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PaGouast mporpamma y4eOHOH JUCHMIUIMHBI «XHUMHS» U1 CIEHUAIBHOCTH  CPEIHETO
npodecCHOHATBbHOTO  00pa3oBaHMsA TexHHuYeckoro mnpoduis: (mamee — CIIO): 23.02.07
«Texunyeckoe 00CITy)KUBaHUE U PEMOHT JABHTaTENICH, CHCTEM U arperaToB aBTOMOOUIICI.

Opranuzanus-pazpadorunk: AHITOO «YpanbCkuii MOTUTEXHUISCKUN KOJUTSIH

Copep:xxanne pabouell mTporpaMMbl pealu3yeTcss B TMPOILECCE OCBOEHHUS OOYYaIOUUMUCS
obmeobpazoBarensHoro nukiaa ITICC3 CIIO ¢ momydenuem cpeanero oOmiero obpa3oBaHus,
paspabotaHHoOi B cooTBeTcTBUU ¢ TpeboBaHusiMu ®I'OC cpennero obmero oopazoBanus, GI'OC
cpenHero  mpodeccuoHanmbkHOTO — OOpa3zoBaHusi  crenuanbHocTH  (mamee  —  CIIO):
23.02.07 «Texuuueckoe 00CIIy>)KMBaHHE U PEMOHT JIBUTaTellel, CHCTEM U arperatoB aBTOMOOUIICH,
Ha OCHOBE MPHUMEPHOW MPOrpaMMbl 0O0IIE00pa30BATEIHHON YUECOHOM IUCHMIUIUHBI «XUMUS»,
pexomenayemoid ®I'AY «DUPO» (mpotokon ot 28 urons 2016r. Ne 2/16-3.).



HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma o61meo6pazoBaTenbHON yueOHoM auctummabl OY J[.07 Xumus npeaHasHaueHa
JUTS. U3YUYESHHSI XUMUH B TIPO(ECCHOHATBHBIX 00pa3oBarenbHbIx opranuzamusx CI1O, peanusyrommx
o0pa3oBaTeNnpHyI0 MpOrpaMMy CpeAHero oOIIero o0pa3oBaHMsI B MpPEJENax OCBOEHUS OCHOBHOMN
npodeccuoHanbHoi oOpazoBatensHol mporpammel CIIO (OITOIT CIIO) Ha 6a3e OCHOBHOTO
o0miero o6pazoBaHus IpU MOATOTOBKE KBAJTM(UIUPOBAHHBIX Pa0OUUX, CIIyXkKallUX, CICIHAINCTOB
CPEIIHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpenHero obmero oopa3oBaHUs,
MPEIBSIBISEMBIX K CTPYKTYpE, COJEPKAHUIO M Pe3ysibTaraM OCBOCHHUS YYEOHOW IUCIMILINHBI
bJ1.06 Xumus, B COOTBETCTBUHU ¢ PeKOMEHIaUsIMH 110 OpraHU3AIMK TOJYYCHHS CPETHET0 00IIero
oOpa3oBaHMs B Ipejenax OCBOCHHUs 00pa3oBaTENIBHBIX MPOrpaMM CPEIHETO MPOQeCCHOHATHHOTO
oOpa3oBaHus Ha 0aze OCHOBHOTO 0O0IIero oOpa3oBaHHsS C y4eToM TpeOoBaHUMl (enepanbHbIX
rOCy/IapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB U IMOJIy9aeMOU Mpodeccuu Wil CHeIHaIbHOCTH
cpenHero npodeccruoHanbHOro odpazoBanus (muchbMo JlemapramMeHTa rocy1apCTBEHHONW MOTUTHKU
B cepe moaAroToBku padounx kaapos u 10 Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanne nporpamMmmbl OY /1.07 XuMus HanpaBlieHO Ha JOCTUKEHUE CIEAYIOIIMX LEeei:

o dbopMupoBaHue y OOydYarOIIUXCS YMEHUS OIICHUBATh 3HAYUMOCTh XHMHUYECKOTO
3HAHUS IS KQXKI0T0 YEJI0BEKa;
o (dbopMupOBaHHE Y 00YJAIOIIMXCS [IEJTOCTHOTO MPEICTABICHUS O MUPE U POJIU XUMHH

B CO3/IaHUU COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI MHPA; YMEHHUS OOBSICHATH OOBEKTHI H
MIPOLIECCHI OKPY>KAIOIIEH 1eHCTBUTEIBHOCTU: IPUPOAHOMN, COIIMAIBHOM, KyIbTYPHOM, TEXHUYECKOM
Cpelibl, HCTIONB3YS JIJISl ’TOT0 XUMUYECKHUE 3HAHNUS,

. pazBuTHE y OOydYaromuXxcs yMEHHHA pa3inydaTh (DAKTBl W OIICHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BUIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPHUEB C

OTIPENIETICHHON CUCTEMOM IIEHHOCTEH, PopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

o nproOpeTeHne O0yYaroIIMMHCS OTbITa PA3HOOOPAa3HOW AEATeTbHOCTH, MO3HAHUS U
CaMOITO3HAHUS; KJFOUEBBIX HABBIKOB, UMEIONINX YHUBEPCATHLHOE 3HAUYCHUE ISl PA3JINIHBIX BUJIOB
JeSITeNIbHOCTH (HaBBIKOB pEIIeHHs] poOsieM, MPUHATHS pelIeHuH, Moucka, aHanm3a U 00paboTku
nH(pOpMaNNY, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHUMN, COTPYTHUIECCTBA, OS30TIACHOTO
oOpallleHusl C BeIIeCTBAMHU B TTOBCETHEBHOM JKU3HH).

B nporpammy BKIIOYEHO cojep:KaHME, HalpaBiIeHHOE Ha (POpMHpPOBAHHE y CTYJEHTOB
KOMIIETCHIINH, HEeoOXoauMBIX s kKadecTBeHHOro ocBoeHus OITOII CIIO Ha 0a3e OCHOBHOTO
o0miero o0pa3oBaHusl C IMOJYyYEHHUEM CpEIHEro 0OIero oO0pa3oBaHUS; MPOrpaMMbl MOJITOTOBKH
KBATM(UIIUPOBAHHBIX PAb0OYMX, CIYXKAIIMX, MPOTPAMMbl TOJITOTOBKU CIEIHAIUCTOB CPEIHEro
3sena (IIITIKPC, IIIICC3).

[Tporpamma ydeOno#t muctumauael OY .07 Xumus sBiseTcs OCHOBOW A pa3pabOTKH
pabounx mporpamMM, B KOTOpPHIX MpOQEeCCHOHAIBbHBIE O00pa30BaTElbHBIE  OPTaHU3aINH,
peanu3yomue 00pa3oBaTeIbHYI0 IpOrpaMMy CpeAaHero oomero o0pa3oBaHMs B Ipelenax
ocBoeHus:i OIIOII CIIO na ©0a3e OCHOBHOrO 00IIero 00pa3oBaHUS, YTOYHSIOT COJIEp)KaHUE
y4eOHOro Marepuala, MOCIeI0BaTEIbHOCTh €ro M3YYeHHUs, paclpeiefieHhe Y4eOHBIX 4YacoB,
TEMaTUKy pedepaToB, BHJABI CAMOCTOSTEIBHBIX pabOT, Y4YUTBIBasS  CIENU(UKY MPOrpaMM
MOATOTOBKH KBATU(DHUIIMPOBAHHBIX pabOUYMX, CIyXKAIUX M CICIUATNCTOB CpPEIHETO 3BEHA,
ocBanBaeMoi podeccuu WM CHeHalbHOCTH.

[TporpaMMa MOKET HCHOJB30BATHCA IPYTHMH MPOQPECCHOHATBHBIMU 00pa30BaTEIbHBIMU
OpraHU3aNMIMH, PEATU3YIOMUMUA 00pa30BaTEIbHYIO IPOrpaMMy CPEIHETO OOIIEro 00pa3oBaHus B
npenenax ocsoenuss OITOIT CITO na 6a3e ocHoBHOTO 061IeTO 00pazosanws (IIITKPC, ITTICC3).



OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCHUILIAHBI BJ1.06 XUMUS

XuUMHSL — 3TO HayKa O BEILECTBAX, UX COCTABE U CTPOEHHUH, CBOMCTBAX U IMPEBpAIICHUSX,
3HAYCHWN XUMHUYECKUX BEIIECTB, MAaTEpPHaJOB U MPOLECCOB B TPAKTUYECKON AESITEIBHOCTH
YeJI0BEKA.

Conepxanne obmeoOpa3oBarenbHoil yueOHoi muctummuinabl OY .07 XuMus HampaBlieHO
Ha YCBOEHHE OOy4aroIUMUCS OCHOBHBIX IOHATUH, 3aKOHOB M TEOpUH XUMHH; OBJaJE€HUE
YMEHHUSAMHU HAOJIIOAAaTh XUMUYECKUE SBJICHUS, TPOBOIUTH XUMHUECKUI IKCIIEPUMEHT, IPOU3BOIUTH
pacueTbl Ha OCHOBE XMMHMUYECKUX (POPMYJI BELIECTB U YPABHEHUN XUMHUECKUX PEAKIIUH.

B mporecce u3ydenus XumMun y 00ydarommuxcsi pa3BUBAIOTCS MO3HABATEIbHBIE HHTEPECH U
MHTEJUIEKTyallbHble CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM NPHOOpETeHHsl 3HaHWM 1O
XMMHU B COOTBETCTBUH C BO3HUKAIOUIMMH JKU3HEHHBIMH MPOOJIIEMaMH, BOCIIUTHIBACTCS OEpPEeKHOE
OTHOILIECHMS K MPUPOJIe, IOHUMaHHUE 3JI0pOBOr0 00pa3a >KU3HHU, HEOOXOIUMOCTH MPENyNPEeKICHUS
SIBJICHHI, HAHOCSIIIIUX BPE.l 3A0POBBIO U OKPYXKAOIIEH cpere.

OHM OCBaMBaIOT NpPUEMBbl TPAMOTHOI'0, 0€30M1aCHOI0 UCIOIb30BaHUS XUMUUYECKUX BEIIECTB
Y MaTepUajoB, IPUMEHIEMBIX B OBITY, CEIbCKOM XO3SIICTBE M Ha TIPOU3BO/ICTBE.

[Tpu cTpyKTypHpOBaHUU COJEpXkaHUs 00Ie00pa3oBaTeIbHON yUeOHOW IUCHUIUIUHBI IS
npodecCHOHATBHBIX ~ 00pa30BaTCNIBHBIX ~ OpPraHW3alud,  PeaTu3yIoNnmMX  00pa3oBaTeIbHYIO
nporpamMmy cpeasero ooero odpaszosanus B npenenax ocsoenus OIIOIT CITIO Ha 6a3e 0CHOBHOTO
o0miero o0pa3oBaHMS, YYHTHIBATACH OOBEKTHBHAS PEAThbHOCTh — HEOOJBIIOW 00BEM 4YacoB,
OTHYLIEHHbIX HA M3yYeHHE XHMMHUU U CTPEMJIEHME MaKCUMaJbHO COOTBETCTBOBATH HAEAM
pasBuBatomiero ooydenus. [loaTomy TeopeTHdeckne BOMPOCH MAaKCHMAIBHO CMEIIEHBI K Havyaly
M3YyYEHUS TUCLMIUIMHBI, C TEM YTOObI MOCIeAYIONN (haKTHUECKUI MaTepuall paccCMaTpUBaJICs Ha
OCHOBE M3yYEHHBIX TEOPUH.

Peanuzanus 1eAyKTUBHOIO MOJXO0/a K M3YYEHHMIO XMMHHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JOTHYECKUX OMNEpaniii MBINIICHUS, KaK aHalli3 W CHHTE3, O0OOIIEeHHEe ¥ KOHKpETH3aIus,
CpaBHEHME U aHAJIOIUA, CUCTEMaTHU3alus U KilacCu(uKanus u Jip.

