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PABOYASI TIPOI'PAMMA YYEBHOM JTUCIUILINHBI
OV .09 XUMMUS

o cnenuanbHocTH 09.02.07 UHdopMalioHHbIe CUCTEMBI U IPOTPaMMUpPOBaHUE

Via-2022



PaGouass mporpamma y4yeOHOW AMCHMUIUIUHBI «XHMHA» JUIA CHELHAIBHOCTH CPEIHETO
npodeccuoHanbHOro obpazoBanusd Texuuuyeckoro npoduwis: 09.02.07 MudpopmaloHHbEIE CHCTEMEI
U IporpaMMHUpoBaHue — 0a3oBas MOATOTOBKA.

Opranusanus-paspadorank: AHIIOO «Ypanbckuitii MOJTHTEXHUYSCKHH KOILIEK

Copnepikanue pabodeil MPOrpaMMbl pealin3yeTcs B IIPOLECCE OCBOCHHS o0y4aromuMHC
o6meo6pazosarensHoro mukia [IICC3 CIIO ¢ noryyenneM CpeaHero obmero oOpa3oBaHus,
pa3paGoTaHHOI B COOTBETCTBUM C TPEOOBAHUAMU ®I'OC cpennero obuero obpazosanus, PI'OC
cpeziHero mpodeccHoHaTbHOro 00pa3oBaHus ClIeHHaIbHOCTH 09.02.07 UadopmaLOHHEIE
CHCTEMSI H IPOrpaMMHUPOBAHHE Ha OCHOBE IPUMEPHOH IIPOrpaMMbI 0611e00pazoBaTeIbHOM
y4eOHOM TUCIMIIAHBI «XUMHSD), pexomenmyemoit ®I'AY «OUPO» (IpoTOKOI OT 28 urons 2016r.

No 2/16-3.).



IHOSICHUTEJIbBHAS 3AITUCKA

IIporpamma ob6meoGpa3oBatenbroil yuebno# mucuuminsel OY /(.09 Xumus npennasHadeHa
JUIS H3yYeHHsS XUMHH B IPO()eCCHOHANBHBIX 00pasoBaTe/bHbIX opraAusamuax CI10, peanusyrommx
06pa3oBaTeNpHyIO IPOrpamMMy cpefHero obuiero o6pa3oBaHHs B IIpejiesiaX OCBOCHHS OCHOBHOH
npodeccuonanbHoii o6pazosatenbroit mporpammel CIIO (OITOIT CIIO) Ha Gase OCHOBHOTO
o61ero 06pa3oBaHKs MpH MOArOTOBKE KBATH(UIHPOBAHHEIX pabouMX, CIyKalHX, CIEIHATHCTOB
CpeziHero 3BeHa.

IIporpamma paspabGorana Ha ocHose TpeGosanuit ®I'OC cpexnero obuiero oOpazoBaHus,
NPEeNbABISEMBIX K CTPYKTYpE, COIEP)KAaHHWIO M PE3yibTaTaM OCBOCHHs y4eOHOH JUCIUIUIAHBI
OVJ.10 XuMHs, B COOTBETCTBHM ¢ PexkoMEeHJAlMsAMH [0 OpraHM3aldH IOXYy4YEHHSA CPEIHEro
obmero obpazoBaHus B IpejenaX OCBOeHHs 00pa3oBaTeNbHBIX IPOrpaMM  CPEJHETO
npodeccHoHaTbHOrO 00pa3oBaHus Ha 6a3e OCHOBHOrO 00IIero 06pa3oBaHus C y4eTOM TpeOoBaHHUIA
(beslepanBHBIX TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHNAPTOB M IONy4aeMOH npodeccuu HIH
CIENUATBHOCTH  cpemHero  mpodeccuoHansHoro  obpasoBanus  (mucsMmo  JlemapTameHTa
rOCYZapCTBEHHOM TIOMUTHKHA B cepe MOAroTOBKH pabounx kaapos u [0 Muno6paayku Poccun
ot 17.03.2015 Ne 06-259).

Conepxanne nporpammbl OV J1.09 XuMus HanmpaBiIeHO Ha JOCTHKEHHE CIICAYIOIIHX Lenei:

o (GopMHpOBaHHE y OOYYArOIIMXCS YMEHHS OLEHHBATh 3HAYHMOCTH XHMHYECKOTO
3HAHUS JUIS KayKJI0TO YellOBEKa;
° dopMupoBaHKe y 00y4aIOMHXCS IETOCTHOTO NPEICTABICHUSA 0 MHPE U POJIH XHMHUH

B CO3/IaHAH COBPEMEHHO €CTECTBEHHO-HAYYHOH KapTHHBI MHPa; yMEHHs OOBACHATH 00BEKTH U
TPOIIECCHhl OKPYKAIOLICH NeiiCTBUTENBPHOCTH: IIPUPOIHOI, COLIMATBHOMN, KYJIBTYPHOH, TEXHUYECKON
CpeJibl, HCIIONB3Ysl IS TOT0 XMMHAYECKHE 3HaHHS,

» pasBuTHE y OOYydYaloIMXCs yMeHuil pasnuyath (DakThl M OLEHKH, CPaBHUBATH
OIIEHOYHBIE BBIBO/IBI, BUJIETh MX CBS3b C KPUTEPHAMH OLICHOK U CBA3L KPHTCPHEB C

OlIpe/IeNIeHHOM CHCTeMOll LEeHHOCTel, (OpMyTHpPOBATE H 0DOCHOBHIBATD cOOCTBEHHYIO
MIO3HUIIHIO;

o npHoGpeTeHne 00YHAIOIIMMHCS ONBITa Pa3sHOOOPasHOH AEATENBHOCTH, MO3HAHUA H
CAMOMO3HAHMS, KITFOYEBBIX HABHIKOB, HMEIONIMX YHUBEPCAIBHOE 3HAYCHHME MUl PasHIHbIX BH/AOB
JeATeBHOCTY (HABBIKOB PElICHHs poOJIeM, MPUHATHS PElICHHH, TOUCKa, aHau3a 1 0OpaboTkH
uH(pOPMAIUH, KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB M3MepeHHil, COTpyAHHYECTBA, 6€30MacHoro
oGpallieH s C BEIECTBAMH B TIOBCEHEBHOM JKH3HH).

B mporpamMmy BKIIOYEHO COJIEp)KaHHe, HAlNpaBieHHOES Ha dbopMHpOBaHHE Yy CTYICHTOB
KOMIIETEHIIMH, HEOOXOAUMBIX [UIA KadeCTBEHHOIO OCBOCHHA OIIOIT CIIO ua ©a3e OCHOBHOTO
o6mero o6pa3oBaHHs ¢ IOJIYYEHHEM CPEJHEro OOMIEero o6pa3oBaHus; NPOrpaMMBbl MOATOTOBKH
KBATA(UIMPOBAHHEIX PabodmX, CIyXallMX, MPOrpaMMEl MOArOTOBKH CIELHATHCTOB CPEIHEro
3gena (ITIIKPC, IIIICC3).

[Tporpamma y4eOHOM AUCIMILTMHBL OVYJ1.09 Xumusi sABIsETCS OCHOBOM Ui paspaboTKu
paGoumx TmporpamMm, B  KOTOPBIX npodeccuoHanbHble  00pa3oBaTelbHbIC  OpPraHu3aLL,
peanuzyiole 00pa3oBaTENBHYIO TPOrpaMMy  CPEIHEro obmero oOpa3opaHHs B Ipeaenax
oceoenuss OITOIT CIIO Ha Oa3ze OCHOBHOIO obmero o0pa3oBaHUA, YTOYHSIOT COACPKaHHC
y4eGHOTO MaTepHana, TMOCIeNOoBaTeIbHOCTh Cro H3Y4CHHA, pacnpejeneHHe Y4eOHBIX 4acos,
TeMaTHKy pedeparoB, BHIBI CaMOCTOATENBHBIX paGotr, yuuThIBas  CrHeLUM(HKY NpOrpamM
OATOTOBKA KBATMMUIMPOBAHHBIX pabouMX, CIYXKAalMX H CTCHHATHCTOR cpemiero 3BeHa,
ocBamBaeMoii podeccuy WK CrelHalbHOCTH.

TIporpaMma MOXET HCIIOJIB30BATECS JPYrAMHU npodecCUOHATPHBIME 00pa3s0BaTe/IbHBIMH
OpraHM3alKsIMH, PEATH3YIOIUMH 00pa30BaTe/IbHYIO MPOrpaMMy cpenuero oburero odpasoBaHus B
npenenax ocsoenns OTIOIT CI1O Ha Gase OCHOBHOTO o6mero obpaszosanus ([IITKPC, ITTICC3).






OBLIAS XAPAKTEPUCTHKA YYEBHON AU CIIATLINHBI OV .09 XUMMUsI

XHUMHST — 3TO HayKa O BelIecTBaxX, UX COCTaBE H CTPOCHHH, CBOMCTBAX W IIpEeBpaIllCHHAX,
3HAYCHUH XMMHYECKHX BEIIECTB, MATCPHAIOB U IPONECCOB B MPAKTHYECKON MIESTENBHOCTH
4e/I0BEKa.

Coneprxanue obmeobpasoBarensHoil yueGHOM mucnummuasr OV (.09 Xumus HAMpaBIeHO
Ha ycBoeHHe OO0y4YalolMMHCA OCHOBHBIX [OHSTHH, 3aKOHOB M TEOPHH XHMHH; OBJIAICHHE
YMEHHAMH HaOOAaTh XHMHYECKHE SBJICHHS, IPOBOJUTD XUMHYECKHI SKCTIEPUMEHT, NPOH3BOIHTh
pacyeThl HA OCHOBE XUMHUYECKHX (OPMYJI BEIIECTB M YPABHEHHH XUMHYECKHUX PEaKLHil.

B npouecce usydenus XUMHH y 00y4arolUXCsl Pa3BHBAIOTCA TIO3HABATENbHEIE HHTEPECH U
HHTEJUIEKTyallbHbIE CIOCOOHOCTH, MOTPeOHOCTH B CAMOCTOATENILHOM NPUOOpETEeHHs 3HAHHH IO
XHMHH B COOTBETCTBHH C BO3HMKAIONIMMM JKH3HEHHBIMHU NpPOOIeMaM#, BOCIHTHIBAETCS GEpeixHOE
OTHOLICHHS K MPHPOJIE, IOHUMAHKE 37I0POBOro o0pasa XH3HH, HEOOXOAMMOCTH TpeyIpPesKICHUS
SIBJIEHHH, HAHOCSIIMX BPeJl 3/I0POBBIO U OKpYXKAIOLIei cpee.

OHH OCBaMBaIOT MPUEMBI IPAMOTHOTO, G€30MaCHOr0 MCIOIB30BAHHs XUMHYECKHX BEIECTB
U MaTEpHAJIOB, IIPUMEHAEMBIX B OBITY, CEJIbCKOM X03SiCTBE M Ha IPOM3BO/ICTBE.

IIpu cTpyKTypHpOBaHHH cofepiKaHHS 00LIe00pasoBaTeNbHON YU4eOHOM NUCLMIUIMHEL JUIs
npoQecCHOHANBHBIX ~ 0Opa3oBaTeNBHBIX — OPraHW3alUi, pearM3ylOmEX  06pa30BaTeIbHYIO
nporpamMmy cpeasero obmero odpasopanus B npezenax oceoenus OITOIT CITO Ha 6a3e ocHOBHOrO
obmero oOpa30BaHMs, YYUTHIBATACh OOBLEKTHBHAS PEalbHOCTh — HEOONBIION O6BLeM Yacos,
OTHYIIEHHBIX Ha M3y4eHHWE XUMHH M CTPEMJICHHE MAaKCHMAaIBHO COOTBETCTBOBATh HIEAM
passuBaromero obyudenus. IloaroMy TeoperHyeckre BOMPOCH MaKCHMAJIBHO CMENICHBI K Hadaly
U3y4eHHs JTUCLHUIUIMHEL, ¢ TeM, YTOOBI MOCIeAYIOMUil (hakTHIECKUi MaTeprAall pacCMaTPHBAJICS Ha
OCHOBE H3Y4YE€HHBIX TEOPHI.

Peanusanus neyKTHBHOIO NOAXOAa K M3YYCHHIO XHMHH CIIOCOOCTBYET Pa3sBHTHIO TaKHX
JIOTHYECKHMX OIepaluil MBIIUIEHUs,, KaK aHald3 M CHHTe3, 00O0OIeHMe W KOHKpeTH3allus,
CpaBHEHME U aHAJIOTHUs, CHCTeMaTH3alus U Kiaccu(pUKamus 1 Ip.

N3yyenne XuMHUH B NPOPECCHOHATIBHEIX 00paz0oBaTeIBHEIX OPraHM3alUsAX, PEeaTH3yIOIMUX
o0pa3oBarelibHYIO porpaMMy cpeanero obmrero oopazosanus B npeaenax ocoenus OITOIT CIIO
Ha 6ase OCHOBHOrO 00IIero oOpa3oBaHHsI, HMEET CBOM O0COOEHHOCTH B 3aBUCHMOCTH OT Npoduis
npodeccuoHanbHoro o6pazoBaHus. ITO BEIpaXKaeTcs B COJEPKAHUU 00y4YeHHs, KOJIMYECTBE YacoB,
BBIJIE/IIEMBIX HAa M3y4YeHHE OTIENbHBIX T€M MPOrpamMMbl, I1yOHHE HX OCBOCHHsA O00y4arolIMMHCH,
o0BbeMe M XapaKTepe NpPaKTHYECKHX 3aHATHI, BHAaX BHEAyIUTOPHON CaMOCTOSTENBHOH paboTHI
CTYJICHTOB.

