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Pabouas mnporpamma y4yeOHOM AUCHUIUIMHBI «XHUMHS» IS CHEIHATIBHOCTH  CPEIHEro
npodecCHOHAIBHOTO 00pa3oBaHus TexHudeckoro npoduis: 09.02.07 MudopmanmoHHBIE CHUCTEMBl U
porpaMMHUpOBaHue — 0a30Bast MOATOTOBKA.

Opranuzanus-pazpadorunk: AHIIOO «Ypaibckuii MOMUTEXHUYIESCKHIA KOJUISIHK»

Coneprxanue paboueil mporpaMmbl peajin3yercsi B MpoIecce OCBOCHUS 00YJYarOIUMHUCS
obuieo6paszosarenbHoro nukia [MIICC3 CIIO ¢ nomyuenuem cpeaHero odero oopazoBaHus,
pa3paboTanHoi B cooTBeTcTBUH ¢ TpeboBanusiMu ®I'OC cpennero obiero oopazosanus, PI'OC
cpennero npodeccruonansHOTo 00pazoBanus cneruanbHocT 09.02.07 NHbopmaImoHHbIe CHCTEMBI U
IpOrpaMMHUPOBAaHNE HAa OCHOBE IPUMEPHOM MporpamMMbl 00111e00pa3oBaTeIbHON y4eOHON AUCITUTUINHBI
«Xumust», pekomenayemoit ®I'AY «OMPO» (mpotokon ot 28 utons 2016r. Ne 2/16-3.).



MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma ob6meo6pazoBarenbHoi yueOHOM auctumuimael OY1.09 Xumusa npennazHavyeHa ajis
U3YYCHUS XHMUU B TPOo(ecCHOHANbHBIX oOpa3zoBaTenbHbix opranm3amusx CIIO, peamusyrommx
o0pa3oBaTeNbHyI0 MPOrpaMMy CpelHero o0mero oOpa3oBaHHs B Mpefesiax OCBOEHUS OCHOBHOMU
npodeccnonanbHoi oOpazoBarensHoi mporpammbl CITIO (OITOIT CIIO) nHa 6a3e OCHOBHOTO OOIEro
o0pa3oBaHMs MPH MOJATOTOBKE KBaTU(PHUIMPOBAHHBIX pabouMX, CIYyXKalllUX, CHEIHATUCTOB CPEIHEro
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuiit PI'OC cpemnero oOmiero o0Opa3oBaHwMS,
IPEIbABISEMBIX K CTPYKTYpPE, COJAEP>KAaHUIO M pe3ylibTaraM ocBoeHus yueOHou mucruruinael OY .10
Xumusi, B COOTBETCTBUM C PekoMeHAauusMU 10 OpTraHU3alMH TOJY4YEeHUS CpeaHero oOIIero
o0pa3oBaHMsl B Ipelenax OCBOCHHsS 00pa30BaTENbHBIX MPOrpaMM CpEeAHEro MpodecCHOHATbHOTO
oOpa3oBanusi Ha 0a3e OCHOBHOTO o0mero oOpa3oBaHUsI € ydeToM TpeOoBaHUH (eaepabHBIX
rOCy/IapCTBEHHBIX O0Opa30BAaTENIbHBIX CTAHAAPTOB U IMOJIydaeMod npodeccud WIH CHEeHUAIbHOCTH
cpeaHero mpogeccuoHanbsHOro obpa3oBanHusi (muckMo JlemapraMeHTa rocynapCTBEHHOW MOJUTHKH B
chepe moaroroBku padounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Copnepxanne nporpamMmbl OY J[.09 Xumus HanmpaBiIeHO Ha JTOCTHKEHUE CIICTYIOIINX TICIICH:

. dbopMupoBaHne y OOy4YaIOIIMXCSA YMEHHsI OIICHUBATH 3HAYUMOCTh XUMHUYECKOTO 3HAHUS
JUISL KaXKI0T0 YEI0BEKA;
. dbopMHupoBaHKHE y 00YUYAIOIIMUXCS IEIOCTHOTO TMPEACTABICHUS O MUPE U POJIU XUMHH B

CO3/IaHUH COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHHS OOBSICHATH OOBEKTHI U MPOLIECCHI
OKPY’KalOIleW JEUCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYyJIbTYpPHOW, TEXHUYECKOM Cpenbl,
UCIIOJNIB3YS JIJISl 9TOT0 XUMUYECKUE 3HAHUS;

. pa3BuUTHE y 00YyYarOIUXCs YMEHUN pa3nuyaTh (akThl U OLEHKH, CPABHUBATH OIICHOYHBIE
BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPHSIMHU OLIEHOK U CBSI3b KPHUTEPHEB C

OTpEACNIEHHOW CHUCTEMOW LIEHHOCTeH, (OpMyIHUpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
TIO3HIIUIO;

J npruobpereHre OOyUYaIOIMIMMHUCS OIBITa PAa3HOOOpPA3HOW JEATENbHOCTH, TO3HAHUS H
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOUIMX YHHUBEPCAJIbHOE 3HAUCHHME JUIS PA3IMYHBIX BHUI0B
JESTEIbHOCTH (HABBIKOB pEIIeHMs] NpoOsieM, MPUHATHS pELIeHWH, MOuCKa, aHaiau3a U o0pabdoTKH
UHpOpPMalLlUM, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHUI, COTpyIHUYECTBa, O€30IacHOro
00palieHus ¢ BEeCTBAMU B TIOBCETHEBHOW KHU3HH).

B mnporpaMmy BKJIIOYEHO COJepKaHUE, HalpaBleHHOE Ha (OPMHUPOBAHHE Yy CTYICHTOB
KOMIIETEHIIMH, HeoOXxoauMbIX i KadectBeHHOro ocsoeHus OIIOIT CIIO na 6a3e ocHOBHOTO 0OOIIEro
o0pa3oBaHUsl ¢ TOJIY4YEHHEM cpelHero obmero o0pa3oBaHMs; HPOrpaMMbl  MOATOTOBKH
KBAJTM(HUIMPOBAHHBIX PabOUYMX, CITy)KAIIWX, MPOTPAMMBI MOATOTOBKH CIEIHAIMCTOB CPEIHEro 3BEHA
(TIIIKPC, MIICC3).

[Tporpamma yueono# mucrurumabl OY .09 Xumus siBisieTcss OCHOBOM TS pa3paObO0TKH pabodnx
oporpaMM, B KOTOpBIX THpodeccHOHanbHble 00pa3oBaTelbHbIE OpPraHU3alMHM, peaTu3yroIue
o0OpasoBarenbHyI0 TIporpammy cpeaHero oodmiero obpaszoBanus B npenenax ocBoenus OIIOIT CITO na
06aze  OCHOBHOro oOmero oOpa3oBaHUS, YTOUHSIOT  COJAEp)KaHHME  y4yeOHOro  Mmarepuana,
MIOCJIEIOBATEIEHOCTh €T0 W3YUYEHHsI, paclpeleieHne y4eOHBIX YacoB, TEMAaTHKy pedepaTroB, BUIBI
CaMOCTOSITENIbHBIX Pa0OT, YUUTBIBas CHEIM(PUKY MPOrpamMM MOATOTOBKH KBATU()UIIUPOBAHHBIX PabOYHX,
CITy’KaIllMX M CHEIHaINCTOB CPETHETO 3BeHa, OCBaUBaeMO Mpodeccuy Hith CrIeIHaTbHOCTH.

[IporpamMma MOMET HCIIOJIB30BAaThCS JIPYTUMHU  IPOPECCHOHATIBHBIME  00pa30oBaTEeIbHBIMU
OpraHU3AIMUsIMHU, PEATU3YIONIUMUA 00pa30BaTeIbHYI0 MPOrpaMMy CpeaHero oOmero oOpa3oBaHHS B
npenenax ocsoenus: OIIOII CITO na 6a3ze ocaoBHOrO 00111eT0 00pazoBanus (ITIIKPC, TITICC3).



OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUIIJIMHBI OY .09 XUMUA

XuMHsT — 3TO HayKa O BEIIECTBaX, UX COCTaBE U CTPOEHHMH, CBOWCTBAX M IPEBPAILCHUSX,
3HaYeHUU XUMHUYECKUX BEIIECTB, MATEPUAJIOB U MPOLIECCOB B MPAKTHUECKOM JeSTEILHOCTH YEIOBEKa.

Conepxxanne oOmieobpazoBarenbHoit yueOHor mucnmmuimabl OYJ[.09 Xumus HampaBieHo Ha
YCBOEHHE OOYYaIOIIMMHUCS OCHOBHBIX IOHATHH, 3aKOHOB M TEOPHHA XHMMHH; OBJIAJCHUE YMEHHSIMU
HaOJII0aTh XUMHUYECKUE SBJICHMS, NPOBOJUTh XMMUYECKUH HKCIEPUMEHT, NPOU3BOJUTH PACUETHl Ha
OCHOBE XMMHYECKHX (POPMYII BEUIECTB U YPAaBHEHUI XUMHYECKUX PEAKIIUH.

B mnpouecce m3yueHus xumuu y oOydyaroIIMXCsl Pa3BUBAIOTCA I03HABATENIbHbIE HHTEPECHI U
UHTEJUIEKTyaJIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM IIPUOOPETEHHS 3HAHUN 110 XUMHUH B
COOTBETCTBUHM C BOZHUKAIOUIMMHU >KU3HEHHBIMHU MPOOJIEMaMU, BOCIIUTHIBACTCS OEpeKHOE OTHOIICHHUS K
OpUpojie, IOHMMaHUE 3J0POBOT0 o00pa3a JKU3HU, HEOOXOAMMOCTH MPENYNPEXAECHUS SBICHUH,
HAHOCALLMX Bpe 3J0POBbIO U OKpYXaloIleH cpelie.

OHM OCBaMBaKOT MpPUEMBbl I'PAMOTHOI0, OE€30MACHOIO HCIIOJIIb30BAaHUS XMMHMUYECKUX BEIIECTB U
MaTepHaJoB, IPUMEHIEMBIX B OBITY, CEIbCKOM XO3SHCTBE U Ha TPOU3BOICTBE.

IIpu cTpyKTypupOoBaHMM COZAEp)KaHUS 00LIe00pa3oBaTeIbHON Yy4e€OHOH JUCLMIUIMHBL JAJIs
npodeCcCHOHATBPHBIX 00pa30BaTENbHBIX OpPraHM3alUi, peaTH3yIONMX 00pa30BaTEIbHYI0 MPOTPaAMMY
cpeanero oOmero obpaszoBanus B mnpenenax ocBoeHuss OITOII CIIO na 0a3e OCHOBHOrO 0OLIEro
00pa3oBaHusl, YUYUTHIBAJIACh OOBEKTHMBHAS PEAIbHOCTh — HEOONIBIION O0OBEM YacoB, OTIYIICHHBIX Ha
U3y4yeHHEe XMMHU M CTpPEMJICHHE MaKCHMaJbHO COOTBETCTBOBATh WUIESIM DPAa3BUBAIOILEIO OOYYEHHS.
[TosToMy TeopeTHyeckue BONPOCH MAKCHUMAIbHO CMEIICHBI K Havaly H3yYCHHs TUCHHILITHHBI, C TEM,
YTOOBI NMOCIEAYIOMUN (PaKTUUECKUI MaTepual paccMaTpUBaics Ha OCHOBE U3yYEHHbBIX TEOPUH.

Peanuzanust JeAyKTUBHOTO NOJAXOJa K H3YYEHHIO XMMHMH CIIOCOOCTBYET pPa3BUTHIO TaKUX
JIOTMYECKUX ONepalvii MbIIUICHUs, KaK aHaJu3 U CUHTE3, 0000ILIEeHNEe U KOHKpPETH3al|sl, CpaBHEHUE U
aHAJIOTHSI, CUCTEMAaTH3aIHs U KJIacCu(UKAIUS U Ap.

N3yuenne xumuM B HPOQPECCHOHATBHBIX OOpa30BaTENIbHBIX OPraHU3alMX, PpeaTU3yIOIINUX
00pa3oBaTeNbHYI0 MPOrpaMMy cpeaHero oodmiero oopasoanusi B npenenax ocsoenuss OIIOIT CIIO na
06a3e OCHOBHOro o0mero oOpa3oBaHMs, HUMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT Hpoduis
MPOQECCHOHAIBHOTO 00pa3oBaHUsl. ITO BBIpAXKACTCS B COJEPKAHUU OOYUEHMs, KOJUYECTBE YaCOB,
BBIJICJIIEMBIX Ha U3y4EHHE OTAEIbHBIX TEM MPOrpaMMbl, IITyOMHE UX OCBOCHMS O0Yy4aroLUMHCS, 00beMe
U XapaKTepe MPaKTUIECKUX 3aHATHH, BHJIaX BHEAYJAUTOPHONW CAaMOCTOSTEILHONW PadOThI CTYACHTOB.