N3yuenne XxuMuu B MPOPECCHOHATBHBIX 00pa30BaTEeNbHBIX OPTaHU3ALMUIX, PEaTn3YIONIIX
00pa3oBaTeNnbHYI0 NPOrpaMMy CpeHero oouiero oopaszoanus B npenenax ocsoenuss OITOIT CIIO
Ha 0a3e OCHOBHOTO 0O0uIero oOpa3oBaHMsl, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT MPOQHII
npo¢eCcCHOHATBLHOTO 00pa30BaHus. JTO BBIPAXKAETCS B COJCPKAHUU OOyUEHUsI, KOJTMUECTBE YacoB,
BBIJICIISIEMBIX Ha M3YYCHHE OTHENBHBIX TEM IPOTPaMMBbl, TIIyOWHE WX OCBOCHHS OOYYarOIIMMUCH,
o0beMe M XapakTepe MPAaKTUYECKUX 3aHATHH, BUIAaX BHEAYAMTOPHOW CaMOCTOATENbHON paboOThI
CTY/ICHTOB.

ITpu ocBoenun npodeccuit CI1O u cneunansuocreit CIIO ecTecTBEeHHO-HAYYHOTO TMPOQHIIS
po¢eCCHOHAIBHOTO 00pa30BaHus XUMHUS n3ydaercs Ha 6a3oBoMm ypoBHe ®I'OC cpemnero obmiero
obpazoBanust, npu ocsoeHnu npodeccuit CIIO u cnenmansHocTeit CIIO TexHMuUeckoro npoduis
npodeccnoHanbHOT0 00pa3oBaHUs XUMHS U3ydaercs Oosiee yriyOoJeHHO Kak NpoduiibHas yuyeOHas
JTMCLUIUINHA.

[Tpu ocBoenun mnpodeccuit CIIO u cnenumansHocteir CIIO conuaibHO-3KOHOMUYECKOTO
npodwmisa, cnenuanbHocted CIIO rymaHuTapHoro mnpo¢uis paccMaTpUBAaeTCs XHMUYECKUN
KOMIIOHEHT €CTECTBEHHO-HAYYHOTO OOpa3oBaHMs B MpeEeliaX HM3Y4YCHUS Y4eOHOW IMCIUTUIAHBI
«EcrectBo3Hanue» mpeamerHoi obnactu «EctectBennbie Haykm»y PI'OC cpemnero ooiero
oOpa3oBaHus.

Cremuduka u3ydyeHUs XMMUU TIPH OBIAJAECHUU NPO(EcCHsIMU M CIEHUATbHOCTIMU
TEXHUYECKOIo MpouiIsi OTpaXkeHa B Kax a0l teme pasnena «ConaepkaHue y4eOHOM AUCHUIUIMHBD
B pyopuke «IIpodmiibHbie 1 podhecCHOHATEHO 3HAYUMBIE JIEMEHTHI COIEPIKaHUS.

DTOT KOMIIOHEHT peaju3yeTcs TpH HHIWBHAYyaJIbHOM CaMOCTOSTENBHOW pabore
oOyyaromuxcs (HamucaHuu pedeparoB, IOATOTOBKE COOOIEHHH, 3alluTe MPOEKTOB), B MpoIecce
y4eOHON JAeATeNbHOCTH I0Jl PYKOBOJCTBOM IIpernojaBaTens (BBIIOJHEHHMM XUMHYECKOTO
SKCIepUMEHTa —  JaOOpaTOpPHBIX  OMBITOB M  MNPAKTHUYECKHX  paboT,  pelleHHuu
IIPAaKTUKOOPHUEHTUPOBAHHBIX PACUETHBIX 3a/a4 U T.[.).



B comepxanuu  y4yeOHOW  JUCHMIUIMHBI  JUIS  €CTECTBEHHO-HAy4YHOTO  Mpoduiist
npodecCHOHATbHO 3HAYMMBIA KOMIIOHEHT HE BBIJICJICH, TaK KAaK BCE €r0 COJEp)KaHUE SIBISCTCS
npoUIEHO OPUEHTUPOBAHHBIM U HOCHUT MPO(EeCcCHOHAIEHO 3HAUMMBIH XapakTep.

B mponecce n3ydueHuss XUMUU TEOPETUUYECKUE CBEICHUS JOMOJHSIOTCS AEMOHCTPALUSMU,
1a00paTOPHBIMU  ONBITAMU M MPAKTUYECKUMH 3aHATUAMU. 3HAYUTEIBHOE MECTO OTBOAMTCS
XUMHYECKOMY JKcrepuMeHTy. OH OTKpPBIBa€T BO3MOXKHOCTH (OPMHUPOBATH y OOyYaAIOLIUXCS
crelfalibHble MpeIMeTHbIE YMEHHs: paboTaTh C BELIECTBAMH, BBIIOJIHATH MPOCThIE XUMHUYECKUE
OTBITHI, YYUTh O€30MaCHOMY ¥ OSKOJOTHYECKH TPAMOTHOMY OOpAIllEHHI0 C BEIICCTBAMH,
MaTepuagaMH U MpolieccaMu B ObITY U Ha MPOU3BOJICTBE.

Jlist opraHu3anuu BHEAYJUTOPHOW CaMOCTOSITENILHON pabOThI CTY/IEHTOB, OBJIA/ICBAIOIINX
npodeccusmu CIIO u cnenmanpHOoCcTIMH CIIO TeXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiieit
npodeccHoHATLHOTO 00pa30BaHUsl, MPEACTABICH MPUMEPHBIN NepeueHb pedepaTtoB (IOKIAIOB),
WHJIMBHU1yalbHBIX TPOECKTOB.

B nporecce m3ydeHuss XUMUU BXXHO (POPMUPOBATH MH(DOPMANMOHHYIO KOMIIETEHTHOCTH
oOyuatomuxcs. IlosTomy mpu  opraHuMzalud  CamMOCTOSTENbHOM  paboThl  HEOOXOAMMO
aKIICHTHUPOBATh BHUMAaHHUE OOYy4YaAIOMIMXCS Ha TMOUCKE HHGPOPMAIMU B CPEICTBAX MacCMeua,
WNuTtepHere, yueOHOW U CIEUUAIBHOW JHMTEpaType C COOTBETCTBYIOIIUM O(GOPMICHUEM H
MPECTABICHUEM PE3YJIBTATOB.

Nzyuenne obmeoOpazoBarensHoil yueOHoit OVY/[.07 Xumus 3aBepiuaercss MOJBEICHUEM
uToroB B ¢dopme muddepeHIMpoBaHHOTO 3adeTa WM dSK3aMeHa B paMKaxX IMPOMEKYTOYHOU
arrectaiuu ctyneHtoB B mporecce ocBoenus OIIOIT CIIO c¢ momyueHueM cpemHero ooOIero
obpazosanus (ITITKPC, TITICC3.).

MECTO YYEBHOM JUCIHUTIJIMHBI B YYEBHOM ILJIAHE

VYyeOnas nucrurmumHa OY/[.07 Xumus sBisercs y4eOHBIM MIpPEeIMETOM IO BBIOOPY H3
oOsi3aTenpbHOM TpenmeTHor ooOmactu  «EcrectBennsle Haykm»y ®OI'OC cpemnero obmiero
o0Opa3oBaHUsl.

B mpodeccronanbHBIX 00pa3oBaTeNbHBIX OPTaHU3AIMAX, PEATU3YIOMINX 00pa30BaTEIbHYIO
nporpamMmy cpeanero oouero odpazoBanus B npenenax ocsoenuss OIIOIT CITIO na 6aze 0CHOBHOTO
oOmiero oopazoBanus, yueOHas aucuumianHa OY /(.07 Xumus nzydaerca B o0uieo0pa3oBaTeIbHOM
nukie yaeoHoro OIIOIT CITO nHa 6a3e ocHOBHOro 001Iero oOpa3oBaHus C MOJyUYEHHEM CPEIHETO
obmero oopazosanus (IITIIKPC, ITIICC3).

B yuebnpix mnanax [IIIKPC, IITICC3 mecto yuebHoi muciurumabl OY /(.07 Xumus — B
coctaBe 0011€00pa30BaTENbHBIX YYEOHBIX JUCHUIUIMH 1O BbIOOPY, (QOpMHUpYyEMBIX U3
o0s3aTenbHBIX MpeameTHbix obmacteit @I'OC cpexnero obmero obpasoBaHus, Uid Hpodeccuit
CIIO wmu cnietmanbaocTelt CIIO cooTBeTcTBYIOMIET0 Mpodhusis MPoPecCHOHATBHOTO 00pa30BaHUsI.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCITATITAHBI

OcBoenue coaepxxanust yaeoHou auctumuinabl OY J[.07 Xumusi, obecrneunBaeT T0CTHKEHNE
CTYJIEHTaMH CJIEIYIONINX PEe3yIbTaTOB:

JIMYHOCTHBIX

o 9yBCTBO TOPJOCTH W YBKEHUS K HCTOPUU W JIOCTHIKCHHSIM OTCYCCTBCHHOMN
XUMHYECKON HAayKH; XUMUYECKU TPaMOTHOE TOBEJEeHHE B MPO(ecCHOHATBHON JesITEIbHOCTH U B
OBITY TIpU OOpAIICHUH ¢ XUMUYECKUMH BEIIECTBAMHU, MaTEPHAIaMHU U TPOLIECCAMU;

o TOTOBHOCTh K TMPOJOJDKEHHIO OOpa30BaHHWsS W TOBBIINICHUS KBalH(pUKAIUU B
n30paHHOi mpodeccnoHaNbHON AEATeTbHOCTH W OOBEKTHMBHOE OCO3HAHHE POJM XUMHUYECKUX
KOMIICTCHITUH B 3TOM;



. YMEHUE HCIOJIb30BaThb JOCTUXKEHUS COBPEMEHHOM XHMMMYECKOM HaykKu U
XUMHYECKNX TEXHOJIOTHH JJI4  IIOBBIIIICHUSA COGCTBCHHOFO HWHTCJUICKTYAJIbHOI'O pPAa3BUTHA B
BBIOpaHHOI IpodeccnoHaIbHON IeSITEIbHOCTH;

MeTanpeIMeTHBIX

° HCIIOJIb30BAHUC Pa3JIMYHbBIX BHUIOB MMO3HABATCIILHOM ACATCIIBHOCTH M OCHOBHBIX
UHTEIUICKTYaIbHBIX ONepaluid (MOCTAHOBKU 3a/aud, (HOPMYyTHPOBAHMS THUIIOTE3, aHAU3a H
CHUHTC34a, CPABHCHUA, 0606H_IGHI/I$I, CUCTCMAaTU3alu, BBIABJICHUA NPUYINHHO-CICICTBCHHBIX CBﬂSGﬁ,
MOMCKa aHAJIOrOB, (POPMYJIMPOBAHKS BBIBOJOB) JUIS PEIICHUS MOCTABICHHOW 3a[a4yH, IPUMCHCHHUE
OCHOBHBIX METO/IOB MO3HAHUS (HAOIIOACHHUS, HAYYHOTO SKCIIEPUMEHTA) JJIs U3yUSHHS Pa3IMYHbIX
CTOPOH XHMHYECKHX OOBEKTOB U IIPOIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOIMMOCTb
CTaJIKUBAThCS B PO eCCUOHATIBHOM cdepe;

° HCIIOJIb30BAHHUC PA3JINYHBbIX UCTOYHUKOB IJIA MOJYUCHUA XUMHYECKOU I/IH(I)OpMa]_[I/II/I,
YMEHHUE OLICHUTh €€ JOCTOBEPHOCTD ISl IOCTHIKCHHSI XOPOLIUX PE3YJIbTaTOB B MPO(ECCHOHATBHON
cdepe;

NpeIMeTHBIX

. chopMHPOBAHHOCTh TIPEICTABICHUI O MECTe XHMHH B COBPEMEHHOW Hay4dHOIl
KapTHHE MHUpa; TOHUMAaHWE pPOJIM XMMUU B (OPMHPOBAHMU Kpyro3opa U (PyHKIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JUIS PEIICHHUS TPAKTHYCSCKUX 3a/1a4;

. BJIaJICHUE OCHOBOIMOJIAralOUMMU XUMUYECKUMH OHATUSAMU, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;
. BJIAJICHUE OCHOBHBIMH METOJAMU HAYYHOI'O MO3HAHUS, UCMOJb3YEMBIMU B XHUMUU:

Ha6J'IIOI[eHI/I€M, ONMHMCAHUCM, U3MCPCHUCM, OSKCIICPUMCHTOM; YMCHUC O6pa6aTbIBaTb, 00BACHATH
PE3YIbTAaThl MPOBCACHHBIX OIIBITOB W ACJIAThb BBIBOJAbI; I'OTOBHOCTL U CIIOCOOHOCTE IIPUMCHATH
MCTOJbI TO3HAHUS ITPU PCHICHUH MPAKTUYCCKUX 3aa4,

. chOpPMUPOBAHHOCTh YMEHHUS J1aBaTh KOJUYECTBEHHBIE OLIGHKH M TPOU3BOIUTH
pacyeTsl 0 XUMHUECKUM (OpMYyJIaM U YPaBHEHUSIM;

. BJIQJICHUE TIPABWJIAMH TEXHUKH O€30MaCHOCTH TPH HCIOJIH30BAHUH XUMHUYECKHUX
BEILIECTB;

. c(hOPMHUPOBAHHOCTh COOCTBEHHOM TMO3UIIMM TI0 OTHOMICHUIO K XUMHYECKOH

uH(pOpMaINH, MOITy4aeMON U3 Pa3HbIX HICTOUHUKOB.
JIMYHOCTHBIX Pe3y/IbTAaTOB PeaJu3alui MPOrPaMMbl BOCIIUTAHUSA
JIP 7 - oco3Haomuil NpUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKa; YBaXAIOMIUNA COOCTBEHHYIO U
Yy>yI0 YHUKAJIBHOCTb B Pa3IMUHBIX CUTYyallUsiX, BO BCceX (hOpMax M BUJIAX JI€ATEIbHOCTH.
JIP 9 - coOmonaronmii W HpomaraHAMpyIONMHA IpaBuja 370pOBOro M Oe3omacHoro oOpasa
KU3HU,CIIOPTA; MPeayNpeKAAOMMi 1100 MPeoaoIeBaAONINI 3aBUCUMOCTH OT aJIKOrojis, Tabaka,
IICUXOAKTHUBHBIX BEILECTB, a3apTHBIX UTP U T.1. COXpaHAIOUI MICUXOJIOTMYECKYI0 YCTOMUMBOCTD
BCUTYaTHUBHO CJIOKHBIX WJIM CTPEMHUTEIBHO MEHSFOIIUXCSI CUTYalHSIX.

JIP24 - 1eHHOCTHOE OTHOILIEHHE 00yUaIOIUXCs K KYJIbTYpPe, U UCKYCCTBY, K KyJIbType peur U

KYJbTyp€ MOBEJIEHNs, K KPACOTE U TAPMOHMH.



TEMATHYECKH YYEBHBIN IUIAH JUCHUILIMHBI OY/1.07 XUMUS
TEXHUYECKUI ITPODUJIb ITPOGECCUOHAJIBHOI'O OEPA30BAHUS

[lpu peanuzamuu coxaepkanusi oOmeoOpa3oBaTenbHO yueOHOH auctumuasl OY .07
Xumusi B mpenenax ocBoeHust OITOII CIIO na 06a3e ocHOBHOro oOmiero oOpa3oBaHHsS C
nosrydeHueM cpensero oomero oopazosanus (IITIKPC, IIIICC3) makcumanbHast yaeOHast Harpy3ka
oOydaromuxcsi cocTaBisier: — 92 wyaca, W3 HHX ayauTopHas (oOsi3aTenbHasl) Harpyska
oOyyaromuxcs, BKJIIOYas JIaOOpAaTOpHBIE OMBITHI W TPAKTHYECKUE 3aHATHsA, —7/6 4Yacos;
BHEayIUTOpPHAs CAMOCTOSITENIbHAsA paboTa CTy1IeHTOB — 16 4acos.

Makec. Kou-Bo ayanTopHbIX Cam.
HaumeHnoBaHue pa3ienoB U TeM yueo0. 4acoB pao.
HArp. BCero | JIeKUMHU | Mpak | CTyA.
cTyn., 4acoB THYe
yac. cKast
pabo
Ta
1 2 3 4 5 6
BBeaenue 2 2 2
1. O61as 1 HeopraHuYecKasi XUMHs 53 40 11 34 12
1.1. OCHOBHBIE MOHSTHSI U 3aKOHBI 4 2 2 2 1
1.2. Tlepuonnueckuii 3akon u [leproguueckas cucrema 8 6 2 8 1
XIMHIYecKuX 31eMeHToB J.1.MeHnzeneeBa U cTpoeHre aToMa
1.3. CtpoeHue BeliecTBa 8 6 2 4 2
1.4. Bona. PactBophl. DaexTponuruyeckas 6 4 2 4 2
JIVICCOTIHAITHS
1.5. Knaccudukanus HeOpraHHIeCKUX COSAMHEHIH U X 10 8 1 6 2
CBOMCTBA
1.6. X¥uMHYECKHE pEeaKLUU 8 6 1 4 2
1.7. Meransl 1 HEeMeTaJlJbl 10 8 1 6 2
2. Opranuyeckasi XuMusl 38 34 7 22 4
2.1. OcHOBHBIE IOHATHS OPTaHUYECKON XMMUU U TEOPHS 6 4 2 6 1
CTPOEHUS] OPTraHUYECKUX COSTMHEHUN
2.2. YrneBoaopoIs! M UX MPUPOIHBIE HCTOYHUKU 12 10 2 4 1
2.3. Kucnopoacoaepskaiiye OpraHuuecKie CoeIMHEHUS 10 12 2 6 1
2.4. AzoTcoaepikaliye OpraHuuecKrue COeTUHEHMSI. 10 8 1 6 1
ITonumepst
HToro: 92 76 20 56 16




COJIEP)KAHUE YYEBHOM JUCITATIINHBI

Texunueckuii npopuiib NpodeccHoHAIbHOT0 00pa30BaHUs

Beenenue

Hayunble MeTOQbl MO3HAaHWS BEUIECTB M XWMHMYECKUX SBIEHUU. Poyib 3kcnepumeHTa u
TEOpUU B XUMHUHU. MojenupoBaHue XHMUYECKUX IPOLIECCOB. 3HAUEHUE XUMHUH IPU OCBOCHUU
npodeccuii CIIO wu cnemumansHocTedt CIIO TexHumuyeckoro mnpoduias mnpodeccuoHaTbHOTO
o0Opa3oBaHMUs.

1. O0masi 1 HeopraHu4vecKasi XuMus

1.1. OcHOBHbIC NOHATHS M 3AKOHbI XUMHUH

OcHoBHbIE IOHATUSA XUMUU. BemectBo. AToM. Monekya. XMMUUYECKH 3JIEMEHT.

Annorponusi. I[IpocTsie u cioxkHble BellecTBa. KauecTBEeHHBIH M KOJUYECTBEHHBIN COCTaB
BellecTB. XUMUYeckue 3HaKu U (opmynbl. OTHOCUTEIbHBIE aTOMHAsh M MOJICKYJISIpHAs MAacChl.
KonnuecTBo BemecTsa.

OcHoOBHbIE 3aKOHBI XUMHUH. CTEXHMOMETpHUA. 3aKOH COXPAaHEHHsSI MacChl BEIIECTB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYphl. 3aKOH ABOTaJIpo U CIECTBUS U3 HETO.

PacueTHble 3aaun Ha HaXO0XJACHUE OTHOCUTEIBHON MOJIEKYJSIPHOM Macchl, ONpE/IesIEHUE
MacCOBOM J0JIM XUMUYECKUX IEMEHTOB B CJI0)KHOM BEILIECTBE.

JdeMoHCcTpannn

Mopnenu aToOMOB XUMUYECKUX JIEMEHTOB.

Mogenu MoleKkyn TpOCTBIX M CIOXHBIX BemlecTB (mapocrepkHeBble U CTroapra—
Bbpurneba).

Komnnekuust mpocThIX U CII0KHBIX BELIECTB.

Hexkotopsle BemecTBa KOJIM4ECTBOM | MOJIBb.

Mozens MosipHOTO 00BbEMa ra3oB.

Annorponust hochopa, KUCIOpOia, 0JI0BA.

[TpopmibHble M Mpo(ecCHOHATBHO 3HAYMMBIE 3JIEMEHTHI COJAEp)KaHMs. AJIOTPOITHBIE
Moaudukanuu yriaepoaa (anMas, rpadur), kuciopoaa (KUCIOpoid, 030H), ojioBa (cepoe u Oeroe
0710B0). [ToHsATHE 0 XUMHUYECKON TEXHOJIOTMH, OMOTEXHOJIOIMH U HAHOTEXHOJIOTHH.

1.2. Ilepnoauyeckuii 3axkoH u Ilepuoamueckasi cucreMa XMMHMYECKHMX 3JeMEHTOB
JA.A.MeHnaeneeBa U CTpOEHHE ATOMA

[Mepuonunueckwuii 3akon [I.1M.MenneneeBa. Otkpritue [{.M.Menzaeneessim [leprogndeckoro
3akoHa. [lepuonnyecknii 3akoH B popmynuposke J[.1M1.Menzeneesa.

[lepmonuueckass Tabnuila XWMHYECKHX DJEMEHTOB — Tpaduueckoe OToOpakeHue
NEepUOINYecKoro 3akoHa. CTpyKTypa MEepHOAMYECKON TaOMUIIBI: MEepUoabl (Majble W OOJbIIUE),
rpyninsl (TaaBHas ¥ MOOOYHAs).

Crpoenue aroma u Ilepuoguueckuii 3akon [[.M.MenzaeneeBa. AToM — ClIOXHasi 4acTULA.
SAnpo (IpOTOHBI W HEUTPOHBI) M BJEKTpOHHAs oOosouka. M3otombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YeK aTOMOB 3JIEMEHTOB MasbIX NMepruo/1oB. OCOOEHHOCTH CTPOEHHS JIEKTPOHHBIX 000JI0UYEeK
aTOMOB 3JIEMEHTOB OOJIBLINX MEPHOOB (IEPEXOIHBIX AIIEMEHTOB).

[Tonstue o6 opburtamsax. s-, p- u d-opOutamu. DIEKTPOHHBIE KOH(PHUIYpaluu aTOMOB
XUMHYECKHUX 3JIEMEHTOB.

CoBpemennas ¢opmynupoBka Ilepmomuueckoro 3akoHa. 3HaueHue Ilepmomuueckoro
3akoHa ¥ lleproanyeckoit cucteMbl XUMH4YeCKHX 31eMeHToB JI.11.MenneneeBa s pa3BUTHS HAYKU
Y IOHUMaHUS XUMUYECKON KapTUHBI MUpa.

JdemMoHCcTpaunu

Paznuunsie ¢popmbl [lepuoanaeckoii cucrembl xumuueckux snementoB /[[.J1.Meneneesa.

JunaMuueckue TaOauIhl 171 MoaenupoBaHus [lepruonuueckoi CHCTEMBI.

DnexTpu3anus Tejl U UX B3aUMOJECHCTBHE.

JlaGopaTopHbIii ONILIT

MonenupoBanue nocrpoeHus [leproanyeckoit TaONUIbI XUMUYECKUX 3JIEMEHTOB.



[TpoduiibHble M PO(GECCHOHATBLHO 3HAUYKMMBIE 3JIEMEHTHI COJEpKaHUA. PaTuoaKTUBHOCTS.
Hcnonp30BaHne pajilOaKTUBHBIX M30TONOB B TEXHUUYECKHUX LENIAX. PEHTT€HOBCKOE W3Iy4YEHHE U
€ro MCIOJb30BAaHUE B TEXHUKE M MeAuLMHE. MonaenupoBaHHE KaK METOJ IPOTHO3UPOBAHHUSA
CUTyalluu Ha MPOU3BOJICTBE.