IIpu ocBoennu npodeccuit CIIO u cneunansuocteii CITO ecTecTBeHHO-HAY4HOTO MPOGHIIA
npodeccuoHansHOro 00pa3oBanus XuMus u3ydaercs Ha 6azoBoM ypoBHe PI'OC cpennero obmero
o6pasoBanus, npu ocsoenun npodeccuit CIIO u cnermaneHocTel CIIO TexHHUecKoro mpoduis
npodeccuoHaNbHOro 00pa3oBaHus XUMHUS H3ydaeTcs Goiee yriayOneHHO Kak npoduibHas yuyeOHas
JUCLHMIIAHA.

IIpu ocBoenuu mpodeccuii CIIO u crnenmansrocteit CIIO coumanbHO-dKOHOMHYECKOTO
npoduns, cnemuanbHocteir CIIO rymanuTapHOro mpodHISs pacCMaTpUBAETCH XHMHYECKUH
KOMIIOHEHT €CTeCTBEHHO-HAay4yHOro 00pa3oBaHHsA B Npeienax H3ydeHHs yueOHOH IUCIMIIINHEL
«EcrecTBO3Hanue» npeaMeTHoii obnactu «EctectBennsie Haykm» PI'OC cpemmero obmero
obpazoBaHus.

Crnelmduka H3ydeHMS XUMHUH IIpH OBJAJEHHH mNpodeccHsMH H CHeNHATbHOCTIMH
TEeXHHYECKOTO NpoduiIs oTpaxkeHa B Kaxaoi Teme pasaena «Conepxkanne y4eOHOH AHCLHIIIHHED)
B pyOpuke «I[IpoduiaeHele 1 NpodECCHOHAIBHO 3HAYMMBIC 3JIEMEHTHI COJIEPKAHUS ).

DTOT KOMIIOHEHT pealtusyeTcs T[pH HHIHBHAYalbHOH CaMOCTOATENbHOH pabore
oby4aromuxcs (Hanucanuu pedyeparoB, MOATOTOBKE COOOINCHHH, 3allTe IPOEKTOB), B Tpolecce
yueGHOM /eATeNbHOCTH I0J PYKOBOJACTBOM IpenojaBareNs (BBIIOJHEHHH XHMHYECKOTO
SKCTepUMEeHTa —  J1a00paTopHBIX  ONBITOB M INIPAKTHYECKMX  paboT,  pelICHHH
PaKTHKOOPHEHTHPOBAHHBIX PaCYETHBIX 337124 U T.JL.).



B conepxanum  yueGHOM  AMCHMIUMHBI IS €CTEeCTBEHHO-HAYYHOro  mpoduis
NPO(ECCHOHATEHO 3HAYMMBIH KOMIIOHEHT He BBUIENEH, TAK KAk BCE ero coZiep>KaHHE SBIISETCA
NPOQHUIEHO OPHEHTHPOBAHHBIM H HOCHT NPO(heCCHOHATBHO 3HAYNMBIH XapakTep.

B npouecce u3yuenus XMMHH TEOPETHYECKHE CBENEHHS JOTOJHSAIOTCS AEMOHCTpPAIMSIMH,
MabOpaTOPHBIMU  ONBITAMH M IPAaKTHYECKUMH 3aHATHSAMH. 3HAYHUTEILHOE MECTO OTBOJUTCS
XHMHYECKOMY OSKCIEepUMEHTYy. OH OTKpBIBa€T BO3MOXKHOCTHE (OPMHpOBaTh y OOYYAIOIHXCS
CHeIUaNbHBIe MpeMETHRIE YMEHHs: paboTaTh C BeIECTBAMH, BBIIOJHATH NMPOCTHIE XHMHYECKHE
ONBITEL, Yy4UTh O€30MacHOMYy M 3KOJOTHYECKH TIPaMOTHOMY OOpalleHMI0 C BEIECTBAMH,
MaTepHalaMH | IMPOIECCaMH B OBITY M Ha POHU3BOJICTBE.

Jis opraHusanuy BHeayJIMTOPHOH CaMOCTOSTENbHON paboTHl CTYISHTOB, OBJIANEBAIOLIAX
npodeccusamu CIIO u cnenmanerocTsame CIIO TeXHHYECKOrO W €CTECTBEHHO-HAYYHOTO TPodIeii
podecCHOHATBHOI0 00pa30BaHKs, MPEICTABIEH NPHMEpPHBI nepedeHs pedepaToB (IOKIAIOB),
UH/IMBUIyaTbHBIX IPOEKTOB.

B mponecce u3ydeHns XMMHH BaxHO (HOPMHPOBATH MH(DOPMAIMOHHYIO KOMIIETEHTHOCTb
obysaromuxcs. [losToMy mnpum  opraHmsamMM  caMOCTOATENBHOM  pabOTBI  HEOGXOMUMO
aKIEHTHPOBATh BHUMaHHE OOYYalOIMXCA Ha IOMCKe HHPOpPMANMHM B CpPEICTBAX MAaccMeaua,
Wurepuere, y4eGHOM M CHeNMaNbHON JIMTEpATYype C COOTBETCTBYIOIIMM OGMOPMICHHEM |
[IpeJCTaBJICHHEM PE3YJIbTATOB.

N3yyenne obmeobpaszoBarensHol yueGHoi OV]I.09 Xumus 3aBepmiaeTcsi MojBeIeHHEM
uToroB B (opme mupdepeHIHPOBAHHOTO 3a4eTa WM 3K3aMeHa B paMKaX IPOMEXYTOYHOM
arTecTalui CTyAeHTOB B mpouecce ocBoeHus OIIOII CIIO ¢ momyueHweMm cpepsero o6Imero
obpaszosanus (ITITKPC, IIIICC3.).

MECTO YYEBHOM JUCIHUIIJIMHBI B YYEBHOM ILJIAHE

Yuebnas mucummmmaa OV].09 Xumus siBusercs y4eOHBIM NIpeJMETOM II0 BHIOOPY H3
obs3arenbHOM npeameTHOH obmactm  «EctectBennble Hayku» ®OI'OC  cpemsero o6miero
obpa3oBaHus.

B npodeccrnonansHex 06pasoBaTeNbHBIX OPraHH3ALMAX, PEATH3YIOMHX 00pa3oBaTeNbHYIO
nporpamMmy cpeaHero obiero obpasoBanus B npeaenax ocsoenuss OITOIT CITO Ha 6a3e 0CHOBHOTO
obwero o6pazosanus, yueOHas aucuummna OV J1.09 Xumus usyuaercs B 06meo6pa3oBaTebHOM
nukie ydebHoro OINIOII CITO ma Gase ocHOBHOrO obmiero o6pa3oBaHus C IMOTy4EeHHEM CPEIHEro
obmero obpazosanu (TIIIKPC, ITIICC3).

B yuebnbrx muanax ITTIKPC, ITICC3 mecto y4yeGHoi mucuummuas OV .09 Xumus — B
cocraBe 00Ime0Opa3oBaTeNbHBIX YYeOHBIX MHCUMIUIMH 1O BBIOOPY, (OPMHPYEMBIX W3
obs3arenbHbIX npeaMeTHBIX obmacteit ®I'OC cpegnero obmero obpasoBanus, IS mpodeccHit
CIIO uwmi cnenmansrocTeit CITO coOTBETCTBYIOIIEro IPOQHIIL MPOodhecCHOHATEHOT0 06pa30BaHHS.

PE3YJIbTATHI OCBOEHUS YYEBHOM JUCIAILIAHbI

Ocpoenune conepxanus yue6Hoit gucuurmuiuasl OVJ1.09 Xumus, obecriequBaeT JOCTHKEHHE
CTYICHTaMH CJIEAYIOIIHX Pe3yIbTaTOB:

JIMYHOCTHBIX

. YyBCTBO TIOpPAOCTH M YBAXEHHS K HMCTOPUH H JOCTHXKEHUSM OTEYeCTBEHHOM
XHMHYECKOM HAayKH; XMMHYECKH I'PaMOTHOE IIOBEJeHHE B IPO(ECCHOHAIBHON JEATeILHOCTH U B
OBITY IIpH 0OpAICHUH ¢ XUMHYCCKHMH BEIIECTBAMH, MaTepHAIaMH M ITPOIIECCAMM;

. FOTOBHOCTH K IIPOAO/DKEHHIO 00pa3oBaHUs W IOBBINEHUS KBATMPHUKAIUM B
u3bpanHOll npodeccHoHaNBPHONH NEATENPHOCTH H OOBEKTHBHOE OCO3HAHHE POJH XHMHYECKHX
KOMIIETEHIIHI B 3TOM;

. YMEHHE HCIOJb30BaTh JOCTHJKEHHHA COBPEMEHHOM XMMHYeCKOH Haykd U
XMMHYECKHX TEXHOJIOTHH I TOBBIIEHHS COOCTBEHHOTO MHTEIUIEKTYaJbHOTO pPAa3BHTHA B
BEIOpaHHOH MPO(eCCHOHANBHOI NEeATETBHOCTH;

MeTanpeIMeTHbIX



b HCIIOJIb30BAHHE PA3JIMYHBIX BHIOB [I03HABATEJIBHOM JNEATE/IBHOCTH M OCHOBHBIX

MHTC/UICKTYalbHBIX ON€panui (IOCTaHOBKH 3a4add, (OPMYJIHPOBAHHS TWIIOTE3, AHATH3A M
CHHTE3a, CpaBHEHUsl, 0600ILEeHNUs, CHCTEMAaTH3AIUH, BhISBICHHUS NPHYHHHO-CJIE/ICTBEHHEBIX CBI3€i,
TIOMCKa aHAJIOroB, (JOPMyIHPOBAHKS BBIBOJIOB) IS PeIIeHUs OCTaBIEHHONH 3anayu, IpHMEHEHHE
OCHOBHBIX MCTO/IOB NO3HAHMS (HAOMIOJIEHHUS, HAYYHOTO SKCIIEPUMEHTA) I H3YUeHHS Pas3IMYHBIX
CTOPOH XHMHYECKHX OOBEKTOB M IIPOLECCOB, C KOTOPHIMH BO3HHKAEeT HEOOGXOIUMOCTB
CTaIKUBaThCA B podeccuoHanbHoil cdepe;

« MCIIOJIb30BAHHE PA3JIMYHBIX HCTOYHHUKOB VIS MOMYYEeHHS XMMHYECKOH HH(pOpMaIIHH,
YMEHHE OLCHATE €€ NOCTOBEPHOCTD JUIS IOCTHXKEHHS XOPOILIMX PE3yIbTaTOB B MPO(PECCHOHATBHON
cepe;

npeAMeTHBIX

# COPMHPOBAHHOCTE MPEICTABICHANR O MeCTe XHMHH B COBpEMEHHOH Hay4HOMH
KapTHHC MHpA; NOHHMaHHE POJIH XHMHH B (OPMHPOBAHHH KpYro3opa M ()yHKIMOHAIBHOMN
IPaMOTHOCTH Y€JI0BEKA /I PELICHUA IPAKTHYECKUX 3a/1a4;

. BIIaICHHE OCHOBOMO/IAralOlMMH XUMHAYCCKUMH NOHATHAMH, TEOPUIMH, 3aKOHAMH H
3aKOHOMEPHOCTAMH; YBEPEHHOE I10/Ib30BaHHE XHMHUYECKOH TEPMHHOJIOTHEH H CHMBOJIMKOIA;
. BJIaJICHUC OCHOBHBIMH METOJaMH HAYYHOI'O IO3HAHHS, HCIOJIB3YEeMBIMH B XUMHU:

HaOJIOIeHHEM, ONHCAHHEM, H3MEpPEHHEM, JKCICPHMEHTOM; yMeHHe oOpalarbiBaTh, OOBACHATH
pe3yJIbTaThl MPOBE/ICHHBIX OMBITOB M JIENAaTh BBIBOJBI; 'OTOBHOCTh M CIIOCOOHOCTH IPUMEHSTH
METO/IbI IIO3HAHKS IIPH PEIICHHH NPaKTHYECKHX 3a/1aY;

. c(OpPMHPOBAHHOCTh YMEHHs JaBaTh KOIMYECTBEHHBIE ONEHKH M IIPOH3BONHTH
pacyeTsl 0 XMMHUYECKUM (HOopMyraM H ypaBHEHHAM;

. BJIQJICHHE TpaBWJIaMH TeXHHUKH O€30MIaCHOCTH IMpPHU HCIOJB30BAHUU XUMHYECKHX
BEIECTB;

= COPMHUPOBAHHOCTh COOCTBEHHOW MO3MLHMM II10 OTHOIIEHHIO K XHMHYECKOif

HHPOPMALIMH, NIOTy4aeMOoi U3 Pa3HBIX HCTOYHHKOB.
JIHYHOCTHBIX Pe3y/JIbTATOB 0CBOCHHSA MPOrpaMMbI BOCIIHTAHMSA

e JIP 3 - cobmroaronuii HOpMEI IPaBONIOPAKA, CIEAYIOLIHI HealaM IrpaxIaHcKoro
obmecTBa, obecrneyenus 6e30nacHOCTH, IIpaB | cBobox rpaxaan Poccun. JIosmbHbII
K YCTAaHOBKAM M IIPOSABIIEHHAM INpPEACTaBHTENEeH CYOKYIbTYp, OTJIHYAIOIIMHA HUX OT
Tpynn C JECTPYKTHBHBIM M JEBHAaHTHBIM IIOBeJeHHEM. JIeMOHCTPHPYIOIIHIA
HEMNpPUATHE U IIPEIYNPEKAAOLIHH COMHANBHO ONACHOE NMOBEIEHHE OKPYIKAIOLIHX.

e JIP 7 - oco3HaOmUi NPHOPHTETHYIO LEHHOCTh JTMYHOCTH YeJOBeKa;, YBaXKarOIIMid
COOCTBEHHYIO U YY)XXYIO YHUKAITEHOCTh B Pa3/IMYHBIX CUTYaIlHsIX, BO BcexX (opmax u
BHJIAX JIeATEILHOCTH.

e JIP 18 - neHHOCTHOE OTHOIIEHHE OOydaromuxca K JIIOAAM WHOH HAIlHOHATBHOCTH,
BEpBI, KYJIBTYPBI; YBaKHTEILHOIO OTHOLICHUS K HX B3IJISIaM.