ITIpu ocBoenun mnpodeccuit CIIO u cneumanshHoctelt CIIO ecrecTBEHHO-HAayyHOro Mpoduis
poQeCCHOHAIBHOTO 00pa3oBaHus XUMHs Hu3ydaeTcsi Ha 0azoBoM ypoBHe DPI'OC cpemnero obriero
oOpa3zoBanusi, npu ocBoeHun mnpodeccuit CIIO u cnenumanbHocTeit CIIO TexHMueckoro mnpopuis
npodeccuoHaNbHOr0 00pa3oBaHUsl XHMMHUS H3ydaeTcsi OoJiee YIIIyOJIEHHO Kak NpoQuibHas y4yeOHas
JUCLUTUIMHA.

[Tpu ocBoenun npodeccuii CI1O u cneunansHocteit CI1O conmanbHO-3KOHOMUYECKOT0 ITpoduis,
cneuunanbHocteit  CIIO  rymaHuTapHoro mnpoduis paccMaTpUBAaeTCs XMMHUYECKMH KOMIIOHEHT
€CTECTBEHHO-HAyYHOr0 00pa3oBaHusl B NIpelelax U3ydyeHus yueOHOW AUCHUILIMHBI «EcTecTBO3HaHHE»
npeametHoit o0nactu «EcrectBenHble Haykn» PI'OC cpennero obiero oopazoBaHus.

Crenuduka n3ydeHus] XUMHA TIPU OBJIaJICHHH TPO(ECCHSIMU M CHEIHATHHOCTIMH TEXHUIECKOTO
npodmiis OoTpaxkeHa B KaxaoiW Teme pasnena «ConepkaHue y4eOHOM AMCUMIUIMHBIY B pPYyOpHKe
«[IpoduibHbIe U TpodeccroHaIbHO 3HAUUMBbIE 3JIEMEHTHI COIEPKAHUS».

OTOT KOMIIOHEHT peaju3yeTcsl MPU MHIUBUAYAJIHbHOW CaMOCTOSATENLHONW paboTe 00ydarommxcs
(Harmucanum pedepaToB, IMOATOTOBKE COOOUICHHH, 3alllUTe TMPOEKTOB), B Ipolecce Yy4eOHOM
NeSITebHOCTH 10/ PYKOBOJCTBOM IMperojaBaTens (BBIIOJHEHUH XHMHUYECKOIO SKCIEpUMEHTa —
7a00paTOPHBIX OTBITOB U MPAKTUIECKUX PadOT, pEIICHUH MPAKTHKOOPHEHTUPOBAHHBIX PACYETHBIX 3a7a4
U T.J.).

B conepxanun y4eOHOM TUCHUIUIMHBI Ui €CTECTBEHHO-HAYYHOro Ipoduis npodeccruoHalbHO
3HaYMMbI KOMIIOHEHT HE€ BBIJENIEH, TaK KaK BCE €ro coJep)kaHue sBISETCS MNpodUILHO
OPUEHTHPOBAHHBIM H HOCUT MPO(EeCCHOHATEHO 3HAYMMEBIN XapakTep.

B mnpouecce u3yueHHs XMMHU TEOPETHYECKHE CBEJIEHHS JOMOJHSIOTCS JIEMOHCTPAlUIMHU,
71a00paTOPHBIMH OTIBITAMHU M MIPAKTHYECKUMHU 3aHATUSIME. 3HAYUTEIHHOE MECTO OTBOJIUTCS XUMHUECKOMY
sKcriepuMeHTy. OH OTKpBIBaeT BO3MOXKHOCTb (POPMHPOBATH Y 00YUAIOMIMUXCS CHelUalbHbIe peAMETHbIC



yMeHus: paboTaTh C BEIIECTBAMH, BBIIOJIHATH MPOCTbIE XMMHUYECKHUE ONBITHI, YUUTh O€30MacHOMY M
9KOJIOTUYECKH T'PaMOTHOMY OOpAIEHHIO C BELIECTBAMH, MaTepuallaMd M IpoleccaMu B OBITY M Ha
IPOM3BOJICTBE.

Jlis opraHu3any BHEAyIUTOPHON CaMOCTOSITEIbHOM pPabOThl CTYAEHTOB, OBJIA/JEBAIOILINX
npodeccusimu CIIO u cnenmanpHOCTsIME CIIO TEeXHHYECKOTO M €CTECTBEHHO-HAYYHOTo Mpoduiieit
npoeCCHOHATBHOIO 00pa30BaHMs, IPEACTaBIE€H NPUMEPHBIH IepedeHb pedepaToB (JOKIAI0B),
WH/IMBUYAJIbHBIX TIPOEKTOB.

B mponecce u3yueHMss XUMHMHM BaXHO (OPMHUPOBaTh HH()POPMALMOHHYIO KOMIIETEHTHOCTh
oOyuaromuxcs. [loaToMy npu opraHu3anvy CaMOCTOATENbHOM paboThl HEOOXOAMMO aKLEHTHPOBATh
BHUMaHHE OOYdYaloUIMXCs Ha MOMCKEe MH(OpMamuu B CpeAcTBax MaccMmenua, MHtepHere, yueOHOH U
CHeLMaNIbHOM JTUTEpaType C COOTBETCTBYIOIUM O()OPMIIEHUEM U IIPEICTABICHUEM PE3YJIbTAaTOB.

Nzydenne obmeoOpazoBatenbHoit yueobnoit OY J1.09 Xumust 3aBepiiaeTcs MoABeICHUEM UTOTOB B
dopme nuddepeHnpOBaHHOIO 3aueTa WIK SK3aMEHa B paMKaX MPOMEXKYTOYHON aTTecTallu CTYACHTOB
B miporiecce ocoerust OITIOIT CITO ¢ momyuenuem cpennero obmiero oopazosanus ([TITKPC, TITIICC3.).

MECTO YYEBHOM JJUCIUILJINHBI B YYEFHOM IIJIAHE

YueOnas gucnurmuimHa OVYJ.09 Xwumus sBiasercss y4eOHBIM NPEIMETOM IO BBIOOPY U3
obs13aTenpHOM penMeTHoi odnactu «EcrectBennsie Hayku» @I'OC cpennero o0miero o6pa3oBaHusi.

B mpodeccrnoHanbHBIX  00pa30BaTEIbHBIX OpPraHU3ALUAK, PEATH3YIOMMX O00pa30BaTEIbHYIO
nporpaMmy cpegHero oomero odpasosanus B mpenenax ocBoeHuss OIIOII CIIO nHa 06aze OCHOBHOTO
oOmiero oopazosanusi, yueOHas qucuuminHa OY J1.09 Xumus uzyyaetcs B 0011e00pa3oBaTeIbHOM IIUKIIE
yaeOnoro OIIOII CIIO na 6a3e OCHOBHOro 0OIIEro OOpa3oBaHUs C TOJYYEHHEM CpPEIHEro OoOIero
obpazosanus (IIITKPC, IIIICC3).

B yue6npix mranax [MIIKPC, IITICC3 mecto yueOnoii qucuumumnel OY .09 Xumust — B coctaBe
00111e00pa30BaTENIbHBIX YYCOHBIX AUCIHUILIHH 110 BBIOOPY, POPMHPYEMBIX U3 0053aTEIBHBIX PEAMETHBIX
obnacreir ®I'OC cpemnero obmero odpaszoBanus, mis npodeccuit CIIO mmu crnenmanprOcTedt CIIO
COOTBETCTBYHOIIETO MpoduIIst npodeccuonanbHOro 00pa3oBaHusl.

PE3YJIbTATHI OCBOEHUA YYEFHOM JUCITATLIIAHBI
OcBoenne conepxanus yueObnoil mucuummabl OYJ[.09 Xumus, obecneunBaeT JOCTHXKEHUE
CTYJIEHTaMH CJEIYIOUINX PE3yJIbTaTOB:
JINYHOCTHBIX
o YYBCTBO T'OPJOCTH M YBaKEHHUS K UCTOPUU U JOCTHKEHUSAM OTEUECTBEHHOW XUMHYECKON
HayKH; XMUMHYECKH TIpPaMOTHOE IIOBEJEHUE B MPOPECCHOHAIBHON JEATEIBHOCTH U B OBITY IIpH
0OpalleHnn ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepualaMi U MPOLeccaMu;

L4 TOTOBHOCTH K IMPOIAOJIKCHUIO 06pa3013aHI/151 M ITOBBIIICHUA KBaJ'II/I(i)I/IKaI_[I/II/I B H36paHHOI>'I
HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTH U 00BEKTUBHOEC OCO3HAHUE PO XUMHUYICCKUX KOMIIETCHIIUN B 9TOM,
L4 YMCHHUE HUCIIOJb30BATh JOCTUKCHHUA COBpeMeHHOﬁ XHUMHYECKOH HayKH U XUMHUYCCKHX

TEXHOJIOTHH JJIsL IIOBBIIICHUA CcOOCTBEHHOTO HHTCJUICKTYAJIbHOT'O pa3sBUTHA B BBI6p3HHOI>i
npodeccuoHaIbHOMN eI TeTbHOCTH;

MeETANPEAMETHBIX

° HCIIOJIB30BAHUE PA3JIMYHBIX BHUOIO0B MMO3HABATEIILHOHU ACATCIIBHOCTH MW OCHOBHBLIX
MHTEJUIEKTYaJbHBIX Olepanuid (MMOCTaHOBKHU 3a/jaud, (OPMYIMPOBAHUS TUIOTE3, aHAJIM3a U CHHTE3A,
CpaBHCHHNA, O606I].[CHI/I$I, CUCTEMATU3allui, BBIABJICHUA MNTPUYHUHHO-CICIACTBCHHBIX CBﬂSCﬁ, IIOHUCKa
aHayoros, (opMyJIMpOBaHMsS BBIBOAOB) JJISl PELICHHs IOCTABICHHOM 3ajaud, NMPUMEHEHHE OCHOBHBIX
METOJIOB TO3HAHUA (HAOJIOAEHMs, HAyYHOrO SKCIEpUMEHTa) JJIsi H3Y4YeHHs pa3JIM4YHbIX CTOPOH
XUMHUYECKHX OOBEKTOB M TMPOIECCOB, C KOTOPHIMM BO3HHKAeT HEOOXOAUMOCTb CTalKUBAaThCS B
npodeccuoHanbHOM chepe;

° HCIIOJIB30BAHUE PA3JIMYHBIX HMCTOYHHUKOB I ITOJTYYCHUA XUMHYECKON I/IH(i)OpMaIII/II/I,
YMEHHUE OLEHHUTh €€ JOCTOBEPHOCTb Ul JOCTM)KEHHUS XOPOIIUX pPe3yabTaToB B MpPOEeCCHOHATHHON
chepe;

NpeAMeTHBIX



. c(hOpMUPOBAHHOCTH TPEACTABICHUN O MECTE XMMHUU B COBPEMEHHOM HAydYHOW KapTHHE
MHpa; TOHUMaHKUE POJIM XUMHUU B (HOPMUPOBAHUU KPYro3opa U GyHKIIMOHATIHLHON I'PaMOTHOCTH YelloOBeKa
JUISL pEIICHUs TPaKTUYECKHX 3a/]1a4;

. BJIQJICHUE OCHOBOIIOJATalOIMMH XUMHYECKUMU MOHATUSMU, TEOPHUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;
. BJIAJICHUE OCHOBHBIMH METOJIaMH HAy4YHOIO IIO3HAHUS, MCIOJIB3YEMBIMH B XHUMUU:

Ha6J'IIO,Z[eHI/IeM, OIMMCAaHUEM, H3SMEPCHHUEM, OKCIICPUMCHTOM, YMCHHUC 06pa6aTI)IBaTI), OOBSACHATD
PE3YIbTAThI MPOBCACHHBLIX ONBITOB W JCJIAaTh BbIBOAbLI;, TOTOBHOCTH U CIIOCOOHOCTH IMPUMCHATH MCTOIbI
IMO3HaHMA IIPpU PCIICHNH IMTPAKTUYCCKUX 3aaa4;

. c(hOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHbIE OLIEHKH U MTPOU3BOJIUTH PACUETHI 110
XUMHAYECKHM (HOopMyJIaM U ypaBHEHUSIM;

. BJIa/ICHUE IIPAaBUJIAMU TEXHUKU O€30MMACHOCTH IPU UCIOIb30BAaHUM XMMUYECKUX BELIECTB;

. c(OpPMHPOBAHHOCTh COOCTBEHHOW MO3UILIMU 110 OTHOIICHUIO K XUMHUYECKOW MH(pOpMaLnHy,

II0JIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.
JIMYHOCTHBIX Pe3yJIbTAaTOB OCBOEHHSI MPOrPaMMbl BOCIIUTAHUSA

e JIP 3 - coOmoparomuii HOPMBI TPABOMOPSKA, CIEAYIOIIUNA HeaTaM TPakIaHCKOTO
obmiecTBa, obecriedeHusi 0€30MaCHOCTH, MpaB U cB0OOA rpaxmaH Poccuu. JlosimbHBIA K
YCTaHOBKAM M MPOSIBICHUSIM IpEICTaBUTENeH CyOKYIbTYp, OTIUYAIOIINNA UX OT TPYII C
IIGCTPYKTI/IBHBIM U JOCBUAHTHBIM ITOBCICHUCM. HGMOHCTPI/IPYIOHII/II;'I HerI/IﬂTI/IC u
peIynpexaaonuil COUaIbHO OMACHOE MOBECHUE OKPYKAIOIIUX.

e JIP 7 - oco3HAaOUMil MNPUOPUTETHYIO ILIEHHOCTh JIMYHOCTU YENOBEKa; YBa)KAIOIIMA
CO6CTB€HHYIO nu LIY)KYIO YHI/IKaJIBHOCTI) B pa?,J'II/ILIHBIX CI/ITyaIII/IﬂX, BO BCEX (bopMax U BUIax
EeITEIbHOCTH.

e JIP 18 - eHHOCTHOE OTHOIICHHE O0y4YaroIUXCsl K JIFOJIIM WHOW HallMOHABLHOCTH, BEPHI,
Ky.]'II)TypI)I; yBa)KI/ITCJII)HOFO OTHOUICHHUA K UX B3rJsigaM.