1.3. CtpoeHue BemecTBa

HNonnas xumuueckas cBsi3b. Katnonsl, nx oOpa3oBaHue U3 aTOMOB B pe3yJsibTaTe Mpolecca
OKMCIIEHHMA. AHMOHBI, MX OOpa3oBaHME M3 aTOMOB B pe3yJbTaTe NpolLlecca BOCCTAHOBJIECHHUS.
HNonHast cBsA3b KaK CBA3b MEXJAY KaTHOHaMHU M aHMOHAMHU 3a CYET 3JIEKTPOCTaTUYECKOTO
nputsbkeHus. Kiaccudukanus MOHOB: IO COCTaBY, 3HAKY 3apsa, HATMYMIO THIPATHOW O00OI0UKH.
Honnble kpuctainuueckue perieTkd. CBOMCTBA BEIIECTB C MOHHBIM THUIIOM KpPUCTANIMYECKON
PEILLIETKH.

KoBanenTnas xumuueckasi cBsi3b. MexaHu3M oOpa3oBaHUs KOBAJCHTHOM CBS3U (0OMEHHBIN
U JIOHOPHO-aKLUENTOPHBIN). DIEKTpOoOTpULATeIbHOCTh. KoOBajleHTHbIE NOJSApHAs U HENoJIsIpHas
cBs3u. KpaTHOCTh KOBaJeHTHON CBA3M. MOJEKYJISIPHBIE M aTOMHbIE KPUCTAITIMYECKHE PEIIECTKHU.
CBolicTBa BEIIECTB ¢ MOJIEKYJISIPHBIMA ¥ @aTOMHBIMHU KPUCTAJUIMYECKUMU PELIETKAMMU.

Mertannuueckast cBsi3b. MeTauiMueckas KpUCTAJUIMUECKas pelleTKa U MeTalJindecKas
XUMHUecKas cBA3b. Du3nueckue cBOMCTBA METAJLIOB.

ArperaTHble COCTOSIHHS BEUIECTB M BOJOPOAHAS CBs3b. TBepaoe, KUAKOE W razoo0pazHoe
COCTOsIHMA BelecTs. Ilepexon BemecTsa 3 OAHOrO arperaTHOrO COCTOSIHUSL B IPYTOE.

BonoponHas cBs3b.

Yucteie BeniectBa U cMecu. [lonsaTue o cMecu BewecTB. |'OMOTE€HHBIE U IE€TEPOTreHHbIE
cmecu. CocraB cmeceil: oObeMHass U MaccoBas JI0JIM KOMIIOHEHTOB CMECH, MaccoBasl MO
MpUMecCeH.

Hucnepcusie cuctembl. llonste o pgucnepcHoit cucreme. [ucnepcHas ¢daza wu
aucriepcuoHHas cpeaa. Kimaccudukanus nucnepcHbix cucreM. [IoHATHE 0 KOJUIOUAHBIX CHCTEMAaX.

JleMoHCTpanuu

Mogenb KpUCTaNINYECKON PEIIETKH XJIOPHIA HATPUSI.

O06pa3iupl MUHEPAIOB ¢ MOHHOM KPUCTAJUIMYECKON PEeIIeTKON: KaJlblUTa, FaJINuTa.

Mozenu KpHCTaNIMYECKUX PEIHIETOK «CyXoro Jpda» (uwau Hona), aiamasa, rpadura (uim
KBapIa).

[TpuGops! Ha KUJIKUX KpUCTAIUIAX.

OOpa3upl pa3IUyYHBIX JAUCIEPCHBIX CHUCTEM: AMYJBbCUM, CYCHEH3UM, a’po3oJiei, reie u
30J1€e1.

Koarysanus.

Cunepesuc.

Oddext Tunpans.

JlabopaTopHbIe ONbITHI

[TpurotoBneHue cycreH3uu KkapOoHaTa Kajablus B BOJIE.

[TosrydyeHnue 3MyabCUM MOTOPHOT'O MacJa.

O3HaKOMJIEHHE CO CBOWCTBAMM JTUCIIEPCHBIX CHCTEM.

[TpoduiibHbIe U IPOpEecCHOHATBHO 3HAUUMBIE AIEMEHTHI cofiep kanus. [1onspHOCTh CBS3U U
noysipHOCTh MoJiekynbl. Konnencanus. Texydects. Bosronka. Kpucrammuzanus. Cyomumanust u
necyonumanus. AHOMaTUU GU3NYECKUX CBOMCTB BOAbI. JKuIKKe KprcTaibl. MUHEpasbl U TOpHBIE
MOPO/IbI KaK MPUPOIHBIE CMECH. DMYJIbCUU U CYCIIEH3UU.

3omu (B TOM uuncie a3po30am) u renu. Koarymsmus. Cunepesuc.

1.4. Boga. PacTBOpbI. DJIEKTPOJIUTHYECKAS TUCCOIHAIIAS

Bopna. Pacteopsl. PactBopenue. Bona kak pactsopurens. PacTBOpuMOCTh BelecTs.

HacplneHHble, HEHACBIIEHHBIE, TIEPECHIIIEHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH
ra3oB, )KUJKOCTEH U TBEP/BIX BEUIECTB OT PA3IUYHBIX (PaKTOPOB.

MaccoBas 101151 paCTBOPEHHOT'O BEILIECTBA.

ONEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOIUTHl U HEIIEKTPOUTHI. DIEKTPOIUTHUECKAS
aucconuanus. MeXaHu3Mbl DJIEKTPOJIMTHYECKON NHCCOLMALMM JUIsl BEIIECTB C Pa3IMYHBIMU



TAMIAMM  XMMHMYECKOW CBsi3U. [mapatnpoBaHHble M HErMApAaTHPOBAaHHbIE HOHBL. (CTeneHb
ANIEKTPOIMTHYECKON auccounanuu. CuibHble U ciadble 37eKTPoNuTh. OCHOBHBIE TOJOXKECHHUS
TEOPHUH JIEKTPOIUTHUECKON Trucconuanuu. KucioTel, OCHOBaHUS U COJIM KAK 3JIEKTPOJIUTHL.

JleMoHCTpanun

PacTBOpUMOCTB BELIECTB B BOJE.

CobupaHue ra30B METOJIOM BBITECHEHUS BOJIBI.

PactBopeHue B BOJie CEpHOM KUCIIOTHI U COJIEN aMMOHHSL.

OO6pa3iibl KPUCTAIOTHAPATOB.

W3roroBieHne rurcoBoi NOBS3KU.

HcnplTaHue pacTBOPOB 3JIEKTPOJIUTOB U HEANEKTPOJIUTOB HA MPEAMET AUCCOLUALIUY.

3aBUCUMOCTh CTENEHU DJIEKTPOJIUTHUYECKON JIHCCOLUMALMU YKCYCHOM KHCIOTBI OT
pa3baBieHHs pacTBOpa.

JIBUKEeHHE OKpAlIEeHHBIX HOHOB B 3JIEKTPUUECKOM I10JIE.

IIpuroroBneHue KECTKON BOABI U YCTPAHEHHE €€ KECTKOCTH.

HNouutsl.

OO0pa3iibl MUHEPAIbHBIX BOJI PA3IMYHOTO HA3HAYCHUSI.

IIpakTH4yeckoe 3aHsATHE

IIpuroroBnenue pacTBopa 3aJaHHOM KOHLIEHTPALUK.

[TpodunsHbie 1 TpodhecCHOHANBFHO 3HAYMMbIE 3JEMEHTHI cojep)kaHusd. PacTBopeHmne kak
(bu3HKO-XUMHUYeCKHi TIporiecc. TernoBbie 3 eKThI TPH pacTBOPEHUH.

Kpucramnorugparsl. Pemenue 3agad Ha MacCOBYHO JIOJK PAaCTBOPEHHOIO BELIECTBA.
[IpumeHeHHE BOJBI B TEXHUYECKUX IeNsAX. JKECTKOCTh BOIBI M CIIOCOOBI €€ YCTpPaHCHHS.
MuHepaiabHbI€ BOJIBI.

1.5. Kinaccugukanusi HeOpraHM4eCKMX coeJTMHEHNH U UX CBOMCTBA

Kucnots! u ux cBorictBa. KUCIOTHI Kak 3MEKTPOIUTHI, MX KIaCCHPHUKAIUS IO pa3-

JUYHBIM TIPU3HAKaM. XUMHUYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPHUH DJIEKTPOTUTHUECCKOM
auccoruanui. OcoO0eHHOCTH B3aUMOACHCTBUS KOHIICHTPUPOBAHHOM CEPHON M a30THOW KHUCIOT C
MeTaismaMu. OCHOBHBIE CITOCOOBI MOJTY4YEHNS KUCIOTHI.

OcHoBanusi M uX cBoicTBa. OCHOBaHUS KaK OJJIEKTPOJHTHI, WX KiIaccU(UKAIMS TIO
pPa3IMYHBIM NpPU3HAKaM. XMMHUYECKHE CBOMCTBA OCHOBAaHUW B CBETE TEOPUHU DJIEKTPOJUTHYECKOU
aucconuanui. PaznoskeHue HepacTBOPUMBIX B BOJe OCHOBaHWN. OCHOBHBIE CIOCOOBI MONYYEHUS
OCHOBaHMH.

Conu u ux cBoiictBa. Cosu Kak 31eKTpoauThl. CoMu CpeHUEe, KUCIIbIE U OCHOBHBIE.

XUMHYECKUE CBOMCTBA COJIEH B CBETE TEOPUU AIEKTPOJIUTHUECKON Tucconnanuu. CrnocoObl
IIOJIyYEHUS COJIEH.

I'mpponus comnent.

Oxcunpl 1 ux cpoictBa. ConeoOpasyromme M HecosneoOpasyomue okcuabl. OCHOBHBIE,
aMm(poTepHbIE M KHCJIOTHBIE OKCHJBI. 3aBUCHUMOCTb XapaKTepa OKCHJA OT CTETICHH OKHCIICHHS
o0pa3yroliero ero MeTauaa. XUMAYECKUue CBOWCTBa OKCUAOB. [lomydeHne okcuaos.

JleMoHCTpanun

BzaumopeiicTBue a30THOM U KOHUEHTPUPOBAHHOM CEPHOM KHCIIOT ¢ METAJIJIAMH.

['openue ocdopa 1 pacTBOpEHUE MPOAYKTA TOPEHUS B BOJE.

[Tomrydenue u cBolicTBa aM(pOTEPHOTO TUAPOKCHIA.

HeobOpatumeplii ruapon3 kapouaa KaabITusl.

OOpaTuMBIif THAPOIU3 CONIEH Pa3IMYHOTO TUTIA.

JlaGopaTopHbIe ONBITHI

Hcnbrtanue pacTBOPOB KUCIIOT MHANKATOPAMH.

B3auMoelicTBrEe METATIIOB C KUCJIIOTaMHU.

B3anMonelicTBHEe KUCIOT C OKCUIAMH METAJIOB.

B3aunMoaelicTBUE KUCIIOT C OCHOBAHUSIMU.

BzaumopencTBue KUCIOT ¢ CONSIMU.

HcnbiTanue pacTBOPOB MIEIOYEH MHIUKATOPAMM.
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B3auMoeiicTBuE 1IeI0U€EN ¢ COIISIMU.

Pa3znosxeHne HepacTBOPUMBIX OCHOBAHH.

B3anMopeiicTBue conei ¢ MeTasuiamu.

BzaumopeiicTBue colieil Ipyr ¢ Ipyrom.

I'maponus cosieit pa3auyHOro THUIIA.

[Ipoduneabie ¥ mpodecCHOHATBLHO 3HAYMMBIE JJIEMEHTHI cojaepkanus. [IpaBuia
pa3baBiieHus cepHON KUCIOTHI. Vcronb30BaHne CEpHOI KUCIOTHI B TPOMBIIIIICHHOCTH.

Enxue menoun, uX MCHOIB30BaHUE B MPOMBINUICHHOCTH. ["alienast u HeramieHas U3BECTb,
UX MPUMEHEHHE B CTPOUTENbCTBE. [ UIic u anebdactp, rurcoBaHue.

ITonsTue o pH pactBopa. KucnoTtHas, menouyHasi, HEMTpajibHas cpea pacTBOPOB.

