucrumuiiabl OY ][, 11 «Xumusi»
npeanaszHauena aius u3ydenus xumuu ['BIIOY KK «KTOK», peanusyrommm 00pa3oBaTelIbHYIO
porpamMMmy CpeaHero oomiero oopa3zoBaHus B MpeJieiax OCBOCHUSI OCHOBHOW MPO(ecCHOHATBbHON
obpazoBarenbHoi iporpammbl CITO (OITOIT CITO) Ha 6a3e ocHOBHOrO 0011ero 00pa3oBaHus Mpu
MOJrOTOBKE KBAJTM(HUIIMPOBAHHBIX CIICIIHATMCTOB CPEIHETO 3BEHA.

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpemnero o0IIero
o0Opa3oBaHMsl, NPEIbIBISIEMbIX K CTPYKTYpE, COICpPXKAHUIO U pe3ylibTaTaM OCBOCHUS Y4eOHOM
JTUCIUIUTAHBI « XUMUS» B COOTBETCTBHH ¢ PEKOMEHIAIUSMU IO OPraHU3aluy MOTyUYeHUsI CPETHETO
obOmiero oOpa3oBaHMsi B Ipeleiax OCBOCHHUS OOpa30BaTelIbHBIX MPOTPaMM  CPETHETO
npodeCCHOHAIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus ¢ y4ETOM TpeOOBaHMIA
(benepanbHBIX TOCYJapCTBEHHBIX 00Pa30BaTENBHBIX CTAHAAPTOB M IMOJYyYaeMOH CIEIHaTbHOCTH
(mucemo JlemapTaMeHTa rocy1apcTBEHHOU MOJIMTUKU B c(hepe MOAroTOBKH padouux kaapos u 10
Muno6puaayku Poccun ot 17.03.2015 Ne 06-259), ¢ y4eToM NPUMEPHON OCHOBHOM
o0pa3oBaTeNnpHOM MPOrpaMMbl  CpeAHEero o0Imero oOpa3oBaHMs, OJOOPEHHON pelIeHueM
denepanbHOro y4eO0HO-METOUYECKOTO O0BEIUHEHUS 0 00IIeMy 00pa30BaHHIO (MPOTOKON OT 28
utons 2016 r. Ne 2/16-3)

Copep:xanue MporpaMMbl «XUMUS» HAMIPABJICHO Ha IOCTHXKEHUE CIIEAYIONMINX L eJIei:

* popMHpoBaHUE y 00YJAIOUINXCSl YMEHUS OLIEHUBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JIJIs
KaXKJIOTO YEIIOBEKa;

* (¢opMupoBaHHE Yy OOyYarOUIMXCs LEIOCTHOIO IPEACTABICHUS O MUPE U POJIM XUMHH B
CO3/IaHUU COBPEMEHHOM eCTECTBEHHO-HAyYHOW KapTUHBI MHpA; YMEHUS OOBSCHATH OOBEKTHI U
IIPOLIECCHI OKPYXKAIOIIEH AEUCTBUTEIBHOCTH: IPUPOJHOM, COLIMAIBHON, KYJIBTYPHOU, TEXHUYECKOU
Cpelbl, — UCTOb3YS ISl 3TOr0 XUMHUYECKUE 3HAHUS;

* pa3BUTHE y OOYyYarOIIMXCS YMEHHMU pa3ianyaTh (aKThl U OLEHKH, CPAaBHUBATH OIEHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OILIEHOK U CBSI3b KPUTEPUEB C
OTIpeIeIEHHON CHCTEMOM IIEHHOCTEH, (POpMyTUpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO ITO3UITHIO;

* IproOpeTeHne 00YyJaIOLIMMHUCS OIbITa Pa3HOOOPA3HOM NEesITeIbHOCTH, TIO3HAHUS U
CaMOTIO3HAHUS; KITFOUEBBIX HABBIKOB, MMEIOIINX YHUBEPCATHLHOE 3HAUCHUE IS PA3INIHBIX BUIOB
JesITeNbHOCTH (HABBIKOB PEIICHUs MPOOIeM, TPUHATHUS PEIICHUH, TOUCKa, aHaTu3a U 00pabOTKH
nH(OpMAINY, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUM, COTPYIHUIECCTBA, OE30ITaCHOTO
oOpallleHusl C BeIIeCTBAMU B TIOBCETHEBHOM KU3HH).

B nporpammy BKIIOYEHO cO/Ep:KaHME, HaIlpaBI€HHOE Ha ()OPMUPOBAHHUE Y CTYIEHTOB
KOMIIETCHIINH, HeoOXomauMbIX miisg kadecTBeHHOro ocBoeHus OITOII CIIO na 0Ga3e OCHOBHOTO
o0miero o0pa3zoBaHUs C MOJYyYEHHUEM CpeAHEro oOIero oOpa3oBaHUs; MPOrpaMMbl MOJATOTOBKU
KBAJM(HUIMPOBAHHBIX crielanucToB cpeanero 3seHa (IIICC3).

B I'BIIOY KK «KT3K», peanusyromem o00pa3oBaTeIbHYIO MPOrpaMMy CPEIHETO OOIIETO
obpazoBanus B mpenenax ocBoenuss OIIOIT CITO Ha 0a3e OCHOBHOrO 00I1Iero oOpa3oBaHUA,
YTOUHSIOT COZiepKaHMe Y4eOHOro Marepuana, Mmocjie0BaTeIbHOCTh €r0 U3YUYEHHUs, pacipeeleHne
y4eOHBIX YacoB, TEMATHKy pedepaTroB, BHIbI CAMOCTOATEIBHBIX PabOT, YUHUTHIBAs CHEUDUKY
MPOTPaMM MOJITOTOBKH KBATU(HUIIMPOBAHHBIX CIEIHAIMCTOB CPETHETO 3BEHA



OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIHUITIJIMHBI XUMUSI

XUMHsI — 9TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHUH, CBOMCTBAX W MPEBPAICHHUSIX,
3HAYCHUU XUMHYECKUX BEILECTB, MATEPHAJOB U TIPOLECCOB B MPAKTHUYECKOW JAEATEIbHOCTH
YeJI0BeKa.

Cognepxanne 001e0o0pa3oBaTeNbHON Y4eOHOW TUCIHMIUIMHBI «XHWMHEs HAIpaBlIEHO Ha
YCBOEHHE OOYYaIOUIMMHUCS OCHOBHBIX IMOHSTHH, 3aKOHOB U TCOPUH XMMHUU; OBJIIAJICHUEC YMCHHUSIMU
HaO0III0/1aTh XUMUYECKHE SBICHUS, MIPOBOAUTh XUMUYCCKUN SKCIIEPUMEHT, MPOU3BOJAUTH PACUYCTHI
Ha OCHOBE XUMHUYECKUX (DOpMYJT BEIIECTB U yPAaBHECHUN XUMUYECKUAX PEAKIIHIA.

B npouiecce n3yueHuss XuMu# y 00y4daroUIuxcsi pa3BUBAIOTCS MO3HABATEIbHBIE HHTEPECHI U
MHTEIUICKTYaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIILHOM NPHOOPETCHHS 3HAHHHA T10
XUMHH B COOTBETCTBHH C BO3SHHUKAIONIUMU KHU3HCHHBIMU TIPOOJIEMaMU, BOCIIUTHIBACTCS OepeskHOE
OTHOIICHHS K MPUPOJIC, TOHUMAHHUE 3JJ0POBOTO 00pa3a >KU3HU, HEOOXOAMMOCTH TPEAYIPEKICHHSI
SBIICHHW, HAHOCSIIMX BpeX 3JI0POBBI0 M OKpyXaromied cperne. OHHM OCBaMBalOT MPUEMBI
IpPaMOTHOTO, OE€30MAaCHOTO HCIIOJIb30BAaHMSI XMMHUYECKHX BEIIECTB M MAaTEPHUAIOB, IIPUMEHSICMBIX B
OBITY, CEIIbCKOM XO35HCTBE U HAa IPOU3BOJICTBE.

[lpu CTPYKTYpUpOBaHUM COJEpXKaHUs 00IIe00pa30BaTeIbHON y4eOHOW JAUCIUILTUHBI IS
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPTraHW3alMid, PEAIM3YIOIHUX  00pa30BaTEIbHYIO
nporpamMmy cpeaHero ooiero oopazosanus B npejaenax ocsoenus OIIOIT CIIO Ha 6a3e 0CHOBHOTO
o0miero o0pa3oBaHMS, YYUTHIBAIACH OOBEKTHBHAS PEATBHOCTh — HEOONBIIOW 00BEM YacoB,
OTHYHICHHBIX HA W3yYCHHE XHMHUU W CTPEMJICHHE MAaKCHUMaJbHO COOTBETCTBOBATh HJICSIM
pasBuBatomiero ooydenus. [loaTomy TeopeTHuecKkue BOMPOCH MAaKCHMAIIbHO CMENIEHBI K Havaly
W3YUYCHUS TUCIHUIUIMHBI, C TEM YTOOBI MOCIEAYIOMINN (aKTHUECKUI MaTepuall pacCMaTPHUBAJICS Ha
OCHOBE M3yYEHHBIX TEOPUH.

Peanu3zanusi 1eAyKTUBHOTO TOJXO/Aa K HM3YYCHHUIO XMMHHU CIIOCOOCTBYET Pa3BUTHIO TaKUX
JIOTHYECKUX OTEepalii MBIIIJICHNS, KaK aHAJIU3 U CHHTE3, 0000IIeHNEe 1 KOHKPETH3AIIHs,
CpaBHECHHE U aHAJIOTHS, CHCTEMATHU3alUs ¥ KiIacCH(HUKAIUS U Jp.

N3yuenne xumun B Mpo(ecCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3aAMAX, PEATU3YIOIINX
00pa3oBaTeNbHYIO MPOrpaMMy CpellHero odIiero oopasosanus B npeaenax ocoenus OIIOIT CITO
Ha 0a3e OCHOBHOTO 001Iero oOpa3oBaHMsl, UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT Mpoduis
npodeccnoHanbHOro 00pa3zoBaHus. ITO BhIpAXKAETCS B COACP)KAHUU O0YUEHUSI, KOJTMYECTBE YacoB,
BBIJICIIIEMBIX Ha M3YYE€HHE OTIENBHBIX TEM IMPOrpaMMEbI, TITyOMHE MX OCBOCHHUS OOYdYarOIIMMUCH,
o0beMe M XapakTepe MPaKTUYECKUX 3aHATUH, BUAAX BHEAYIAUTOPHON CaMOCTOSITENHHON paboThI
CTY/ICHTOB.

IIpu ocBoenun mnpodeccuit CIIO TexHMUeckoro mnpodpuis MNPoPecCHOHATBHOTO
oOpazoBanus xuMust uzydaercsi Ha 6azoBoM ypoBHe ®PI'OC COO, npu 0CBOCHHM CHEIUATBHOCTEH
CIIO TtexHuueckoro mnpodmis NpohecCHOHATBLHOIO O0pa3oBaHUs XUMHsS H3ydaeTcs Oolee
yriIyOJICHHO Kak podruibHast yaeOHast TUCIUIUIMHA.