TEMATUYECKHAN YUEBHBIN IVIAH JUCIUILIUHBI OY/]1.09 XUMMUSI

Makc. yueo. Kos1-Bo ayIuTOPHBIX YaCOB
HaumeHoBaHme pa3/iesioB U TeM HArp. CTYyA., BCEro npaKTH4ecKas
Jac. 4acoB pabota

1 2 3 4
BBenenne 2 2
1. O6masi 1 Heopranm4yeckasi XMMHUsl
1.1. OCHOBHBIC TIOHATHUS ¥ 3aKOHBI 3 3 2
1.2. [lepuonnyeckuii 3akoH u [leproandeckas cucTeMa XUMHUYCCKUX 5 5 2
anemeHToB JI.M.MenaeneeBa u ctpoeHue aToma
1.3. CtpoeHue BemecTBa 5 5 2
1.4. Bona. PacTBOpBL. DneKkTponuTuueckas 3 3 2
JTUCCOITHAITUS
1.5. Knaccugukanusi HeOpraHn4ecKuX COeJMHEHUH 1 UX CBOMCTBa 9 9 2
1.6. XuMHuecKkue peakuuu 7 7 2
1.7. MeTaisl ¥ HEMETAaILIBI 9 9 4
2. Opranuyeckasi XuMusi
2.1. OcHOBHBIE IOHATHSI OPTAHNYECKON XMMUHU U TEOPHsI CTPOCHHUS 2 2 2
OpPTraHUYECKUX COEIUHEHUN
2.2. YriaeBo0pobl M UX MPUPOJHBIE UCTOUYHUKH 9 9 4
2.3. Kucnopoaconepkamie opraHndeckie COeIHHEHIS 10 10 4
2.4. Azotcoaepxalliue oprannyeckue coequenus. [lonumepsl 8 8 4

Hroro: 72 72 30




COJIEPKAHUE YYEFHOM IUCOUTIIUHBI
Texuuueckuii npo¢gusib npodgeccHoHAIBHOT0 00pa30BaHUsA

Beenenune

Hayunble MeTOAbl MO3HAHUS BEIIECTB U XUMHYECKUX SIBICHUU. POJIb 3KCIIEpUMEHTa U TEOpUU B
XUMUU. Mo/IeTMpOBaHNEe XUMHYECKUX MPOIECCOB. 3HaUeHHEe XUMHUH rpu ocBoeHuH npodeccuiit CITIO u
cnenuanbHocteit CIIO texnuueckoro npodus npopeccuoHaibHOro 00pa3oBaHusl.

1. O01mas 1 Heopranm4yeckasi XuMHs

1.1. OcHOBHbIC MOHATHS M 3AKOHBI XUMMH

OcHoBHbIe NOHATHS XUMHH. BemectBo. AToM. Moitekyna. XUMUYECKUI 3JIEMEHT.

Asmorponusi. IIpocTeie W cilokHbIE BellecTBa. KadyeCTBEHHBI M KOJWYECTBEHHBIM COCTaB
BEIIECTB. XHUMHUYECKHE 3HAakM U Qopmyibl. OTHOCUTENbHbIE aTOMHAsi W MOJEKYJSpHash MaccChl.
KomnuecTBo BenecTsa.

OcHoBHbIE 3aKOHbl XUMHUHU. CTEXHMOMETpHUsA. 3aKOH COXpPAHEHUs MAacChl BELIECTB. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpPhl. 3aKOH ABOTaJpo U CIEJICTBUS U3 HETO.

PacueTHble 3agauM Ha HaxO0XKJIEHHE OTHOCHUTEIBHOM MOJIEKYJSPHOM Macchl, ONpEIEICHUue
MacCOBOH J0JIM XUMUYECKHX JIEMEHTOB B CJI0KHOM BEILIECTBE.

JdeMoHcTpamun

Mopen aToMOB XUMHUYECKHUX JIEMEHTOB.

Mognenu MOJEeKyJ MPOCTHIX U CIOXKHBIX BellecTB (mapoctepkHeBble u CTioapra—bpurneda).

Kosiekuust mpocThIX U CIIOKHBIX BELIECTB.

Hekotopsle BemiecTBa KOJIMUECTBOM | MOJIb.

Monens MOIsIpHOTO 00BEeMa Ta30B.

Annotponus ¢pocdopa, Kucaoposa, 0JI0Ba.

[IpopmnbHble W TpOPEcCHOHATBHO 3HAYMMBIE JJIEMEHTHI  COACpIKAHUA.  AJUIOTPOIHBIE
Monupukanuu yriepoaa (anmas, rpadur), Kuciopoaa (KUCIOPO, 030H), 0JI0Ba (cepoe U O6enoe 0J0BO).
[TonATHE 0 XUMUYECKOH TEXHOJIIOTUH, OMOTEXHOJIOTHMH U HAHOTEXHOJIOTHH.

1.2. Ilepuoamueckmii 3axkon wu Ilepumoamyeckasi cucTeMa XHUMHYECKHX 3JIEMEHTOB
Jd.M.MennaesieeBa u CTpoOeHUE aTOMA

Ilepuognueckuit 3axkoH J[.M.MenneneeBa. Otkpsitue J[.M.MenneneeseiM Ilepunonnueckoro
3akoHa. [leproanyeckuii 3akoH B hopmynuposke J1.J11.Mennaeneena.

[lepuonuueckas Tabauma XUMHMYECKHMX  JJIEMEHTOB —  Tpaduueckoe  OToOpakeHue
nepuoandeckoro 3akoHa. CTpykTypa NepruoInYecKor TaOIHIIbl: MEPUOIbl (Maible U OOJBIINE), TPYIIIHI
(rmaBHast 1 MOOOYHAS).

Crpoenue atoma u [leprnoguueckuii 3akon J[.M.MenneneeBa. AToMm — cioxHas yactuna. Sapo
(TPOTOHBI M HEUTPOHBI) U ANIEKTPOHHAs 000104Ka. M30Tonbl. CTpoeHHE MEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB MallblX NepuoAoB. OCOOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB
OOJBIINX MEPUOIOB (TIEPEXOTHBIX DIEMEHTOB).

[Tonsitue 06 opburtansax. s-, p- u d-opOutanu. DIEKTPOHHbIE KOHPUTYpAITUU aTOMOB XUMHUECKUX
JJIEMEHTOB.

CoBpemenHnast opmynupoBka Ilepuogudeckoro 3akona. 3HaueHue llepuogmdyeckoro 3akoHa M
[Tepuoanueckoil cucteMbl xuMuyeckux 3yeMeHToB J[.M.MenieneeBa A pa3BUTHSI HAYKU U TIOHUMAHUS
XUMUYECKON KapTUHBI MUDA.

JdemMoHcTpanuu

Paznuunsie popmel [leprnoaudeckoii cuctembl xumuueckux snemeHToB J1.M1.Meneneesa.

JluHamuueckue TabIuIs! 111 MoaenupoBanus [lepuoanueckoit cucTeMsl.

DnexTpu3anus Tel U UX B3auMOIEHCTBUE.

JlabopaTopHBIi ONBIT

MonenupoBanue noctpoeHus [lepuonnyeckoit TabIULbI XUMHUYECKUX AJIEMEHTOB.

[Ipoduneuabie u mnpodeccHoHANEHO 3HAYUMBIC SJIEMEHTHI COJEpKaHus. PaaroakTHBHOCTS.
Hcnonp30BaHne paguiOaKTUBHBIX HM30TONOB B TEXHUYECKUX LENSAX. PEHTreHOBCKOE H3JIyd€HHE U €ro
WCIIOJIb30BAaHUE B TEXHUKE M MeAMIMHE. MoJenupoBaHre KaK METO]l MPOTHO3WPOBAHUSl CUTYyallMd Ha
IIPOU3BO/JICTBE.

1.3. CTpoenmne BemecTBa



Honnas xumuueckast cBsi3b. KaTtmonbl, ux oOpa3oBaHHE U3 aTOMOB B pe3yibTaTe Ipoliecca
OKHUCJIEHHA. AHHOHBI, UX 00pa3oBaHUE W3 aTOMOB B pe3yjbTaTe Ipolecca BoccTaHOBIeHUs. MoHHas
CBA3b KaK CBSI3b MEXJy KAaTHOHAMM U aHMOHAMHU 3a CYET JJIEKTPOCTATHUYECKOIO MPUTSKEHMUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HaKy 3apsja, HAIUYUIO THApaTHOW 00omouku. HoHHble
KpUCTaJIIIM4ecKue pemeTkd. CBONCTBA BEIIECTB C HOHHBIM TUIIOM KPUCTAJUIMUECKON PELIETKH.

KoBanentnass xumuueckas cBa3b. MexaHH3M 00pa3oBaHMsI KOBAaJCHTHOM CBSI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIN). DJIEKTPOOTPULATENIbHOCTh. KOBaJIeHTHBIE MOJSpHAas M HENOJSIpHAs CBSI3U.
KpatHOCTh KOBaleHTHOW CBs3UM. MOJIEKYJSIpHBIE M aTOMHBIE KpUCTaJIM4Yeckue pemeTku. CBolicTBa
BEILECTB C MOJICKYJIIPHBIMU U @TOMHBIMHM KPUCTAILIMYECKUMH PELIETKAMH.

Mertannuueckast cBsi3b.  Meraindyeckass KpUCTAJUIMUECKas pelieTka U MeTalindecKas
XUMUYECKas CBs3b. PU3nUeCcKue CBOMCTBA METAJLIOB.

ArperaTHple COCTOSIHUSI BEIIECTB M BOJOpOJHAs CBs3b. TBepaoe, KUAKOE U Ta3000pa3HOe
cocTosiHMs BenlecTB. llepexon BemecTBa U3 OHOrO arperaTHOro COCTOSIHUS B IPYTOE€.

Bonoponnas cBA3e.

Uuctele BemectBa U cmecu. [loHaTre o cmecu BemiecTB. ['OMOreHHbBIE U T€TEPOr€HHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi 10U KOMIIOHEHTOB CMECH, MaccoBasi J0J1s IpuMecei.

Hucnepcubie cucrembl. [lonstue o aucnepcHoi cucreme. JucnepcHas (asza u gucnepcuoHHas
cpena. Knaccudukanus nucnepcHsix cucteM. [IoHATHE 0 KOJUTOUIHBIX CUCTEMaX.

JdeMoHcTpamun

Mogenb KpUCTaJUIMYECKOMN PEIIeTKH XJI0pHIa HATPuS.

OO6pa3siubl MHHEPAIOB ¢ HOHHOM KPUCTAJUNIMYECKOM PEIIeTKON: KaJbIUTa, TaluTa.

Mogenu KpuCTATHYECKIX PEHIETOK «CYXOro JIbJay (Wi Hoja), anMasa, rpadura (MiIu KBapua).

[Tpubops! Ha KUAKUX KpUCTAIIAX.

OO0pa3ibl pa3IMYHbBIX TUCTIEPCHBIX CUCTEM: AIMYJIbCHM, CYCIIEH3HH, a3P030JICH, TeJIei U 30JICH.

Koarynsauus.

Cunepesuc.

Oddext Tunnans.

JlaGopaTopHble ONBbITHI

[IpuroroBneHue cycneH3un kapOoHaTa Kaiblus B BOJE.

[TonydyeHnue 3MyabCHUM MOTOPHOTO Maca.

O3HaKOMJIEHHE CO CBONMCTBAMU JAMCIIEPCHBIX CUCTEM.

[IpodunpHbie 1 npodhecCHOHATBbHO 3HAUYMMBIE 3JEMEHTHI cojepkaHus. [loisipHOCTH CBS3M U
nojsipHocth Mosekynbl. Konaencanms. Tekydects. Bosronka. Kpucrammmzauusa. CyOnumanus u
necyonumanug. AHomanuu (U3NYECKUX CBOWCTB BoAbl. JKuakue KpUCTaulbl. MHHepanbl M TOpHbIE
NIOPOJIbI KaK IPUPOJHBIE CMECH. DOMYJILCUU U CYCIIEH3UU.