1.6. XumMnyeckue peakiuu

Knaccudukanus XuMUYeCKuX peakiui. Peaknuu coeqMHEHUs, Pa3ioKEHUs, 3aMEIICHHS,
obmena. Karanutuueckue peakiuu. OOpaTuMble 1 HEOOpATUMBIE PEAKIUH.

['oMoreHHbI€ U TETEPOTECHHBIE PEAKIINH. DK30TEPMUUYECKHUE U SHIOTEPMHUUECCKUE PEAKIUH.

TennoBoit 3 pexT xumudecknx peakiuii. TepMoXxuMHUecKue ypaBHEHUSI.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIC peakinu. CTeneHb okuciaeHuss. OKUCIUTENb U

BOCCTaHOBJIEHHE. BoccTaHoBuUTENb M OKUCIEHHE. MeToa »3JIeKTpPOHHOro OanaHca s
COCTABJICHHS] YPABHEHHUH OKUCIIUTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

CkopocTh xuMuyeckux peakuuid. [IoHAaTHE 0 CKOPOCTH XUMHUYECKUX peaKIuil. 3aBUCUMOCTh
CKOPOCTH XMMHYECKUX PEAKIM OT pa3auyHbIX (PAKTOPOB: MPUPOILI PEarupyrouux BEIIECTB, UX
KOHIIEHTpALlUU, TEMIIEPATYPhl, IOBEPXHOCTU COITPUKOCHOBEHUS U UCIIOIb30aHUs KaTAIN3aTOPOB.

OOpatumMocTh XuMUYecKUX peakiuil. OOpaTuMble U HEOOpAaTUMBbIE peaklUud. XUMUYEKOEe
paBHOBECHE U CIIOCOOBI €T0 CMEIICHHUSI.

JleMoHCTpaLuu

[Tpumepsl HEOOPATUMBIX peaKluid, HAYIIMX C 00pa30BaHUEM OCAaJIKa, Ta3a UK BOJIBI.

3aBUCUMOCTBH CKOPOCTH PEAKIIMHU OT MPUPOJIBI pearupyroInX BEIECTB.

B3aumopeiicTBue pacTBOpPOB CEpPHOM KHUCIOTBI C pacTBOpaMH THOCYIb(dara HaTpHs
Pa3IUYHON KOHIIEHTPAIIMH U TEMIIEPATyPHI.

Mopenb KUISIIEro Closl.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW pEeakiM OT MPUCYTCTBUSI KaTaju3aropa Ha MpuMepe
pa3oKeHUsl NEPOKCUAA BOJIOPOA C MOMOIIBIO JUOKCH]Ia MApPTaHIla U KaTanasbl.

Mopens 3nekTpoausepa.

Mopenb 371eKTpOIU3HON BaHHBI JIsl TIOJYYEHHS AlTFOMUHUSL.

Mojienb KOJIOHHBI CHHTE3a aMMUaKa.

JlabopaTopHbIe ONbITHI

Peakiuust 3amelieHust MeIM *KeJle30M B paCTBOPE METHOTO KYIopoca.

Peakmuu, uaymumme ¢ 06pa3zoBaHueM OCaKa, ra3a UK BOJIBI.

3aBUCHMOCTBH CKOPOCTH B3aUMOJICHCTBUS COISTHOM KHUCIOTHI C METAJUIAMU OT MX MPUPO/IBI.

3aBUCUMOCTH CKOPOCTH B3aUMOJIEHCTBUS IIMHKA C COJITHOM KHCIIOTOM OT €€ KOHIEHTPAI|H.

3aBUCUMOCTh CKOpPOCTH B3amMmojeucTBusi okcuma menu (II) ¢ cepHoit KuCIOTOM OT
TEeMIIepaTyphbl.

[TpodunpHple ¥ mNpodeccHoHANbHO 3HAUYMMbIE 3JeMEHThl cojepxkaHus. [lonstue 006
ANEKTPOJIN3e. DIEKTPOJIM3 PACIIaBOB. DJEKTPOJIN3 PACTBOPOB. DJIEKTPOJIUTUUECKOE MOIYUEHUE
amromunus. [IpakTrdeckoe MpUMEHEHHE dIEKTPoin3a. | aJpBaHOIIIACTHKA.

["anpBanocTerUs. PaduHMpoBaHNE IBETHBHIX METAJLIOB.

Katanus. 'oMoreHHble 1 reTeporeHHbie Katanu3aTopsl. [Ipomoropel. Katanutuueckue siapbl.
NHruburtopsl.

IIpon3BOACTBO aMMUaKa: CbIpbE, anmnaparypa, HAy4Hble IPUHLINIIBL.

1.7. MeTa/u1bl M1 HEMETAJLIbI

Mertamipl. OcCoOCHHOCTH CTPOCHHS aTOMOB HM KpHUCTaLIOB. (DuU3WYECKHE CBOMCTBA
MetaiioB. Krnaccudukamuss MeTamsioB IO pPa3IUYHBIM MpPU3HAKaM. XHMHUYECKHE CBOHCTBA
METAJUIOB. DJIEKTPOXUMUUYECKUIN AT HAMPSHKEHUH METAIIIOB. MeTtajutoTepMus.

11



O6mme crnocoObl monyueHuss MetamioB. [lonsarune o Meramrypruu. [lupomeramryprus,
TUIPOMETAJLTYPrus U 3JeKTpoMeTanyprust. CiiaBbl YEpHBIE U LIBETHBIE.

Hewmerannsl. OcoOGeHHOCTH cTpoeHusi aromMoB. Hemeramnel — mpocThie BelIECTBA.
3aBUCUMOCTb CBOMCTB I'aJIOTEHOB OT UX IOJIOKEHUS B Nepruoaudeckoi cucreme. OKUCITUTENBHBIE U
BOCCTAHOBUTEJIBHBIE CBOWCTBA HEMETAUIOB B 3aBHCUMOCTH OT UX IIOJIOXKEHUS B pALY
3IEKTPOOTPULATEILHOCTH.

JeMmoHCTpauMu

Komnexuus MeTanios.

B3aumopeiicTBue MeTaymuioB ¢ HeMeTauiaMu (3keses3a, [IMHKA U aTFOMUHUS C Cepoid,

AIIOMHUHUS C HOA0M, CYpbMBI C XJIOPOM, TOPEHUE KEJIE3a B XJIOPE).

["'openue meTanios.

ATIOMUHOTEPMUSL.

Konnekuust nemetannos. ['openne Hemeramnos (cepsl, pochopa, yris). BeirecHenue

MEHE€ aKTHBHBIX raJOr€HOB U3 PACTBOPOB UX COJIEH 00Jiee aKTUBHBIMU IraJIOr€HAMHU.

Mopenb NpOMBIIIJIEHHON YCTAHOBKHM ISl IPOM3BOJACTBA CEPHOW KHUCIOTHL. Mojenp neuu
s oOkura u3BecTHsKA. KONNeKnuu NpoAYKIMH CHIIMKATHOM MPOMBIIUICHHOCTH (CTeKJIa,
dapdopa, pasHca, HeMeHTa pa3IMIHBIX MAPOK U Jp. ).

JlabopaTopHble ONBITHI

3akajka v OTIYCK CTaJIH.

O3HaKOMJIEHUE CO CTPYKTYpaMU CEporo v 0eIoro 4yryHa.

Pacnio3naBanue pyq xeinesa.

[IpakTueckue 3aHATUS

[Tomydenue, cobupanue 1 pacrio3HaBaHUE ra3oB.

Pemenne skciepuMeHTaNbHBIX 33/1a4.

[TpoduiibHbIe U TpodeccHOHANBHO 3HAUUMBIE 3JIEMEHTHI cojiepxkanus. Koppo3us MeTanios:
XUMUYECKasg M JIEKTPOXUMHUYECKasi. 3aBUCUMOCTbh CKOPOCTH KOPPO3UHU OT YCIOBUU OKpY Karomiei
cpeabl. Knaccudukamnuss Koppo3uu MeTalIoB MO Pa3IWYHbIM TNpu3HakaM. CrocoObl 3aliuThl
METaJUIOB OT KOPPO3HH.

ITpon3BOACTBO UyTyHa U CTAJIN.

[ToryueHne HemeTauioB (DPAKLMOHHOM MNEPErOHKOM KHMJKOIO BO3AyXa M 3JIEKTPOIH30M
PacTBOPOB WJIM PACILIABOB 3JIEKTPOIUTOB.

CunukartHas IpOMBIIUIEHHOCTh. [Ipon3BOICTBO CEPHOM KUCIIOTHI.

2. Opranuyeckasi XuMus

2.1. OcHOBHbIE NMOHATHS OPraHUYeCKOil XMMHHM M TeOPHS CTPOCHHS OPraHUYecKHX
coeIMHEeH U

IIpeamer opranmdeckor xumuu. lIpuponHble, HCKYCCTBEHHBIE W CHHTETHYECKHE
opraHuueckue Bemiectsa. CpaBHEHNE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMH.

BanenTtHocTs. XUMHUECKOE CTPOCHHE KaK MOPSIOK COEIMHEHHUS aTOMOB B MOJIEKYJbI IO
BaJICHTHOCTH.

Teopust crpoeHust opraHudeckux coenuHeHud A.M.bytnepoBa. OCHOBHBIE TOJOKEHUS
TEOPUH XMMHUYECKOTO CTpoeHus. M3oMepus 1 u3oMepbl. XUMHUECKUE (POPMYIIBI U MOJIEITU MOJIEKYT
B OPraHUYECKON XHUMUU.

Knaccugukanus opranudeckux BemiecTB. Kiaccudukanus BEIIECTB IO  CTPOEHUIO
YIJIEPOAHOIO CKelleTa M HaJU4MI0 (YHKIMOHANBHBIX Tpymi. ['omonmorm u romonorus. Hauana
HomeHknarypsl [lUPAC.

Knaccudukanmust peakumii B OpraHMYecKOM XUMHHM. Peaknuum  mpucoeIuHEHUs
(rumpupoBaHUs, TaJOr€HUPOBAHUs, THIPOTaJOT€HUPOBAHUA, THApaTauu). Peakuuu oTIIETICHUS
(meruapupoBaHus, IETUAPOTATOTeHUPOBAHUS, IeruIpaTanun). Peakiiuu 3amenienus.

Peakiuu nsomepuzamumu.

JemMoHCcTpaunu

Mopnenu MOJIEKyJI TOMOJIOTOB M M30MEPOB OPraHUYECKUX COETUHEHUM.

12



KauectBeHHOe OOHapy>keHHE YIJIepoJia, BOAOPOJA U XJOpa B MOJIEKyJaX OPraHUYecKUX
COCIMHECHU.

JlaGopaTopHbIii ONILIT

N3roroBiienne Moaenei MONEKyJ OpraHMYECKUX BEILIECTB.

[TpodunpHbIe U MpodecCHOHaTBHO 3HAYMMbIE JIEMEHTHI COJIEPIKaHUS.

[Tonsitue o cybcrpate U pearente. Peakunn OKUCICHHS M BOCCTAHOBJICHUS OPraHUYECKHX
BELLECTB.

CpaBHeHHe KJIaCCH(PHUKAINK COSAUHEHUH U KJIACCH(PHUKAIMKA PEaKLUil B HEOPTaHUUECKOW U
OpraHUYeCKON XUMUH.

2.2. YraeBoaopoabl M MX NPUPOAHbIE HCTOYHUKH

AnkaHbl. AJKaHbl: TOMOJIOTMYECKMH psl, HU30MEpUsS M HOMEHKJIATypa aJKaHOB.
XUMHUYECKHE CBOMICTBa ankaHOB (MeTaHa, »JTaHa): TOpPEHHUE, 3aMEIICHHUE, pPa3JI0KEHUE,
neruapupoBanue. llpuMeHeHue alkaHoB Ha OCHOBE CBOMCTB.

AnKeHbl. OTWJIEH, €ro TMojJydeHue (IEeruApUpOBAaHUEM dTaHAa, JEMOIUMEpHU3aALHCH
nonusTHIIeHa). ['oMonoruueckuii psj, U30MepHs, HOMEHKIIaTypa alKeHOB. XUMUYECKHUE CBOWCTBA
STUJICHA: TOPEHUE, KAYECTBEHHBIE peakiuu (o0eciBeunBaHre OPOMHOM BOJIBI 1

pacTBopa MepMaHTaHaTa Kalus), TUAparanus, nonumepusanus. [IpuMeHneHue sTuieHa Ha
OCHOBE CBOWCTB.