Crneunduka wu3ydeHHs] XUMUU TPU OBIAJACHUU CIHEHUATBHOCTSIMH TEXHHUYECKOTO
npoduis oTpakeHa B Kaxaou Teme pasnena «CopaepkaHue y4eOHOW NUCIMIUIMHBI»Y B PyOpHUKe
«[IpodunbHbie W TpPoPEeCCHOHANBHO 3HAYMMbBIE SJEMEHTHI COJEP)KAHUS». ITOT KOMIIOHEHT
peanu3yeTcss TNpU HHAUBUAYATBHOM CaMOCTOSITENbHOM paboTe oOy4aromuxcs (HamuCaHuu
pedepaToB, MOATOTOBKE COOOIIEHUH, 3alIUTe MPOEKTOB), B Mpolecce YUeOHOM NeATeTbHOCTH MO
PYKOBOJICTBOM TIpenojaBareiisi (BBIMOJIHEHHH XHUMHYECKOTO OJKCIIEPUMEHTa —I1abopaTOpPHBIX
OTIBITOB U MPAKTHYECKHUX padoT, pelICHUH MPAKTUKO-OPUECHTHPOBAHHBIX PACUETHBIX 33a7a4 U T. II.).

B  mpomecce  wW3ydYeHHUS ~ XUMHH ~ TCOPETHYECKHE  CBEICHHS  JOMOJHSIOTCS
JEMOHCTpPALUSIMH, JTA00PATOPHBIMU OTIBITAMHU U MPAKTHUYECKUMHU 3aHATUSMU. 3HAYUTEILHOE MECTO
OTBOJHUTCS XHUMHYECKOMY OJKCrepuMeHTy. OH OTKpBhIBaeT BO3MOXXHOCTH (OPMHpPOBATH Y
oOyJaromuxcsi CrielalibHbIe MPeIMETHBIE YMEHUS: PaboTaTh C BEIIECTBAMH, BBIMIOIHATH MPOCTHIE
XUMAYECKHE OTBITHl, YYHTh O€30MacHOMy H OKOJOTHYECKH TPaMOTHOMY OOpaIIeHUI0 C
BeIECTBaMH, MaTepHUaIaMH | MPolieccaMu B OBITY U Ha MPOU3BOJICTBE.



Jl7is opraHu3aiuy BHEAYAUTOPHON CaMOCTOSTENILHON pa0OThI CTYIEHTOB, OBJIAICBAIOIINX
cnermansHocTsMu  CIIO TEXHUYECKOTOo Tpodmist mpodecCHOHATBHOTO 00pa3oBaHUs,
MpEeCTaBIICH IPUMEPHBIH MepedeHb pedeparoB (I0KIAI0B), HHANBHUIYTbHBIX TPOCKTOB.

B nporuecce nzyuenust XumMun BaxxHO (GOpMUPOBaTh HHGOPMALMOHHYIO KOMIIETEHTHOCTD
oOyvaromuxca. [loaroMy Tpu  OpraHM3alMd  CaMOCTOATENBHOM  paboOThl  HEOOXOAMMO
aKLEHTUPOBAaTh BHHUMaHUE OOYy4aloOUIMXCS Ha IMOUCKM HHGOpMaluu B CpPEACTBAX MAaCCMENua,
WNuTtepHere, ydeOHOW W CHEIUAIBHON JHMTEpPaType C COOTBETCTBYIONIMM O(OpMIICHHEM U
[IpeJICTaBJICHUEM PE3yJIbTaTOB.

W3ydyenne oOmeoOpa3oBaTenbHOM  y4eOHOW  JUCHHMIUTUHBI  «XHMHS»  3aBEpIIaeTCs
nojBe/lcHueM HUTOroB B (opme  nuddepeHIpoBaHHOTO 3a4eTa B paMKaxX ITPOMEKYTOUYHOM
arrectauuu cTyaeHtoB B mpouecce ocBoenuss OIIOIT CIIO ¢ momyueHHeM CpegHero oOIero
obpazoBanus (IITICC3).



MECTO YYEBHOM JUCIATLJIMHBI B YYEBHOM ILJIAHE

Yuebuast IUCLHUILIAHA «XuMUs» SBISETCS Y4eOHBIM MPEAMETOM IO BBIOOpPY U3
oOs3aTenpHOM TpenMeTHor oOmactu  «EctectBennble Hayknm» PI'OC  cpemnero oOriero
oOpa3oBaHwUsI.

B mpodeccronabHBIX 00pa30BaTENBHBIX OpPraHU3AIMIX, PEATU3YIOMIUX 00pa30BaTEIbHYIO
nporpaMMmy — cpegHero o6mero oOpasoBanusi B mpenenax ocBoenus OIIOII CIIO na 6aze
OCHOBHOTO  00mero oOpa3oBaHus, ydeOHas  JUCHUIUIMHA  «XWUMHS»  H3y4aercs B
obmeoopaszoBarenpHOM 1uKIe yaeoHoro OITOIT CITO Ha 6a3e 0OCHOBHOTO 00IIEro 00pa3oBaHuUs C
norydeHueM cpeanero oodmiero oopazopanus (IITICC3).

B yuebnbix mnanax IIIICC3 mecto yueOHON AMCLUIUIMHBI «XuMHUA»— B COCTaBe
0011e00pa30BaTebHBIX yUYEOHBIX JUCHMIUIMH 110 BBIOOPY, (OPMHPYEMBIX H3 00S3aTEIbHBIX
npeametHeix obnmacreir @I'OC cpemnero oOmiero oOpaszoBanust, ans crenuansHocteil CIIO
TEXHUYIECKOTO MpoduIis mpodeccuoHaIbHOro 00pa3oBaHusl.

PE3YJIbTATBI OCBOEHU S YYEFHOM JUCHUILINHBI

OcBocHue cojaepKaHusl YIeOHON MUCHUIUIMHBI «XHMHS», OOSCIEUYMBACT JTOCTHIKECHUE
CTYJIEHTaMHU CIEAYIOIIHNX PE3YIbTATOB:

JIMYHOCTHBIX:

— YYBCTBO T'OPJAOCTU M yBa)XKEHUSI K UCTOPUU U JOCTUKEHUSAM OTEUECTBEHHOW XMUMHUYECKOU
HAyKH; XUMUYECKH IPaMOTHOE TOBEJIEHUE B MPO(ecCHOHANBbHON NeATENbHOCTH U B OBITY MHpHU
o0paleHuy ¢ XAMUYECKIMHE BEIIECTBAMH, MaTepHAIaMU U TIPOIICCCAMMU;

— TOTOBHOCTH K IPOJIOJDKCHHIO OOpa30BaHUS W TOBBINICHUS KBATM(UKAIMA B W30paHHON
po(ecCHOHATLHOM EATETHhHOCTH U OOBEKTUBHOEC OCO3HAHUE POJIM XUMHUYECKHX KOMITETCHITMA B
3TOM;

— YMEHHME HCIOJIb30BAaTh JIOCTH)KCHUS COBPEMEHHOM XHWMHYECKOW HAYKHM M XUMHYECKUX
TEXHOJIOTUI ISl TIOBBIMIEHHS COOCTBEHHOTO WMHTEJUIEKTYaIbHOTO pa3BUTHS B BbIOpaHHOU
npodeccroHaNbHOM e TENbHOCTH;

* MeTanpeAMeTHbIX:

— HCIIOJIb30BAaHUE PA3JIMYHBIX BHUIOB II03HABATEJILHON JEATEIBHOCTM U  OCHOBHBIX
WHTEJUICKTYAJIbHBIX Ofepaluii (MMOCTaHOBKHM 3a/1aud, (GOPMYIHPOBAHMS THUIIOTE3, aHAIM3a H
CUHTE3a, CpaBHEHHUS, 0000IICHUS, CUCTEMATHU3aINH, BBISBICHUS IPUYUHHO-CJICICTBEHHBIX CBS3EH,
MOMCKA aHAJIOTOB, (hOPMYITUPOBAHUS BBHIBOJOB) JIJIsl PEIICHUS MOCTABICHHOMN 3a/1a4uH, MPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHM(HAOIIOIEHNSI, HAYYHOTO SKCIEPUMEHTA) IS U3YUCHUS Pa3IMYHBIX
CTOPOH XHMHUYECKUX OOBEKTOB U TMPOILECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAMMOCTh
CTAJIKUBAThCSI B MPOQECCUOHANBHOM cdepe;

— WCTOJB30BAaHUE PA3TMYHBIX MCTOYHUKOB JJSl TONYYECHUS XHUMHUYECKON uHpopmanuu,
YMEHHE OIEHUTH €€ JOCTOBEPHOCTh ISl JOCTHIKEHUS XOPOIINX PE3yIbTaTOB B MPO(EeCCHOHAIBHON
chepe;

* IpeMEeTHBbIX:

— c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNA O MECTe XMMHU B COBPEMEHHOW HAyYHOW KapTHHE
MHpa; MOHUMAHHUE POJM XMUMHH B (POPMHUPOBAHWUU KPYro3opa u (YHKIIMOHAJIHLHON TPaMOTHOCTH
YyeJoBeKa I PEIICHUs TPAaKTUYECKHUX 3a/aY;

— BJAJEHHUE OCHOBOINOJIATAIOIIMMUA XUMHUYECKHUMHU TMOHATUSAMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHUEN U CUMBOJIMKOM;

— BIJIAJICHUE OCHOBHBIMH METOJaMHM HAyYHOrO IO3HAHMS, MCIOJIb3YEMBIMHU B XHUMHHU:
HaOIltO/IeHUEM, OMHCAHHEM, H3MEPEHHEM, JKCIEePUMEHTOM; yMEeHHE oOpabaThiBaTh, OOBSCHSTH



pe3yNbTaThl MPOBEIECHHBIX OINBITOB U JENaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSThH
METO/IbI TO3HAHMS IPU PEIICHUH MPAKTUYECKUX 3a]a4;

— c(OpMUPOBAHHOCTh YMEHHS J]aBaTh KOJWYCCTBCHHBIE OICHKU M MPOU3BOJUTH PACUETHI I10
XUMHYECKUM (DOpMyITaM U ypaBHEHUSIM;

— BJIaJICHUE MTpaBUJIAMU TEXHUKU 0€30MaCHOCTH MPU UCTIOIb30BAHUHM XUMUYECKUX BEIECTB;

— chopMHpPOBAaHHOCTH COOCTBEHHOI MO3MUIMH 10 OTHOIICHUIO K XMMHUYECKON HH(pOopmanuu,
MOJIy4aeMO M3 pa3HbIX HMCTOYHUKOB (€CTECTBEHHO-HAYYHBIH MPO(UIL OPUEHTHPYET Ha TaKue
cephl TeSTeTbHOCTH, KaK MEIHUINHA, 6MOTEXHONOTHH 1 Jp.)!

! [TpumepHO#t OCHOBHOI 00pa30BaTENBHON MPOrPAMMBI CPEIHETO 00IIero 06pa3oBaHus, OA0OPEHHON PELICHUEM

(deneparIbHOTO Y4eOHO-METOINIECKOTO 00bEAMHEHHUS 10 001IeMy 00pa3oBaHuto (poTokon oT 28 uronHs 2016 r. Ne
2/16-3)



COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI
BBeaenue
Haquble METOAbI ITO3HAHHWS BCUICCTB U XUMHYCCKUX siBjieHu#. Poib SKCIICpUMCHTA U TCOPUHU B
XUMUAU. MOAETUpOBaHUE XHMHUYECKHX TMPOIECCOB. 3HAYEHHE XUMHH TPH  OCBOCHUU
cnerransHocTel CIIO TexHmueckoro npoduis npodeccHoHATBEHOTO 00pa30BaHMSL.