3oiu (B ToM uncie adpo3oiu) u rexu. Koarymsus. Cuaepesuc.

1.4. Bona. PacTBOpBI. DJ1eKTPOJIUTHYECKAS JHCCONNALUS

Bopna. PactBopsl. PactBopenue. Bona kak pactBopurelb. PacTBOpUMOCTh BEIIECTB.

HacpllenHble, HEHACHIIIEHHBIE, IEPECHIILIEHHbBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KHUJKOCTEN U TBEP/bIX BEIIECTB OT Pa3IMUHbIX (PaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

DNEeKTPOIUTHYECKAs AUCCOLUAIUSA. OJEKTPOJIUTBl W HEDJEKTPOUTHL. DIEKTPOIUTHUECKAs!
qucconuanusa. MexaHu3Mbl 2JEKTPOJIMTHUECKON IUCCOLMAMU Ul BEIIECTB C Pa3IMYHBIMU THIAMU
XUMUYECKOM CBs3U. ['MapaTupoBaHHBIE M HETHAPATUPOBAHHBIE HOHBL. CTENEHb JIJIEKTPOIUTHYECKOU
mucconanui. CuibHbIE U Ciabble 3JeKTPOIUThl. OCHOBHBIE TOJIOKEHUS] TEOPUH SJIEKTPOIUTHUYECKON
nuccouuanuu. KucioTsl, OCHOBaHUS M COJIA KaK 3JIEKTPOJIHTHI.

JdemMoHcTpanuu

PacTBOprMOCTbH BeIIECTB B BOJIE.

CoOupaHue ra30B METOJIOM BBITECHEHHS BOJIBI.

PacTBOpeHnue B Boie CEpHOI KUCIOTHI U COJIEN aMMOHHS.

OO6pa31bl KpUCTAIIIOTHIPATOB.

H3roroBieHne runcoBom MOBS3KHU.

HcnpiTanne pacTBOPOB JIEKTPOJIUTOB M HENEKTPOIUTOB Ha MPEAMET JUCCOLMALIUU.



3aBUCHUMOCTh CTEMEHU AJIEKTPOJUTUYCCKON JUCCOIMAIMA YKCYCHOM KHCIOTHI OT pa30aBleHUS
pactBopa.

JIBr>KeHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€.

[IpuroroBneHue KeCTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.

HNoHuTsl.

OO6pa3siubl MUHEpPAIbHBIX BOJ PA3IUYHOIO HA3HAYCHHUS.

IIpakTHYeckoe 3aHATHE

[IpuroroBnenue pacTBopa 3alaHHOM KOHLIEHTPALUU.

[Ipodunpubie u npodeccruoHanbHO 3HAaUUMBbIE 3JIEMEHTHI coiepkaHusl. PacTBopeHnue kak pu3nKo-
XuUMHYecKuii rpouecc. TernoBbie 3P PEeKThI IPU PACTBOPEHUU.

Kpucramnorugparsl. Pemenue 3a1au Ha MacCoBYIO JIOJIK0 PaCTBOPEHHOrO BemiecTBa. IIpumenenue
BOJIBI B TEXHUYECKUX IENsiX. JKECTKOCTh BOJBI M CIIOCOOBI €¢ ycTpaHeHHsl. MUHepallbHBIC BOIBI.

1.5. Knaccnpukanusi HeOpraHu4eCKUX coeJMHEHMd M UX CBOIiCTBA

Kucnotsl u ux cBoiictBa. KHCIOTHI Kak 3JIEKTPOIUTHI, MX KIACCHU(PUKAIUS IO pa3-

JUYHBIM MpU3HAKaM. XHMHYECKHUE CBOMCTBA KHUCIOT B CBETE TEOPUU BJIEKTPOJIUTHYECKOU
quccouuanuy. OcCOOEHHOCTH B3aUMOJEHCTBUS KOHLIEHTPUPOBAHHOM CEpHOW U a30THOW KHCIOT C
MeTaiamu. OCHOBHBIE CITIOCOOBI OMYYEHUS! KUCTOTHI.

OcHoBanus U ux cBoMcTBa. OCHOBAaHUS KakK SJEKTPOIMUTHI, UX KiIacCHU(UKAIUSA MO Pa3THYHBIM
npu3HakaM. XHMHYECKHUE CBOWCTBA OCHOBAaHUW B CBETE€ TEOPHUM HIIEKTPOJIUTUYECKOW JAMCCOLUALINH.
PaznosxeHue HepacTBOPUMBIX B BOJIE OCHOBaHMM. OCHOBHBIE CITOCOOBI TIOJyUYE€HUSI OCHOBAHUM.

Comu un ux cBoiictBa. Conu Kak 351eKTpoauThl. COIu CpelHUE, KUCIIBIE 1 OCHOBHBIE.

XUMUYECKHE CBOICTBa COJIEH B CBETE TEOPUU DIEKTPOJUTHUECKON uccounanuu. CrocoObl
MOJIyYEHUS COJIEH.

I'mpponus cosen.

Oxcunpl U ux cBoiictBa. Coneobpasyrone U HecosneoOpasyrome okcuiabl. OCHOBHBIE,
ampOTepHbIE M KHCJIOTHBIE OKCHIBL. 3aBHCHMOCTh XapakTepa OKCHAAa OT CTENEHH OKHCIICHUS
oOpa3yroliero ero Metauia. XUMUYECKUE CBOMCTBa OKCUIOB. [lomyuenne okcuaos.

JdemMoHcTpanuu

B3anmoneicTere a30THOM U KOHUEHTPUPOBAHHOW CEPHOU KUCIIOT C METaJlJIaMU.

I'openune docdopa u pacTBOpeHnE NPOAYKTa TOPEHUS B BOJE.

[Tonydenue u cBoiicTBa aM(pOTEpHOTO TUAPOKCUIA.

HeobOpatumpliii ruaponn3 kapouaa KaabIusl.

OOpaTuMBbIii THAPOIU3 COJNEH Pa3TUYHOTO THIIA.

JlaGopaTopHbie ONbITHI

HcnbiTanue pacTBOPOB KUCIOT UHANKATOPAMH.

B3anMopeicTBre MeTamuioB ¢ KUCIOTaMU.

B3anmoneincTeue KUCIOT ¢ OKCUAAMU METAJUIOB.

B3anmoneicTBre KUCIOT ¢ OCHOBAHUSIMU.

B3anmoneincTre KUCIOT ¢ COJSIMU.

HcnbiTanne pacTBOPOB LIENOYEN MHANKATOPAMM.

B3anmoneicTeue 1menoyen ¢ CoNsIMH.

Pa3snosxeHne HepaCTBOPUMBIX OCHOBAHMI.

B3anmoneicTeue coieil ¢ MeTajsiaMu.

B3anmoaeiicTBre colieil Apyr ¢ Ipyrom.

I'maponus cosel pa3aIu4yHOroO THIIA.

[IpodpunpHbie U MPOdECcCHOHATBPHO 3HAYMMBIC MJIEMEHTHI cojaepxkaHus. [IpaBuna pazbaBieHus
CEpHOM KUCHOTHI. VCcrob30BaHte CEPHOM KHUCIOThI B TPOMBIIILIEHHOCTH.

Enkue menouyn, X MCHONBb30BaHWE B MPOMBIIIJIEHHOCTH. ['allleHass M HerameHass U3BECTh, UX
NPUMEHEHUE B CTPOUTENLCTBE. [ UTIC U anedacTp, THIICOBAHHUE.

[Tonsitue o pH pactBopa. KucnoTtHas, menoyHas, HeMTpalibHask cpesia pacCTBOPOB.

1.6. XuMn4yecKkue peakumu

Knaccudukanus xumudeckux peakuuil. Peakum coequHeHus, pa3ioxKeHus, 3aMelleHus, oOMeHa.
Karanutuueckue peakiun. O6paTuMblie 1 HEOOpATUMBbIE PEAKIIHH.
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['omoreHHbI€ U reTEPOreHHbIE PEAKIIUU. DK30TEPMUUECKUE U SHIOTEPMUYECKUE PEAKIIUHU.

TennoBoi a3 PexT XumMudeckux peakiuii. TepMoOXuMUIECKre ypaBHEHUSI.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIEC peakiuuu. CTeneHb okucieHus. OKUcauTeab u

BOCCTaHOBJIeHHE. BoccTaHOBHUTENb M OKHCIeHHE. MEeTOo1 2JIEKTPOHHOTO OallaHca JIJIsl COCTaBICHUS
YpaBHEHUN OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHIA.

CkopocTh XUMHUYECKMX peakiui. [loHsATHE O CKOpPOCTH XMMHUUYECKUX peakiuid. 3aBUCUMOCTb
CKOPOCTH XHMHYECKHUX PEAKIMH OT pasIu4HbIX (AKTOPOB: MPUPOABl PEArupyOMUX BEIIECTB, HUX
KOHLICHTPALUU, TEMIIEPATYypPhl, IOBEPXHOCTH COIIPUKOCHOBEHHUS U UCIIOIb30aHUs KaTAIU3aTOPOB.

OOpatuMocTh XUMHUYECKHX peakuuil. OOpaTuMmble M HeoOpaTUMbIe pPeaKIuh. XHUMHUYEKOe
pPaBHOBECHE U CIIOCOOBI €T0 CMEIIECHUSI.

JdemoHcTpauuu

[Tpumepbl HEOOPATUMBIX PEAKIIHiA, UAYIIUX C 00pa30BaHUEM OCAJIKa, Ta3a WA BOJBI.

3aBUCHMOCTb CKOPOCTH PEAKIIUU OT IIPUPOJIbl pEarupyOIIUX BELIECTB.

B3aumopeiicTBe pacTBOPOB CEPHOM KHUCIOTHI C PacTBOpaMHU THOCYIb(aTa HATPUs Pa3TUIHON
KOHLICHTpAllUU U TEMIIEPATYPBHL.

Mojenpb KUIAIEro ciosl.

3aBUCUMOCTh CKOPOCTM XHMMHYECKOM peakluH OT MPUCYTCTBUS KaTajlu3aTopa Ha IpUMEpe
pa3ioKeHUs EPOKCUAA BOAOPOJA C TOMOIIBIO THOKCH/Ia MAPTaHIIA M KATaJIa3bl.

Mopenb 3nekTponusepa.

Mopenb 37eKTPOIU3HOM BaHHBI JIsl TIOJTYUEHUSI ATFOMUHUSL.

Mopeinb KOJIOHHBI CUHTE3a aMMHUAKa.

JlaGopaTopHbIe ONBITHI

Peakuus 3amenienuss Meau sKeye30M B pacTBOPE MEAHOTO KyIOpoca.

Peaxiuu, naymme ¢ o6pazoBaHueM 0CajKa, ra3a Wil BOJIBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJEICTBUS COJISTHOM KUCIOTHI C METAJTIAMU OT UX MPUPOJIBI.

3aBUCHUMOCTH CKOPOCTH B3aUMOJICHCTBUSI IIMHKA C COJITHOW KHCJIOTOM OT €€ KOHIIEHTPaI1H.

3aBHCUMOCThH CKOPOCTH B3anuMojieiicTBus okcuia meau (I1I) ¢ cepHoii KHCIOTON OT TeMIEpaTyphl.

[IpodunpHbie 1 TpodecCuOHATBLHO 3HAUMMBbIE 3JIEMEHTHI cosiepkanus. [lonsTue 00 3neKTposuse.
ONEKTPOJN3 pacIjaBOB. JEKTPOJU3 PACTBOPOB. JNEKTPOJUTUYECKOE TOJYyUYECHHUE aAITFOMUHUS.
[IpakTrueckoe mpuMeHEeHUE AEKTpoan3a. [ aapBaHOIIaCTHKA.

l'anpBanocTerusi. PadpunupoBanue BETHHIX METAIIIOB.

Karaims. I'omorennsle M rereporeHHsle karanu3aropsl. IIpomoropsl. Karamntnueckue sl
NHrubuTtopsl.

[Tpoun3BoaCTBO aMMHUaKka: ChIpbe, anmnaparypa, Hay4Hble IPUHIIHIIHL.

1.7. MeTa/uibl 1 HEMETAJLJIBI

Mertamipl. OCOOEHHOCTH CTPOEHHUS aTOMOB U KpHUCTALIOB. DU3MYECKHE CBOWCTBA METAJUIOB.
Knaccudukanus MeTamioB 1O pa3dUYHBIM — MpuU3HaKaM. XHUMHUYECKHE CBONCTBA  METAIJIOB.
DNEeKTPOXUMHUYECKUH psijl HallpsHKEHUH MeTallioB. MeTtannotepmust.