Juenbl n xayuyku. [loHsTHE O IMEHax Kak yrieBOJOPOJAX C JBYMs JABOMHBIMHM CBS3SIMU.
ConpspbkeHHblE JMEHbl. XUMUYECKHE CBOMCTBa OyranueHa-1,3 W wu3ompeHa: obOeclBeuHMBaHUE
OpOMHOM BOJBI M MONIMMEpH3aIus B Kayuyku. HaTypanbHblil 1 cHHTeTHYECKHE KayuyKu. Pe3una.

Ankunbl. AuetwieH. XUMHUYECKHE CBOWCTBA alleTUJICHA: TOPEHHE, OOECIIBEYMBAHUE
OpOMHON BOJBI, MPHUCOCAMHEHUI XJIOPOBOAOpOAAa W ruaparauus. llpuMeHeHue aieruiieHa Ha
OCHOBE CBOMCTB. MeKK1accoBasi U30MEpHs C AJIKaJUEHAMMU.

Apenbl. benszon. Xwumuueckue cBoiicTBa O€H30j7a: TOpEHHE, PEAKIMHU 3aMEelIeHHS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

[TpuponHbIE NCTOYHUKHU YIIIEBOAOPOAOB. [IpupoaHslii ra3: cocras, IPUMEHEHUE B KAUECTBE
TOIINBA.

Hedts. CoctaB u nepepabotka Hedtu. [leperonka Hegru. HedrenpoayKkTsl.

JleMoHCTpanun

['openne MeTaHa, STUIIEHA, alleTUIICHA.

OTHoleHNEe MeTaHa, STUJIEHA, alleTHIIeHa U OeH30JIa K pacTBOpaM IEepMaHraHara Kaius U
OpoMHOH BojIE.

[Tosrydenue sTHIIEHA peakIMel 1eruapaTaluy 3TaHoja, alleTuIeHa — THIPOIN30M KapOuaa
KaJIbLIUS.

PasnokeHne kayuyyka TpH HarpeBaHUM, HCIbITAHUE MPOJYKTOB Ppa3JIOKEHUS Ha
HENPEIENbHOCTD.

Konneknus o6pasnos HedTr u HehTenpoaykroB. Komtekius «KaMeHHBIN yToiab 1

IPOAYKIMS KOKCOXUMUYECKOTO TPOU3BOJICTBAY.

JlaGopaTopHbie ONBITHI

O3HakoMIIEHHE ¢ KOJUIeKLInel 00pa3oB HeTH U MPOILYKTOB €€ epepaboTKH.

O3HakoMJIEHHE ¢ KOJUIEKIIHENH KayqyKOoB U 00pa3amMu U3AeIuil U3 pe3UHBbI.

[TpopmibHple U mpodecCHOHATBbHO 3HAYMMBIE BIIEMEHTHI  cojepkanus. IlpaBuio
B.B.MapkoBuukoBa. Krnaccudukamnuss m HazHaueHue kayuykoB. Knaccuduxammss m HazHaAUCHUE
pe3uH. Bynkanuzanus kaydyka.

[Tomydyenue arerusieHa NHPOJM30M MeTaHa M KapOUIHBIM crocoboM. Peaknus
MOJINMEpHU3auy  BUHWIXJIopUaa. llonuBuHunxmnopua wu ero mpuUMeHEHHe. Tpumepusaunus
areTuiieHa B O€H30II.

[Tonsitue 06 sKcTpakuuu. BocctanoBieHne HUTpoOeH301a B aHWIMH. ['oMoIoruyeckuit psn
apenoB. Tonyon. HutpoBanue Tonyona. Tporui.

OcCHOBHBIE HaNpaBJIeHUS POMBIIUICHHON NIepepadOTKU IPUPOAHOTO rasa.

[TonyTHBIN HEedTSIHOM ra3, ero nepepadboTka.

13



[Iporecchl MPOMBITIUIEHHON TTepepaboTku HePTH: KpeKUHT, pudopMuHTr. OKTaHOBOE YUCIIO
OCH3MHOB U IIETAHOBOE YMCIIO TU3EIHHOTO TOILIUBA.

Kokcoxumuueckoe npou3BOACTBO U €r0 MPOTYKIHS.

2.3. Kuciaopoacoaepskaiiyue opranudeckue coeJHHEeHUs!

Cnuptel. [lonydyenue »srTaHonma OpoKeHHEM TJIOKO3bI W THApaTalueld STUJIeHA.
I'anpokcuiibHas rpymmna kKak GyHKIMoHanbHas. [IoHATHE 0 MpeebHBIX 0THOATOMHBIX CITUPTAX.

XUMHYEeCKHE CBOWCTBAa 3TaHOJA: B3aUMOJEWUCTBHE C HATpUEM, OOpa30BaHHUE MPOCTHIX U
CIIOHBIX 3(DUPOB, OKUCIICHHE B anbaerua. [[puMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB.

AJIKOronM3M, ero MoClIeACTBHS JIJIsl OpraHru3Ma YesloBeKa U MpeaynpexKIeHue.

['muuepuH Kak MpeACTaBUTEIb MHOTOAaTOMHBIX CHHUPTOB. KadecTBeHHas peakuuss Ha
MHOT0aTOMHBIE CIUPTHI. [I[puMeHeHue riaumepuHa.

@enon. Pusnyeckne W XMMHUYECKHE CBOiicTBa (eHona. B3ammHOe BIHMSHHE aTOMOB B
MoJleKyse (eHosia: B3aUMOJACHCTBHE C THAPOKCUAOM HATPUS M a30THOW Kucioroil. [IpumeHenue
(eHosIa HAa OCHOBE CBOKCTB.

Anpaeruasl. [lonarue o0 anpaerunax. AnapaeruaHas rpynmna kak QyHKIHOHATbHAS.

dopmManpaeru W €ro  CBOMCTBA: OKHCJICHHE B  COOTBETCTBYIOIIYIO  KHUCIOTY,
BOCCTAHOBJICHME B  COOTBETCTBYWOIIMKA  crnupT. [lomydyeHue  anpAerHAOB  OKUCICHHEM
COOTBETCTBYIOIIUX ciupTOB. [IprMeneHne hopmanbaeruaa Ha OCHOBE €r0 CBOWCTB.

Kap6onossie kucnotsl. [Tonsitue 0 kapboHOBBIX KucioTax. KapOokcuiabHas rpymmna

KaK QYHKIIMOHATbHAS. [ OMOJIIOTHYECKUH PSIJT IPEICITBHBIX OJTHOOCHOBHBIX KapOOHOBBIX

kucnot. [lonyueHne kapOOHOBBIX KUCIOT OKUCICHHEM albJIETHI0B. XUMUUECKHUE CBOWCTBA
YKCYCHOW KHCIJIOTBI: OOIHE CBOMCTBA C MUHEPAIBLHBIMH KHUCIOTAaMH W PEAKIUsl dTepuUKaIvm.
[IpuMmeHeHne YKCYCHOM KHCJIOTHI Ha OCHOBE CBOMCTB. Bmicuine XHUpHbIE KUCIOTHl Ha MpUMEpe
MAJIBMUTUHOBOW U CTE€apUHOBOM.

Crnoxuble »¢upbl u kupbl. llomyueHue CclHOXHBIX S(QUPOB peakiued sTepuduKauu.
Crnoxxnsie 3(hupbl B Ipupoie, ux 3HaueHue. [I[pumenenne cioKHbIX 3(pUpOB HA OCHOBE CBOMCTB.

Kupsl kak cnoxuble 3¢upbl. Knaccudukaius >xupoB. XUMHUYECKHE CBONCTBA >KHUPOB:
TUAPOJIN3 U THAPUPOBAHUE KUIKUX KUPOB. [[pMeHeHe )KMpPOB HA OCHOBE CBOMCTB. Mbla.

VYrineBoabl. VYrieBoAbl, HX KilaccuUKanusas: MoOHocaxapuisl (TIr0Ko3a, (pykTo3a),
Jucaxapu/ibl (caxaposa) U Mmojucaxapuiasl (Kpaxmai U elTio103a).

['moko3a — BeIIECTBO C JBOMCTBEHHON (YyHKIMEW — albJeruI0CIUPT. XUMUYECKUE
CBOMCTBA TJIFOKO3bI: OKHCJICHUE B TIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOWT, CIIMPTOBOE
Oposkenue. [IpuMeHeHue riIroKo3bl Ha OCHOBE CBOMCTB.

3HavyeHHE YIJIEBOJIOB B JKMBOW MPHUPOJE M JKU3HU UeyoBeka. [loHATHE O peakuusix
MOJIMKOHACHCAIIUU ¥ TUIPOJIU3a Ha IPUMEPE B3aUMOIIPEBPAICHUI: TIIFOK03a <> MOJUCAXapHU/I.

JleMoOHCTpanun

Okucienre cnupTa B ajabAeTU/I.

KadecTBeHHbBIC peakiiny HA MHOTOATOMHBIE CITUPTHI.

PactBopuMoCTh eHONa B BOJIe MTpU OOBIUHOM TeMIlepaType U HarpeBaHUU.

KauectBennsie peakiuu Ha QEeHOI.

Peakmus cepeOpsiHOTO 3epKaia anbIeTHI0B U TTIOKO3HI.

OxucneHue aapAeruoB U TIII0KO3bI B KUCIIOTY C IoMolbio ruapokcuaa meau (II).

KauectBennast peakuus Ha kpaxmai. Komiekmust 3hupHbIX Maced.

JlaGopaTopHbIe ONBITHI

PacTBOpeHue rnuiieprHa B BOJIe U B3auMoeicTBue ¢ ruapokcunom meau (II).

CBOICTBA YKCYCHOM KUCIIOTHI, OOIIME CO CBOMCTBAMH MHUHEPATBHBIX KUCIIOT.

Jloka3zaTenbCcTBO HEMPEAELIbHOTO XapaKkTepa KUAKOTO KUPA.

B3anMoeiicTBre TIIIOK03bI U caxapo3bl ¢ ruapokcuaom meau (II).

KauecTBenHas peakius Ha Kpaxmail.

[TpodunpsHbie 1 TpodheccHoHaNTbHO 3HAUUMBbIE SJIEMEHTBI COJIepKaHnsa. MEeTHIIOBBIN CIIUPT U
€ro UCIOJIb30BAaHUE B KAYECTBE XMMHUYECKOTO ChIpbsi. TOKCHYHOCTh METAHOJIa U MPABUIIA TEXHUKU
0€e30MacHOCTH NP paboTe C HUM. DTUJICHIJIMKOIb U €T0 IPUMEHEHHE.
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TOKCHYHOCTD STUJICHIJIMKOJIS ¥ IPAaBUJIa TEXHUKU 0€30MaCHOCTH P paboTe ¢ HUM.

[Tonyyenue ¢peHona u3 NPOLYKTOB KOKCOXUMHUYECKOTO IPOM3BOJICTBA U U3 OEH301a.

[TonukonaeHcanus Gpopmaibaeruia ¢ GpeHoaoM B GeHonopopManbAETHAHYIO CMOITY.

Auneranbaerun. [lonsTue o keToHax Ha npuMepe areToHa. [IpumMeHeHne aleToHa B TEXHUKE
Y TIPOMBIIIJIEHHOCTH.

MHuoroo0pa3ue kKapOOHOBBIX KUCIIOT (IAaBEIEBOI KUCIOTHI KaK JBYXOCHOBHOM, aKpUIOBOM
KHUCJIOTHI KaK HETIPeeIbHOM, OEH30HHOM KUCIOTHl KaK apOMaTHYECKOM ).

[InenkooOpasytomue Macna. 3aMeHa JKUPOB B TEXHUKE HEMUILEBBIM  CHIPHEM.
CuHTenuyecke MOIIIUE CPESICTBA.

MonouHokucnoe OpoxkeHue rioko3sl. Kucaomonounsie mpoaykTsl. CHIOCOBaHUE KOPMOB.
HuTtposanue nemnonossl. [Inpokcnius.