BueaynuTopHasi camocTosiTeJibHAs padoTa
[Toarororka coobmienus: «bHOTEXHOIOTHS U TeHHAsI HH)KCHEPUS — TEXHOI0run X X1 Bekay.

1. O0masi 1 HeoOpraHu4vecKkass XuMHus

1.1. OcHOBHbIE MOHATHS U 3aKOHBI XUMHH

OcHoBHbIe MOHATHS XUMHUH. BemectBo. ATom. Monekyna. XUMHUUECKUH 3JIEMEHT.

Annorponusi. [Ipocteie u cinoxubie BemniecTBa. KauecTBeHHBINM U KOJMYECTBEHHBIN COCTAB BEIIECTB.
Xumuueckue 3Haku U Gopmysbl. OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJsipHas macchl. KonmuuecTBo
BEILIECTBA.

OcHoBHble 3akoHbl XuMuM. CrexuomeTpus. 3aKOH COXpPAaHEHHS Macchl BEHIECTB. 3aKOH
MTOCTOSTHCTBA COCTaBa BEILIECTB MOJICKYJISIPHON CTPYKTYpPBl. 3aKOH ABOTaJipo U CJIEACTBUS U3 HETO.
PacuerHble 3a1aun Ha HAXOKJIEHUE OTHOCUTEIHLHON MOJIEKYJISIPHOM MacChl, ONpe/IesieHne MacCOBOM
JIOJIA XUMUYECKUX DJIEMEHTOB B CJI0)KHOM BEIIIECTBE.

Hemoncmpayuu

Mopenu atroMOB XUMHUYECKHUX SJIEMEHTOB. MoJaenu MOJEKYJ MPOCThIX M CIIOKHBIX BEIIECTB
(mapoctepxkueBble U Crioapra—bpurneba). Kosmmekiuss mHpocThIX W CIOKHBIX — BEIIECTB.
Hekotopeie BemiectBa koaumdyectBoM 1 Moisib. Mojenb MOSIpHOTO 0oObeMa ra3oB. AJUIOTPOINUS
dbocdopa, kucinopoa, 0Jiosa.

Ilpodunvuvie u npogeccuonanvno 3nauumvle 3INEMEHmMbl COO0EPHCAHUA. AJITOTPOIHbBIE
Moaudukamu yriaepoga (anmas, rpadurt), kuciopoaa (KUCIOPOI, O30H), ooBa (cepoe u Oernoe
0110B0). [ToHATHE 0 XMMUYECKON TEXHOIOTHH, OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHH.
BueayauTopHasi camocTosiTeJibHAs padoTa

[ToaroroBka coobmienus: «M30TombI BOgOpoIa».

[ToaroroBka coobmenus: «Vcnoiapb30BaHUE PAAHMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LIETISX).

1.2. Ilepuommuecknii 3axkoH u Ilepuoamueckass cucrema xummu4yeckux viementos /I, H.
MenesieeBa 1 CTpOEHHE ATOMAa

IHepnonnuecknii 3axon [I. U. MenpneneeBa. Otkpeitue [[. 1I. MenneneessiM Ileproguueckoro
3akoHa. [lepmonuueckuii 3akon B popmynupoBke . M. MengeneeBa. [lepuonnueckas Tabnuia
XMMHUYECKHX D3JIEMEHTOB — TIpaduyeckoe OToOpa)keHue mepuojuueckoro 3akoHa. CTpykTypa
NepUOANYECKON TaOIHUIIbl: IEPUOABI (Majble U O0NbIINE), TPYMIbI (TaBHAs U TOOOYHAs).
Cmpoenue amoma u Ilepuoouueckuii 3axon /]. U. Menoeneeea. ATom — cioxHas

yactuua. Anpo (IpOTOHBI M HEUTPOHBI) M 3JEKTpoHHas oOosouka. M3oromsl. CrpoeHue
AJIEKTPOHHBIX 00O0JIOUEK AaTOMOB DJJIEMEHTOB MajbIX MepuoaoB. (OCOOEHHOCTH CTPOEHHUS
ANEKTPOHHBIX O0OJIOUYEK AaTOMOB D3JIEMEHTOB OOJBIINX MEPUOJOB (IEPEXOTHBIX AIIEMEHTOB).
[TonsiTue 06 opOuTansx. S-, p- u d-opOuTamu. IIEKTPOHHBIE KOH(PUTYpAIllMM aTOMOB XUMHYECKUX
anemeHToB. CoBpemenHas (opmynupoBka [lepuogundeckoro 3akona. 3HadeHue [lepuomnyueckoro
3akoHa U llepuoanueckoil cuctemsl xumudeckux ayeMeHToB . M. MeHneneeBa nns pa3BUTHSA
HAyKH U MOHUMAaHUs XUMUYECKONH KapTHHBI MUPA.

Jemoncmpayuu

Paznuunsie ¢opmbl Ilepuonuyeckoii cuctemsl xumuueckux siemeHtoB JI. W. Menneneesa.
JuHamuueckue Tabauisl Uit MoaenupoBanus [lepuonudeckoil cucreMsl. DieKTpU3aus Tel U uxX
B3aUMO/ICIICTBHE.

Jlabopamopuuwiit onvim



MonenupoBanue nocrpoenus [lepuonudeckoil TaOIUIBI XUMHUUECKUX JIEMEHTOB.

BHeayauTopHasi camocTosiTe/IbHAsI padoTa
[ToaroroBka coobmenus: «XKu3up u gesrenpHocTh .M. MenaeneeBay.
[ToaroroBka coobmienus: «llepuoanueckomy 3aKoHy OyayIee He TPO3UT Pa3pyIICHUEM. .. »
[Toarororka coobmenus: «Cuntes 114-ro anementa — TpuyMd poccuiickux Gpu3nKoB-
SIIEPUIUKOB.
Ilpogunvuvie u npogheccuonanvno 3nauumvle rnemeHmsl cooepricanus. PanroaKTUBHOCTD.
Hcnonbs3oBanne paanoakTUBHBIX M30TONOB B TEXHUYECKUX IENSIX. PEHTreHOBCKOE M3IIyYeHHE U
€ro HCMOJb30BAaHUE B TEXHUKE U MeAHUIMHE. MojenupoBaHHe KaK METOJ IPOrHO3UPOBAHHS
CUTYallMH Ha MPOU3BOJICTBE.

1.3. CTpoenmne BemecTBa
Honnas xumuyeckasi cBsizb. KaTuonbl, uX oOpa3oBaHuWE U3 aTOMOB B pe3yjbTaTe Ipoliecca
OKHUCJIEHUS. AHHUOHBI, MX 00pa30BaHME M3 AaTOMOB B pPE3YJbTaTE IPOLECCA BOCCTAHOBJICHUS.
HNoHHas CBA3b Kak CBs3b MEXKAY KaTHOHAMUM M AHUOHAMU 33 CYET JJIEKTPOCTATUYECKOIO
nputspkenus. Kiaccudukanysi HOHOB: 1O COCTaBy, 3HaKy 3apsja, HAIMYUIO THJIPATHON O0OJOUYKH.
HNonuble kpucrammueckue pemerkd. CBOICTBAa BEIIECTB C MOHHBIM THUIIOM KPUCTAJUIMYECKOU
PEILIETKH.
KoBajienTHasi xumuueckasi cBsi3b. MexaHu3m o0pa3oBaHUs KOBAJEHTHON CBsi3M (OOMEHHBINH U
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTPULIATEIbHOCT. KOBaNeHTHbIE OIS pHASIM HEMOJSPHASI CBA3H.
KpatHocTs KOBaJIeHTHOH CBA3U. MOJIEKYJIIpHBIE M aTOMHbIE KpUCTAJUIMYECKUE pemeTku. CBolcTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMUECKUMHU PELLIETKaMU.
Merta/uinyeckass CBf3b. MerauiMueckass KpUCTaUIMYECKash pelleTka M MeTaInyecKas
XuMHuecKas cBs3b. dusnueckue cBoiicTBa METAJIIOB.
ArperaTHble COCTOSIHMSI BelleCTB M BOJAOPOAHAs CBAI3b. TBepaoe, KUAKOE U ra3zoo0pasHOe
cocTostHUs BellecTB. [lepexon BelecTBa U3 OJJHOTO arperaTHOro COCTOsIHUA B Ipyroe. Bonopoanas
CBS3b.
Yucrble BemecTBa U cMecu. [loHsaTHe 0 cMecu BemiecTB. ['OMOT€HHbIE U TE€TEPOT€HHBIE CMECH.
CocraB cmeceit: 00beMHasi 1 MaccoBasi 10JI1 KOMIIOHEHTOB CMECH, MaccoBast J10JIs1 IPUMECEH.
JAucnepcublie cucremsl. [lonarue o aucnepcHoi cucreme. JlucnepcHas ¢aza U auCIIEpCHOHHAS
cpena. Knaccudukanus qucnepcHbix cucteM. [IoHsITHE 0 KOJIJIOUAHBIX CHCTEMAX.
Hemoncmpayuu
Mogens KpUCTAUIMYECKOM perieTku xyopuaa HaTpus. OOpas3nbsl MUHEpaloB C HOHHOU
KPUCTAIJIMYECKON PEIIeTKON: KajblUTa, rajuta. MoJenn KpUCTAIIMYECKHX PEIIETOK «CyXOro
apaa» (wim foja), anmasa, rpaguta (wnmkBapua). [Ipubopsl Ha kuAKuUX KpucTamuiax. O6pasibl
Pa3IMYHBIX JUCIIEPCHBIX CUCTEM: AMYJbCHI, CyCTIEH3UM, a’3po30el, renei u 3onei. Koarynsauus.
Cunepesuc. Opdext Tunaans.
Jlabopamopnwie onvimol
[TpuroroBneHue cycrneH3un kapOoHaTa Kaiablus B BOJE.
[TonydyeHnune 3MynbCHUH MOTOPHOTO MacJa.
O3HaKOMJIEHHE CO CBOMCTBAMU JAHUCIIEPCHBIX CUCTEM.

BHeaynnTopHasi camocTosiTe1bHAsA padoTa
[TonrotoBka coobmenus: «Ilnasma — dyeTBepTOE COCTOSIHUE BEILIECTBAY.
[ToaroroBka coobmienus: «AMOpQHBIC BEMIECTBA B IPUPOIE, TEXHUKE, OBITY».
[ToaroroBka cooOmenusi: «VcTopusi oTeuecTBEHHOW IIBETHOW MeTaulypruu. Poib MeramioB u
CIUIaBOB B HAyYHO-TEXHUUYECKOM IPOTPECCEN.
[ToaroroBka coobmenus: «BupTryanbHOe MOJIETMPOBAHUE XUMUYECKUX ITPOLIECCOBY.

Ilpogpunvuvie u npogpeccuonanvno 3nauumvie rnemenmol codeprycanud. 1oaIpHOCTL CBSA3U U
noJjisipHocTh Monekyibl. Konnencanusi. Tekyuects. Bosronka. Kpucramnuzamus. CyOaumanus u
necyonumManusa. AHomanuu Gu3NUecKux cBOMCTB BOAbL. JKuakue kpuctamuibl. MuHepabl U TOpHbIE



IIOPOABI KaK IMPHUPOAHBIE CMECH. DMYJIbCUU U CYCHEH3UHU. 30J1M (B TOM UHCJE a3po30JiM) U Tellu.
Koarynsuus. Cunepesuc.