O6mue crnocoObl TonmyueHUss MerTawioB. [lonatue o wMertamnypruu. [lupomeranmyprus,
TUAPOMETAJUTYPTHUSI B dJIeKTpoMeTauTyprus. CruiaBbl YepHBIE U I[BETHHIE.

Hemetannel. OcobeHHOCTH CTpOCHUS aTOMOB. Hemerasibl — mpocThie BEmecTBa. 3aBHCUMOCTh
CBOMCTB TaJOT€HOB OT WX TMIOJOKEHUS B TMepuoandeckor cucteme. OKHCIUTENbHBIE W
BOCCTAHOBUTEJIbHBIE CBOMCTBAa HEMETAUNIOB B 3aBUCUMOCTH OT HX T[OJOXKEHHUS B  pAany
3JIEKTPOOTPULIATEIIBHOCTH.

JdemMoHcTpanuu

Kosekuust metamios.

B3anMopeiicTBre MeTauIoB ¢ HEMeTalIaMu (3keJie3a, [IMHKA U aTlFOMUHUSL C CEpPOi,

QATIOMUHHUSI C HOJIOM, CYPBhMBI C XJIOPOM, TOPEHHUE Keje3a B XJIOPE).

['openue meramios.

ATOMUHOTEPMHSI.

Komnnexkuust Hemetamnos. ['openne Hemeramnos (cepsl, hocdopa, yris). BeirecHeHue

MEHEe aKTHBHBIX TAJIOTEHOB U3 PACTBOPOB UX COJIEH 00JIee aKTHBHBIMH TaJIOTCHAMH.
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Mopenb NpOMBILIICHHOW YCTAaHOBKH JUIsl IIPOM3BOJCTBA CEPHOM KHUCIOTBL. Monens nedu s
o0>xura n3BecTHsAKa. Kommekiuu mpoayKinii CHIMKATHON TPOMBITIUIEHHOCTH (cTekia, Gapdopa, dasHca,
LIEMEHTA Pa3JIMYHbIX MAapOK U Ip.).

JlabGopaTropHbie ONBITHI

3akajnka 1 OTIIyCK CTajH.

O3HakoMJIEHHE CO CTPYKTYpaMH CEpOro 1 0es1oro yyryHa.

Pacno3naBanue pyn xenesa.

[IpakTuueckue 3aHATHS

[Tonmyuyenue, cobupanue 1 pacro3HaBaHHE I'a30B.

Pemenue skcriepuMEHTANBHBIX 3a/au.

IIpodumibHble 1 npodecCHOHATBHO 3HAUYMMBIE 3JEMEHTHI coaepkaHus. Kopposus Mmeramios:
XUMHUUECKAsl U 3JIEKTPOXUMHUECKast. 3aBUCUMOCTb CKOPOCTH KOPPO3UH OT YCIIOBUH OKPY)KAlOIIEH Cpeibl.
Knaccugukanus Koppo3uu MeTauIoB IO pa3ivyHbIM Npu3HakaM. CrnocoObl 3alluThl METAIOB OT
KOpPpO3HH.

IIpon3BOICTBO YyryHa U CTAJIN.

[lonyueHne HeMeTauIOB (PPAaKIMOHHOM NEPErOHKOM JKHUJIKOIO BO3AyXa U 3JIEKTPOIU30M
pPacTBOPOB MJIM PACILUIABOB 3JIEKTPOJIMTOB.

CunukaTtHas IpOMBILIUIEHHOCTb. [Ipon3BOICTBO CEpHON KUCIIOTHI.

2. Opranuyeckass XuMusi

2.1. OcHoOBHbIC NOHSATHSI OPraHUYeCKOH XUMHM ¥ TEOpPUSl CTPOCHHS OPraHHYeCKUX
coeauHeHu i

[Ipenmer opranunueckoil xumuu. [IpupoaHble, UCKYCCTBEHHbIE M CHUHTETUYECKHE OPraHUYeCcKUe
BeniecTBa. CpaBHEHUE OPraHUYECKUX BEILECTB C HEOPraHUYECKUMM.

BanentHocTh. XuUMHUECKOE CTPOCHHME KAaK MOPSIOK COECIUHEHHS aTOMOB B MOJEKYJIbI I10
BaJICHTHOCTH.

Teopust crpoenust opranuueckux coennHeHuil A.M.bytiepoBa. OCHOBHBIE MOJIOKEHUSI TEOPUU
XUMHUYECKOro cTpoeHus. M3omepuss u wuzomepbl. Xumuueckue GOpMyJabl U MOJECIU MOJEKYd B
OPraHUYEeCKON XUMHH.

Knaccudukanus opranndeckux BemecTB. Kiaccugukaiys BEemEeCTB MO CTPOECHUIO YIIIEPOIHOIO
CKeJIeTa U HAINYUIO (QYHKIMOHAIBHBIX Ipymil. ['omonoru u romonorus. Hauana nomenknatrypst [UPAC.

Knaccudukanus peaxkiuii B opraHuueckol XuMuu. Peakiuu npucoenuHeHUs (THIAPUPOBAHMUA,
raJIOTEHUPOBAHUS, THAPOTAIOI€HUPOBAaHMS, THApaTanuu). Peakiuu oTmierieHus (AeruapupoBaHus,
JIeTUAPOTAIOTeHUPOBAHMUS, IeTHApaTalin). Peakiuu 3amerieHus.

Peakuuu nzomepuzanumu.

JdemoncTpanuu

Mopenu MOEKyJI TOMOJIOTOB U N30MEPOB OPraHUYECKUX COCTMHEHHM.

KayectBeHHOE OOHapyXeHHE YIieponia, BOAOPOAA M XJOpa B MOJIEKyJaX OPraHUYEeCKHX
COEIMHECHMI.

JlabopaTopHBIH ONBIT

N3roroBnenue Moaenei MOJIEKYJ OPraHMYEeCKUX BEIIECTB.

[IpodunbHbie U TpodecCHOHANBHO 3HAYMMBbIE FJIEMEHTBI COACP KaHuUS.

[lonsitTue o cyOctpare u pearentre. Peakuuu OKHMCIEHMS UM BOCCTAHOBJIEHMSI OPraHHYECKHUX
BEIIECTB.

CpaBHeHue kiaccu(UKaMy COEAMHEHMH M Kiaccu(UKAMM peakuuid B HEOPraHUYecKoH U
OpraHMYECKON XMMHHU.

2.2. YrieBoaopoabl U X NPUPOIAHbIC HCTOYHUKH

AnkaHpl. AJKaHBl: TOMOJOTMYECKMM psf, MU30MEpPUS M HOMEHKJIATypa ajlKaHOB. XHMHUYECKUE
CBOICTBa ajKaHOB (M€TaHa, 3TaHa): TOPEHUE, 3aMElIeHNe, pa3liokKeHue, AeruipupoBanue. [Ipumenenue
AJIKaHOB HAa OCHOBE CBOMCTB.

AJKeHbl. DTUJIEH, €ro NoJyyeHue (JeruaIpupoBaHUEeM dTaHa, JENOoJUMeEpU3alieil MoIuITUIICHA).
I'omonornueckuii psa, n3oMepusi, HOMEHKIATypa alKEHOB. XMMHUYECKUE CBOMCTBA JTUJIEHA: TOPEHUE,
KaueCTBEHHBIC peakiuu (0OeciBeUnBaHNE OPOMHOM BOJBI U
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pacTBopa IepMaHraHara Kaius), Tuaparanus, noiuMmepusanus. llpuMenenue 3tuiaeHa Ha OCHOBE
CBOMCTB.

Huensl u kaydyku. IloHsiTHe O OueHaX Kak yIJIeBOJOPOAAaX C ABYMsI JIBOMHBIMU CBSA3SIMHU.
CornpsbKkeHHbIE TUEeHBI. XMMUYECKHE CBOMCTBAa OyTaameHa-1,3 u u3ompeHa: oOecIBeYMBaHHE OPOMHOM
BOJIbl U ITOJIMMEPH3aLU B KaydyKu. HaTypanbHbIN U CUHTETHYECKHE KayuyKu. Pe3una.

ANKuHBI. ALeTWIeH. XUMHUYECKHE CBOMCTBA alleTWJIEHA: TOpeHue, oOeclBeurMBaHUE OpPOMHOI
BOJIbI, IIPUCOEAMHEHUN XJIOpPOBOJOpOAa M ruzaparauus. llpuMeHeHue aneruneHa Ha OCHOBE CBOMCTB.
MesxkiaccoBasi H30Mepus ¢ aJIKaJueHaMU.

Apenbl. benzon. XuMmuYeckue CBOWCTBa O€H30Ja: TOpPEHHE, pEaKIUH  3aMElICHUs
(ramoreHnpoBanue, HUTpoBaHue). [IpuMenenne 6eH301a Ha OCHOBE CBOWCTB.

[IpupoaHble MCTOYHUKH YTIEBOAOPOAOB. [IpupoaHblii ra3: coctaB, NPUMEHEHHE B KaueCTBE
TOILJINBA.

Hedts. Coctas u nepepadotka Hedtu. [leperonka nedtu. HedrenpoayKkTor.

JdemMoHcTpanuu

I'openue MeTaHa, STUJIeHa, alleTUIICHA.

OTHolleHHE MeTaHa, 3TWIEHA, aleTW/eHa M OeH30Jla K pacTBOpaM I€pMaHraHaTa Kajaus U
OpOoMHOH BOJIE.

[lonydyenne sTuieHa peakuued Jerujparaliid 3TaHOJa, alleTWJIeHa — TUIPOJIM30M KapOuja
KaJbIHs.

Pa3noxxeHne kaydyka npyu HarpeBaHUU, UCTIBITAHUE NIPOIYKTOB Pa3JI0KEHUsI HA HENPEAEIbHOCTD.

Komnnekuus o6pasuoB HedTu u HedrenpoaykToB. Komnekuus «KameHHBIN yroib U

MPOIYKIMS KOKCOXUMHUYECKOIO ITPOU3BOJICTBAY.

JlabGopaTopHbie ONBITHI

O3HakoMIIeHHE ¢ KOJUIEKIIMEH 00pa3oB He(TH U POIYKTOB e mepepaboTKH.

O3HakoMJIEHHE ¢ KOJUIEKIINeH KayuyKoB M 00pa3iiaMu U3AeIHil U3 pe3UHBI.

[IpodunbHble W TpoQecCHOHANbHO  3HAYMMBIE  JJIEMEHTHl  cojepkaHus.  [lpaBuio
B.B.MapkoBuukoBa. Knaccudukanus v HazHaueHue kayuykoB. Kiaccudukainus u Ha3HaueHHE PE3UH.
Bynkann3zanus kayuyyka.

[Tony4yenue aneTwiieHa TUPOJIU30M METaHA U KapOMIHBIM criocoOoM. Peaknus monumepusanuu
BUHUIXJI0pUAA. [TomuBUHUIXIOpUA U ero npuMeHeHue. Tpumepusalus aleTuieHa B 6eH3011.

[Tonatue 00 skcTpakiuu. BoccranoBieHne HUTpoOEH3071a B aHWIMH. [ OMOJIOTMYECKMH psif
apeHoB. Tonyon. Hurposanue Tosryona. Tporui.

OcHOBHbIE HaINpaBJIEHUs TPOMBILIUIEHHON MepepabOTKU MPUPOJHOTO rasa.

[TonyTHBIN HeTAHOI ra3, ero nepepadoTKa.

IIporiecchl NpPOMBIIITIEHHON TepepaboTku He(TH: KpeKUHr, puPopMHUHT. OKTaHOBOE YHCIIO
OEH3MHOB U LIETAHOBOE YHUCJIO JU3EIBHOIO TOILIIMBA.

Kokcoxumuueckoe mpou3BOACTBO U €0 MPOILyKIIUS.

2.3. Kucaopoacoaepxaiiue Oprannieckue coeuHeHmnst

Cnuprel. [TonydeHue sTaHona OpoXKEeHHEM TJIIOKO3bl W TMApaTaluel sTuieHa. [ mapoKcuiibHas
rpynna kak ¢yHkuoHanbHas. [loHsATHE O MpeieabHBIX OJJHOATOMHBIX CIIUPTAaX.

XUMHUYECKHe CBOMCTBA ATAaHOJA: B3aUMOACHUCTBUE C HATPHEM, 00pa30BaHUE MPOCTHIX M CIOKHBIX
3¢ upoB, OKUCIIEHKE B anblerul. [lpuMenenne sTaHosia Ha OCHOBE CBOMCTB.

Ankoronusm, ero nNocaeACcTBUs JUIsl OpraHu3Ma YeJIOBEKA U MPEAYIPEKICHUE.

I'muuepuH kak mpeAcTaBUTENb MHOTOATOMHBIX cHUpTOB. KauecTBeHHass peakinust Ha
MHOr0aToMHble cnupThl. [IpumMeHenne rmnepuHa.