2.4. A3oTcoaep:kamue oprannyeckue coequHenus. [loaumepsl

Amunbl. Ilonstne 00 amuHax. AunudaTHyecKue amMHbI, HX KIacCUpUKauus U
HOMEHKJIAaTypa. AHWINMH KaK OpraHniyeckoe ocHoBaHue. [loayyeHune aHuianMHa u3 HUTpoOeH301a.

[TprMeHeHre aHUIIMHA HA OCHOBE CBOMCTB.

AMUHOKHCIOTBI. AMHHOKHUCIOTHl Kak aM(poTepHble IU(YHKIMOHAIBHBIE OpPraHUYEeCKUE
COeIMHEHUsl. XMMHMUYECKHE CBOWCTBA aMUHOKMCIIOT: B3aUMOJACHUCTBUE C LIe0YaMM, KUCIOTaMU U
ApyT ¢ ApyroMm (peaxuus noJukoHaeHcanun). [lentuaHas cBsi3b M MOJIUIIETITHIBI.

[TpruMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. I[lepBuuHas, BTOpUYHAs, TPETHYHAs CTPYKTYpbl O€IKOB. XMMHYECKHE CBOMCTBA
O€eJIKOB: TOpeHUe, IeHaTypaLus, THAPOIN3, IBETHbIE peakiuy. buonornueckue GyHKIUN OEIKOB.

[Tonmumepsl. benku u nonucaxapupl Kak OMONOIUMEPHI.

[Tnactmaccel. IloaydyeHne nonuMepoB peakLueil moJmMepru3atuy U NOJUKOHICHCALIUH.

TepMoruiacTu4HbIE U TEPMOpPEAKTUBHBIE MacTMacchl. [IpeacraBureny miactmacc.

Bonokna, wux knaccupukanus. Ilomydenue BomokoH. OTaenbHbIE TpeNCTaBUTENN
XUMHYECKHUX BOJIOKOH.

JleMoHCTpanuu

B3anmoneiicTBue aMMHaKa M aHWIMHA C COIISTHOM KHUCIOTOM.

Peakuus anunnHa ¢ OpoMHON BOJIOM.

JlokazaTenbcTBO HAIMYMS (PYHKIIMOHAIBHBIX TPYII B paCTBOPAX aMUHOKHUCIIOT.

PacTtBopeHue u ocaxaeHue OeyKoB.

[{BeTHBIE peakuu OEIKOB.

["'openne nTuubero nepa U LIEPCTIHOW HUTH.

JlaGopaTopHbI€ OTBITHI

PacTBOpenue 6e1KoB B BojIE.

O6Hapy:xeHre 6eJKOB B MOJIOKE M MSICHOM OyJIbOHE.

Jenarypauus pactBopa Oellka KypHHOTO siilla CIIUPTOM, PAaCTBOpPaMM COJIEH TSDKENBIX
METAJIJIOB U MPU HarpeBaHUH.

IIpakTHYeckHe 3aHATHA

Pemenue sxcriepuMeHTaIbHBIX 337a4 Ha UIEHTU(PUKALMIO OPraHUYEeCKUX COSAMHEHUH.

PacniozHaBaHue miacTMacc ¥ BOJIOKOH.

[TpodunpHbie U NpodecCHOHATBHO 3HAYUMBIE AJIEMEHTHI COAepKaHUs. AMUHOKAIIPOHOBAs
kucioTa. KanpoH kak npencTaBuTeNb NOJIMAMUIHBIX BOJIOKOH. Vcronb30BaHue THAPOIN3a OEIKOB
B MIPOMBIIIIICHHOCTH. [TonmuBUHUIXTIOPU, nomTeTpadTOpITUIICH (Tedmon).
®denonodopmanbaeruabie miacrMacesl. Lemtynouna. IIpomblnieHHOE TPOU3BOACTBO XUMHUECKUX
BOJIOKOH.

IIpumepHbIe TeMbl pedepaToB (IOKJIAA0B), HHAMBHAYAJbHbIX POEKTOB

. buotexHonorus u renHas nHxKeHepusi — texnonoruu XXI Beka.

. HaHoTexHOMOrns Kak MpUOPUTETHOE HAIIPaBICHUE PA3BUTHS HAYKU M IPOU3BOJICTBA
B Pocculickoit @enepanuu.

° CoBpeMeHHbBIE METO/IbI 00e33apaKUBAHUS BOJIBI.
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AnnoTponusi METaJIOB.

Kuznp n gesrenpHocth J.M.Mennaeneena.

«Ilepuonnyeckomy 3akoHy OyayIiee He TPO3UT pa3pyLICHUEM. ..»

Cunre3 114-ro anmemenTa — TpuyM@ pOCCHUICKUX (HHU3UKOB-SICPIITHKOB.

W3oTomnbl Bomopoaa.

Hcnonb3oBaHue painoakTUBHBIX U30TOMOB B TEXHUYECKUX IIEJIAX.

PentrenoBckoe U3IydeHUE U €ro UCIOJIb30BAHUE B TEXHUKE U METUIIMHE.

[Ina3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

AmMopHbIe BemecTBa B mIpupoie, TEXHUKE, OBITY.

OxpaHa oOKpykawIlel cpeabl OT XUMHUYECKOTo 3arpsizHeHus. KonnyecTBeHHbIE

XAaKTEPUCTUKHU 3arpsI3HEHUS] OKPYKAIOIIEH CPEIbL.

[Ipumenenue TBepaOTo U razoodpa3Horo okcusa yriepoaa (IV).
3amura 030HOBOTO IKpaHa OT XUMUYECKOIO 3arpsi3HEHUSI.
I'pybomuctiepcHble  CHCTEMBI, WX KlacCH(UKANWsg ©  HCIOJB30BAaHHE B

npodeccruoanbHOl 1eATeNbHOCTH.

Aucconranuu.
[ ]

Kocmernueckue renu.

[TpuMeHeHHe CyCnIeH3Ui U AIMYJIbCUN B CTPOUTEIILCTBE.

MuHepalibl ¥ TOPHBIC TIOPOIbl KAK OCHOBA JTUTOC(EPHI.

PactBopb!l Bokpyr Hac. THITbI pacTBOPOB.

Bopa kak peareHT U cpenia i1l XAMHYECKOT0 poriecca.

Kuznub u gesrenbHocth C.Appenuyca.

BKJIaZ[ OTCYCCTBCHHBIX YUYCHBIX B pPasBUTHC TCOpHUU BHGKTpOHHTquCKOﬁ

YcerpaneHue KECTKOCTH BOABI HAa IIPOMBIINUICHHBIX IIPEIIPUATHAX.

CepHas KUCIOTa — «XJ1e0 XMMUUYECKON POMBIIIJIEHHOCTI.

Vcnonb30BaHne MUHEPATbHBIX KUCIOT HA MPEANPHUATHIX Pa3IMUHOro Mpoduis.
Oxcupl U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

Hcropus rumnca.

[ToBapeHHas cOJIb KaK XUMHUYECKOE ChIPhE.

MHoronvkuii KapOOHaT KalblHs: B IPUPOJE, B IPOMBIIIIEHHOCTH, B OBITY.
Peakuuu ropeHust Ha MPoOU3BOJICTBE U B OBITY.

BupryansHoe MOAEIMPOBAHNE XUMHYECKHUX ITPOLIECCOB.

DNEKTPOIN3 PACTBOPOB HIIEKTPOIIUTOB.

DNEKTPOIN3 PacIIaBOB JIEKTPOIUTOB.

[IpakTHyeckoe MpUMEHEHHE D>JEKTPONU3a: paUHUPOBAHHE, TabBAHOIIACTHKA,

TaJIbBaAHOCTCTUA.

Hcropus nomydeHus ¥ NPOU3BOICTBA ATTFOMUHUS.

DNEKTPOIUTUYECKOE MOTYyYEHHE U paQUHHUPOBAHUE METH.

Kuznp n gestenpHOCTh 1. J[9BH1.

Ponp meTaiioB B uCTOpHM 4enoBedeCKOW HMBWIM3AaLMH. VcTOpHS OT€YEeCTBEHHON

4epHOU MeTautyprui. COBpeMEHHOE METAIIITYPrUueCcKOe MPOU3BOICTBO.

I/ICTOpI/IH OTE€UYECTBEHHOM ILIBETHOM MCTAJUTYPIruu. Ponp MeTannoB M CIJIaBOB B

HayUYHO-TCXHUYCCKOM IIPOIrpecce.

Koppo3ust MeTamioB u ciocoObl 3alIUTHI OT KOPPO3HH.
WNueptHble win 61aropoHbIC Ta3bl.

Poxnaronme conm — rajaoreHsl.

Hcropus mBeaCKONW CIIUYKH.

Hcropyst BOSBHUKHOBEHUS U Pa3BUTHS OPraHUYECKON XUMHUH.
Kuznb u gesrenbHocts A.M.BbyTneposa.

Butanusm u ero kpax.
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Ponp oTedecTBEHHBIX YYCHLIX B CTAHOBJICHUH WU Pa3BUTHUU MHpOBOﬁ OpFaHquCKOﬁ

CoBpeMeHHbIE NPEACTABIECHUS O TEOPUU XUMUUYECKOTO CTPOEHUS.
DKOJOTrM4ECKHE aClEKThI UCIIONb30BaHUsl YIJIEBOAOPOJHOTO ChIPHS.
DKOHOMHMYECKHE ACHEKThl MEXIAYHApOAHOIO COTPYJHUYECTBA IO HCIIOJIB30BAHMIO

YIICBOOAOPOAHOI'O ChIPbA.

Hctopusi OTKphITHS M pa3pabOTKH Ta30BbIX M HEQTAHBIX MECTOPOXKIECHUN B

Poccuiickoit ®enepanuu.

XuMHUS yTIEBOIOPOIHOTO CHIPBS M MOsI Oy ay1asi mpodeccus.

VYT1eBoIOPOAHOE TOIUIMBO, €O BUJIbI U Ha3HAUCHHE.

CHUHTETHYECCKHE KayIyKH: HCTOPHUs, MHOTOOOpA3He U MEePCICKTHBHI.
Pe3nHOTeXHUYECKOE IPOU3BOICTBO M €r0 POJib B HAYYHO-TEXHUIECKOM Iporpecce.
CBapo4HOE MPOU3BOCTBO U POJIb XMMHUH YTIIEBOJIOPOJIOB B HEM.

Hedts U ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOIO MEXIYyHApOIHOTO

COTPYJHUYECTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH

CTYJIEHTOB

Conep:xxanue 00y4eHust

XapakTepuCcTHKA OCHOBHBIX BUJ0B Y4eOHOM AeSITeJIbHOCTH
CTY/IEHTOB (Ha YPOBHE Y4eOHBbIX JieiicTBHil)

Bakneinine xuMuueckue
MOHATHS

YMeHue naBaTh OMNpelNesieHHEe U ONEpPHpPOBaTh CIEAYIOIIUMH XUMUYECKUMHU
MOHATHSAMHM:  BEIISCTBO, XHMHUYECKHH  JJIEMEHT, aToOM,  MOJICKYIIa,
OTHOCHTEIIFHBIC aTOMHAsL H MOJIEKYJISIPHASI MacChl, HOH, aJIOTPOTIHS, H30TOTIHI,
XUMHYECKass CBA3b, JIIEKTPOOTPHLIATECIHFHOCTh, BAaJCHTHOCTb, CTEICHBb
OKHCIICHHS, MOJIb, MOJISIPHAS Macca, MOJIPHBIH 00beM ra3000pa3HBIX BEIIECTB,
BEIIECTBA MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOTO CTPOCHUS, DPacTBOPHI,
AIIEKTPONIUT U HEDJIEKTPOIUT, HIIEKTPOIINTHYECKAS TUCCOIHANNS, OKACIUTENb 1
BOCCTAHOBHUTEIb, OKUCICHHE M BOCCTAHOBJICHHUE, TCIUIOBOH 3((eKT peakiuu,
CKOpPOCTh XMMHMYECKOH peakluu, Karajiu3, XHUMHUYECKOe pPaBHOBECHE,
YIJICPOIHBIHN cKeneT, YHKIMOHATIbHAS TPYIINa, H30MEPHsl, TOMOJIOTHs

OCHOBHEBIE 3aKOHBI XUMHAH

dopMynupoBaHHE 3aKOHOB COXPAHEHUS MAacChl BEHIECTB U TOCTOSIHCTBA
COCTaBa BEIIECTB.