1.4. Boga. PacTBOpbI. DJIEKTPOJUTHYECKAS TUCCOIHAIIUS

Bona. PactBopsl. PacTBopenue. Bona xak pactBopuresns. PacTBOPUMOCTD BEIIECTB.

HacepiienHble, HEHACBIIEHHBIE, MTEPECHIILEHHBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,

KHUJIKOCTEH U TBEPIBIX BEIIESCTB OT PA3IMYHBIX (PaKTOPOB.

MaccoBas 10J11 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJIUTHYECKAS] AUCCOUMUANMSA. OJEKTPOJUTHL U HEIIEKTPOUTHI. DJIEKTPOTUTUUECKAS

qucconuanus. MexaHU3Mbl AJIEKTPOJUTUYECKOM JUCCOLMAIMU JJI BEIIECTB C Pa3jIu4YHbIMU

TUMIAMM XUMHUYECKOW CBsi3u. [wapaTtupoBaHHblE W HETUApPATUPOBaHHbIE MOHBL. (CTENeHb

aneKkTponuTudeckoi auccoruanuu. CuiabHble U cialdble 37eKTpoauThl. OCHOBHBIE MOJIOXKEHUS

TEOPHUH DJIEKTPOJIUTHUUECKOMN quccouranuu. KucinoTel, OCHOBaHHS U COJIM KaK 3JIEKTPOJIUTHI.

Hemoncmpayuu

PacTBopuMOCTB BEIECTB B BOJE.

Cobupanue ra3oB METO/IOM BBHITECHEHHUSI BOIBI.

PacTBOpeHnue B Bojie CEpHOI KUCIIOTHI U COJIEN aMMOHHS.

OO0pasibl KPUCTATUIOTHIPATOB.

N3roroBieHne runcoBoi MoBsI3KHU.

HcnbiTanue pacTBOPOB AJEKTPOIUTOB U HEAJIEKTPOIUTOB HA MPEAMET AUCCOLIMALIMH.

3aBUCHUMOCTD CTEMEHU AIEKTPOIUTUIUCCKON AUCCOLMAIMH YKCYCHOM KUCIOTHI OT pa3-

OaBIieHUs pacTBOpA.

JIBr>KeHME OKPAILLIEHHBIX HOHOB B 3JIEKTPUUYECKOM II0JIE.

[IpuroroBneHue xKeCTKON BOABI U YCTPAHEHUE €€ HKECTKOCTH.

HNoHuThL.

OO0pa3iubl MUHEPAIbHBIX BOJ PA3TUYHOTO HA3HAYCHHUS.

Ilpakmuueckoe 3anamue

[Tpaktuueckoe 3ansarue Ne 1. [Ipurorosienue pacTBopa 3aJaHHOM KOHIIEHTPALIUH.
BueaynuTopHasi camocTosiTeqibHAast padoTa

[ToaroroBka coobmenus: «PacTBOpsl BOKPYT Hac. THUIIBI pacTBOPOBY.

[ToaroroBka coobmenus: «Boja Kak peareHT u cpena JUisi XUMHYECKOTO MPOIEccay.

Ilpogpunvuvie u npogheccuonanvno 3nauumepie I3n1emenmeul cooeprcanus. Pac-

TBOpEHHE KaK (pU3NKOo-XUMHUUecKuil npouecc. Termtossle 3h(HeKThl pH pacTBOPEHUH.
Kpucrannorunpatel. Pemenne 3aay Ha MacCOBYIO JOJIKO PACTBOPEHHOTrO BemlecTBa. [IpuMenenue
BOJIbI B TEXHUYECKUX LENsIX. JKECTKOCTh BOABI M cIOCOOBI €e ycTpaHeHHsl. MuHepalbHbIe BOIBI.
1.5. Knaccnpukauus HeopraHm4eCKUX COeJMHEHU U UX CBOMCTBA

Kucaorsl u ux cBoiicTBa. KUCIOTHI Kak 3NEKTPOIUTHI, HX KJIacCHU(PHUKAIUS 10 pa3-

JUYHBIM TpU3HAKaM. XUMHUYECKHE CBONCTBA KHUCJIOT B CBETE€ TEOPHM AJIEKTPOJIUTUUYECKON
mucconnanui. OcoOeHHOCTH B3aMMOJIEHCTBHS KOHLIEHTPUPOBAHHON CEpHOM M a30THOM KHUCIIOT C
MeTasaMu. OCHOBHBIE CITOCOOBI MTOJTY4YEHUS KHCIOTHI.

OcHoBanust U uX cBoiicTBa. OCHOBaHUS KaK DIIEKTPOIUTHI, MX KIacCHU(PHKAIHUS MO Pa3TuIHBIM
Npu3HaKaM. XMMUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUH JIEKTPOJIUTHUECKON THCCOLIUAIINH.
PaznoxeHne HepaCTBOPUMBIX B BOJie OCHOBaHHM. OCHOBHBIE CTIOCOOBI MOTy4YEHUs] OCHOBAHUH.
Couu 1 ux cpoiicrBa. Conu Kak 371eKTpoiauThl. COMM CpeTHNE, KUCIIBIE 1 OCHOBHBIE.

XUMHUYECKHUEe CBOWCTBA COJEH B CBETE€ TEOPHM DJIEKTPOIUTHUYECKOW aucconuanuu. CrocoOsl
MOJy4eHUs coneil. [ maponus conen.

Oxcuabl 1 ux cpoiicrBa. ConeobOpasyromme U HecosneoOpasyronme OKcuabl. OCHOBHBIE,
ampoTepHble U KUCIOTHBIE OKCHIbI. 3aBHCHUMOCTbh XapakKTepa OKCHIAa OT CTENEHU OKHUCICHUS
o0pa3yloliero ero Metauiia. XMMHYeCcKre cBoicTBa okcuoB. [lonyduenne okcuaos.
Hemoncmpayuu

B3anmoneicTBre a30THON U KOHUEHTPUPOBAHHOW CEPHOU KUCIIOT C METaJIJIaMU.



I'openue pocdopa u pacTBOpeHHE MPOILYKTa TOPEHUS B BOJE.
[Tonyuenue u cBoiicTBa aM(pOTEPHOTO THIPOKCHIA.
HeoOpatumplii THapOIN3 KapOuIa KaabIIHs.

OOpaTUMBIiA TUAPOTU3 COJICH PA3TMYHOTO THIIA.

Jlabopamopubsie onvimot
HcnpiTanne pacTBOPOB KUCIOT UHAUMKATOPAMHU.
B3anMopeiicTBue METauIOB ¢ KUCIOTaMHU.
B3anMozeincTBre KUCIOT C OKCUAAMU METAJIOB.
B3anMopeiicTBrue KMCIIOT C OCHOBaHUSIMM.
B3anMozeincTBrue KUCIOT C COJISIMH.
HcnbiTanue pacTBOPOB LIENOYEH MHANKATOPAMM.
B3aumMozeicTBue 1miesnoden ¢ CoasiMu.
PasnosxeHne HepaCTBOPUMBIX OCHOBAHMIA.
B3aumMozeicTeue cosiel ¢ MeTaulaMH.
B3aumoneicTaue coiieil 1pyr ¢ Ipyrom.
['maponus conelt pa3au4yHOro THIIA.

BHeaynuTopHasi camocTosiTeibHasA padoTa
[TonroroBka coobmenus: «CepHast KUCIIOTa — «XJIe0 XUMUYECKOW TPOMBIILITIEHHOCTH.
[ToaroroBka coobmienus: «lcnonp30BaHNe MUHEPATIbHBIX KUCIOT HA MPEANPUATUIX PA3IAYHOTO
pOGUILSD.
[ToaroroBka coobmenus: «OKCUIBI U COJM KaK CTPOUTENIBHBIE MATEPHAIIBI.
[TonroroBka coobmenus: «Vcropus runca.
Ilpoghunvuvie u npogheccuonanvro 3nauumole r1emenmaul cooeprcanus. 1lpasu-
Ja pa30aBieHUsl CEpHOM KHUCIOTHI. Vcnonabp3oBaHue CEpHON KHUCIOTHI B IMIPOMBINIIEHHOCTH. Enkue
LIEJI0YH, UX UCIOJIb30BAaHUE B MPOMBIIIJIEHHOCTH. | allieHas u HerameHas U3BeCTb, UX IPUMEHEHUE
B cTpoutenbcTBe. ['unc u anebactp, runcoanue. [lonstue o pH pactBopa. Kucnornas, menounas,
HEWTpasbHas Cpelia pacTBOPOB.
1.6. Xumnyeckue peakunu
Kanaccndukanmnsa xumuyecKux peaknui. Peakuny coeqmHenus, pas3inoxKeHus, 3a-
MenieHus, oomeHna. Karanuruueckue peakiuu. OOpatuMble 1 HEOOpaTuMBble peakiiuu. ' oMoreHHbIe
U TeTepPOreHHbIe peakiMH. DK30TePMHUYECKHE M SHJIO0TepMUYEcKHe peakiuu. TernoBod 3¢ ekt
XUMHUYECKHX peakiuuii. TepMOXUMHUYECKHE YPABHEHHU .
OKHCINTE/BHO-BOCCTAHOBUTE/IbHbIe  peakuuu. CreneHp  okucineHus. Oxucnaurens U
BOCCTaHOBJIeHHE. BoccTanoBUTENb U OKHUCIIeHHE. MeToJl 3JIEKTPOHHOTO OanaHca JJis COCTaBICHUS
YPaBHEHUI OKUCIINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI.
CxopocTh XMMHYeCKHX peakuuii. [loHsATHE O CKOPOCTH XUMHYECKHX pPEaKIMi. 3aBUCHUMOCTh
CKOPOCTH XMMHYECKHX PEaKIHUH OT Pa3NUYHBIX (PaKTOPOB: HMPUPOABI PEArHpPYIOLINX BELIECTB, UX
KOHLEHTpALUH, TEMIIEPATypbl, IOBEPXHOCTH CONPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJINu3aTOPOB.
OOpatuMocTh XMMHYecKMX peakumii. OOpaTuMbple W HeoOpaTUMblE pPeaKLUU. XHUMHYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEILICHHUS.
Jemoncmpayuu
[Tpumepsl HEOOpPATUMBIX peaklUi, HAYIIUX C 00pa30BaHUEM OCAJIKa, Ta3a WU BOJIBI.
3aBUCUMOCTb CKOPOCTH pEaKLUU OT IPUPO/IbI PEarupYIOIINX BEIIECTB.
B3aumopeiicTBue pacTBOpPOB CEpHOM KHUCIOTHI C pacTBOpaMu THOCYNb(ara HaTpHsl pa3IudHON
KOHLIEHTpAallUu U Temreparypbl. MoJenb KUISIEro ciaosl. 3aBUCUMOCTb CKOPOCTH XUMHYECKON
peaxkiuu oT IPUCYTCTBUSI KaTalln3aTopa Ha IpuMepe
pasioKeHusi NEepOoKcHJa BOJOpOJa C IOMOLIbIO JMOKCHJAa MapraHia W Kartanassl. Mogaenb
aneKTpoau3epa. MoJienb 3IEeKTPOIN3HON BaHHBI JIJIS1 TOTYYECHHS aTFOMUHUA.
Mosenb KOJIOHHBI CHHTE3a aMMHUaKa.
Jlabopamopnsie onvimol
Peakuyst 3amelieHns: MEAM KeNe30M B paCTBOPE METHOTO KyIopoca.