@®enon. usznueckne U XuMUYECKHe CBoWcTBa (peHona. BzaumMHoe BiMsSHHE aTOMOB B MOJIEKYJIE
¢deHona: B3aMMOICHCTBIE C TUAPOKCUIOM HATPUs U a30THOM KucioTol. [Ipumenenue ¢peHona Ha OCHOBE
CBOMCTB.

Anbnerunsl. [Tonstue o6 anbaerunax. AynpJaeruanas rpynmna kak QyHKIHOHAIbHAS.

dopmalbJIeru]l ¥ ero CBOMCTBA: OKHCIIEHHE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYOIIMN cnupT. IlomydyeHune anpAErMAOB OKUCIEHHEM COOTBETCTBYIOIIMX CIMPTOB.
[Tpumenenue popMaibaeruia Ha OCHOBE €ro CBONCTB.

Kap6onoBsie kucnotsl. [Tonstre o kapOOHOBBIX kucnoTax. KapOokcunbHas rpymnmna
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Kak QyHKIHOHATbHASL. [ OMOIIOTHUYECKUH PSIT TPEIEIBHBIX OJHOOCHOBHBIX KapOOHOBBIX

kucnotT. [lonmydyenne kapOOHOBBIX KHCJIOT OKHCICHHEM albJernoB. XHUMHUYECKHE CBOICTBa
YKCYCHOM KHCIOTHI: OOIIME CBOWCTBA C MHHEPAIBHBIMU KHCIOTAMH W PEaKIus dSTepuUKaIvm.
[IpumeHeHrne YKCYCHOM KHCIIOTBI Ha OCHOBE CBOMCTB. BpIcHmime »XUpHBIE KHUCIOTBI Ha HpHUMEpE
MaJIbMUTUHOBOW U CTEAPUHOBOMA.

Crnoxubie 3¢upsl 1 xupbl. [lonydyenue cioxsbx 3¢upoB peakiueil srepudukanuu. CroxHbIe
a¢upsl B IpUpo/Ie, UX 3Ha4YeHUE. [[pruMeHeHne CI0XKHBIX 3()UPOB Ha OCHOBE CBOMCTB.

XKupsl kak cioxnblie 3gupsl. Kitaccudukanus >xupoB. XuMU4YecKre CBOWCTBA KUPOB: THUIPOIU3 U
TUAPUPOBAHUE KUAKUX KUPOB. [[puMeHeHne upoB Ha OCHOBE CBOMCTB. MbLia.

YrneBoabl. YTIIeBOAbI, UX KIacCH(UKAIUA: MOHOCaXapuabl (INI0K03a, PpyKTo3a), Jucaxapuabl
(caxapo3a) u mojmcaxapu bl (Kpaxmail U IeUII0JI03a).

['moko3a — BemIECTBO ¢ MBOMCTBEHHOW (DYHKIIMEH — ambACTUIOCIUPT. XUMUUYECKUE CBOMCTBA
[JIIOKO3bI: OKUCJICHHE B TIJIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COpOHUT, CIIUPTOBOE OpOKEHUE.
[IpuMeHeHue riIroKo3bl HA OCHOBE CBOMCTB.

3HaueHWe YIJIEeBOJOB B JKMBOW NPHUPOAE U IKM3HUM desoBeka. [loHsTHe o peakuusx
MOJIMKOHICHCAIIMH ¥ TUPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAICHUI: TJIFOK032a <> MOJUCaXapHu/l.

JdeMoHcTpamun

OxucneHue crnupTa B ajabAeTu.

KauecTtBenHble peakliii HA MHOTOATOMHBIE CIIUPTBHI.

PactBoprMOCTh eHOIA B BOJIE PU OOBIYHOM TEMIIEPATYpEe U HArPCBAHUH.

KauecTtBeHHbIe peakiuu Ha (HEeHOIL.

Peakmust cepeOpsiHOTO 3epKalia aJibJISTHI0B U TITFOKO3EI.

Oxucrnenue ajabAeTUI0B U TIIOKO3bl B KUCIOTY ¢ ToMolIbio ruapokcuaa meau (I1).

KagectBennast peakuust Ha kpaxmai. Komekius 3(pupHbIX Macen.

JlabGopaTopHbie ONBITHI

PactBopenue rimiieprna B BoJie M B3auMoielicTBHE ¢ ruapokcuaoM meau (11).

CBoiicTBa YKCYCHOM KHCIIOTBI, OOIIIKE CO CBOMCTBAMH MUHEPATbHBIX KUCIIOT.

Jloka3aTenbCTBO HEMPEAETBHOIO XapaKTepa JKUAKOTO KHUPA.

BsaumopeiicTBue riroko3bl U caxaposbl ¢ ruapokcuaom meau (11).

KadectBenHnas peaxius Ha Kpaxmal.

[Ipoduneubie U MpodheccuoHaTbHO 3HAUMMBIE SJIEMEHTHI COJepKaHusl. MEeTUIIOBBINA CITUPT U €ro
UCIIOJIb30BAaHWE B KA4e€CTBE XHUMHUYECKOTO ChIphs. TOKCHYHOCTh METAaHOJA M TpPaBWIA TEXHUKU
0€30MacHOCTH NMPH padoTe C HUM. DTUJICHIIIUKOIb U €r0 IPUMEHEHHE.

TOKCHYHOCTH STUIICHTIIMKOJISA U MPaBUJIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ HUM.

[Tonydenue deHona U3 NPOAYKTOB KOKCOXUMHUYECKOTO TPOU3BOACTBA U U3 OEH30Ia.

[MonukonaeHcamus hopmanbaeruaa ¢ GeHosioM B HeHOT0POpMATBIETHIHYIO CMOTY.

Auneranpaerua. [lonstue o keToHax Ha mpuMmepe aneToHa. [IpuMeHeHue aneTroHa B TEXHUKE U
MPOMBIIIUICHHOCTH.

MHuoroo6pa3ue KapOOHOBBIX KHUCIOT (IaBENeBOM KHUCIOTHl KakK JABYXOCHOBHOH, aKpUIOBOM
KHCJIOTHI KaK HETIPeAeIbHON, OCH30MHOM KUCIOTHI KaK apOMaTHYECKO ).

[TnenkooOpa3yrone macia. 3aMeHa XUPOB B TEXHUKE HEMUIIEBBIM ChipbeM. CHHTEHYecKue
MOIOIIME CPENICTBA.

MomnouHokucaoe OpokeHHe TIIKO3bl. Kucinomonounsle mpoaykTel. CHIOCOBaHHE KOPMOB.
HurtpoBanne nemnronossl. [Inpokcunus.

2.4. A3oTcoaep:xanue opranndeckue coequHenus. [loaumepsl

Amvunbl. [lonarue o0 amuHax. AmmudaTHdecKue aMHUHBI, X KiIacCH(UKAIMS U HOMEHKJIATypa.
AHUJIMH KaK opraHnyeckoe ocHoBaHue. [lomyuenue aHmiMHa U3 HUTPOOEH301a.

[IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMUHOKUCIOTBL. AMMHOKUCIOTH Kak aMm@oTepHble IUPYHKIMOHATbHBIE OpraHuYecKue
COEMHEHMSI. XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT: B3aMMOJICMCTBHE C MIETOYaMH, KUCIOTAMHU U JAPYT C
IpyroM (peakuus MoJuKoHAeHcanun). [lenTuaHas cBsS3b U NOTUTIETITHIBL.

[IpuMeHeHre aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.
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benku. IlepBuunasi, BTOpu4Hasi, TPETHUHAS CTPYKTYPbl OCITKOB. XMMHUYECKHE CBOMCTBA OEJIKOB:
TrOpeHue, IeHaTypalys, THIpoJIN3, IBETHbIE peakuu. bruojgornueckue GpyHKIuM OEIKOB.

[Tomumepsl. benku n monucaxapuabl Kak OHOMOTUMEPHI.

IInactmaccel. IlosrydeHne noaMMepoB peakuuei MoIMMEPU3aluU U IOJIMKOHICHCALUN.

TepMormiacTU4HbBIE U TEPMOPEAKTUBHBIE I1acTMacchl. [IpencraBurenu niactmacc.

Bonokna, ux xiaccuduxanus. [lomyyenue BoiokoH. OTaesbHbIE NMPEICTABUTENN XMMHUYECKUX
BOJIOKOH.

JdemoHcTpaumuu

B3anmMopeiicTBre aMMHaKa U aHUJIMHA C COJISTHOM KUCIOTOM.

Peakuust anuHa ¢ OpOMHOM BOJIOH.

Jloka3arenbCcTBO HaNUYKsl (PYHKIIMOHAIBHBIX TPYII B PACTBOPaX aMHUHOKHUCIIOT.

PacTBOpeHue u ocaxxaenue OenKoB.

I{BeTHBIE peaku OEITKOB.

I'openue nTuybero nepa v WEPCTAHON HUTH.

JIaGopaTopHbI€ OIBITHI

PacTBOpeHue 6enkoB B BoJe.

Ob6napy>xeHue 6eIKOB B MOJIOKE U MSACHOM OyIJIbOHE.

Jlenarypauus pacTBopa 0ejka KypHuHOIo siiilla CHUPTOM, paCTBOPAaMU COJIEH TSXKEJIbIX METAJNIOB U
IIPY HarpeBaHUU.

IIpakTnyeckune 3aHATHSA

Pemienue skcriepuMeHTaIbHBIX 33]1a4 Ha UICHTU(UKALIMIO OPraHUYECKUX COECMHEHUH.

PacrnioznaBanue miactMacc ¥ BOJIOKOH.

[IpodunbHble ¥ HpodecCHOHATBHO 3HAYUMBIE 3JIEMEHTHI COJepKaHHs. AMHMHOKAIPOHOBAs
KucinoTa. KampoH Kak MpeicTaBUTENb MOJMAMHUIHBIX BOJIOKOH. Vcmonb30oBaHHME THAPOJH3a OEIKOB B
npomblieHHOCTH. [lonmuBuHuinxinopun, nonurerpadropstuiieH (tedion). denonodopmanbaerugHbe
actMaccsl. Lennynonn. IpomeliiiieHHOE TPOU3BOACTBO XMMHUYECKHUX BOJIOKOH.

IIpumepHbie TeMbl pedepaToB (10KIa10B), HHIMBUAYAJIbHBIX IPOEKTOB

. buorexHoorus u reHHas HHxeHepus — texHosnoruu XXI Bexa.

J HanotexHonorus kak NpUOPUTETHOE HANpaBlI€HUE Pa3BUTHUSI HAyKH U MPOU3BOJACTBA B
Poccuiickoit @enepanuu.

. CoBpemeHHbIE METObI 00€33apaKuBaHuUs BOJIBI.

. AJIOTpONNs METAJUIOB.

° Kuzub n aestensHocTh .M. Menaeneena.

J «Ilepunonnyeckomy 3akoHy OyayIiee He TPO3UT pa3pyLIEHUEM. .. »

. Cunres 114-ro anemenTa — TpuyM( pOCCUNCKUX PUIUKOB-SIEPUINKOB.

° N3oTonsl Bopopoaa.

o Hcnonp30BaHnE paJuOAKTUBHBIX U30TONIOB B TEXHUUECKUX LIEIIAX.

o PeHTreHoBCcKOE U3Iy4EHNE U €r0 UCIOIb30BAHUE B TEXHUKE U MEIULIUHE.

. [Tna3ma — yeTBepTOE COCTOSIHUE BELLIECTBA.

. AMopdHbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

. OxpaHa OKpyXKawoIleld cpeapl OT XUMHUYECKOro 3arpsisHeHus. KomnuecTBeHHbIE

XAaKTEPUCTUKH 3arpsi3HEHUS] OKPYKAIOIEH CPe/Ibl.

o [TpumeHeHne TBEpAOTo U ra3oodpasHoro okcuaa yriaepoaa (1V).

. 3amuTa 030HOBOT'O SKpaHa OT XUMHUYECKOTO 3arpsi3HEHNS.

. ['pybonucniepcHbIe CUCTEMBI, UX KJIacCU(UKAIMS U UCIOJNB30BaHHE B MpodeccroanbHON
JeSITeIbHOCTH.

. Kocmernueckue renu.

. IIpuMeHeHne cyCeH3Hil U 3MYJIbCUN B CTPOUTEIIBCTBE.

. MuHepasbl U TOpHBIE TOPOJIbI KAK OCHOBA JTUTOC(EPHI.

. PacTtBOpBI BOKpYT Hac. TUmbl pacTBOPOB.

. Boga kak peareHT 1 cpena 111 XMMHUYECKOI0 IIpoLecca.
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. Kuznb n gestenpHocTh C.AppeHuyca.

J Bxitag 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUHU MIEKTPOIUTUYECKON JUCCOLUALINY.

J YcTpaHeHne )KeCTKOCTH BOIbI HAa ITPOMBIIITICHHBIX MPEATPUATHSAX.

o CepHas KHUCIOTa — «XJIe0 XMMHUYECKON IPOMBIIIJIEHHOCTI .

o Hcnonb30BaHne MUHEPAIbHBIX KUCIOT HA MPEANPHUATHAX Pa3IMYHOI0 IpOQUIIs.

o Oxcupl 1 CONM KaK CTPOUTENIBHBIE MATEPHAIIBI.