TEMATUYECKHH YYEBHBII IUTAH THCLHUILIHHBI OY 1,09 XHMUS

Ilpu peammsawmm coxepixanus 001e00pa3oBaTeNbHON YueGHOM MHCIHIUIHEEL ov .09
Xumus B mpemenax ocsoenus OITOIT CIIO ma 6aze ocmoBHOro o6mero obpa3zoBanus c
foTy4eHHeM cpenHero obiero obpasosanus (IITIKPC, IIICC3) makcumanshas yye6uas Harpyska
00y4aromuXxcs COCTaB/seT: mo cremuanbaoctd CITO 09.02.07 MupopManuoHHble CHCTEMBI H
[IPOrpaMMHPOBAHHC TEXHHYECKOTO MPoQuis NpodhecCHOHATBHOrO 06pa3oBaHus — 99 4acoB, H3
HHX aynuropHas (oOs3arenbHas) Harpyska OOydarommXcsl, BKTIOYAs NabopaToOpHEIE ONBITH M

IPAKTHYECKUE 3aHATHSA, —O63 yaca; BHeayJIHTOpPHAs CaMOCTOSTEbHAs pabora cryaeHToB — 36
9acoB.

Make. Kon-Bo ayauropubix Cam.
HanmenoBanue paszaenos u Tem yued. 4acoB pab.
Harp. BCEr0 | MpaKTHYecK | CTY..
CTYyA., 4acoB asi padora
qac.
1 2 3 4 6
Beegenne 2 2
1. O0was u HeopraHH4ecKas XHMHSsI 50 34 12 23
1.1, OCHOBHBIE IOHATHA U 3AKOHBI 6 2 2
1.2. Iepuonuueckuii 3akon u ITeprHoanyeckas cHCTEMA XUMUYECKHX 5 4 2 -
anemenToB J[I.H.Menneneesa u crpoenne atoma
1.3. Crpoenue semectna 6 4 2 4
1.4. Bona. PacTBopsl. DiekTponuTHyeckasn 6 2 2 2
AUCCOLHALHS
1.5. Knaccuukanms HeopraHuueckux coeTHHeHNH 1 MX CBOHCTBA 6 8 2 4
1.6. Xumuveckue peakuun 6 2 3
1.7. Metamsl 1 HeMeTaIBL 12 8 2 4
2. Opranuveckas XHMHS 47 27 10 13
2.1. OcHOBHBIE NOHATHA OPraHMYECKOH XMMHH H TEOPHS CTPOCHHA 5 1 2 2
OpraHuYecKHX COoeqHHeHUit
2.2. Vr1eBOJOPOABI H UX NPUPOSIHBIE HCTOYHUKH 15 8 2 4
2.3. Kucnopoco/iepxaliue opranuyeckue coeiHHeHHA 15 10 2 5
2.4. AsoTcoaeprkauime opranuYeckue coeanHeHUA. [Tonumeps 12 8 4 2
Hroro: 99 63 22 36




COZIEP)KAHUE YYEBHOM JUCIUILIUHBI
Texuuyeckuii npoduis npodeccuonansnoro oGpazoBanns

Beeaenne

HayuHble MeTOIBI MO3HAHWS BEIIECTB M XMMHYECKHX SBJICHWH. Pojb 9KCIIEpUMEHTa U
TECOPHH B XMMHH. MozenupoBaHHe XMMHYECKHX MPOLECCOB. 3HAUYEHHE XHMHHM TIPH OCBOEHHH
npodeccuit CIIO wu cnemmaneHocTeit CIIO TexHHYeckoro mpodmIs TPohecCHOHAIBHOTO
obpa3zoBaHusi.

1. O6mas m HeopraHu4ecKas XUMHS

1.1. OcHOBHbI€ IOHSITHS U 3AKOHBI XHMHH

OcHoBHbIE OHATHS XUMHUHK. BemectBo. AToM. Mosekyia. XHUMHUECKHI 3JI€MEHT.

Annorponus. ITpocTeie U cnoxHble BemecTsa. KauecTBeHHBIH M KOMMYECTBEHHBIA COCTAB
BEIIECTB. XUMHUYECKHE 3HAKH U (GopMynbl. OTHOCHTENBHBEIE aTOMHAs M MOJEKYISpHAs MACCHL
KonugecTtro BemecTsa.

OcHoBHbIe 3aKoHBI XUMHH. CTexHoMeTpus. 3aKOH COXPAHEHHS MAacChl BEIIECTB. 3aKOH
IIOCTOSAHCTBA COCTaBa BEIECTB MOJIEKYJIAPHOH CTPYKTYPHL. 3aKOH ABOTAIpPO M CIIENCTBHS U3 HETO.

PacyeTHble 3a1a4i Ha HAaXOKJIEHHE OTHOCHTEILHON MOJEKYIISPHOH MAcChl, OTpejeNieHHe
MaccoBO# JOJIH XMMHYECKUX 3JIEMEHTOB B CIIOYKHOM BELIECTBE.

JdemoncTpanuu

Mopenu aTOMOB XHMHYECKUX 3JIEMEHTOB.

Moznenst MONeKyT NpOCTEIX M CHOXHBIX BemlecTB (mapocTepkueBkle M CTroapra—
bpurneba).

Koutexnus npocTeIX H CIOKHBIX BEIIECTB.

HexoTopsle BemecTBa KOJIu4eCcTBOM 1 MOJIB.

Mozens MonsspHOro 06beMa ra3os.

Annotponus docdopa, kucioposa, oosa.

[IpodunbHble M MPOMECCHOHATBEHO 3HAYMMEBIE 3JIEMEHTHI COZIEPIKAHHS. AJoTponHbie
MoxupuKauK yriepona (anmas, rpaduT), KHCIOpoJa (KHCIOpo, 030H), 0oBa (cepoe H Genoe
051080). IToHsATHE 0 XMMHYECKO# TEXHOIOTHH, GHOTEXHOIOTHH U HAHOTEXHOJIOTHH.

1.2. Ilepuogmuecknii 3axoH u IlepHoguyeckasi cHETeMa XHMHYECKHX 3JeMEHTOB
J.M.MenneieeBa H CTpOeHHE aTOMA

Iepuouyeckuit saxon JI.1M.Menneneesa. Otkpeirue JI.U.Menneneessiv Ilepronuteckoro
3akoHa. [leprnoauyeckuii 3akon B popmymuposke J[. M. MeHnieneesa.

Ilepuommyeckass TabiuMua XMMHYECKHX OIIEMEHTOB — rpaduyeckoe oToOpaeHHe
NEpHOIUYECKOro 3akoHa. CTpyKTypa NepHOAM4ecKol Tabmuipbl: mepuoasl (Manslie M Gonbmine),
rpynnsl (r1aBHas ¥ mooo4Has).

Crpoenue atoma u Ilepuonuyecknii 3akon JI.M.Menneneesa. AToM — CI0KHAS YacTHIIA.
Anpo (UIpOTOHBI ¥ HEHTPOHBI) M 3IeKTPoHHas 06onouka. Uzoromsl. CrpoeHue 31€KTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB MaJbIX NMepuoa0B. OCOGEHHOCTH CTPOEHHs 3/IEKTPOHHBIX 060JI0ueK
aTOMOB 3JIEMEHTOB OOJIBIINX NIEPHOJIOB (IEPEXOAHEBIX 3IEMEHTOR).

[Tonatue 06 opburansx. s-, p- u d-opOUTaNH. DJIEKTPOHHBIE KOH(UIYpamuu aTOMOB
XUMHYECKHX 3JIEMEHTOB.

Cospemennass dopmynuposka [lepuoaudeckoro 3akoHa. 3HaueHwe [lepHOIMYECKOrO
3aKkoHa u Ilepuonuueckoii cucteMbl xuMuueckux snemerToB .M. Menieneesa juis pa3BUTHS HAyKH
M MOHUMAaHHS XUMHYECKOH KapTHHEI MHpa.

JemoHcTpanuu

Pazmnunsie GpopMmel [lepronuyeckoii cucTeMbl XUMHUECKHX 3eMeHToB J|. M. MeHnneneesa.

Jlunamudeckue TaGIuIb! U1 MOJIeTHpoBanus [lepHoIuyecKoil CHCTEMBI.

ONeKTpH3alMsA TE/I ¥ UX B3aHMOJIEHCTBHE.,

JlaGopaTopHbIii onbIT

Monenuposanue nocrpoenus [lepuoauueckoii TaGIHIBI XUMHYECKUX IEMEHTOB.

[TpodunsHble U MpohecCHOHANBHO 3HAYHMBbIE JIEMEHTHI COAepKaHHsA. PaJuoaKTHBHOCTS.
Hcnosp3oBanne palHOaKTHBHBIX H30TONOB B TEXHHYECKHMX HENSAX. PEHTTeHOBCKOE HM3JIyYeHHE H



€r0 HCHOIb30BAHHE B TEXHHKE W MeIHIHHE. MonenupoBanne kxak meron IPOrHO3HPOBAHHUS
CHTyallHH Ha MPOU3BOCTRE.

1.3. Ctpoenue Bemecrsa

Wonnas xumudeckas cBasp. Katnonsr, mx 00pasoBaHHe H3 aTOMOB B pe3y.TbTaTe mpoLecca
OKHCIICHHS. AHHOHBI, HX 00pas’oBaHHE W3 aTOMOB B pe3yibTare npolecca BOCCTAHOBJICHHS.
HMonHast cBs3h Kkak CBS3b MEXKIy KATHOHAMH M AHHOHAMH 3a CHET 3JIEKTPOCTATUYECKOTO
nputsokeHus. Kiaccuduxanus nonos: mo cocrasy, 3naky 3apsja, HaJIMYHIO THAPATHOH 060I0YKH.
Vlonnble xpuctammmdeckne pernetkd. CBONHCTBA BEIECTB ¢ HOHHBIM THIIOM KPHUCTaITAYECKOH
PELIETKH.

KoBanenTHas xumudeckas cBsi3b. MexanusM o6pasoBaHHs KOBATCHTHOMN CBS3H (oOMeHHBIH
U JOHOPHO-aKLENTOPHEIH). DIIeKTpoOoTpHIaTeTIbHOCT. KOBaJIeHTHBIE TIOJIApHAsl U HeNoJsgpHas
cBszH. KpaTHOCTh KoBaneHTHON CBsisu. MoNeKy/spHble W aTOMHbIE KPHCTAUIMYECKHE PELIETKH.
CBoiicTBa BEINECTB C MOJEKYISIPHBIMHA U ATOMHBIMH KPHCTA/UIMYECKUMH PeLIeTKAMH.

Merammyeckas cBs3b. Meramndeckas KpHCTaLTHYecKas pellieTKa H METaLInYecKas
XUMHYeCcKas CBA3b. DU3HUECKHE CBOWCTBA METAIIIOB.

ATperaTHble COCTOSHHS BELIECTB M BOJOPOJHAS CBS3b. Teepnoe, xunaKoe u razoobpasnoe
cocrosHus BemecTs. ITepexox BelecTsa H3 OIHOrO arperaTHOro COCTOSHHSA B APYTOE.

Bonoponuas cesss.

Yucteie BemectBa H cMmecu. IloHATHE 0 cMecH BemecTB. I'OMOreHHBIE U TeTepOreHHbIE
cMecd. CocTaB cmecel: oObeMHas M MaccoBas MONH KOMIOHEHTOB CMECH, MaccoBas OIS
npuMecei.

Hucnepcubie  cuctembl. Ilomatwe o jucmepcHoil  cucTeMe. Jucnepcuas ¢asa u
aucnepcronHas cpena. Kiaccuduxanus mucnepcHsix cucreM. [Toustie o KOJUIOMJIHBIX CHCTEMAX.

HMemoHcTpamuu

Mozens xpucTanmaecko pemeTk: XJI0pHaa HaTPHA.