Peaxium, uaymue ¢ o0pa3oBaHuEM 0OCaJIKa, ra3a MU BOJIBL.

3aBUCUMOCTb CKOPOCTH B3aUMOJICHCTBUS COJISTHOM KMCIIOTHI C METaJNIaMU OT UX IPH-

pOABL.

3aBUCUMOCTb CKOPOCTH B3aUMOJICHCTBUS IUHKA C COJITHOM KUCIOTOM OT €€ KOHLEHTPALUK.

3aBUCUMOCTb CKOPOCTH B3auMojieicTBus okcuaa meau (II) ¢ cepHoli KMCIOTOM OT TEMIEPATYpBHl.
BHeaynnTopHasi camocTosiTeibHasA padoTa

[TonroroBka coobmienus: «Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITYY.

ITonroroBka coobuienus: «BupryanbHoe MOIEIMPOBAHNE XUMUUECKUX ITPOLIECCOBY.

[ToxroroBka coobmenus: «OxpaHa OKpYXKaroIed cpeibl OT XUMHYECKOTO 3arpsi3HEHUSL.

KonnuecTBeHHBIE XapaKTEPUCTUKY 3arPA3HEHUS OKPYXKAIOIIEH CPEIbI».

Ilpoghunvnvie u npogeccuonanvno 3nauumovie 2nemenmosl cooeprycanusa. llonstue 00

EKTPOJIA3E. DNEKTPOJIA3 PACILIABOB. DJIEKTPOJIU3 PACTBOPOB. DJIEKTPOIMTHUYECKOE IOJy4EHUE

amomuHus. llpakTnueckoe mnpuMeHeHue JaJieKTposin3a. [anbpBaHoIUIacTHKa. [anbBaHOCTErHS.

PapunupoBanue nBerHbix MeramuioB. Karamus3. ['omoreHHble M reTeporeHHbIe KaTallu3aTOphI.

IIpomotopsl. Katanutnueckue snupl. Marudurtopsl. IIpon3BoacTBo amMmmuaka: chlpbe, ammaparypa,

Hay4yHbIE IPUHLIMIIBI.

1.7. MeTa/uibl 1 HEMETAJLJIbI
Metamabl. OCOOCHHOCTH CTPOCHHUS aTOMOB W KpUCTaIOB. (DH3MYECKHE CBOWCTBA METAJUIOB.
Knaccudukanusa wMeramuioB MO pa3iMYHBIM NpU3HAKaM. XUMHYECKHE CBOWCTBa METaJUIOB.
DNEeKTPOXUMHUYECKUHN Psii HANpsKEHUN MeTaiioB. Metamuiorepmusi. O01ire crnocoObl MoTyYeHus
MerauioB.  [lowstue o  metasmypruu.  Ilupomeramnyprus,  rUOpOMETALIYprHs U
anekTpoMeTasTyprusi. CIijiaBbl YepHBIE U LIBETHBIE.
Hemetamubl. OcoOEHHOCTH CTpOEHHS aTOMOB. HemeTainsl — mpocThie BellecTBa. 3aBUCUMOCTD
CBOWCTB TajJOT€HOB OT WX I[IOJOXKEHUS B TMepuoAndeckor cucteme. OKHUCIHUTEIbHBIE W
BOCCTAHOBUTEJIBHBIE CBOWCTBA HEMETAUIOB B 3aBUCUMOCTH OT HUX IIOJIOXKEHUA B pALy
3IEKTPOOTPHUIIATEIILHOCTH.
Hemoncmpayuu
Konnexkuust meramio. B3aumoneiicTBie MeTauioB ¢ HEMETAJIaMU (3KeJe3a, IMHKA U alTFOMUHUS C
CepoM, alIOMUHUS C MOJOM, CYpbMBI C XJIOPOM, TOpPEHHUE Xele3a B XJiope). ['opeHue meramios.
Amomunotrepmus. Komnekinus HemeramnoB. [openune HemetamioB (cepwl, Qocdopa, yris).
BriTecHeHne MeHee aKTHBHBIX TaJOT€HOB U3 PACTBOPOB UX coJiel 0ojiee aKTUBHBIMU TajoreHaMH.
Mogens NpOMBIIIJIEHHOW YCTaHOBKM IS MPOM3BOJACTBA CEPHOM KHUCIOTH. Mopjenbs mneuw s
o0xura m3BecTHsKa. Kommekiuu mpoayKiui CHUIMKAaTHON MpOMBINUIEHHOCTH (CTekna, dapdopa,
(dasHca, IeMEeHTa pa3InYHbIX MapOK U JIp.).
Jlabopamopuvie onvimot
3akanka 1 OTIYCK CTalH.
O3HakOMJIEHHE CO CTPYKTYPaMHU CEPOro U OEToro yyryHa.
Pacno3naBanue pyn xenesa.
Ilpakmuueckue 3anamus
[TpakTryeckoe 3anstue Ne 2. [Tonydyenne, cobupanue 1 pacrio3HaBaHHE T'a30B.
[TpakTuueckoe 3ansarue Ne 3. Pemenune skcnepuMeHTAIBHBIX 33/1a4.

BHueaynuTopHasi camocTosiTeibHAs padoTa
[ToaroroBka coobmienus: «VcTopust MOTy4eHUs U TPOU3BOJICTBA ATFOMUHUS.
[ToaroroBka coobmeHus: «IEKTPOTUTHIECKOE MOTyUYeHUE U padhUHUPOBAHUE METTN».
[ToaroroBka coobmieHus: «Poib METaIIOB B UCTOPUU YETIOBEUECKOM [IMBUIIA3AIIUN.
[ToaroroBka cooOmieHus: «IEKTPOITH3 PACTBOPOB AIEKTPOITUTOBY.

Ilpogpunvusvie u npogheccuonanvno 3nauumepie 3n1emenmel cooeprcanus. Kop-

po3us METaJUIOB: XMMHUYECKas W JIJIEKTPOXUMHUYECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3HH OT
YCIIOBHH OKpyKaromien cpeasl. Knaccubukaius KOppo3un METauIoB MO Pa3IudHBIM MPU3HAKaM.
CrocoObl  3alIUTHI METAUIOB OT Koppo3uu. IIpouwsBoacTtBo uyryHa u cranu. [lomyuenue



HEMETAIJIOB ()PaKIMOHHOW TEPEeroHKON JKUIKOTO BO3JyXa M JJIEKTPOJM30M PACTBOPOB WU
pacruiaBoB IEKTPOIUTOB. CUIMKATHASI MPOMBIIIIEHHOCTh. [[pOM3BOICTBO CEPHON KUCIOTHI.

2. Opranuyeckasi XuMust

2.1. OcHOBHbIE OHSATHUS OPraAHUYECKOM XMMHUM U TEOPHsi CTPOEHUS

OPraHUuYecKNX COeJUHEeHNH

IIpeamer opranuveckoid xumuM. [IpuponHble, HCKYCCTBEHHBIE U CUHTETUYECKHE OPraHUYECKHE
BeniecTBa. CpaBHEHNE OPraHUYECKUX BEILECTB C HEOPTaHUYECKUMHU.

BanentHocTh. XMMHUYECKOE CTPOCHHE KaK MOPSAOK COEUHEHNS aTOMOB B MOJIEKYJIbI

10 BAJIEGHTHOCTH.

Teopusi cTrpoeHusi opraHuveckux coeauHenuii A. M. BbyrtiepoBa. OCHOBHBIE MOJOXKEHUSA
TEOPUU XUMHUYECKOTO CTpoeHus. Mi3omepust 1 n3oMepbl. XuMU4decKrue GOpMyIIbl H MOJICTH MOJICKYJT
B OPraHUYECKOU XUMUH.

Knaccudukanus opranndyeckux BemecTB. Kiraccudukamus BemecTB Mo CTPOSHUIO

YIIEPOAHOTO CKEJeTa U HaJW4ui0 (QYHKIHOHANIBHBIX rpynn. ['omonorum u romonorus. Hauama
Homenknarypsl [lUPAC.

Kaaccudukanusa peakumnii B opranudeckoii xumuu. Peakiuu npucoenquHeHus (THIPUPOBAHUS,
raJIOTeHUPOBAHMUS, THUAPOTAIOTeHUPOBAHUS, TUAPATALINHN). Peaxiuun OTILETUICHUS
(meruapupoBaHusi, JETHIPOTAIIOTeHUPOBaHMs, Aeruapartanuu). Peakuuu 3amemienus. Peaxiuun
M30MEepU3aLH.

Hemoncmpayuu

Mogenu MOJIeKyJ TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHU.

KauectBeHHOE OOHapyXeHHE yriepoja, BOJOpPOJAa M XJIOpa B MOJEKyJIaX OpraHMYecKHX
COEMHEHHIA.

Jlabopamopuuiii onvimot
N3roroBnenue Mozenel MOJIEKyJI OpraHUUECKHUX BEILECTB.

BueaynnropHasi camocTosiTeibHas padoTa
ITonroroBka coobuienus: «cTopust BOSHUKHOBEHUS U PA3BUTHUS OPraHUUYECKONH XUMU.
[ToaroroBka coobmenus: «XKu3Hb u nesrenbHocth A.M.byTiepoay.
ITonrotoBka cooOmenusi:  «Pojib OTEYECTBEHHBIX YUYEHBIX B CTAHOBJIEHHMM M PAa3BUTUU MHUPOBOU
OPraHHYE€CKON XUMHUM.
Ilpogunvuvie u npogheccuonanvno 3nauumole r1emenmol cooeprcanus. 11o-
HATHE O cyOcTpare M peareHte. Peakuyy OKHCIIEHUS U BOCCTAHOBJIEHUS OPraHUYECKUX BEILECTB.
CpaBHeHue KiacCU(PUKAlUM COEAMHEHUM W KiIacCUpUKAIMKM peakUuil B HEOPraHWYecKOu u
OpraHN4YeCKON XUMHH.
2.2. Yri1eBOA0pObI M X NPUPOIHbIC HCTOYHUKH
AJIKaHbl. AJIKaHbI: TOMOJIOTMYECKUN psJ, U30MEpUs U HOMEHKJATypa aJKaHOB. XHMMHYECKHE
CBOWCTBa ajKaHOB (MeTaHa, 3TaHA): TOpPEHME, 3aMEIleHHe, pPa3JIOKEHUe, JeTruApUPOBaHHUE.
[IpumeHeHne anKaHOB Ha OCHOBE CBOMCTB.
AJIKeHbI. DTWIEH, ero Moly4YeHue (IerupupoBaHUEM 3TaHa, JeroIuMepu3anneil oIUITUIICHA).
I'omonornueckuii psx, M30MepHUs, HOMEHKJIATypa QJIKEHOB. XHMHYECKHE CBOWMCTBA JTHUJICHA:
ropeHue, KayecTBEHHbIE peakiuu (oOeclBeurBaHMe OpPOMHOW BOJBI M pacTBOpa MEepMaHraHara
KaJusl), TuApaTalus, noinuMepusanus. [IpumeHeHmne sTuiaeHa Ha OCHOBE CBOWCTB.
Juenbl u kaydyyku. lloHATne O AMeHaX Kak YIJIEBOJOPOJAaX C ABYMsI JBOMHBIMU CBSI3SIMH.
ConpspkeHHble AMEHbl. XHUMUYecKue cBoMcTBa OyramueHa-1,3 u wu3ompeHa: obeclBeunMBaHUE
OpOMHOIi BO/IbI M IOJMMEpH3alMs B Kaydyyku. HaTypanbHblil 1 CHHTeTHUECKUE KaydyKu. Pe3una.
AJIKMHBI. AtieTriieH. XUMHUYECKHEe CBOMCTBA alleTUJIeHa: TOpeHne, 00ecIBeUnBaHNE
OpOMHOI BOJbI, MPUCOEAMHEHUI XJIOpOBOAOpOoAa M rujaparaius. [IpuMeHeHue aneTwieHa Ha
OCHOBE CBOMCTB. MeKK1accoBasi U30MEpHs C AJIKaJUEHAMU.
Apenbl. benzon. Xumuueckue cBoiicTBa  OeH305a: TOpPEHME, pPEAKLUUU  3aMEelIeHHUs
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.