. Hcropus rurca.

J [ToBapeHHas COJIb KAK XUMUYECKOE CBIPBE.

J MHoroaukuii KapOoHaT KanbLus: B IPUPOE, B IIPOMBIIUIEHHOCTH, B OBITY.

J Peakuuu ropenust Ha MPOU3BOCTBE U B OBITY.

J BupryansHoe MoenupoBaHne XMMUUYECKUX TTPOLIECCOB.

o DNEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB.

o DIEKTPOIIN3 PACIIIABOB JICKTPOIUTOB.

o [IpakTuyeckoe NpUMEHEHUE  3NIEKTPOojM3a: paUHHUpPOBAaHUE, TIaJIbBaHOIUIACTHUKA,
raJibBaHOCTET Ul

J HcTopus noayyeHus ¥ NPOU3BOICTBA ATFOMUHHUS.

J DIEKTPOTUTHYECKOE TIOTy4YeHUE U pahUHUPOBAHIE ME/IH.

° JKuzub 1 aesrenbHOCTh 1. J[9BH.

. Ponp MeTaiuioB B HCTOPUM 4EJIOBEYECKON HMBWIM3aLUU. VIcTOpHs 0TE4eCTBEHHON 4YepHOMN

metamuryprud. CoBpeMEHHOE METaJLTypru4ecKoe IPOUu3BOCTBO.

Hcropust OTEUEeCTBEHHONW LIBETHOW METAJIypruu. Posib METaIIOB M CIUIaBOB B HAY4YHO-

TCXHHUYCCKOM IIPOIrpecce.

XHUMUH.
°
°

Koppo3ust MeTamioB 1 criocoObl 3aITUThI OT KOPPO3HH.

WNHepTHBIC MM 01aropoIHBIC Ta3kl.

Posxmaroniye coinm — rajioreHsl.

HcTopus miBeCKON CITUMYKH.

Hcropus BOSBHUKHOBEHUS U PA3BUTHS OPTaHUYECKOM XUMHUH.

Kuzub u gestenbHocTh A.M.ByTieposa.

Butanusm u ero kpax.

Posib OTE€UEeCTBEHHBIX YYEHBIX B CTAHOBJICHWHM W PA3BUTUH MHPOBOM OPraHUYECKOMN

COBpeMeHHHe MNpEACTaBJICHUA O TCOPUU XUMHUUYCCKOI'O CTPOCHU .
DKOJIOTHYECKHE aCIIEKThI MCIIOJIb30BaHUS YIJIEeBOAOPOAHOTO ChIPbA.
OKOHOMHUYECKHE AaCIEeKTHI MCKAYHAPOAHOI'O COTPYAHHUYCCTBA 110 HCIOJB30BAHUIO

YIJIEBOIOPOAHOIO CBHIPBSI.

denepanuu.

Hcropus OTKpBITHA U pa3pabOTKU ra3oBbIX U HEPTSIHBIX MecTopoxaeHuil B Poccuiickoii

XuMHS yTIEBOIOPOTHOTO CHIPhsl K MOs Oymytiast mpodeccus.

YTIeBoJ0pOHOE TOIUIMBO, €r0 BHIIBI M Ha3HAYCHHE.

CHHTETHYECKHE KaydyKH: HCTOPHSI, MHOTOOOPa3ue U MEPCIICKTHUBBI.

Pe3nHOTEeXHWYECKOE MPON3BOACTBO U €r0 POJIb B HAYUHO-TEXHUYECKOM IPOrpecce.
CBapo4YHOE MPOMU3BOJICTBO M POJIb XMMHH YTIICBOIOPOIOB B HEM.

Hedts u ee TpaHCOPTHpOBKA KaKk OCHOBAa B3aMMOBBITOJHOTO MEXIYHAPOIHOTO

COTPYJIHUYECTBA.
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XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOM AEATEJbHOCTH CTYJIEHTOB

Conep:xanue o0y4eHuUst

XapaKTepuCTHKA OCHOBHBIX BUIOB Y4eOHOIi 1eATeIbHOCTH CTYAEHTOB (Ha
YPOBHe y4eOHBIX JelicTBHIl)

Bakneinine xuMuyeckue
MHOHSITHSA

YMeHHe fAaBaTh OIpeJeNieHHe U ONepUpOBaTh CIEAYIOIUMH XUMHUYECKUMHU
MOHATUSAMH: BEILIECTBO, XUMHMYECKHH 3JIEMEHT, aTOM, MOJIEKyJla, OTHOCHTEJIbHbIC
aTOMHasi U MOJIEKYJIpHas Macchl, HOH, aJIJIOTPONHS, U30TOIBI, XUMUYECKasl CBA3b,
3NIEeKTPOOTPULIATENILHOCTh, BaJCHTHOCTb, CTENEHb OKUCIIEHHUS, MOJIb, MOJSpHAs
Macca, MOJISIPHBIH 00BEM TIa3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJSPHOTO H
HEMOJICKYJIIPHOTO ~ CTPOGHHS,  pAacTBOPHI,  O3JIEKTPOJIUT W  HEINIEKTPOJIHT,
NIEKTPOIUTHYECKAs IUCCOLMANNS, OKHCINUTEIb M BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOM 3((EKT peakiuy, CKOPOCTh XHMHYECKOHW pEeakIuy,
KaTali3, XMMHUYECKOE PaBHOBECHUE, YIIIEPOTHBIA CKeneT, (yHKIMOHAIbHAS TPYyIIa,
H30MepHsi, TOMOJIOTHS

OCHOBHBIE 3aKOHBI XUMHH

DopMyIupoBaHHE 3aKOHOB COXPAaHEHMs MAacChl BEIIECTB M IMOCTOSHCTBA COCTaBa
BEMIECTB.

VYcTaHOBKa MPUYMHHO-CIEICTBEHHON CBSI3U MEXKIY COJEPHKAHUEM ITHX 3aKOHOB U
HalMCaHueM XUMHYECKUX (OPMYJT U ypaBHEHHUH.

YcTaHOBKa  SBOJIIOIMOHHOW  CYIIHOCTH  MEHIENEeBCKOW M COBPEMEHHOM
(dhopMmyrpoBOK niepuoarueckoro 3akoHa .M. Menaeneera.

OObsicHeHne  (U3MYECKOTO CMBICIAa CHUMBOJIMKH — TEPHOJUYECKON  TaOJIHUIIBI
XuMH4eckux 31eMeHToB JI.M1.MeHneneeBa (HOMepOB AJIeMEHTa, IEPUOa, TPYIIHI) U
YCTaHOBKa INPHUYUHHO-CIEACTBEHHON CBA3M MEXIy CTPOCHHEM aroMa U
3aKOHOMEPHOCTSIMHA M3MEHEHUsI CBOICTB 3JIEMEHTOB M 00pa30BaHHBIX MU BEIIECTB
B MEpUOJAX U IPyMMax.

XapakTepHCTHKA JJIEMEHTOB MallbIX M OOJNBIIMX NEPHUOJOB IO WX IIOJIOKCHHUIO B
Ilepunoguueckoii cucreme J.J1.Menaeneena

OCHOBHEIC TCOPUU XUMHU

VYcraHOBKa 3aBUCHUMOCTHM CBOWCTB XMMHUYECKMX BEIIECTB OT CTPOCHHS aTOMOB
00pa3yIOMUX UX XUMHYCCKIX 3JICMECHTOB.

XapaKTepUCTUKA BaKHEHIIUX TUIIOB XMMHUYECKUX CBS3€H U OTHOCHUTEIBHOCTU 3TOH
THUIIOJIOTUU.

OObsicHEHHEe 3aBUCHMOCTH CBOWCTB BEIIECTB OT KX COCTaBa U CTPOCHUS
KPUCTAJIIMYECKUX PELIETOK.

DopMyIUPOBKA OCHOBHBIX MOJIOKEHUH TEOPUU JIEKTPOIUTHUECKON AUCCOLMAIUU U
XapaKTePUCTHKA B CBETE ITOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPIaHMYECKUX
COEIMHEHUI.

@OopMynUpOBKa  OCHOBHBIX  IOJIO)KEHUH  TEOPHUM  XUMHYECKOIO  CTPOCHHS
OpraHMYECKHUX COEIMHEHUN U XapaKTepUCTHKAa B CBETE 3TOW TEOPUM CBOWCTB
OCHOBHBIX KJIACCOB OPraHMYECKUX COETUHEHUI

Baxueiimue BemecTsa
U MaTepHaIbI

XapaKTepUCTHKa COCTaBa, CTPOCHUS, CBOWCTB, TIONYYCHUS © TPHUMCHCHHS
BaxxHedmmx MetawioB (IA um Il A rpynm, amroMuHUS, Kenne3a, a B €CTECTBCHHO-
HAYYHOM MPOGUIIC U HEKOTOPHIX d-3JIEMEHTOB) U MX COCTUHCHUI.

XapakTepuCTHKa COCTaBa, CTPOCHHUS, CBOWCTB, TOJYYCHUS ¥ TNPHUMEHCHHS
Baxueimux HemerawioB (VIII A, VIIA, VIA rpymm, a takxke a3ora u (ocdopa,
yriaepoja u KPeMHUs, BOJAOPO/Ia) U UX COCAMHCHHIMA.

XapakTepuCTHKa COCTaBa, CTPOCHHS, CBOWCTB, TONYYCHUS © NPUMCHCHHS
B)XHEHINIUX KJIACCOB YIJICBOJOPOIOB (AJIKAHOB, IUKIOAJIKAHOB, aJIKCHOB, AJIKHHOB,
apeHoB) W WX HauOollee 3HAYMMBIX B  HAPOJHOXO3SWCTBCHHOM  ILIAHE
MIpeICTaBUTEICH.

AHAIIOTHYHAsT XapaKTePUCTUKa BaKHEHIIMX TMPEICTABHTENCH JAPYTHX KIACCOB
OpPTraHUYECKUX COCTUHCHHUI: METAHONA W 3TAHOJA, CIOXKHBIX 3(QHPOB, KUPOB, MBI,
aIpIeTuI0B ((hOPMATBICTUIOB H AlleTANBICTHIA), KETOHOB (alleTOHAa), KapOOHOBBIX
KHUCIOT (YKCYCHOM KHCJIOTBI, U €CTECTBEHHO-HAYYHOTO MPOMUIIS NpeacTaBUTeNCH
JIPYTUX KJIaccOB KHCJIOT), MOHOCAaxapuaoB (TJIFOKO3BI), JUCaXapuaoB (caxaposbl),
MOJINCAaXapuaoB (Kpaxmajia ¥ IeJUII0JI03bl), aHWJIMHA, AMHHOKHCIIOT, OEIKOB,
HUCKYCCTBEHHBIX U CHHTETUIECKHUX

BOJIOKOH, KAy4yKOB, I1JIACTMACC

XHUMHYECKHUH SI3BIK U CHMBOJIMKA

Hcnonb3oBanne B y4eOHOM H MPOQPECCHOHAIBHON MEITeTbHOCTH XHUMHUYECKHX
TEPMHUHOB U CUMBOJIUKH.

Ha3Banue u3ydeHHBIX BEIIECTB MO TPUBHAIBHOH WIM  MEXIyHApOJHON
HOMEHKJIAType U OTPaKEHUE COCTaBa 3TUX COEAMHEHHUN C MOMOILBI0O XUMHUYECKHX
dopmyi.

OTpakeHue XUMUYECKUX MTPOLIECCOB C MOMOIIBI0 YPABHEHUN XUMHUYECKUX peaKLun
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XUMHUYECKHE PEaKINH

OObsICHEHHE CYIIHOCTH XHUMHYECKHX TIporeccoB. Kiaccupukanus XUMHIECKUX
peakiuii Mo pa3iMYHBIM MpPU3HAKAM: YUCIY M COCTaBYy IPOIYKTOB W PECarcHTOB,
TerioBoMy 3¢ QeKTy, amnpaBieHUI0, (a3e, HAIWYHIO KaTaIM3aTopa, M3MEHCHHIO
CTENCHEH OKHCIIEHHS dJIEMEHTOB, 00pa3yIOIINX BEIIECTBA.

YcTaHOBKa MPU3HAKOB OOMIET0 W PA3IUYHOTO B THUIOJOTHH PEAKIMH  JUIs
HEOPraHUYECKOH U OPraHNYECKON XUMUHU.

Knaccudunukamuss BemecTB M MPOLECCOB € TOYKH 3PEHUS  OKUCIICHHUS-
BocctaHoBneHus. CocTaBieHHE ypaBHEHHMH peakiuid C TOMOINBI METoJa
3JIeKTpOHHOTO OanaHca.

OObsiCHEHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW pEakuud W  IOJOXKEHHS
XMMHUYECKOT0 PABHOBECHSI OT Pa3IM4HbIX (haKTOPOB

XUMUYECKUH 3KCTIEpU-
MEHT

BphInosHeHHe XUMHYECKOTO IKCIIEPUMEHTa B TIOJIHOM COOTBETCTBHHU C TpPaBHIAMHU
0€30MIacHOCTH.
Habnronenue, Gukcaiys 1 OMMCaHKUE PE3yJIbTATOB MPOBEICHHOTO IKCIICPUMEHTA

Xumuueckas napopma-
TSI

[IpoBeneHne  caMOCTOSITENBHOIO  HOMCKA ~ XMMHYECKOH  MHGOpPMAalUU  C
UCIIONIb30BAaHMEM  Pa3JIMYHBIX ~ HMCTOYHUKOB  (HAYYHO-TIOMYJIAPHBIX — W3IaHUM,
KOMITBIOTEPHBIX 0a3 JJaHHBIX, pecypcoB MIHTepHeTa).

Hcnonp3oBaHre KOMIBIOTEPHBIX TEXHOJIOTHH st 00paboTKM M Iepenadu
XMMHUUECKOI nH(pOpMalny U ee NpeCTaBIeHNs B pa3IuiHbIX hopmax

PacueTsl Mo XUMHUYECKUM
(dbopMynaM U ypaBHECHHUSIM

YcTaHOBKA 3aBUCHMOCTH MEXKIY KadeCTBCHHOW U KOJUYCCTBCHHOW CTOPOHAMHU
XUMHUYCCKUX OOBEKTOB U MPOIIECCOB.
PeureHne pacyeTHbIX 3a/1a4 10 XUMUYECKHM (OPMYJIaM M ypaBHEHHUSIM

[podmsHOE U TpOhecCHOHATBEHO
3HAYMMOE
coziepKaHue

OOBbsiCHEHHE XMMHWYECKHX SIBJICHHH, MPOMCXOMANIMX B TPHUPOIE, OBITY W Ha
MIPOU3BOJICTBE.

OrmpeienieHne BO3MOYKHOCTEHN TIPOTEKAHUS XUMHYECKUX TIPEBPAIICHHUM B PA3INYHBIX
YCIIOBHSAX.

CobmroieH e TIPaBIIT HKOJIOTHYECKH TPAMOTHOTO TTOBEICHHS B OKPYKAIOIIIEi cpene.
OmeHKa BIMAHHMA XMMHUYECKOTO 3arpsi3HEHHS OKPYKAIOMIEH Cpeibl Ha OpraHu3M
YCJIOBCKA U APYTUC KUBBIC OPTraHU3MBI.

CoOmrofieHue mpaBWJI 0OE30MAaCHOTO OOpalieHHs C TOPIOYUMH U TOKCHYHBIMH
BEII[ECTBAMH, JTA0OPATOPHBIM 0OOPYIOBAHUEM.

IToaroToBKa pacTBOPOB 3aIaHHOM KOHIIEHTPAIMU B OBITY M Ha IPOU3BOJICTBE.
Kputnyeckast omeHKa TOCTOBEPHOCTH XUMHUYECKOW HH(DOPMAIINH, OCTYAOIICH 13
Pa3HBIX HCTOYHHKOB
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YUYEBHO-METOJANYECKOE U MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHUE
MMPOTI'PAMMBI YYEFHOM JUCIHUATIIAHBI B/1.06 XUMU A

OcBoenne mnporpammbl ydeOHOU nuctumummabl OY .09 Xwumwus npenmonaraer Hajaudue B
npodeccuoHanbHOM 00pa30BaTEeNbHON OpraHU3aliy, peaau3ylolleld 00pa30BaTeIbHYI0 MPOrpaMMy
cpenHero obmiero oOpazoBanus B mpexaenax ocBoenus OITOIT CIIO ma 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus, yueOHOro kabuHeTa, B KOTOPOM MMEETCSI BO3MOXKHOCTh 00ECIIeUnTh CBOOOIHBIN TOCTYII
B MlHTEpHET BO BpeMs yueOHOTO 3aHITHS U B TIEPHOJ BHEYUCOHOU IEATEITBHOCTH 00yJarOIIIXCSI.

[Tomemnienne kabuHeTa AOHKHO YAOBJIETBOPATH TpeOoBaHUSM CaHUTAPHO-3IUAEMHUOIOTHUYECKUX
npaBua 1 HopMmaTuBoB (CanlluH 2.4.2 Ne 178-02) m ObITb OCHAIIICHO THIIOBBIM OOOpPYIOBAHHEM,
yKa3aHHBIM B HACTOSIIUX TPEeOOBAaHUSAX, B TOM YHCIE CIIEHUAIM3HPOBAHHOW y4deOHOW MeOenbio u
CpeacTBaMU OOYy4YeHHSs, JOCTATOYHBIMHM Ui BBINOJIHEHHUS TpPeOOBaHHM K YpPOBHIO MOJArOTOBKHU
o0yJarouuxcs.

B kaOunere MOMKHO OBITH MYJIBTUMEAMIHOE 000PYI0OBAaHUE, TOCPEICTBOM KOTOPOrO YYAaCTHUKHU
00pa30BaTeNLHOTO MpoIlecca MOTYT IPOCMATPHBATh BHU3YAIbHYIO WH(GOPMAIIMIO TIO JIUTEPATYypeE,
CO3/1aBaTh MPE3EHTAIMH, BUJIEOMATEPHAIIbI, HHbIE TOKYMEHTHI.

B coctaB y4eOHO-METOOMYECKOTO W MaTepUaIbHO-TEXHHYECKOTO OOECIEUCHHUs MPOrpaMMbl
yuebHoii quctumiuael bJ1.06 Xumus BXoasT:

® MHOTO()YHKIIMOHAJIbHBIM KOMITJIEKC MPero1aBaTess;

eHaTypaJbHbIC OOBEKTHI, MOJEIIN, TPHOOPHI M HAOOPHI /Il MMOCTAHOBKH JIEMOHCTPAIMOHHOTO U

YUEHUYECKOTO SKCIIEPUMEHTA;

eieyaTHBIC M SKPAHHO-3BYKOBBIE CPEIICTBA OOyUCHUS;

eCpe/ICTBAa HOBBIX MH(GOPMAITMOHHBIX TEXHOIOTHIA;

®PCAKTHUBBI;

eIepEYHU OCHOBHOM U JTOTIOJTHUTEIHHON yueOHOU JTUTEpaTyphl;

®BCIIOMOTaTeIbHOE 000PYI0BaHUE U MHCTPYKIINH;

¢ OMOIIMOTCUHBIH (HOH/I.

B Oubnuoteunsiii QoHA BXOAST y4eOHUKM U ydeOHO-MeTonuyeckue KoMIuiekTol (YMK),
PEKOMEH/IOBaHHBIC WJIU JOIMYIIEHHBIC ISl MCIOIh30BaHUS B MPO(ecCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3aIMsaX, PeaTu3yIoIX o00pa3oBaTeNbHYI0 MPOrpaMMy CpeaHero oobmero oOpa3oBaHUS B
npenenax ocsoeHust OITOIT CIIO na 6a3e ocHOBHOIO 001IEr0 00pa3oBaHMUsL.

bubnuoreunsiit GoHa MokeT OBITH JOMOJHEH XWMHUYECKOW JHIMKIONEAUel, CIpaBOYHHKAMH,
KHHUTAMHU JIJIS1 YTCHUS TI0 XUMHUH.

B npouiecce ocBoeHus nporpaMmbl yueOoHol auctumiuHbl bJ1.06 XuMus cTyIeHThI TOJKHBI UMETh
BO3MOXKHOCTbH JIOCTYIIA K JJIGKTPOHHBIM Y4eOHBIM MaTepHaliaM Mo XUMHU, HMEIOIIUMCS B CBOOOTHOM
noctyrne B ceTu IHTepHeT (97eKTpOHHBIM KHUTaM, MPaKTUKyMaM, TectaM, marepuanam EI'D u np.).
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PEKOMEHIAYEMAS JIMTEPATYPA

151 cTy1eHToB

1. Ta6puensa O.C., OctpoymoB WN.I'. Xumus: y4yeOHUK IS CTYACHTOB MpodhecCHOHATbHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBanBarImuX npodeccun u crenuansHocta CI10. — M., 2018

2. T'abpuensa O.C., OctpoymoB U.I'. Xumus nns npodeccuii U CieUaIbHOCTEH €CTECTBEHHO-
HAy4yHOrO MpoduiIss: y4eOHHWK s CTYIACHTOB MPO(ECCHOHANBHBIX O00pa30BATEIbHBIX OPTaHU3AINMN,
ocBauBawIuX npodeccuu u cneruanbHoctu CI10. — M., 2018

3. l'abpuensu O.C. u ap. Xumus. [Ipaktukym: yded. mocodue st CTyJIEHTOB PO ECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alnii, ocBanBamuX npodeccuu u cnenuansHoctu CI10. —M., 2018

4.T'abpuensa O.C.u ap. Xumusi: mocodue s moarotoBku k EI'D: yued. mocobue 11 CTyACHTOB
po(heCcCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3alui, OCBAMBAIOIIMX NPO(ECCUU U CHEIHATBLHOCTU
CIIO. -M., 2018

S5.I'abpuensu O.C., JlpicoBa I'.I'. Xumusa. Tectbl, 3aa4n ¥ ynpakHeHHS: y4yeO. mocoOue s
CTYIEHTOB Npo¢eCCHOHATBHBIX 00pa30BaTE/IbHBIX OpraHM3alMii, OCBauBaloIUX mpodeccuu u
crenmansaoctu CITO. — M., 2018

6.Epoxun FO.M., KoBanea N.b. Xumus ans npodeccuii ¥ crienMaabHOCTEH TEXHHUUYECKOTO U
€CTECTBCHHO-HAYIHOTO TpOoduiIei: y4eOHUK I CTYIEHTOB NPO(ECCHOHAIBHBIX 00pa30BaTEIIbHBIX
opranusaiuii, ocsauBarouux npodeccuu u cneuunaibHoctu CI1O.— M., 2018

s npenogaBareJiei

1.06 o6pazoBanuu B Poccuiickoit @enepanuu: geaep. 3akod ot 29.12. 2012 Ne 273-D3 (B pen.
®enepanbhbix 3aKk0HOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-@3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECCHHBIMU
®epnepanbabiM 3ak0HOM OT 04.06.2014 No 145-03, B pea. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

2.Ilpuka3 MunoOpuayku Poccun ot 17.05.2012 Ne 413 «OO6 ytBepxaeHuu (eneparibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENHLHOTO CTaHAAPTa CPEAHETO (TI0JIHOTO) O0IIEro 00pa3oBaHUs».

3.06 obpaszoBanuu B Poccuiickoit denepaunu: denep. 3ak0H OT

29.12. 2012 Ne 273-@3 (B pen. @enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-D3, ot 03.02.2014
Ne 11-®3, o1 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne
148-@3, ¢ usm., BHecenHbIMU DenepanbHbiM 3aKk0HOM OT 04.06.2014 Ne 145-D3, B pex. ot 03.07.2016, ¢
u3M. ot 19.12.2016.)

4. Iucemo JlemapTamMeHTa TOCyIapCTBEHHON MOMUTUKU B chepe MOArOTOBKH pabouuX KaJpoB H
JAIIO Muno6puayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHnanuu 1o OpraHu3alyy MOTYYEHUs
cpeaHero ooOmero oOpa3oBaHUS B Ipefenax OCBOEHHs OOpa30BaTEeNIbHBIX MPOrpaMM CPEIHEro
npodeccuoHanbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOHIEro oOpa3oBaHMS C Y4E€TOM TpeOOBaHUU
denepanbHBIX TOCYAAPCTBEHHBIX O0pa30BaTENbHBIX CTAHJAPTOB W TMONydyaeMoll mpodeccuu HIn
CIENUATLHOCTH CpeTHEro MPodheCcCHOHATBFHOTO 00pa30BaHUSI.

5.I'abpuensn O.C., JIvicoa I'.I". Xumusi: kHura 1js npenojasarens: y4e0.-MeTol. mocodue. —
M., 2018

6.I'abpuensan O.C. u ap. Xumus ans npodeccuid M CHeluantbHOCTeH TEXHUYECKOro MpoQuis
(9TIEKTPOHHOE MPUIIOKEHHE).

HNHuTepHeT-pecypcsl
www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI ropsl»).
www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT IS IIKOJIBHUKOB «XHMHS»).
www.alhimikov.net (O6pa3oBarenbHBIN CANT IS ITKOJIHHUKOB).
www.chem.msu.su (DnekTpoHHas OMOIMOTEeKa 0 XUMUH ).
www.enauki.ru (MHTepHeT-U31aHue Uil yuuteneil «kEcTecTBeHHbIE HAYKU»).
www. Iseptember.ru (MmeToauueckast razera «llepBoe ceHTAOPA»).
www.hvsh.ru (xypHan «XuMust B IKOJIE»).

NookrwbdPE
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