O6pasibl MEHEPaIOB ¢ HOHHON KPHUCTALTMYECKOI PeIeTKO: KaJbLUTA, rajIuTa.

Mojieni KpHCTAUIMYECKHX PEIIeTOK «CyXoro NbAa» (Wmm Hona), amMasa, rpadura (Him
KBapla).

[Ipn6ops! Ha KUAKHX KpHCTAJLIAX.

OBpasubl pasnuYHBIX JUCHIEPCHBIX CHCTEM: SMYJBLCHH, CycreH3uif, adpososeif, reneif u
3011ei.

Koarymnsuus.

Cunepesunc.

Oddext Tunmans.

JlaGopaTopHble ONbITHI

IIpuroToBienne cycrneH3uu kapOoHaTa KaabIus B BOJIE.

[TonyueHue sMyIbCHH MOTOPHOTO Macia.

O3HaKOMJICHHE CO CBOMCTBAMH JUCIIEPCHBIX CHCTEM.

[IpoduibHble M TpodecCHOHATBHO 3HAYNMBIE JIEMEHTHI CoJepKanus. [10JISpHOCTB CBA3H U
noiapHocTh Monekynsl. Konnencanus. Tekydects. Bosronka. Kpucrammmsauus. Cy6aumanus u
necyomumaris. AHoMaauu GU3HIeCKHX CBOHCTB BoAbL JKuIKHe KpHCTaLIbl. MUHEpAIEl H TOPHBIE
HOPOABI KaK NPUPOHBIE CMECH. DMYIIbCHU H CYCIICH3UH.

3onu (B TOM umKcIe a3po30iM) U remm. Koarynsnus. CiuHepesuc.

1.4. Boaa. PacTBopsbl. D/1eKTpOIUTHYECKAS THCCOHATHS

Bona. Pacteopsl. PactBopenne. Bona kak pactBoputens. PacTBOpUMOCTE BEIIECTB.

HacpblieHHble, HEHACHIECHHbIE, NIEPECHIIICHHBIE PACTBOPHL. 3aBUCHMOCTH PacTBOPUMOCTH
ra3oB, JXHIKOCTeH U TBEPJbIX BEIIECTB OT pa3IuyHbIX (PaKTOPOB.

MaccoBas 1011 pacCTBOPEHHOTO BELIECTBA.

DNEeKTPONUTHYECKAs JUCCOLMAIMS. DNEKTPOIUTEl M HEIJIEKTPOHTHL JJIEKTPOJIMTHYECKAs
aucconuanya. MexaHu3Mbl JJIEKTPOJIMTHYECKOH JHCCOIMAIMM /A8 BELIeCTB C Ppa3IUuYHBIMH
TUNAMH XMMHYECKOH cBa3W. I'mipaTupoBaHHble M HerujJpaTupoBaHHble HOHEL CreneHb



SMEKTPOJIMTHYECKON auccormanuu. CHIBHBIE M CIaOble 3IEKTPOJUTEL. OCHOBHBIE MOJIOKEHUS
TCOPHH SIEKTPOIMTHYECKOR ucconuanuu. KHCIOThl, OCHOBAHHS ¥ COMM Kak 3JIEKTPOJIHTEL

HemoHcTpamun

PacTBOpuMOCTE BelecTs B Boje.

CobupaHne ra30B METOIOM BBITECHEHHS BOJIbL.

PacTBopenue B BoJie cepHOIl KMCIOTBI M COMEH aMMOHUSL.

O6pasis! KpHCTAIOTHAPATOB.

UsrotoBnenue runcoBoii moBs3KH.

Hcneitanue pacTBOPOB 2JIEKTPOIMTOB M HEINEKTPOTHTOB Ha IPEIMET JUCCOIHAIIHH.

3aBHCHMOCTb ~ CTETIEHM IEKTPOJIMTHYECKONH JMCCONHMALMH YKCYCHOM KHCIOTBI  OT
pasbaBiieHHs pacTBOpA.

JBrkeHHE OKPAIIEHHBIX HOHOB B 3/IEKTPHUECKOM ITOJIE.

[IpuroroBneHne JeCTKOI BOJLI U YCTPaHEHHE e KECTKOCTH.

HNonutel.

OO0pas1bl MHHEPAIBHBIX BOJ Pa3IMYHOTO Ha3HAYCHHSL.

IIpakTH4yeckoe 3aHsaTHE

IIpuroToBieHne pacTBOpa 3aJaHHOM KOHIIEHTpAIIHH.

IIpoduibrble ¥ npodeccHoHaTbHO 3HAYMMBIE IEMEHTHI CONEpXKaHHS. PacTBOpEHHE Kak
(usuKo-xumudeckuii mporecc. TemtoBsie 3 ek IpH pacTBOPEHHH.

Kpucraiorunparsl. Pemnenne 3a1ady Ha MaccoBylO MOMIO PacTBOPEHHOIO BEIIECTBA.
Ilpumenenye Boxbl B TeXHHYecKHX LensX. JKeCTKOCT BOABI M CHOCOGBI €€ yCTpAHEHHS.
MuHepanbHbIE BOIBL

L.5. Knacendukanus HeopraHu4ecKHX COeIMHEHHI U UX CBOIiCTBA

Kucnotsr u ux coifcTBa. Knenotrsl Kak 3J1eKTposdThl, MX KIaccHpUKALHA 110 pas-

JIMYHBIM NpH3HAaKaM. XUMHYECKHE CBOWCTBA KHUCIOT B CBETE€ TEOPHH 3JIEKTPOJHTHYECKOMH
mucconnanii. OCOOEHHOCTH B3aMMOJEHCTBHS KOHIIEHTPHPOBAHHOM CEPHOM M a30THOH KMCIOT C
MeTa/uiaMu. OCHOBHBIE CIIOCOOBI MOJYYEHHS KHCIIOTBL

OcHoBanusa ® ux cpoifctBa. OCHOBaHHS Kak O3JIEKTPOJHTHL, HMX KIacCHDHUKAIHSA I10
Pa3sIHYHBIM NpU3HAKaM. XMMHYECKME CBOKMCTBA OCHOBAHMIH B CBETE TEOPHUH 3JIEKTPOJIMTHYECKOH
AuccouMaluy. Pasno)keHne HepacTBOPHMEIX B BoJle OcHOBaHH. OCHOBHBIE CIIOCOOBI MOMyYEHHSI
OCHOBaHHIA.

Comu n mx cpoiicta. Conu Kak 35eKTpoauthl. Cony CpeiHHe, KUCIIbIE H OCHOBHEIE.

XuMHUYeCKHe CBOHCTBA CONEl B CBETE TEOPUH 3JIEKTPONHTHYECKOH aucconuanun. Crioco6s!
TIOJIyYEHHUS coJieH.

['mpponus coneii.

Oxcuner u ux cpoiictBa. Coneobpasyomme U HeconeoOpasyomye okcuasl. OCHOBHEIE,
am(pOoTepHble M KHCIOTHBIE OKCHIBL 3aBUCHMOCTb XapaKTepa OKCHA OT CTENeHH OKHCIICHHS
o0pasyromiero ero MeTauia. XuMHYECKAE CBORCTBA OKCHIOB. ITomydeHne oKCHIOB.

JemoHcTpanum

B3aumoelicTBHe a30THOM U KOHIIEHTPHPOBAHHOMN CEPHOM KUCJIOT C METAIaMH.,

['openue pocthopa u pacTBopeHune MPOAYKTa TOPEHUS B BOJE.

[TonyyeHue u cBoiicTBa aM(OTEPHOTO IHAPOKCH/IA.

HeoOparuMblii THApon3 KapOuaa KalbIHs.

OB6paTUMBI THAPOIIN3 COJEH PA3IMYHOTO THIIA.

JlaGopaTopHbI€ ONBITHI

HcneiTanne pacTBOPOB KHCIIOT HHIUKATOPAMH.

BsaumozeiicTBiie MeTa/UIOB C KHCIOTaMH.

BzaumopneiicTBHE KHCIIOT ¢ OKCHIAMH METAJLIOB.

B3aumopeiicTBHE KUCIOT C OCHOBAHHSIMH.

B3aumMoznelicTBHE KHCIIOT € COMIAMH.

Hcnerranue pacTBOpoB Liesodeil HHAHNKATOPAMH.

BsauMozelicTBue 11e5104€ei ¢ COMIMH.
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Pasnoxenne HepacTBOpHMBIX OCHOBaHHIL.

BsaumoneiictBue coneit ¢ Metamiamuy.

Bsaumopeiicteue coneii apyr ¢ gpyrom.

Iugpomus coneii pasnmuunoro Tuma.

Ilpodunereie u mpodeccHOHATBHO 3HAYMMBIE  3IEMEHTEHI conepxkanus. Ilpasuna
pa30daBleHns CepHOH KUCIOTHL MCIoIb30BaHue CepHOM KHCIOTHI B MPOMBIILIEHHOCTH.

Exxue menoun, ux ucnonssopanue B npoMsimientocty. I'amenas u Heramesas H3BECTH,
HX IPHMCHEHUE B CTPOUTENBCTBE. I'unic u anebactp, rurncopasue.

[TonsTue o pH pactBopa. Kucnornas, memnounas, HeHTpalbHas cpeia pacCTBOPOB.

1.6. Xumuyeckue peakuuu

Knaccudukanus xummdeckux peakumit. Peakuuu coenuHenus, pa3IoXeHus, 3aMelleHus,
obmena. Karamntnueckue peaxiun. O6parumbie u HeoOpaTHMBbIe peakiuy.

I'oMorenHbie U reTeporeHHsle peakuun. DK30TepMHYECKHE 1 SHIOTEPMHYECKHE PeaKLIHH.

Temnosoii adpdexr xumuyeckux peaxmumii. TepmoxumHuUeckue YPaBHEHHUS.

OKHCTUTENBHO-BOCCTAHOBUTE bHEIE peakitiy. CTereHb okucTeHns. OKHCIITENE |

BOCCTaHOBIGHHE. Boccranosutens u okucieHwe. MeTon 31MeKTpOHHOro Ganamca s
COCTaBJICHUS YPABHEHUH OKUCIIHTE/IbHO-BOCCTAHOBUTENBHBIX PEAKIHI.

Cxopoctb xumudecknx peakumii. [IoHATHE 0 CKOPOCTH XMMHYECKHX peaxiui. 3aBUCHMOCTE
CKOPOCTH XHMHYCCKHX PEAKIUH OT pa3iu4YHbIX ()AKTOPOB: MPUPOIHI PEArHpPYIOIIUX BEIECTB, UX
KOHIEHTPAIHH, TEMIICPAaTypPhl, IOBEPXHOCTH CONPHKOCHOBEHHS H HCIIONb30aHHs KATATH3aTOPOB.

OGpaTtuMocTh XUMHYeCKHX peakuuit. OGpaTHMBIE U HeoOpaTHMBIE peakiuH. XHMHYEKOe
PaBHOBECHE H CIIOCOOBI €ro CMEIEHHUS.

JemoHcTpammu

[IpumMepsl HeoOpaTUMBIX peakIuii, HIYIUX ¢ 06pa3oBaHHEM OCALKA, ra3a HIIH BOJIbL.

3aBHCHMOCTB CKOPOCTH PEAKLHH OT IPHPOJIEI PEarHPYIOIIHX BEIIECTB.

BsaumozeiicTBiE pPAacTBOPOB CepHON KHCIOTHI C pPacTBOPaMH THOCyNb(aTa HaTpus
Pa3IMYHON KOHIEHTPAIMH U TEMIIEPaTYpPHIL.

Monens kunmero cios.

3aBACHMOCTh CKOPOCTH XWMHYECKOH peaKIuy OT HPHUCYTCTBHS KaTalu3aTopa Ha IpuMmepe
Pa3jIoKEHHUS IEPOKCHIA BOZIOPO/IA C IIOMOMIBIO IHOKCHIA MApraniia ¥ KaTajiassl.

Mojens anexTponusepa.

Moens 51eKTpoIH3HO BaHHEI I MOTYYeHHS AMFOMHUHHUL.

Moienp K0IOHHEI CHHTE3a aMMHaKa.

JlaGopaTopHbie onBITHI

Peaxius 3aMeIeHus Me/In JKeJIe30M B paCTBOPE MEIHOTO KYIIOpOCa.

Peaknuu, naymue ¢ oGpa3oBaHHeM 0cajika, ra3a MM BOJBL.

3aBHCHMOCTh CKOPOCTHU B3aUMOJIEHCTBHS CONSHOM KHUCIOTHI ¢ METATIAMH OT HX IIPAPOIEL.

3aBHCHMOCTb CKOPOCTH B3aHMOZEHCTBHS LIMHKA C COJIHOM KUCIIOTOM OT ee KOHIIEHTPAIHHL.

3aBHCHMOCTh CKOPOCTH B3auMmojeiicTBus okcuna memu (II) ¢ cepHof KHCIOTOH oOT
TeMIepaTypHhIL.

[Ipodunbubie u npodeccHOHANBHO 3HAYUMBIE 3JIEMEHTHI Ccoep:kaHudA. IloHATHE 06
3JIEKTPOJIH3E. DNEKTPOJIH3 PACIUIABOB. DNIEKTPOJIH3 PacTBOPOB. DIIEKTPOTHTHYECKOE INOTyYECHHE
amomuHus. [IpakTyeckoe npuMeHeHHe 3IeKTpon3a. [ aleBaHoIIacTHKA.