IIpupoaHble MCTOYHMKHM YIJIeBOAOPOAOB. IIpupoaHBIN ra3: cocraB, NIPUMEHEHHE B KAaueCTBE
toruuBa. Hedte. CoctaB u nepepadbotka nHedtu. [leperonka nedptu. HegrenpoayKkTsi.
Jemoncmpayuu
'openne metana, sTuiieHa, aneTwieHa. OTHOIIEHHWE MeTaHa, STHJICHA, alleTWIeHa M OeH305a K
pacTBopaM mepMaHraHara Kanus ¥ OpomHoi Boje. [lonmydeHue 3TuIeHa peakinuel JerupaTanuu
3TaHoJIa, aleTUIIeHa — TUIPOIN30M KapOuaa KalbIusl.
Pa3noxxeHne kaydyka npu HarpeBaHUHU, UCTIBITAHUE ITPOIYKTOB Pa3JI0KEHUS Ha He-
npeneiabHocTh. Komtekims oopasuoB HegTu u HedrenpoaykToB. Komnekuus «KameHHbIN yroib u
MPOYKIMSI KOKCOXUMHUYECKOIO IIPOU3BOJICTBAY.
Jlabopamopuuvie onvimot
O3HakoMJIeHHE ¢ KOJUIEKIMEH 00pa3oB He(TH U MPOITYKTOB ee epepadoTKH.
O3HakOMJIEHHE C KOJUIEKIIMEH KayuyKOB M 00pa3liaMy U3JIeINi U3 PE3UHBI.

BHeayauTopHasi camocTosiTeJIibHAsI padoTa
[ToaroroBka coobueHus: « IKOIOTHUECKUE aCIIEKThI UCIIOJIb30BAHUS YTIIEBOIOPOAHOIO CHIPBS».

[TonroroBka cooOIIeHUS: «OKOHOMUYECKUE ACHEKThl MEXJIYHAPOIHOIO COTPYAHHUYECTBA IIO
HCII0JIb30BAHUIO YTJIEBOJIOPOAHOIO CHIPBS».
[ToxroroBka cooOmieHus: «Mctopuss OTKpPBITUS W pa3pabOTKM Ta30BBIX M HE(PTIHBIX

MecTtopoxaeHuii B Poccuiickoit denepanuny».
[ToaroroBka cooOmIeHUs: «XUMUS YTIIEBOAOPOTHOTO CHIPhS U MOs OyayInast mpodeccus.
[ToaroroBka coobmieHus: «YTIEBOJOPOAHOE TOIUIMBO, €r0 BUABI 1 HA3HAUCHUEY.

Ilpogunvuvie u npogheccuonanvno snauumole 3n1emenmal cooeprycanus. 1lpa-

Buwio B. B. MapkoBuukoBa. Knaccupukanuss w HazHaueHue KayuaykoB. Kiaccudpuxamms u
HazHaueHue pe3uH. Bynkanmszaums kaydyka. Ilomyuenue aneTwieHa NDHPOIUM30M MeETaHa U
KapOuaHbIM criocoboM. Peakuus nonuMepusauuu BuHWIXIOpUa. [lonMBUHMIXJIOpU M €rO
npuMeHeHue. Tpumepuszauus anetruwieHa B Oenszon. Ilonstue o0 skcrpakiuu. BoccraHoBieHue
HUTpoOEH30J1a B aHWINH. ['oMosornueckuit psag apeHoB. Tomyon. HutpoBanue tonyona. Tpotu.
OcHOBHbIE HaIpaBJIEHUs MIPOMBILIUICHHON nepepaboTku npupogHoro rasa. IlomyTHslil HedTsHON
ra3, ero nepepabotka. [Ipoiecchl MpOMBIIITIEHHOW NepepaOOTKu HEPTU: KPEKUHT, PUPOPMUHT.
OxTaHOBOE YMCII0 OEH3MHOB U LIETAHOBOE YUCIIO TU3EIbHOTO TOIIUBA.

Kokcoxnmuueckoe Mpou3BOACTBO U €0 MPOLYKIIHSI.

2.3. Kuciopoacoaepskamue OpraHu4ecKue coeJHHeHH

Cnuprsl. [lonydenne staHona OpoXKEHHEM TJIIOKO3bl M TuapaTanueil sTuieHa. ['mapokcuibHas
rpynmna kak ¢yHKuuoHanbHas. [IoHATHE O mMpenenbHBIX OJHOATOMHBIX CIUpPTaX. XHUMHYECKHE
CBOMCTBa 3TaHONA: B3aMMOJEICTBHE C HaTpueMm, OOpa3oBaHHME NIPOCTBIX U CIOXKHBIX 3(UPOB,
OKHCJIEHUE B anbjaerui. [I[puMenenue sTaHoga Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS
JUIsL OPraHU3Ma YEJIOBEKa U IIPEAYIPEKICHNUE.

I'munepyH Kak NpeacTaBUTENb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakuys Ha
MHOI'0aTOMHBIE CIUPTHL. [IpuMeHenune rnunepuHa.

®enon. Pusnyeckre U XUMHUYECKUE CBOMCTBa (eHoMa. BanMHoe BinusHUE aTOMOB B

MoJieKyJie (heHosa: B3aUMOJIEHCTBUE C THIPOKCHUIOM HATPUA W a30THOW KucioToil. [lpumeHeHue
¢eHoa Ha OCHOBE CBOMCTB.

Aasbaeruasbl. [TonsTtue 06 anpaeruaax. AnpJeruaHas rpynmna kak GyHKIHOHaAIbHAs.
@opManpIerua U €ro CBOWCTBA: OKUCIEHHE B COOTBETCTBYIOLIYIO KHUCJIOTY, BOCCTAaHOBIIEHHE B
COOTBETCTBYIOIIMM cnupT. [lomydeHne aipIeruioB OKHMCICHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenue popmanbaeriia Ha OCHOBE €ro CBOWCTB.

KapG6onoBbie kuciiorsl. [loustue o kap6oHOBBIX KucioTax. KapbokcunpHas rpymnmna

KaK (yHKIMOHaNbHasA. ['OMONIOrHYecKuii psia MpeleNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT.
[TonydyeHne KapOOHOBBIX KHCJIOT OKHCIEHHEM albJErHI0B. XUMHUYECKHE CBOWCTBAa YKCYCHOM
KHUCJIOTBI: OOIIMe CBOMCTBA ¢ MUHEPAJIbHBIMHM KHUCIOTaMU M peakuus srepudukanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BBICIINE )KUpPHBIE KUCIOTHI HA IPUMEPE MATBMUTHHOBOU U
CTEapUHOBOM.



Cao:xnble dpupsbl 1 xupbl. [loaydyenue cioxHbIX 3¢uUpoB peakuueit srepuduranun. CroxHbIe
a¢upsl B ipupojie, ux 3HadeHue. [IpumeHenne cioxHbIX A3UPOB HA OCHOBE CBOMCTB. JKHpHI Kak
cnoxkuele 3¢upel. Knaccupukanuss kupoB. XUMHUECKHME CBOHCTBA JKUPOB: THUOAPOJIU3 U
TUAPUPOBAHUE KUAKUX )KUPOB. [[puMeHeHne upoB Ha OCHOBE CBOMCTB. MbLia.
YraeBoabl. YTI€BOIbI, UX KIACCH(PHUKAIMA: MOHOCAXapuabl (TIII0K03a, PPyKTO3a),
aucaxapuabl (caxaposa) W mosmMcaxapuibl (Kpaxmaidl U Ieiunoio3a). [Moko3a — BelecTBo ¢
JBOWCTBEHHON (DyHKIMEH — aimbAeruaocnupT. XUMHUYECKHE CBOMCTBA TJIIOKO3BI: OKHCIIEHHE B
TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIGHHE B COPOUT, cnupToBoe OposkeHue. [IpuMeHneHue riroKo3bl
Ha OCHOBE CBOMCTB. 3Hau€HUE YIJIEBOJOB B >KMBOW IpPHUpOJAE M XKM3HM ueinoBeka. [lonsTue o
peakuMsaX MOJUKOHJIECHCAUUU W THAPOJIM3a Ha MpPUMEpPE B3aUMOINPEBPALIECHUN: TIIIOKO3a <>
IoJIcaxapus.
Hemoncmpayuu
Oxucnenue crupTa B anbjaerua. KauecTBeHHbIE peaKliMi Ha MHOTOAaTOMHBIE CITUPTHI.
PactBopuMOCTh peHOa B BoJIe pu 0OBIUHOI TeMiiepaType U HarpeBaHuu. KadecTBeHHbIE peakiuu
Ha (enon. Peakuus cepeOpstHOro 3epkaja aibIeTWI0B M TIMIOKO3bl. OKHCIEHUE ajbJETHI0B U
TJIIOKO3BI B KUCJIOTY C momolnpio ruapokcuna meau (II). KauectBennas peakuus Ha Kpaxmall.
Komnexnus s¢pupHbIX Macen.
Jlabopamopuvie onvimot
PacTBOpeHue rmuneprHa B Bojie U B3auMoaelcTeue ¢ rugpokcuom meau (II).
CBoiicTBa YKCYCHOM KHCIIOTBI, OOIIHME CO CBONCTBAMHU MHUHEPATbHBIX KHCIIOT.
J10Ka3aTenbCTBO HENPEACIBHOIO XapakTepa )KUIKOT0 KHUpPa.
B3anMozeiicTBre TIIFOK03bI M caxapo3bl ¢ ruapokcuaom meau (II).
KauecTBeHHas peakuus Ha Kpaxmai.