I'anbBanocterus. PaguuupoBanue MBETHBIX METAJIOB.

Karayms. I'omorenHslie u rereporennsie katanu3aropsl. [Ipomortopsl. Katanutuyeckue spl.
WHrubutopsr.

[Ipou3Bo/IcTBO aMMHAaKa: CHIpbe, alllapaTypa, Hay4YHbIe IPHHIIKITEL.

1.7. MeTaaabl H HEMETALIBI

Merannel. OcoGeHHOCTH CTpPOEHHS arOMOB H KpHCTaLUIOB. (H3HYecKHEe CBOMHCTBA
meTauioB. Kiaccupukanys MeTaloB N0 pa3iMYHBIM INpHU3HAaKaM. XHMHYECKHE CBONHCTBA
METaJLIOB. DJIEKTPOXHUMHUYECKHII sl HANPsDKEHUI MeTaioB. MeTamiorepmus.
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Obmue croco6er momyuenns meramtos. IToHsTHE o Meraurypruu. [lupomeramtyprus,
THAPOMETAILTYPIHA B 3NEKTPOMETALTy prisi. CILIABbI YepHbIE U [BETHEIE.

Hemeramns.  Oco6ennoctu CTpoeHHst aToMoB. Hemeraynmsl — mnpocTele BemecTsa.
3aBHCHMOCTE CBOICTB raloreHOB OT HX MONOKEHHS B IEpHOIYECKOil cucTeme. OKHCIUTENBHEIE U
BOCCTAaHOBHTC/IbHBIE CBOMCTBA HEMETAUIOB B 3aBHCHMOCTH OT HX TIOJNOKEHHS B pany
3JIEKTPOOTPULIATEIEHOCTH.

JemoncTpanun

Konnexnus meranos.

BisaumonelicTBHE MeTaIOB C HeMeTaIaMH (JKeJe3a, IHMHKA ¥ ATIOMUHUS C cepoit,

AIIOMHHHUS C HOZIOM, CYPBMEL € XIOPOM, FOpEHHUE XKeJjle3a B XJIOpe).

["openne metasmos.

AJIIOMHHOTEPMHS.

Kosnekuust nemerannos. 'openne HemeTamios (cepsr, docdopa, yrius). Berrecnenue

MCHEE aKTHBHBIX TaJIONCHOB U3 PaCTBOPOB UX COJIeH 00Jiee aKTHBHBIMHU TaJIOTeHAMH.

Mozens NPOMBIILTEHHON YCTaHOBKH U1l POM3BOJICTBA CEPHOM KMCIOTH. Mo meun
mnisi obxura u3BecTHAKa. KOJUIEKUMH TPOMYKIMH CHIMKAaTHOI IIPOMBIIIEHHOCTH (CTeKa,
dapdopa, pasuca, nemeHTa Pa3TUIHBEIX MAPOK U JIp.).

JlaGopaTopHbie onbITHI

3aKaika ¥ OTIIYCK CTallH.

O3HaKoMJIEHHE CO CTPYKTYPaMH Ceporo u 6eoro uyrysa.

Pacnio3naBanue pyj xenesa.

[IpakTHyeckue 3aHATHA

[lonmyuenue, cobupaHue 1 pacrio3HaBaHUE ra3oB.

Pemenue skcnepuMeHTATBHEIX 3a/auy.

IIpodunbnbie u npodeccHOHATBEHO 3HAYMMbIE STEMEHTEI collepkaHus. Kopposus MeTaios:
XHMHYECKast ¥ 3JICKTPOXMMHUYECKast. 3aBHCHMMOCTE CKOPOCTH KOPPO3HH OT YCJIOBHIl OKpYKAIOIIeH
cpensl. Kimaccuukauus kopposHH MeTamIoB [0 pasIMdHEIM IpH3HakaMm. CIocoGbl 3aImThl
METAJUIOB OT KOPPO3HH.

[Ipon3BOACTBO YyryHa U CTaIN.

Ilonyyenue HeMeTaIOB (PaKUHMOHHON IIEPErOHKOM SKUIKOTO BO3JIyXa M 3JIEKTPOJIM3OM
PacTBOPOB HJIH PACIIABOB 3JIEKTPOJIUTOB.

CunrkatHast pOMBIILIEHHOCTH. [IpOM3BOICTBO CEPHOM KHCIOTL.

2. Opranuveckass XumMHusi

2.1. OcHoBHbIE MOHATHS OPraHHYecKOll XMMHH M TEOPHS CTPOEHHS OPraHHYECKHX
CoeIHHeHMIT

[lpenmer opranudeckoif Xumuu. [IpUpOIHBIE, MCKYCCTBEHHBIE M CHHTETHUECKHE
opraHuyeckue BeulecTsa. CpaBHeHHE OPraHHYECKHX BEIECTB C HEOPraHMYeCKHUMH.

BanentHocTh. XuMHYECKOE CTPOCHHE KaK MOPSAOK COESAMHEHHS aTOMOB B MOJIEKYJIBI 110
BAJICHTHOCTH.

Teopust ctpoenus opranmueckmx coemuHeHnii A.M.ByTieposa. OCHOBHBIE MOJIOMKEHHS
TEOPHH XHMHYECKOT0 cTpoeHus. M3oMepus u nzomepsl. XuMudyeckue GopmyIibl 1 MOIETH MOJIEKY.I
B OPraHHYeCKON XUMHUH.

Kiaccupukanuss opranuyeckux BemecTB. KraccHUKanus BEECTB II0 CTPOSHHIO
YTJIEPOAHOrO CKeJleTa M HaIU4UIo (YHKIHOHANBHBIX rpynn. ['omosnorn u romosnorus. Hawana
Homenknatypsl [UPAC.

Knaccupukanms peakumii B  OpraHMYeckKoM XHMHH. Peakiuuu INPUCOEIMHEHHUS
(reapUpOBaHMs, ralOreHHPOBAHHS, THAPOralOreHHPOBAHHUS, THAPATAMM). Peakiuy OTIIeNIeHHs
(ZeruapUpOBaHUA, IETHAPOTATOTC€HUPOBAHHS, AeTHApaTaluy). Peakun 3ameInenus.

Peakuuu nzomepusamym.

JeMoHeTpanun

Mopzenu MosieKy 1 roMOJIOTOB H H30MEPOB OpPraHHYECKHX COEANHEHHI.
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KayectBennoe OOHapyXeHHe yriepoja, BOZIOpOZa U XJIOpa B MOJIEKYJIaX OpraHH4ecKHuX
COCTHHEHHUIT,

JlaGoparopuslii onbiT

HsroTosnenue Mozieneii MoneKy I OpraHHYECKHX BEIECTS.

[IpounbHEle B NpO(pecCHOHANBHO 3HAYUMBIE 3TeMEeHTE] COJIepKaHHs.

IlonsiTie o cyGerpare M pearenTe. Peaknuu OKHCIEHHS M BOCCTAHOBICHHUS OpraHUYEeCKHX
BEILECTB.

CpaBHenne knaccH(pHKauy COEMHEHHH U KIACCH(HKAIIH peakuuii B HEOpraHuyecKoi H
OPraHHYEeCKON XUMMH.

2.2. YrieBoaopoasl ¥ UX NPHPOIHbIE HCTOYHHKH

AJNIKaHBL  AJIKAHBI: TOMOJIOTHYECKHH PpAN, H30MEpHS M HOMEHKJIaTypa aJIKaHOB.
XHUMHYECKHE CBOMCTBA alKaHOB (MeTara, 3TaHa): ropeHue, 3aMelleHne, pasoKeHue,
neruapupoBanue. [IpuMeHeHne aKkaHOB Ha OCHOBE CBOJCTB.

AJKeHBl. OTHIEH, ero MoIydeHHe (ReruapHpoBaHHEM 3TaHa, JeMOIMMEpH3aLHe
NoNu3THIIEH?). 'oMonoruyeckuit ps, H30Mepus, HOMEHKIATYPa ANKEHOB. XMUMHYECKHe CBOHCTBA
STHJICHA: TOPCHHE, Ka4€CTBEHHBIC peakiuy (obecrBeunBaHre GPOMHOI BOIHI U

pacTBOpa MepMaHraHara Kaius), MHApaTalus, MojduMepusanus. [IpuMeHeHne THIeHA Ha
OCHOBE CBOMCTB.

Juens! u kaydyku. [ToHATHE O JHeHaX Kak YrieBOIOPOAaX ¢ JIBYMsI IBOMHBIMH CBS3SMH.
ConpsbkeHHBIE JHeHBl. XHUMHYECKHe CBOMCTBA Oyranuena-1,3 u wusompena: obecrBedYnBaHHE
GpOMHO# BOJIBI B NoNuMepH3alus B Kayuyku. HarypaibHeiii 1 CHHTeTHYECKHE KaydykH. PesnHa.

AnkuHbl. AnetuneH. XHMHYECKHE CBOMCTBA AallETHIICHA: ropeHue, oOeclBeYHBaHUE
OpOMHO# BOZbI, MPHCOEITMHEHH XJIOPOBOAOPOAA M THAPATALHAL. IlpuMenenue aneruneHa Ha
OCHOBE CBOMCTB. MeKKIaccoBast H30MEPHS ¢ alKa HeHAMH.

Apenbl. benzon. Xwumuueckne cBoiicTBa G€H30I1a: TOpPEHHE, DEAKLMH 3aMelIeHHs
(ranorenupoBanue, HUTpoBauue). [IpuMeHeHne GeH30/1a HA OCHOBE CBONCTB.

IIpuponssie ucTounuku yriaesogoponos. [IpupoaHEl Ta3: cocTaB, IPUMEHEHHE B KaYeCTBE
TOIIHBA.

Hegts. Coctas u nepepaGorka nedytu. [leperonka Hedt. HeprenmpomyKTsl.

JdeMoHCcTpanun

['openue meTana, 3THIEHa, alleTHIICHA.

OrHoleHne MeTaHa, STHICHA, aleTHIeHa W GeH30Ja K PacTBOPAM [EPMAHIAHATA KATUS U
OpoMHOIi BozE.

Tonyyenne sTinena peakuuei erupaTaun 5TaHo4, aLETHIEHA — FHAPOIH30M Kapouma
KaabIH4.

Pasnokenue Kaydyka IpM HAarpeBaHWM, WCIBITAHHE TPOAYKTOB DAsJOXEHHS Ha
HENpeneTbHOCTb.

Konnexuus o6pasuos meprn u Hedrenpoaykros. Komnexmus «KameHHEIH yromns u

NPOLYKIHS KOKCOXHMHYECKOTO IIPOU3BOJICTBAY.

JlaGoparopHbie ONBITHI

O3HaKkomJIeHHE ¢ KOJUIeKIHel 00pa3uoB He(TH U IPOIYKTOB €€ nepepaboTKH.

O3HakoMIIeHHE ¢ KOJUIEKIHEH KaydyKoB 1 00pa3laMu W3/eIHH U3 Pe3HHEL.

[Ipopuiabebie u npodeccHoHaNbHO 3HAYMMble BIEMEHTH  cojepXkaHus. IlpaBuio
B.B.MapkoBnukoBa. Knaccudpukanus u HasHaueHue Kayuykos. Kiaccudukanus H Ha3Ha4YeHHE
pe3uH. Bynkanusamus kaydyka.

ITonyyenne amerwneHa TNHPONU30M MeTaHAa M KapOMAHEIM  crmocoGoMm. Peakius
MOJIMMEPH3alMd  BUHHJIXJIOpHJA. [IONMBUHMIXJIOpPMA M €ro IpHMeHeHHe. TpuMmepusanus
aleTusieHa B 6eH30/1.

ITonsarue 06 skcTpakiuu. BoccTaHoBneHre HUTPOOEH301a B aHMIIMH. ["OMOIOrmYecKkuii psi
apeHoB. Toxyon. HurpoBarue Tonyona. TpoTui.

OcHOBHbIE HalpaBIeHNS POMBILLICHHOHN epepaboTKy IPUPOJHOTO Ta3a.

ITonyTHsIi HedTAHOI ra3, ero nepepaboTKa.
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[Iponeccrr npoMeimIeHHOH nepepaboTKy He(TH: KPeKUHT, pupopMHHT. OKTaHOBOE YHCIIO
OEH3MHOB M LIETAHOBOE YHCJIO AH3ETBHOIO TOMIHBA.

Kokcoxumuyeckoe nIpoH3BOICTBO U €ro NpoyKIHs.

2.3. Kucnopozacoaepskamue oprannieckne coeHHeHHs

Couprer.  IlomyueHwe staHoma OposkeHMEM TOKO3BI M THApAaTaldeil  STHIEHA.
I'uapokcuibHas rpymnmna kak ¢pyHKIHOHanbHas. [IoHsTHE 0 MpeeTbHBIX OJHOATOMHEIX CITHPTAX.

XuMHYeCKHE CBOMCTBA 3TaHONA: B3aMMOJEHCTBHE C HAaTpueM, o0pa3oBaHHE NpPOCTHIX M
CIIOXKHBIX 3()HPOB, OKHUCJICHHE B aibjeru. [IpuMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB.

AJIKOTOJIM3M, €0 IOCIEACTBUS UL OPraHu3Ma YeJIOBEKa U NpeaynpexIeHue.

['uuepun Kak npencTaBHTeNh MHOTOATOMHBIX CHHpTOB. KauecTBeHHas peakius Ha
MHOTOAaTOMHBIE CIIUPTEL [IpuMeHenue roumepuna.

®enon. PusHyeckHe H XHMHYECKHE CBOMCTBA (peHONa. B3auMHOEe BIMSHHE aTOMOB B
MoOJIeKyJle (eHoNa: B3aMMOJeHCTBHE C MHIPOKCHIOM HATPHS U a30THOM Kucioroil. IIpumenenue
(eHONA HA OCHOBE CBOMCTB.

Ansnerusl. [lonarue o6 anpaernmax. AnbaeruaHas rpynmna Kak GyHKIHOHAIbHAS.

Q@opManbaeru M €ro CBOMCTBAa: OKHCIEHHE B  COOTBETCTBYIOLIYIO  KHCIOTY,
BOCCTaHOBJIEHHE B  coOoTBeTCTByrouuii  crupr. [lomyyenue  anpieruioB  OKHCIEHHEM
COOTBETCTBYIOIIMX cIUPTOB. [IpuMenenne dhopMmaibiernia Ha OCHOBE €ro CBOMCTB.

Kap6onossie kucnotsl. [TorsaTHe 0 KapOOHOBEIX KucnoTax. Kapbokcunsnas rpynna

Kak (pyHKIMoHanbHas. ["'oMonornyeckuii psiji npeaenbHbIX OJJHOOCHOBHBIX KAPOOHOBBIX

kucnot. [lonyyeHne kapOOHOBBIX KHCIOT OKHCICHHEM IBACTHAOB. XMMHYECKHE CBOWCTBA
YKCYCHOH KHCIOTBI: OOIIHE CBOMCTBA ¢ MHHEpaJIbHBIMH KHCIOTAMH H PeaKuus 3TepH(pHKaL{H.
[IpuMeHeHHE YKCYCHOM KHCIOTHI HAa OCHOBE CBOMCTB. BrIcmMe >KMpHBIE KHCJIOTEI Ha IpUMepe
NaJTEMUTHHOBOH U CTEApHHOBOH.

Cnoxusle a¢upsr u xupbl. [lomyuenue cnoxHbIXx 3GbHPOB peakiheit sTepuduKaimu.
Cnoxuele 3Qupsl B IpHpoOJie, UX 3HaYeHHe. [[puMeHeHne CI0KHEIX 3(HPOB Ha OCHOBE CBOMCTB.

XKupsl kak cnoxuble 3¢upsl. Knaccubukamus xupoB. XHUMHYECKHE CBOMCTBA JKHPOB:
THIPOJIM3 U FHIPUPOBAHUE KUIAKUX KUPOB. [ [puMeHenue )UpoB Ha OCHOBE CBOMCTB. MBlia.

Vrnesoasl. VYrimeBonsl, WX KiIacCHpHKaIUA: MOHOcaxapuIbl (IJIHOK03a, (pyKTo3a),
Jcaxapu/isl (caxaposa) U 1oJIMcaxapyiabl (Kpaxman U Lelro103a).

['moxo3a — BemecTBO ¢ JBOWCTBEHHOH (YHKIHEH — albJerHIOCIHUPT. XHMHYECKHE
CBOMCTBA IJIFOKO3BL: OKHCIICHHE B TIIOKOHOBYIO KHCJIOTY, BOCCTAHOBIIEHHE B COpPOMT, CIIMPTOBOE
Opoxenue. [IpuMeHeHHe IIII0KO3bI HA OCHOBE CBOMCTB.

3HayeHue YIJI€BOO0B B }KHBOf:I IIpHpPOAC H KH3HH YCJIIOBCKA. ITonsatue o PEaKIuax
TIOJIHKOH/ICHCAIlMH U THPOJIM3a Ha PUMEpe B3aUMOIIPEBPAlllEHHH: IIF0K03a <> MoJIHcaxapul.

JemoHcTpanuu

OxucneHue CnupTa B aJIbAETHI.

KavecTBeHHbIE peakIIui Ha MHOI0ATOMHBIE CITHPTEL

PactBopumMocTs (peHOa B BOJIE IIPU OOBIYHOM TeMIIEpaType H HarpeBaHuH.

KayecTBeHHEIE peakiuy Ha (peHON.

Peakius cepeOpsHOro 3epKaia albJeruoB U INIIOKO3EL.

OK#HCIIeHHE albIEerHI0B U TJIIOKO3bI B KHCIOTY ¢ TOMOMIBI0 Tuapokeua Meau (II).

KauectBeHnHas peakiiisg Ha Kpaxmas. Kojuiekuus a3)MpHBIX Macer.

JlabopaTopHbIie ONBITHI

PacTBOpeHue IIIMLEPHHA B BOJIE M B3auMoieicTBie ¢ ruapokcuaoM meau (1I).

CBoiicTBa YKCYCHOM KHCIOTHI, OOIIHE CO CBONCTBAMU MUHEPAIIBHBIX KHUCJIOT.

JlokazaTensCTBO HEMPEAEIBLHOI0 XapaKkTepa *KHJIKOro KHpa.

B3anmozeiicTBHE IIIIOKO36I U caxapo3bl ¢ ruapoxcuaom meau (1I).

KavecTBeHHas peakuus Ha Kpaxmall.

[TpodunsHbIe u MpodecCHOHATEHO 3HAaYMMBIE JIEMEHTHI ColepKaHusa. MeTHIIOBEIA CIIUPT U
€ro HCIOJIB30BAaHHE B KAYeCTBE XHMHUYECKOIO ChIpbsA. TOKCHYHOCTh METaHOJIA U MPaBHJIa TEXHUKU
Ge3onmacHOCTH IpH paboTe ¢ HUM. DTHIIEHTJIMKOIIE U €r0 IPUMEHEHHE.
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TokenunocTs sTHIEHTHKO IS 1 [IpaBuIIa TEXHUKH O€30I1aCHOCTH MpH paboTe ¢ HuM.

ITonyuenne penona uz TIPOZYKTOB KOKCOXHMHYECKOTO IIPOM3BOACTBA H U3 GEH301A.

IMonmukonencamus dopmansaeruna ¢ (enonoMm B enonopopmansaerunyo CMOJTY.

Anertanbaernn. [TousTre 0 kKeToHax Ha TipuMepe aneroHa. [Ipumenenue anerona B Texuuke
U TIPOMBIILIJIEHHOCTH.

MHoroo6pasue kapGOHOBBIX KHCIOT (IIaBeIeBOH KUCTOTEI KaK ABYXOCHOBHOM, aKpHIIOBOIA
KHCJIOTBI KaK HENpeaeIbHON, OEH30MHOM KHCIOTE! Kak apoMaTH4ecKoi).

IInenkoobpasyromue macna.  3amena KHUpPOB B TEXHMKE HENHIIEBEIM CHIPBEM.
Cunrendeckue Motouue cpescrna.

Monounokucioe Gpoxenue rmoKo35L. Kucnomonounsie npoaykrsr. Cunocosanue KOPMOB.,
HurtpoBanue nemmonossr. ITupokcunumn.

2.4. AsoTconepkamue opranuyeckue coexuHeHus. Ilomumepni

Awvunbl.  Ilonstue 06 amunHax. Anudarudeckne amHMHBL, HX KnaccupuKanus u
HOMEHKJIaTypa. AHMJIMH KaK OpraHHYeCKOe OCHOBAHME. onyyenne annnuna us EuTpoGeH3oNa.

IIpumenenne aHuIMHA HA OCHOBE CBOMCTS.

AMHHOKHCTIOTEL. AMMHOKHCIIOTBI KaK aMm(poTepHEIe TUDYHKIMOHANEHEIE OpPraHHYeCKHe
CoeIMHeHNs. XHMHYECKHE CBOWCTBA aMHHOKHCIIOT: B3aUMOJEHCTBUE C INEI0YaMH, KHCIOTAMH H
JAPYT C ApYroM (peakius noauKoHaeHcamun). [lenTuasas cBs3b i TOJIUIIENI THIBL.

IIpuvenenne aMuHOKHCTIOT Ha OCHOBE CBOMCTS.

benxu. Ileppuunas, Bropmunas, TpeTHYHAsA CTPYKTYphl OenkoB. XuMHuYeckwe CBOICTBA
OenkoB: ropenue, AeHaTyparus, THIpOJIH3, IBETHBIE peakuuu. buonoruyeckue Gpynxuum Genkos.

Iommmeprr. Benku u momicaxapuzn: kak OHOmONTHMEpEL.

ITnactmaccer. Ionygenue nommvepos PeaKIUei IOIUMEPH3AIUH U TOIHKOH ICHCALIHH.

TepmonnacTH4HbIE U TepMOpPeaKTHBHEIE MIACTMACCHL. IIpencraButenu naactMace.

Bonokna, ux xnaccuduxarms. Ilomyuenne BonokoH. OTHENBHEIE IpeJICTaBUTEH
XHMHYECKHX BOJIOKOH.

JemoncTpanuu

BsanMorelicTBie aMMuaka 1 aHMITHHA ¢ CONTHON KHCIOTOI.

Peakius anununa ¢ 6poMuoit Bo0#.

JlokasaTebCTBO HANMYHA (YHKIHOHATBHBIX TPYII B paCTBOPax aMHUHOKHCIIOT.

PactBopenue u ocaxeHue GenKos.

LBeTHbIEe peakiuu GenKkos.

l'openue nTHubero nepa u mepcTsHON HUTH.

JlaGoparopHsble OMBITHI

PacTtBopenue Genkos B BoJIe.

OGHapy>xeHue GeIKOB B MOJIOKE H MACHOM OynboHe.

Jlenarypauus pactBopa Gelika KypHHOTO sHIa CIHPTOM, pacTBOpaMH CONEH TSHKENBIX
METaJIJIOB U NIPU HaTpEeBaHHH.

IpakTuyeckue 3anaTH

Pelenne sxcriepuMeHTaNBHEIX 33/1a4 HA WICHTH(DUKAIHIO OPraHHYECKHX COETHHEHHI.

Pacno3naBanue miacT™Mace ¥ BOJIOKOH.

IIpodunbueie 1 npohecCHOHAIPHO 3HAYMMBIE STEMEHTH! COMCPIKAHNA. AMMHOKAIpOHOBAas
kucrora. Kanpon kak mpeicTaBuTels noMaMuIHbIX BOJIOKOH. MCTIONB30BaHMAe THAPOIH3A GEKOB
B IPOMBIIUIEHHOCTH. IMonuBuHUIXTOpPH ], nosureTpadTOpITHIIEH (rednon).
Denonodopmansaeruaubie miactMacesl. Liemtymonn. ITpoMbIieRHOE IPOU3BOACTBO XHMHYECKHX
BOJIOKOH.

IIpumepHble Tembl pedepaToB (A0K/I1a/10B), HHIHBHAYATBLHBIX NPOEKTOB

. BuoTexHonorus u rernas uHkeHepus — texuonoruu XXI Bexa.

- HanoTeXHOIOrHS Kak IPHOPHTETHOE HANPABIEHUE PA3BUTHS HAYKH U IPOM3BOJCTBA
B Poccuiickoit ®eneparun.

. CoBpeMeHHBIE METO/IbI 00€33apakKUBaHHS BOIBL.
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AJIOTPOIIHS METAILIOB.

JKuzub u nesrensrocts J1. M. Menneseesa.

«Ilepuoanueckomy 3akony 6ynymee He TPO3HUT Pa3pyILIEHUEM. . .5

Cunre3 114-ro snmemenrta — TpHyM(} poccHiicKuX U3HKOB-AIEPIIUKOB.

H3otomsl Bogopona.

Hcronb3oBanue pajinoakTUBHEIX H30TOIOB B TEXHHUECKHX LEJISIX.

Pentrenosckoe usjydenue 1 ero HCHOMB30BAHHE B TEXHHKE W MEIAIAHE.

I[Inasma — yeTBepTOE COCTOSHMUE BelecTRa.

AMop(HEIe BelecTBa B IPUpPOJIe, TEXHHKE, OBITY.

Oxpana OKpyXaroweil cpempl 0T XHMHYECKOro 3arpssHeHud. KommuectseHHbIe

XaaKTEPUCTUKYU 3arp3HEHHS OKPYIKAIOIIEH cpemb!.

IIpumenenue TBepOro B rasoo6pasHOro oKcHa yraepoaa (IV).
3ammTa 030HOBOTO 9KpaHa OT XMMHYECKOTO 3arps3HEeHHs.
['pybommcrepcubie  cuecTeMBl,  ux KraccHpUKaUMs M HCNOJB30BAHHE B

npo(eccHoaNbHOM AeATENLHOCTH,

JHCCOITHALIHH.

Kocmernyeckue remm.

IIpumenenue cycnensuil u sMyIbCHI B CTPOMTEIBCTBE.

Munepais! 4 ropHbIE TOPOIBI KaK OCHOBA mTocdepsl.

PacTBOpEI BOKpyT Hac. THITBI pacTBOpOB.

Boza kax pearenT u cpeza s XuMHUECKOro mpomecca.

JKusnb u fesrensHocTs C.AppeHnyca.