BHeaynuTopHasi camocTosiTeibHasA padoTa
[ToaroroBka coobmenus: «I[Ipumenenue TBepa0ro U razoodpasznoro okcuaa yriepoaa (IV)».
[ToaroroBka coobmenus: «KocmeTnueckue ream.
[ToaroroBka coobmenus: «lIpuMenenue cycreH3uii 1 AMyabCUil B CTPOUTEILCTBE.
[ToaroroBka coobmenus: «/crnonp3oBanne MUHEPATbHBIX KUCIOT Ha MPEIIPUITUIX PA3IUYHOTO
podus».
Ilpogunvuvie u npogheccuonanvro 3nauumvle r31emenmol cooeprcanus. Merumno-
BbIIl CIIUPT U €ro HCIOJIb30BAHHE B KAaue€CTBE XMMHYECKOTO ChIpbs. TOKCHYHOCTH METaHOJa U
IpaBUja TEXHUKU O€30MacCHOCTH MpH padoTe C HUM. OTWIECHIIUKOIb M €ro IMpHUMEHEHHE.
TOKCUYHOCTH 3TUJIEHIJIMKOJIS U TIPaBUJIa TEXHUKU O€30M1aCHOCTH MIPH paboTe C HUM.
[Tony4yenue dpeHona U3 NPOTYKTOB KOKCOXMMHUYECKOTO IPOM3BOJICTBA U U3 OEH30Ia.
[MonukonaeHcamnus Gopmanbaeruaa ¢ GeHosioM B peHoI0PpOopMaIbIETHIHYIO CMOTY.
Aneranpnernn. [lonsTne o keToHax Ha npumepe aneroHa. IIpuMeHeHue aneToHa B TEXHHUKE U
MIPOMBIIITIEHHOCTH. MHOrooopasue kapOOHOBBIX KUCIOT (I1aBEJIEBOM KUCIOTHI KaK JIBYXOCHOBHOM,
aKpUJIOBOM  KMCJIOTBl Kak HeNpenenbHOM, OeH30MHON KHMCIOTBI Kak apoMaTHYecKoil).
[InenkooOpa3yrone Macia. 3amMeHa >KMpOB B TEXHUKE HENMUIIEBBIM CbipbeM. CHUHTETHUYECKHE
MOIOIIME CpeACTBA. MOJIOUHOKHCIIOE OpoXeHHe TIoKo3bl. KHCIOMOJOYHBIE MPOAYKTHI.
CunocoBanue kopmoB. HutpoBanue niemitrono3sl. [TupoxcuauH.
2.4. A3oTcoaep:xanue opranndeckue coequHenus. [loaumepsi
Amunbl. [lonstrne 06 ammHax. Anudarndeckue aMHuHBI, WX KIacCH(PUKAIMSI W HOMEHKJIATYpa.
AHWIMH Kak opraHuyeckoe ocHoBaHue. llonmydeHue aHuiImHa U3 HUTpoOeH3ona. IlpumeHenue
AQHWJIMHA HAa OCHOBE CBOWCTB.
AMMHOKHCJIOTBI. AMUHOKHCIOTHI Kak aM¢oTepHble AU(YHKIHMOHAIBHBIE OpraHUYecKHe
coeMHEHMsI. XUMUYECKHEe CBONCTBA aMUHOKHUCIIOT: B3aUMOJIEUCTBUE C IIE€I0YaMH, KHCIOTaMU U
Apyr ¢ JIpyroM (peakuus nosMkoHieHcauuu). Ilentuanas cBs3p u nonmunentuasl. I[Ipumenenne
AMUHOKHCIIOT HA OCHOBE CBOMCTB.
Beaxu. [lepBuuHas, BToOpHuHas, TPETUUHAsI CTPYKTYphl OeNKOB. XMMHUECKHUE CBOMCTBAa OEIKOB:
ropeHue, JeHaTypauus, THIPOoIu3, [IBETHbIE peakinu. buonornueckue GyHKIUM OEIKOB.
IMoaumepsl. benku n nonucaxapuabl Kak OHOMOIUMEPHI.



ILlnacTmacenl.  IlonmyyeHue moOIMMEpPOB peakUMed MOIMMEPU3aLUA M MOJIMKOHICHCALUU.
TepmoracTuyHble U TEPMOPEAKTUBHBIE TUIacTMAacChl. [IpencraBureny miactMace.
BoJsiokna, ux kiaaccupuxamms. [lonyuenue BosokoH. OTAENbHbBIE NMPEACTABUTENN XUMUYECKUX
BOJIOKOH.
Jemoncmpayuu
B3anMozeiicTBe aMmMuaka U aHWJIMHA C COJITHOM KUCJIOTOM. Peakius aHwirHa ¢ OpOMHOM BOJIOM.
JlokaszarenbCcTBO HaMMuus (DYHKIMOHAJIBHBIX TPYII B PacTBOpaXx aMHUHOKHUCIOT. PacTBopeHue u
ocaxxieHue 0enkoB. L[BeTHbIe peakiuy OeIKoB.
I'openue nTuybero nepa v WEPCTAHON HUTH.
Jlabopamopuuvie onvimot
PacTtBOpeHue 6enkoB B BoJE.
OO6HapyxeHre OSIKOB B MOJIOKE M MSICHOM OyJIbOHE.
JlenaTypanus pacTBopa 0eika KypHHOTO SiIla CIUPTOM, PAaCTBOPAMHU COJIEH TSDKENBIX METAJJIOB U
IIPU HAarpEBaHUHU.
Ilpakmuueckue 3anamus
[Ipaktnueckoe 3anstue Ne 4. Pemnenuwe O>KCIEpPUMEHTANIbHBIX 3a/ad Ha HICHTH(PHUKAIUIO
OPraHUYeCKUX COCTUHEHUH.
[IpakTuueckoe 3anatue Ne 5. PacroznaBaHue miacTMacc v BOJIOKOH.

BHaeayauTopHasi camocTosiTeJibHAs padoTa
[ToarotoBka coobmieHusi: «OxpaHa OKpyKaloleld cpeabl OT XUMHUYECKOro 3arps3HEHHUS.
KonnuecTBeHHbIE XapaKTEPUCTUKU 3arPSA3HEHUS OKPYKAIOIIEH Cpesibl».
[ToaroroBka coobmenus: «lIpumenenue TBepa0oro U razoodpasHoro okcuaa yriaepoaa (IV)».
[ToaroroBka coobmieHus: «3almTa 030HOBOIO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS».
[ToaroroBka coobmenus: « I'pyboaucnepcHbie CUCTEMBL, UX KiIacCU(UKALIUA U UCTIOTIb30BaHUE
poecCHOHATEHOM JIEATEIIEHOCTH.

Ilpogpunvuvie u npogpeccuonanvHo 3nHauumvle I1EMEHMbL COOEPHCAHUA. AMHUHOKAIPOHOBAS
kucioTa. KanpoH kak mpencTaBuTeNb MOJMAMUIHBIX BOJOKOH. Mcroiib30BaHHe THAPOIN3a OCIIKOB
B MPOMBIIIUICHHOCTH. [TonuBuHUIXIIOpUI, noJMTeTpadTOpITUIICH (Tedon).
denonodopmanpaeruaabie miactMacesl. Lemmynoua. [IpoMblmeHHOE TPOU3BOACTBO XUMHYECKHUX
BOJIOKOH.



TemaTudeckuii n1an o01eodpa3oBaTeIbHONM Y4eOHOH TMCIHMIIIMHBI

«XHMHUSD)
HauMenoBaHue pa3aeinoB u TeM KomuuecTBo
4acoB CamocTosiTenbHast

MaKCHMajbH | AyAUTOPHOU pabora

as  ydeOHas | Harpy3KH

Harpyska [TpakTuue

Bceero CKHe
paboThl

BBenenune 2 1 1
Paznen 1. O0masi 1 HeopraHm4veckas 67 45 6 22
XHMHUS
1.1 OCHOBHBIC TIOHSATHS U 3aKOHEI 7 5 2
XUMHHU
1.2 [lepuoanyeckuii  3akOoH W 9 6 3
MEePUOIUYECKAsl CHUCTEMa XUMHUYCCKUX
snementoB .M.  Menjgeneera u
CTPOCHHE aToMa
1.3 Crpoenue BemiecTBa 12 8 4
1.4 Bona. PactBopbI. 6 4 2 2
DIIEKTPOTUTHYECKAs JTUCCOLIMAIIHS
1.5 Knaccudukanuss HEOPraHUYECKUX 12 8 4
COCJIMHEHUH U UX CBOMCTBA.
1.6 XumuuecKue peakiuu 9 6 3
1.7 Mertamibl 1 HEMETaIIbI 12 8 4 12
Pa3nen 2. Oprannyeckasi XuMust 48 32 4 16
2.1 OcCHOBHBIE TOHSTHS OPTaHHYECKOU 9 6 3
XUMHUH U TEOPHS
CTPOCHUS OPTAHUYECKUX COCTMHECHUIN
2.2 YrneBoAopoabl W HUX MPUPOJHBIE 15 10 5
HUCTOYHHUKHU
2.3 Kucnopoaconepxaniue 12 8 4
OpTaHUYECKUE COCTUHEHUS
2.4 A3soTconepkamiue OpTraHHYeCKUe 12 8 4 4
coequHenus. [Tonumepst
NTOI'O 117 78 10 39

Ilpomesrccymounan ammecmayus ¢ gpopme IK3amena




XAPAKTEPUCTUKA OCHOBHbLIX BUJOB AEATEJIBHOCTHU

CTYJAEHTOB

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITEJIbHOCTH CTY/IEHTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

Baxueiiue
XUMHUYECKUE
MOHSTUA

YMeHue naBaTh ONPEACIICHUE U ONIEPUPOBATH CIIETYIOIIMMHU
XUMHYECKUMH  TIOHSATUSIMH:  BEUIECTBO,  XMUMHMUYECKHUU
AJIEMEHT, AaTOM, MOJIEKYJa, OTHOCHUTEIbHBIE AaTOMHas H
MOJIEKYJIIpHAs ~ Macchl, MOH, aJUIOTPONHMs, H30TOIBI,
XUMUYECKasl CBS3b, IEKTPOOTPHULIATEIBHOCTh, BaJIECHTHOCT,
CTETEHb OKUCIIEHHS, MOJIb, MOJISIPHAS Macca,

MOJISIpDHBIH  00bEM Ta3000pa3HbIX BEUIECTB, BEILECTBA
MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHSI, PACTBOPHI,
ANEKTPOJIUT U HEIEKTPOJIMUT,  DJIEKTPOJUTHYECKAS
JUCCOLMALINS, OKACIUTENDb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJIEHHME, TEIUIOBOM 7 (EeKT peakluu, CKOPOCTh
XUMHUYECKON pEeaKIMM, KaTajln3, XUMUYECKOE pPaBHOBECHE,
YIIEPOJHBIN CKENeT, (PyHKUHUOHANIbHAS Tpylma, U30Mepus,
TOMOJIOTHUS

OCHOBHBIE 3aKOHBI
XUMHUHA

dopMyMpPOBaHUE 3aKOHOB COXPAHEHMSI MACChl BEILIECTB U
MOCTOSTHCTBA COCTAaBa BEILIECTB.

YcraHOBKa ~ NPUYMHHO-CIEACTBEHHOM  CBSI3M  MEXIY
COJICp’)KAaHUEM 3THX 3aKOHOB W HANMCAHHEM XUMHUYECKUX
dbopmyn W  ypaBHEHUW. YCTaHOBKA 9SBOJIIOIMOHHOMN
CYIIHOCTH MEHJIEJICEBCKOW M COBPEMEHHOU (POPMYITHPOBOK
nepuoandeckoro 3akoHa [[. M. MenneneeBa. OO0bsicHeHUE
(U3UYECKOT0 CMBIC/IA CUMBOJIUKH MEPUOIAYECKOM

Tabmumepl  XuMU4deckux osiaeMmeHToB J[. M. MengeneeBa
(HOMEpOB 3JIEeMEHTa, NepuoAa, TPYyHIbl) U YCTAaHOBKA
NPUYMHHO-CJIEJICTBEHHOW CBSI3U MEXKy CTPOEHHUEM aToMa U
3aKOHOMEPHOCTSIMH U3MEHEHUS

CBOWCTB DJIEMEHTOB M OOpa30BaHHBIX HWMHU BEIIECTB B
nepuoaax u rpymmax.

XapakTepuCTUKa DJIEMEHTOB MajbIX U OOJIBIIMX MEPUOOB
no wux nosioxkeHuto B llepmommueckon cucreme [, U.
MenneneeBa. OCHOBHbBIE TEOPUU XUMUU

Baxwueiimue
BEILIECTBA

XapakTepuCTUKa COCTaBa, CTPOEHUSI, CBOWCTB, MOJIYUYECHUS U
npuMeHeHus: BaxkHedmux wmetamwoB (IA u II A rpynm,




1 MaTCpHrabl

aJIOMUHUS, 5Kelie3a, a B €CTECTBEHHO-Hay4HOM Tpoduiie u
HEKOTOPBIX d-anemMeHTOB) u ux COEJIMHEHUH.
XapakTepucTUKa COCTaBa, CTPOEHUsI, CBOMCTB, MOJYyUYEHUS U
npuMeHeHus: Baxuenmux HemetamwioB (VIIL A, VIIA, VIA
TPyII, a Takke a3ora U ¢ocdopa, yriepomaa U KpemMHUS,
BOJIOPOJIa) U UX COCIAMHEHUM. XapaKTEepHCTHKA COCTaBa,
CTPOCHUS, CBONCTB, TIOJYUYCHHUS U IPUMEHEHUS BaKHEHTITHX
KJIACCOB YTJIEBOAOPOIOB (AIKAHOB, ITUKIIOAIKAHOB, AJIKEHOB,
QJIKWHOB,apeHOB) M UX  HauOoyiee  3HAYMMBIX B

HAPOIHOXO3SIICTBEHHOM I1aHe IpeICTaBUTEIIEH.
AHanoruyHas XapaKTEPUCTUKA BaYKHEHIITUX
MpeACTaBUTENEH TPYTUX KJIaCCOB OpTraHUYECKUX

COCIMHEHMI: METaHOJa M 3TAaHOJa, CIIOXKHBIX 3(UPOB,
KHPOB, MBI, AJTbETUIOB (bopmasibieruioB u
aleTaabJIerua), KeTOHOB (aleTroHa), KapOOHOBBIX KHCIIOT
(YKCYCHOM KHCJIOTHI, JJISI €CTeCTBEHHO-HAYYHOTO TPOQHUIIL
IpEeACTAaBUTENICH APYTUX KIIACCOB KHCIIOT), MOHOCAaXapHI0B
(TIrO0KO03B1), AUCaxapwaoB  (caxaposbl), IOJIHCAXapHJIOB
(kpaxmaia U IeJUII0JIO3bI),aHIJINHA, AMUHOKHUCIIOT, OEJIKOB,
HMCKYCCTBCHHBIX W CHHTCTHYECKHX BOJIOKOH, Kay4yKOB,
IIacTMAace

XUMHUYECKUN A3BIK
U CUMBOJIUKA

Ucnons3oBanne B  yueOHOM ©  TpodeccHOoHATHHOM
JNEATENBHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIMKH.
Ha3panne wu3y4eHHBIX BEHIECTB 110 TPUBUAIBHOW WIIH
MEXKIYHAPOIHOW HOMEHKIIATYPE U OTPAKEHUE COCTABA dTUX
COEIMHEHH C TOMOILIBI0 XUMHUECKUX (opmyn. OTpakeHue
XMMHUYECKMX  TPOLECCOB €  MOMOIIBIO  YpPaBHEHHI
XAMUYECKUX PEAKIINI

XUMHYECKHE PEAKITNHT

OObsicHeHuEe CYIIHOCTH XUMHAYECKUX  IPOLECCOB.
Knaccudukanus XUMUYECKUX peEaKIuil 10 Pa3IndHbIM
MpU3HAKaM: YUCIy W COCTaBy NPOJYKTOB U PEarcHTOB,
TerioBoMy  3ddekty, HampaBieHuro, ¢aze, HATUYUIO
KaTaJIn3aTopa, U3MEHEHUIO CTEerNeHeu OKHCJICHUSI
AJIEMEHTOB, 00pa3yIOIIMX BEIIECTBA. Y CTAaHOBKA MPU3HAKOB
o0Iero ® pa3jau4HOrO0 B THUIIOJOTHH PEAKIUd IS
HEOPraHUYECKOW U OPraHUYE€CKOU XUMUMU.
Knaccudurmkanus BemecTB v MPOIECCOB C TOYKU 3PSHUS
OKHUCIIeHUs-BOoccTaHOBNIeHUs.  CoCTaBlieHHE  YpaBHEHUU




peaKuHﬁ C IIOMOIIBIO METOAA BJICKTPOHHOI'O OajaHca.
OOBsiICHEHHE 3aBUCHMOCTH CKOpOCTH XUMHYECKOM pe€aKunuu
N IIOJOXKCHHUA XHUMHYCCKOI'O PABHOBCCHUA OT PA3JIMYHBIX

(dakTopoB

XHUMHUYECKUHU BpinonHeHne XMMHUYECKOTO JKCIIEPUMEHTA B MOJHOM

SKCIIEPUMEHT COOTBETCTBHM C TpaBWiamMHu Oe3omacHoctu. HabmroneHwue,
dbukcaniss ¥  ONKWCaHUE PE3YJIbTATOB  IPOBEJICHHOTO
AKCIIEpUMEHTA

XuMHuJecKas [IpoBeneHne CaMOCTOATENBHOIO TOMCKA  XUMHYECKOU

nHpopma- nH(OpPMAITUK C HWCIOJIB30BAHUEM PA3UYHBIX HCTOYHUKOB

U (HAy4YHO-TIONYJISIPHBIX ~ W3JaHUM, KOMIBIOTEPHBIX  0a3
JIQaHHBIX, pecypcoB HNutepHera). Hcnonp3oBaHue
KOMITBIOTEPHBIX TEXHOJOTHUU 1Ji1 0OpabOTKH W Teperadu
XUMHUYECKON MH(GOPMAIIUK U €€ TIPE/ICTaBJICHUS B pa3-
JUYHBIX popMax

Pacuetnl 1o | YCTaHOBKAa  3aBUCMMOCTH  MEXKJIY  KAue€CTBEHHOM U

XUMHUYECKUM KOJINYECTBEHHON CTOPOHAMH XHUMHUYECKUX OOBEKTOB U

dhopmynam npoueccoB. PemieHne pacyeTHbIX 3aJa4 MO XHUMHUYECKAM

1 YPAaBHEHUSIM dbopmysiaM B ypaBHCHUSIM

[TpodunbHoE U | OObsACHECHHE XUMHYECKHX SBIICHHM, IPOUCXOIAIINX B

npo¢heCCUOHAIBHO pupo/ie, ObITY U Ha MPOU3BOCTBE.

3HAYUMOC OnpeneneHne BO3MOXKHOCTEM MPOTEKAHUS XUMHYECKHUX

coAepKaHue MPEBPAIICHUN B Pa3JIMUYHBIX YCIOBUSIX.

Cobmonenue MpaBUII DKOJIOTUYECKH  TPaMOTHOIO

HoBeleHUs B OKpyxkaromei cpexe. OIleHKa BIUSHUS
XUMHUYECKOTO 3arps3HEHMs OKPYKaIoLIeil cpebl

Ha OpPraHu3M YeJIOBEKa U JAPYTHe KUBbIE OPraHU3MBI.
Cobnroaenue npaBui 0€30MaCHOTO 0OpalIEHUs! ¢ TOPIOYUMU
u TOKCUYHBIMU

BEILIECTBAMU, 71a060paTOPHBIM

obopynoBanuem. [loAroroBka  pacTBOpPOB  3aJaHHOM

KOHIIEHTpPAIMH B OBITY U Ha IPOU3BOICTRBE.
Kputnueckas XUMHUYECKOU

OLICHKAa AOCTOBCPHOCTH

uH(pOpMAaIH, MOCTYNAIOIEH U3 Pa3HbIX HCTOYHUKOB




Y4eOHo- MeTOANYECKOEe U MaTEePHAJIBHO- TEXHHYECKOe o0ecrneyeHue
TPEBOBAHUSA K MATEPUAJIBHO-TEXHUYECKOMY OBECIIEYEHHUIO
Peanuzanus yueOHON AMCHUIUIMHBI TpeOyeT Haluyusi y4eOHOTro KaOMHETa XUMUHU.
O6opynoBanust yaeOHOro kabMHeTa:

* MHOTO()YHKIITMOHAJIbHBIM KOMITJICKC MPEIo1aBaTers;
JOCKa KJlacCHast

CTOJI IIPETIOIaBATENS
CTOJI YYEHUYECKUH JBYXMECTHBIN
CTyJ1 YYCHUUYECKUU

mKad I XpaHeHUs] Y4eOHbIX OCOOuH

* HaTypalbHble OOBEKTHl, MOJENIU, MNPUOOPHI M HAOOpBHl Ui IOCTAaHOBKU
JEMOHCTPALlHOHHOTO M YYEHUYECKOTO IKCIIEPUMEHTA;

* [IEYATHBIE U 3KPAHHO-3BYKOBBIE CPEACTBA OOYUCHMUS;

* CpEJCTBA HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH;

* PEaKTHBBI;

* IEPEYHU OCHOBHOM U JIOMOJIHUTEIbHON YUEOHOU JTUTEPATYPHIL;

* BCIIOMOTaTeIbHOE 000PYI0BaHUE U UHCTPYKIINH;

* OuOIMOTEeUHBIN (HOHT.

TexHuueckue cpencta 0OydeHHs: MyJbTUMEANMHAS CUCTEMA, IIPOEKTOP, MOJOTHO,
koMmrbtoTep (kadbunetr TCO).

Nudopmarnmonnoe odbecrnieueHue o0y4yeHus:

[lepeuens yueOHbIX U3nanui, IHTepHET-pECYpCOB, AOMOTHUTEILHON JIUTEPATYPHI.

B nmpormecce ocBoeHus MporpaMMbl  YYEOHOW JTUCHUTUIMHBI  « XUMHUSH)
CTYJIEHThl HMMEIOT BO3MOXXKHOCTD JIOCTYyTa K AJIEKTPOHHBIM YYEOHBIM MaTepHUaliaM 1o
XUMUHU, UMEIOIIUECs B CBOOOAHOM JocTyrne B cucteme MHTepHeT, (2JIeKTpOHHBIC
KHUTH, IPAKTUKYMBbI, TECTHI).
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[TuceMmo JlemapraMeHTa rocy1apcTBEHHON MOJUTUKHU B chepe moaroroBku padbounx kaapos u 10
Muno6puaayku Poccun ot 17.03.2015 No 06-259 «PekoMmeHmanuu MO OpPraHHU3allMU TOJyYCHUS
cpenHero oOmiero oOpa3oBaHuUs B Mpefesiax OCBOEHHUS 00pa30BaTENbHBIX MPOTPaMM CPETHETO
podeCCHOHAIBHOTO 00pa30oBaHus Ha 6a3e OCHOBHOTO 00IIero o0pa3oBaHus ¢ Y4ETOM TpeOOBaHUM
(benepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB U MOJTyyaeMoi nmpodeccuu wim
CTEUAITBHOCTU CPEAHEr0 MPOPEeCcCHOHATHHOTO 00pa30BAHUY.

Ia6puensu O. C., JIsicoa I'. I'. Xumus: kaura 1iis npenojgaBatelis: y4e0.-MeTo1. mocooune. — M.,
2012.

labpuenssa O. C. m np. Xumus st npoecCuil M CHEIHATBLHOCTeH TEXHUYECKOTO MPOQUIIS
(3JIEKTPOHHOE TIPUIIOKCHHE).
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