Biiag  oTedeCTBEHHEBIX y4eHBIX B pa3sBHTHE TEOPHH 3JIEKTPOJIUTHUECKOIA

YeTpaHeHue KeCTKOCTH BOZIbI Ha IPOMBINLIEHHBIX MPE/IIPHSITHSIX.

CepHas xucnota — «xJ1e6 XUMHYECKOH TIPOMBIIILIEHHOCTHY.

Hcnonp3oBanyie MUHEPATBHBIX KHCIOT HA IPEANPHATHAX PasTHYHOTO TPOQHIIA.
OKcuBl ¥ CONH KaK CTPOMTENIbHBIE MaTEPHATHL.

Hcropus rurca.

IloBapeHHas colb KaK XUMHYECKOE CHIPhE.

MHoromvkuii Kap6oHaT KalbIHUs: B IPHPOJE, B IPOMBIILIEHHOCTH, B GBITY.
Peaxiuu ropenus Ha IpoM3BOJICTBE U B OHITY.

BuptryansHoe MoenMpoBaHie XUMHYECKUX ITPOLIECCOB.

DIIeKTPOJIH3 PaCTBOPOB JIEKTPOIHTOB.

ONEeKTPOJIM3 PacIlIaBOB MEKTPOIHUTOB.

[IpakTHYecKkoe NpHMEHEHHEe O5IeKTpoNM3a: padHHHpOBAaHME, TraNbBAaHOIIIACTHKA,

rajJbBaHOCTEI M,

HcTopus nony4eHns U MpOU3BOJACTBA ATFOMHHUS.
ONeKTPONUTHYIECKOE NOJIyYeHHE H pahHHUPOBAHHE MEJIH.

Kuzup u nesrensHocTs . J]9BH.

Ponp MeTannoB B HCTOPHH YeNIOBEYECKOH LMBHIM3ALMH. McTopHus oTedecTBEeHHOH

qepﬂoﬁ MCTaJLIYPIruH. COBpeMCHHOG METAJLJTYPIru4cCKOC IIPpOH3BOACTBO.

HcTtopusi oTedecTBEHHOM LBETHOM MeTatyprud. Ponb MeTauloB M CIUIaBOB B

HaYYHO-TCXHHYICCKOM ITPOTrpecce.

Koppo3us MeTaioB u croco0sl 3alUThl OT KOPPO3HH.
UnepTHbIe unu 61aropo/iHEIE Ta3kL.

Poxnarommue conm — ranoreHsl.

Hcropus mBenCKOH CIIHYKH.

HcropHs BO3HHKHOBEHHA H Pa3BHTHS OpraHHYECKOH XHMHUH.
XKusue u gesrensnocts A.M.Bytiepoga.

Buranusm u ero kpax.
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Potb OTe4ecTBEHHBIX yUeHBIX B CTAHOBIIEHHH H Pa3BUTHH MHPOBOH OpraHHYEcKOi

CoBpeMeHHbIE IpeICTaBIEHHS O TEOPHH XMMHYECKOTO CTPOSHHS.
OKOJIOTHYECKHE aCMEKThI HCIIONIB30BaHUSA YTIIEBOAOPOIHOIO CHIPhS.
OKOHOMHYECKHE acIeKTHl MEXIyHapOJHOTO COTPYAHHYECTBA IO HMCHOIb30BAHHIO

YIJII€BOOOPOOHOI'O ChIPhA.

Hcropusi OTKpbITHSIT W pa3pabOTKH ra3oBbIX M HE(PTAHBIX MECTOPOXKIECHHH B

Poccuiickoi @enepanui.

XHUMHUs YIIIEBOAOPOIHOTO CHIph M MOs Oyaymas mpodeccus.

VYTrIeBonopoIHOE TOIUIHBO, €70 BUBI U HA3HAYCHHE.

CHHTETHYECKHE KayuyKH: HCTOPHSA, MHOT0OOpa3ue U NepCreKTHBEL.
PesnHOTEXHUYECKOE TIPOU3BO/ICTBO H €ro pojib B HAy4YHO-TEXHHYECKOM IIpOrpecce.
CBapo4HOE MPOU3BOJCTBO M POJIb XHMHH YITIEBOJOPOIOB B HEM.

HedTs U ee TpaHCHOPTHPOBKA KAaK OCHOBA B3aWMOBLITOJHOTO MEKAYHApOIHOTrO

COTPYAHHYCCTBA.
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XAPAKTEPUCTHKA OCHOBHBIX BUJIOB VUYEBHOM AESTEJIBHOCTH

CTYIEHTOB

Coaepxanne 00y4yeHus

XapakTepHCTHKA OCHOBHBIX BH/I0B Y4e0HOI AeATeNLHOCTH CTYIEHTOB
(Ha ypoBHe y4eGHbIX AeicTBHII)

Baxueiil{e XUuMHU4YeCcKHe
MOHATHA

VMeHMe OaBaTh ONpelelieHHe M ONepHpOBaTh CieYIOLIMMH XUMHICCKHMH
[OHSTHAMH:  BEIIECTBO, XMMWYECKHH  3/IEMEHT,  aTOM, MOJIeKYa,
OTHOCHTE/IbHEIE ATOMHAS U MOJIEKYJIAPHAs MAcChl, HOH, aJlIOTPOTIHA, M30TOMBI,
XUMHYecKas CBf3b, ONEKTPOOTPHLATENBHOCTb,  BAICHTHOCTD, cTeneHb
OKWC/IEHHS, MOITb, MONIAPHas Macca, MOJIAPHbIH oGbeM ra3o00pa3HeIX BELIECTB,
BellecTBA MONEKYNSAPHOTO W  HEMONEKYJAPHOTO  CTPOCHHMA, pacTBOPBI,
3EKTPOTHT U HENEKTPOJIHT, 3EKTPOIIUTHYECKAA AUCCOLHALIA, OKHC/THTENb H
BOCCTAHOBMTENb, OKHCIIEHWE M BOCCTaHOBJICHHE, TemsoBoit 3QeKT peakLuH,
CKOPOCTh ~ XMMHYECKOW peakuud, KkaTajus, XUMHUYECKOE pPaBHOBECHE,
yrnepoasblii ckeneT, QyHKIUHOHAIbHAA rPpYIa, M30MEpHsl, TOMOJIOTUA

(OcHOBHBIE 3aKOHBI XHMHH

@OpMyTHPOBAHHE 3AKOHOB COXPAHEHHsi MAacChl BelleCTB W [OCTOSHCTBA
COCTaBa BELIECTB.

VCTaHOBKA TIPHYMHHO-CIEACTBEHHOH CBA3H  MEMIY comepxkKaHHEM OTHX
3aKOHOB M HalMcaHHeM XHMHYecKHX GopMy U ypaBHEHHIA.

VCTaHOBKA 3BOJIOLMOHHONW  CYIIHOCTH MEHJIENeeBCKOl W  COBPEMEHHOM
dopMyIHpOBOK MEPHOANIECKOr0 3aKOHA JI..Menpeneesa.

OObsicHeHHe (HU3MUECKOTO CMbICHA CHMBOJIMKH nepHOANYeCKol TabMHIb!
xummueckux sementoB J[M.MeHneneesa (HOMEpOB 3/IEMEHTa, nepHona,
rpynmel) W YCTaHOBKA TMPHYHH HO-CJICIICTBEHHOH CBA3H MeXAy CTpPOCHHEM
aroMa H 3a1conomepnoc1“smn H3IMEHEHHA CBOICTB 2IIEMEHTOB H 06]’)&3033HHI>IX
MMM BEIECTB B MEpHOJaX U rpynnax.

XapaKTepuCTHKa 3JIEMEHTOB MaJIbIX H GoNBIIUX MEPHOJOB M0 MX TMONOKEHHIO
B [lepHoaHYECKOI CHCTEME J.HU.Meuneneesa

OCHOBHBIE TEOPHH XUMHUH

VCTaHOBKA 3aBMCMMOCTH CBOFCTB XMMHYECKHX BEUIECTB OT CTPOCHHA aToMOB
00pasyrouiX HX XHMHYECKHX 3JIEMEHTOB.

XapaKTepHCTHKA BaKHEMUINX THIOB XHMHYECKHX cBA3ell M OTHOCHTE/IbHOCTH
3TOH THIONOTHH.

OGBsAcHeHHe 3aBMUCHMOCTH CBOICTB BEIIECTB OT MX COCTaBa W CTPOCHMWA
KPHCTAILTHYECKHX PEILeTOK.

@opMyNHpPOBKA  OCHOBHBIX MONOKEHUA  TEOPMH  MEKTPOIMTHHECKOH
MCCOLMALIAM ¥ XapaKTEepUCTHKa B CBETE 3TOH TEOPHH CBOICTB OCHOBHBIX
KJIACCOB HEOPraHMUECKHX COETMHEHNH.

@opMYIHPOBKA OCHOBHBIX [I0JI0KEHHH TEOPHH XHMHYECKOro CTPOEHHA
OpraHMUYECKHX COGJMHEHHI W XapaKTepHCTHKA B CBETE 3TOi TeOpHHU CBOMCTB
OCHOBHBIX KIACCOB OPraHHYEeCKHUX COeMHEHNH

Baxueiiume BellecTBa
W MaTepHANBI

XapaKTepHCTHKa COCTaBa, CTPOCHHA, cBOiicTB, MOMYYEeHHUA W MPUMEHEHHA
sakneitmux merannos (IA u Il A rpynn, anoMHHESA, XKefne3d, a B €CTECTBEHHO-
Hay4HOM TNpoHIie H HEKOTOPBIX d-371eMeHTOB) 1 UX COSIUHEHMIA.
XapakTepucTHKa COCTaBa, CTPOEHH, CBOIICTB, MOJYYEHHA W MPHMEHEHHA
paxkuetimmux memerannos (VIII A, VIIA, VIA rpynm, a Takke asora M
(ocdopa, yrnepoaa H KpeMHUA, BOJIOPOJIa) M MX COENMHEHHUH.
XapakTepHCTHKa COCTaBa, CTPOCHHA, CBOWCTB, MONY4YeHHA W MPHUMEHEHHA
BaKHEHIIMX KJIACCOB YIJIEBOAOPOMAOB (NKAHOB, LMK/IOAIKAHOB, anKeHoB,
ANKUHOB, apEHOB) U HX HauOosee 3HAYUMBIX B HapOJHOX03AHCTBEHHOM [laHe
npeicTaBHTENEH.

AHANOTHYHAA XapaKTepHCTHKA BaiHEHIINX npejcTaBuTeNeil APYrUX Kilaccos
OpraHHYeCKHMX COEIMHEHHIl: METaHONa M 3TaHOMa, CNOKHBIX (UPOB, KHPOB,
MBUI, anbleruaos (hopManbaeruios M aLeTanbAeruaa), KeTOHoB (aleToHa),
KapGOHOBBIX ~KHCAOT (YKCYCHOH KHCJOTBI, ~ JUld eCcTeCTBEHHO-HAYTHOIO
npoduns NpeAcTaBHTENeH  ApYrux  KaccoB KHCJIOT), MOHOCAxapHaoB
(rIoKo3bI), AMCAXapUIOB (caxapo3bl), [OJMCAXapHI0B (kpaxmana W
LE/UTION03Bl),  AHWIMHA,  aMHHOKHCIIOT, OelKoB, HCKYCCTBEHHBIX H
CHHTETHYECKHX

BOJIOKOH, Kay4yKOB, ILTacTMacc

XHUMHUYECKHIT A3bIK M CHMBOJIHKA

Tcrionb3oBaHne B ydeOHOl # MpodeCCHOHANBHOI AEATENBHOCTH XHMHHECKHX
TEPMUHOB M CUMBOJUKH.
HaspaHue W3yueHHHIX BELIECTB MO TPHBMANBHOH MK MesKLyHApOIHOM
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HOMEHKIaType M oTpakeHue cocrasa STHX COCOHHEHHH € MOMOLLBEO
XHMHYECKHX (hopmy.

Otpaxenne xummuecknx MPOLIECCOB C MOMOIIBIO YPaBHEHHH XHMHYECKHX
peakumii

Xumuueckue peakuun

O0bsicHenne CYWHOCTH ~ XHMHYECKHX  MPOLECCOB. Knaccugukauns
XMMHYECKHX peakumii Mo pasiuyHbim TIPH3HAKaM: YHCITy M COCTABY MPOaYKTOB
W pCareHToB, TemJIOBOMY addexty, alpaBlEHHIO, (pase, HAIHYMIO
KaTajnu3aTopa, M3MEHEHMIO CTereHel OKHC/IeHHs JJIEMEHTOB, 00pa3yiommx
BElIECTBA.

Ycranoska npusHakoB obmero u Pa3IMiHOTO B THIONOTHH peakuMil s
HEOpraHM4YeCKoi 1 OpraHHYecKOi XUMHH,

Knaccudpuuukauna semects u NPOLIECCOB C TOYKH 3peHHA OKHC/IEHMS-
BoccTtaHoBnenusa. CocTasjieHue YPaBHEHHUH peakuuii ¢ moMompio MeToaa
3JIeKTpoHHOro bananca,

OGbsicHeHne 3aBHCHMOCTH CKOPOCTH XHMHYECKOH DeaklMH M MONOKeHHs
XUMHYECKOr0 PaBHOBECHS OT pasiH4HbIX (akTopos

XuMHYeckui skcnepy-
MEHT

Beinonsenne xummyeckoro OKCMNEPHUMEHTa B IONHOM COOTBETCTBHH ¢
npasuiaMu 6e3onacHocTH,

Ha6monenue, ¢ukcauus w  onmcanme PE3YJIbTaTOB  NpOBEAEHHOIO
JKCIEPHMEHTa

Xumuueckas unpopma-
LA

Iposenenne  camocTosTenbHOro momcka XHMHYECKOH HH(pOpMaUuu ¢ |
HCIIO/Ib30BAHHEM Pa3/IMYHBIX HCTOYHHMKOR (HayuHO-MOMYASPHBIX  M3xaHMit,
KOMIILIOTEpHBIX 0a3 naHHbIX, pecypcos U HTepHeTa).

Hcnonbzopanne KOMOBIOTEPHBIX TeXHONOrui 11s obpaborku nepeayu
XMMH1eCKOH MH(OPMALIHK M ee NpeCcTaBleHNs B Pa3NUYHbIX dopmax

PacyeTsl mo xumMuueckum
(bopmynam u ypasHeHHsM

YcTaHoBKa 3aBHCHMOCTH MEKLY Ka4CCTBEHHOMH 1 KONMYECTBEHHOI CTOPOHAMH
XHUMHYECKHX 00BEKTOB M MPOLIECCOB.
Pelienne pacuerbix 3ana4 no xumudeckum Gdopmynam H ypaBHeHuAM

[podunsroe 1 npodeccronansho
3HaYUMOe
cozepxaHue

O6bAcHeHHe XMMHYECKHX ABNCHHH, NPOMCXOAAIMX B Mpupoe, ObITY M Ha
NPOH3BOACTEE.

Onpenenenne BosmoxkHOCTEl MpOTeKAaHHA XHMUYECKHX TMpeBpalieHuil B
Pa3IMYHBIX YCIOBHAX.

Cobuonenne npasun sxonoruyecky TPaMOTHOrO MOBEAECHHS B OKpYXaloleii
cpene.

OueHka BIMSHMS XUMHYECKOTO 3arpsA3HEHUs OKpYKalolleHd cpeabl Ha
OPTaHH3M YeJOBeKa H IPYTrHe JKUBbIE OPraHH3MBL

Cobmonenne mpaeun GesonacHoro 00paleHns ¢ roploYuMH M TOKCHYHBIMHU
BeLecTBamu, 1abopaTopHBIM 060pyI0BaHHEM.

IoxaroToska pacTeopos 3anaunoit KOHLIEHTpaLH B GBITY M Ha MPOM3BOJCTEE,
Kputnueckas  ouenka AOCTOBEPHOCTH ~ XHMH4YeCKOH  mH(popmarimy,
NOCTynarowieii U3 pa3HbIX HCTOYHHUKOB
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Y‘IEBHO-METOJ.IH‘IECKOE U MATEPHAJIBHO - TEXHUYECKOE OBECIIEYEHUE
[IPOTPAMMBI YYEBHOM JUCITAILINHE] BJ1.06 XUMMsI

OcBoenne [IpOrpaMMBbI y4eGHON AHCIHITTHEES OV]1.09 Xumus HpearnonaraeT Hajauupe B
npodeccroHaTB O oOpasoBarensHoit OpraHu3anyMu,  peanusyroLieit obpasoBarensuyio
[IporpaMMmy cpenHero o6mero 00pa3oBaHHs B mpexenax oOCBOEHHs OIIOIT CIIO Ha 6aze
OCHOBHOro obmero o6pasoBanus, yueGHOro KabHHeTa, B KOTOPOM HMeEEeTCS BO3MOKHOCTE
obecrieunTh CBOGOIHBIIH AocTyn B UHTepHeT Bo Bpems y4eOHOro 3aHATHS W B IepHO
BHEY4eOHO} HesTeNsHOCTH obyuaromuxcs.

[lomerenne  kaGumera AOJDKHO  yNOBJIETBOPATH  TpeGOBaHHAM Cannrtapso-
SIUIEMHONIOTHYECKUX IIPABHI H HOopMaTHBOB (CanlluH 2.4.2 No 178-02) u 6wITH OcHameHo
THIOBBIM ~ 000OpYIOBaHMEM, YKa3aHHBIM B HAaCTOAIMX TpeOOBaHMAX, B TOM wuCle
CICHUANU3UPOBAHHON y4eOHOH Mebeapo u CpeacTBaMu  OOy4YeHHs!, JOCTATOYHBIMH s
BEITOJIHEHHA TPEOOBAHHUH K YPOBHIO MOATOTOBKH o0ydaromumxcs.

B xabuHere nomxHO G6bITH MyIbTHMEnHOE 06OopynoBaHKE, HOCPENCTBOM KOTOpOro
YHaCTHHKHM 00pa3oBaTe/IbHOrO mpouecca MOTYT IIPOCMATPUBATh BU3YaIbHYIO MHGOPMALHIO 110
JMTepaType, CO31aBaTh IIpe3eHTAaIHH, BHJICOMATePHAIIB], HHBIE JOKYMEHTEL

B cocraB yue6HO-MeTomuueckoro u MaTepHaTbHO-TEXHHYECKOTO 00eceYeHus IIPOrpamMMBI
y4ueOHOM AUCIMIIINHE BJ1.06 Xumus Bxomsr:

® MHOTO()YHKIIHOHAIBHBIN KOMILIEKC TIpernoaaBare’s;

*HATypalbHbIE 00BEKTEI, MOJIEIH, IPHGOPHL | HabOpBI U4 IOCTaHOBKH JEMOHCTPAIIMOHHOTO

H YYEHHYECKOrO 5KCIIEPUMEHTA;

¢ [ICYaTHBIC M SKPAHHO-3BYKOBBIE CPE/CTBA OOyYeHH S,

*CPEICTBA HOBBIX HH(POPMALOHHBIX TEXHOJIOTHIA;

® DEAKTHBEI,

¢TICPEYHH OCHOBHOH U IOMOJHUTEIbHON yaeGHO# JIATEPaTypHI;

®BCIIOMOTaTe/IbHOE 000PYI0BaHNE ¥ HHCTPYKIIHH;

*OubIHOTeYHELH POHI.

B 6ubmuoreunsiit honx Bxomar Y4eOHUKH M y4eGHO-METOIHYECKHEe KOMILIEKTE (YMK),
PCKOMCHJIOBaHHBIC ~ MM JONYNIEHHBIE JUIS  HCIOJB30BAHUS B IpodecCHOHATBHBIX
00pasoBarebHBIX OpraHU3ALMSX, peamnsylommx o0pa3oBaTeNbHyI0 IIPOrpaMMy cpeJHero
obmero o0pazoBanus B npenenax ocsoeHus OIIOIT CIIO nHa 6ase oCHOBHOrO ob1iero
obpazoBanus.

butGnnoreunsrii boux Moxker 6BITH AOMOJHEH  XMMHYECKOH  SHIMKIONequeit,
CIPaBOYHHKAMH, KHUTAMHU U1 YTEHUS 10 XHMUH.

B nponiecce ocBoenus mporpammer yueOno# smenunmuast BJ[.06 XuMus cTyae TSI 10IKHbI
HMETDH BOSMOXHOCTB I0CTYNA K 3JIEKTPOHHBIM Y4eOHEIM MaTepHaIaM Mo XHMHH, UMEIOIUMCS B
cBobomHOM jocTyme B cetm UWuTepHer (3NEKTPOHHBIM KHHTaM, IPaKTHKYMaM, TecTaM,
Mmatepuanam EI'D u ap.).
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PEKOMEHAYEMASI JIMTEPATYPA

151 CTYIEHTOB

1. T'a6puensn O.C., OctpoymoB WL.I. Xumusi: yueOHHK A CTYACHTOB npodeccHoOHANTBHBIX
0Gpa30BaTeIbHBIX OPraHH3alMii, OCBAHBAIOIIHX npodeccnn u crnenupansaoctd CI10. — M., 201 8

2. Ta6puensu O.C., Octpoymos WL.I. Xumus s mpodeccuii H CIENHATbHOCTEH eCTECTBEHHO-
HAYYHOro MpoQuid: y4eOHHK A CTYICHTOB npoecCHOHATBHBIX 00pa30BaTEIBHBIX opraHu3anuii,
ocpamBaorux npodeccun u cnenpansroctd CI10. — M., 2018

3. Ta6puensu O.C. u np. Xumus. [IpakTiKyMm: yue6. mocobue st CTyACHTOB npodecCHOHANBHBIX
00pazoBaTeIbHBIX OPraHU3aIMH, OCBAMBAIOIIHX npodeccnn u crnenmansaoctu CI10. -M., 2018

4 T'a6puensa O.C.u ap. Xumus: nocodue /s MOArOTOBKH K EI'D: y4e6. mocobue Iisi CTYICHTOB
npodecCHOHATBHBIX 00pa30BaTENbHBIX opraHm3anmii, OCBAHBAIOMMX IpodeccHd M CHeUHATPHOCTH
CITI0.-M.,, 2018

5.Ta6puensa O.C., Jlsicosa I'T. Xumus. TecTsl, 3ahaud M ynpaxHeHus: yuel. nocobue s
CTYIEHTOB MPOpECCHOHANIBHBIX —00pa30BATENbHBIX opraHM3aluii, OCBAMBAIOWWMX mpodeccun 1
cnemuansroctu CIIO. — M., 2018

6.Epoxun I0.M., Kopanesa W.b. Xumus s npodeccuii U CIEeNHATBHOCTEH TEXHHYECKOro I
eCTECTBEHHO-HAYYHOTO mpoduieii: y4eOHHK i CTY[CHTOB npod)ecCHOHATBHEIX 00pa30BaTeIbHbIX
OpraHH3aluil, 0CBAHBAIOIKX MPO(ECCUH H CTICIHAILHOCTH CITO.— M., 2018

Jlst npenoasareieii

1.06 o6pasosanun B Poccuiickoil deneparu: denep. 3axon ot 29.12. 2012 Ne 273-03 (B pen.
deepalbHBIX 3aKOHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot
73.07.2013 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, or 27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-@3, ¢ u3M., BHCCCHHBIMH
denepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3M. OT 19.12.2016.)

2.Ilpukas MusnoGpuaykun Poccun OT 17.05.2012 No 413 «O6 yTBepiAeHHH (enepalbHOro
roCyAapcTBEHHOro 06pa3oBaTenbHOro CTaHAapTa CPeAHEro (monHoro) obiero 06pasoBAHU.

3.06 oGpasopanun B Poccuiickoii denepani: dbenep. 3aK0H OT

79.12. 2012 Ne 273-®3 (B pea. PepepanbHbIX 3aKOHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-@3, ot 73072013 Ne 203-®3, ot 25.11.2013 Ne 317-@3, oT 03.02.2014
Ne 11-®3, ot 03.02.2014 Ne 15-®3, o1 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne
148-®3, ¢ u3M., BHECEHHBIMH denepanbHEIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pea. 0T 03.07.2016, ¢
m3M. ot 19.12.2016.)

4. Tlncsmo JlemapTaMeHTa rocy1apCTBEHHO MOIMTHKA B cepe mOAroTOBKU PabOUMX KaApoOB 1
JIIIO Munobpuayku Poccun OT 17.03.2015 Ne 06-259 «PeKoMEHIAMA IO OPraHM3AHM MOy ICHI
cpemmero ofmero o0pasoBaHMs B Mpejciax OCBOGHHSI 00pa3oBaTeNbHBIX NpOrpamMM CPEAHEro
npodheCCHOHATBHOTO obpasoBanus Ha Oa3e OCHOBHOTO obmiero obpasoBaHHs C YIETOM tpeboBaHni
esiepabHBIX  TOCYNApCTBEHHBIX 00pa3oBaTeNbHEIX CTAHIAPTOB H nomydyaemoii mpodeccHu  HIH
CIICIHATBHOCTH CPeIHero MpopecCHOHaIbHOro 00pasoBaHUsD).

5.a6puensn O.C., Jisicosa I'.I'. XuMus: KHUTA Ul TIperniofaBaTens: y4ed.-MeTox. nocobue. —
M., 2018

6.l'a6puensi O.C. n ap. Xumust JUIA npodeccuit u CleLMaTbHOCTEH TEXHUYECKOro mpoduis
(3neKTpPOHHOE TIPHJIOIKEHHE).

HuTrepHeT-pecypebl
www.pvg.mK.ru (onuMImana «IToxopu BopoOrpeBBI FOPBI»).
www.hemi.wallst.ru (O6pasoBaTeIbHBIH CaifT JUIA TIKOJIBHUKOB (XHMUSI»).
www.alhimikov.net (OGpasoBaTeIbHbIi caiiT JU1s IKOJIBHUKOB).
www.chem.msu.su (QnexrporHas GuOIMOTEKa 10 XUMUH).
www.enauki.ru (MHTEpHET-U3aHue UL yuurenel «EcTecTBEHHBIC HAYKH»).
www. 1 september.ru (MeToaHYecKas ra3seTa «IlepBoe ceHTIOPs»).
www.hvsh.ru (skypHaT « XHMHES B IIKOJIE).

SON Lh ke LAY
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