YcTaHOBKa TPUYUHHO-CIEICTBEHHOW CBSI3M MEXKAY COJIEpKAaHUEM DJTHUX
3aKOHOB U HANMCAaHUEM XUMHUYECKUX (HOPMYJI U ypaBHCHUH.

YcraHOBKa 3BONIOLMOHHOW CYHUIHOCTH MEHJAENEEBCKOM U COBPEMEHHOMN
hopmymrpoBok epuoamdeckoro 3akoHa [I.1.Meraeneesa.

OObscHeHHE (U3UIECKOTO CMBICTA CHMBOJHMKH TEPUOINICCKON TaOIHUIIBI
xuMmudecknx oanementoB J.M.MenneneeBa (HOMEpOB »dlleMeHTa, IEpHOAA,
TPYNIIBI) W yCTAaHOBKA IMPHUYUHHO-CICICTBEHHOW CBSI3M MEXKAY CTPOCHHEM
aToMa W 3aKOHOMEPHOCTSIMU U3MEHEHUS] CBOWCTB 2JIEMEHTOB U 00pa30BaHHBIX
VMU BEIIECTB B MEPHOJIaX U TPyMIax.

XapakTepHucTruKa 3JI€MEHTOB MaJIbIX U OOJIBIINX MEPHOJOB MO UX MOJOKEHUIO
B Ilepuoauueckoii cucreme JI.M.MeHzeneeBa

OCHOBHBIE TEOPUHU XUMHH

YcraHoBKa 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX BEILIECTB OT CTPOEHUS aTOMOB
00pa3yIonux X XUMHUUECKHUX dJIEMEHTOB.

XapakTepucTKa BaXXKHEHIIMX THUIIOB XUMUYECKHUX CBSA3€H U OTHOCHUTEIBLHOCTH
3TOH THIIOJIOTHU.

OOBsCHCHHE 3aBUCUMOCTH CBOMCTB BEHIECTB OT WX COCTaBa WM CTPOCHHUS
KPUCTAINTIMYECKUX PELIETOK.

@opMyJIMpPOBKAa  OCHOBHBIX  TOJOXEHUH  TEOPUH  BIEKTPOJIUTUUYECKOU
JIUCCOLIMALMM U XapaKTEpPUCTUKA B CBETE€ 3TOM TEOPHUU CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX COCTUHEHHM.

DopMyJIMPOBKA OCHOBHBIX IIOJIO)KEHUH TEOPUM XHUMHUYECKOTO CTPOCHMS
OpraHUYECKUX COCIMHEHUN U XapaKTEpUCTUKA B CBETE 3TOW TEOPUM CBOMCTB
OCHOBHBIX KJIACCOB OPTaHMYECKUX COEIMHEHUI

Baxnermnue BemiecTsa
nu MaTepI/IaJ'IH

XapakTepuCTHKa COCTaBa, CTPOEHHUS, CBOICTB, MOJIYYCHHS U TPUMEHEHUS
BaxHeHmmx MetayioB (IA u II A rpynm, amoMuHuS, *Kee3a, a B €CTECTBEHHO-
HayYHOM MPOQHIIe U HEKOTOPHIX d-2JIEMEHTOB) ¥ X COCTUHEHHM.
XapakTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, IMOJYYEHHS U HPUMEHEHUs
Baxredmmx HemetawwioB (VIII A, VIIA, VIA rpymm, a Ttakke a3ora u
tocdopa, yraepona 1 KpeMHHS, BOZOPOJIa) M X COETMHEHHH.
XapakTepucTUKa COCTaBa, CTPOEHHUS, CBOMCTB, IMOJYYEHHS U HPUMEHEHUs
BaXXHEHIIMX KJIACCOB YTJIEBOJOPOAOB (aJIKaHOB, IUKJIOAIKAHOB, AalKEHOB,
JIKMHOB, apEHOB) M MX HanOosee 3HAaYMMbIX B HAPOJIHOXO3SHCTBEHHOM ILIaHE
IIpeICTaBUTENEH.

AHanoruuHas XapakTepHCTHKa BAXHEHUIIIMX NpPEACTAaBUTENCH IPYrHX KIacCcoB
OpPTaHMYECKHX COEAWHEHWH: METaHOJa M 3TaHOJa, CIOKHBIX 3(UPOB, KHUPOB,
MBI, ampAeruIoB ((pOopMaIbIeTHOB M aneTadbAernia), KeTOHOB (alleTOHA),
KapOOHOBBIX KHCIOT (YKCYCHOM KHCIOTBI, MJIi ECTECTBEHHO-HAYyJHOTO
npoduias TpEeACTaBUTENCH APYTUX KIACCOB  KHCIOT), MOHOCaXapHIOB
(rmoko3bl), AncaxapunoB  (caxaposbl), TOJNMCAaXapuIoB  (Kpaxmana W
LEJUTIONIO3bl),  AHWINHA, AaMHUHOKHUCIIOT, OEJKOB, MHCKYyCCTBEHHBIX U
CUHTETUUYECKUX

BOJIOKOH, Kay4yKOB, IJIaCTMACC

XHAMUYECKHH SI3bIK U CUMBOJIMKA

Hcnonp3oBanue B y4eOHOI U MPOQECCHOHATIBHOMN NESTEIbHOCTH XUMHUYCCKUX
TEPMHUHOB U CUMBOJIUKH.
Ha3Banne wu3y4yeHHBIX BEIIECTB 10 TPUBHAJIBHOW WJIH MEXKIYyHAPOIHOMN
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HOMEHKJIAType U OTpa)XEHHE COCTaBa JTUX COEJMHEHUH C TOMOIIBIO
XUMUAYECKHUX (POPMYIL

OTpakeHHEe XUMHUYECKHX MPOIECCOB C TOMOIIBI0 YpaBHEHHM XHUMHYECKUX
peaxkuui

XUMHUYECKUE pcakuuu

OObsicHeHHe ~ CYIIHOCTM  XHUMHYECKMX  mporeccoB.  Kmaccudukarms
XMMUYECKUX peakIuii o pa3IUYHbIM PU3HAKaM: YUCIy U COCTaBYy NMPOIYKTOB
W pEareHToB, TEIJIOBOMY 3(deKTy, amnpaBieHUIo, (asze, HAIHMYHIO
KaTaau3aTopa, M3MEHEHUIO CTENCHEH OKHCIECHUS 3IIEMEHTOB, OOpa3yomnX
BEILECTBA.

YcraHOBKa MPU3HAKOB OOIIEro M Pa3IWIHOTO B THIONOTHHM PEAKIWH s
HEOPraHUYECKON U OpraHN4eCKON XUMHH.

Krnaccuumnmkarnust BemecTB M TNPOIECCOB C TOYKH 3PEHUS OKHCIICHUS-
BoccTaHOBIEHUs. COCTaBleHHE YypaBHEHHH pPEaKIUH C IMOMOIIBI0 METOJa
AJIEKTPOHHOTO OajaHca.

OOBsACHEHHE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM peakiuu U TOJ0KEHUSI
XMMUYECKOTO PAaBHOBECHsI OT Pa3IMYHbIX (haKTOPOB

XUMUYECKUH IKCIIEpU-
MEHT

BreimosHeHne XUMHYECKOTO OKCIICPUMEHTAa B MOJHOM COOTBETCTBUU C
npaBuiIaMy O0€30MacCHOCTH.

HaGmonenue, ¢Qukcaums ©  OmMcaHWe  pe3yJbTaroB  IPOBEJCHHOTO
IKCIICPUMEHTA

Xumudeckas nHpopMa-
st

[IpoBeneHne CcaMOCTOSATENFHOTO TIOMCKAa XUMHYECKOH HWHGOpMAIMHA C
WCIIONB30BAaHUEM DPAa3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX H3IAHHA,
KOMIIBIOTEPHEIX 0a3 JaHHBIX, pecypcoB MHTepHETa).

Hcnonp30BaHne KOMOBIOTEPHBIX TEXHOJNOTHH I OOpabOTKM W Iepenadu
XUMHYECKOH HH(OPMAITNH U €€ TIPEACTaBICHUS B pa3iIHnIHbIX (hopMax

PacueTsl o XUMHUYECKUM
(dbopMynaM U ypaBHEHHAM

YcTaHOBKA 3aBUCHMOCTH MEXy Kaue€CTBEHHOM M KOMMYECTBEHHON CTOPOHAMH
XHUMHYECKHX 0OBEKTOB U MPOIIECCOB.
PenieHne pacyeTHbIX 3aJiay 110 XMMUYECKUM (OpMYJIaM U YpaBHEHHSIM

Ipo¢misHoe U PodheCCHOHATBEHO
3HAYMMOE
cojiepKaHue

OOBsACHEHHE XMMMYECKHUX SBJICHUH, MPOUCXOMSIINX B Mpupoae, OBITY W Ha
MPOU3BOJICTBE.

OmnpeneneHre BO3MOXHOCTEH MPOTEKAHHMS XMMHYECKHX IIPEeBpAIlCHUl B
Pa3IUYIHBIX YCIOBUSAX.

CoOintozieHre MpaBUi 3KOJIOTHUECKH TPAMOTHOTO MOBEACHHSA B OKpYXKaromiein
cpeze.

OneHka BIMSHUS XUMHYECKOTO 3arpsi3HEHHsI OKpY’Kalolled cpensl Ha
OPTaHM3M YeJIOBEKA M APYTHE >KUBBIE OPraHU3MBL.

CoOmozienre mpaBui 0€30MaCHOTO OOpamIeHUs] ¢ TOPIOYUMH M TOKCHYHBIMU
BEIIlECTBAaMH, JJaOOPATOPHBIM 000PYIOBaHHEM.

IToaroroBka pacTBOPOB 3a/laHHON KOHIIEHTPAIMU B OBITY M Ha IPON3BO/ICTBE.
Kpurnueckass ~ oneHKa  JOCTOBEPHOCTH  XMMHYECKOH  HMH(OpMAIWH,
MOCTYTAIOMIECH M3 Pa3HBIX HCTOYHHKOB
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YYEBHO-METOJAMYECKOE H MATEPHAJIBHO - TEXHUYECKOE OBECHIEYEHHUE
IMPOI'PAMMBbI YYEBHOU JUCHUIIJIMHBI OY 1.07 XUMUA

OcBoenne nporpammbl yueObHoi aucuurmnasl OY .07 XuMus npeamnonaract HaaIudue B
npodeccuoHanbHO  00pa3oBaTeNbHOM — OpraHu3aluy, peaausyloniei  o0pa3oBaTeNbHYIO
nporpaMMmy cpeaHero o6miero oOpasoBanusi B mpeaenax ocBoeHus OIIOII CIIO na Gasze
OCHOBHOTO o0miero oOpa3oBaHMs, Yy4yeOHOro kaOuWHETa, B KOTOPOM HMEETCS BO3MOXKHOCTb
obecnieunTh CBOOOAHBIH JaocTynm B MHTEpHET BO Bpemsi y4eOHOTO 3aHATHS M B TEPHOJ
BHEY4EOHOM NeSTEILHOCTH 00YYarOIINXCs.

[Tomemenne  kaOuHETa  JOIDKHO  YJOBIETBOPATH  TpeboBanusiM  CaHuTapHO-
anuaeMuoNIornYeckux npaBuil 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIICHO
TUTIOBBIM ~ O0OpYJOBaHWEM, YKa3aHHbIM B HACTOSANIMX TPEOOBAaHUAX, B TOM YHCIE
CHeIHaTM3UPOBAaHHON y4eOHOM MeOenbl0 U CcpeAcTBaMH OOy4YeHHSs, AOCTATOYHBIMU IS
BBITIOJTHEHUS TPEOOBAaHUH K YPOBHIO TIOJITOTOBKU O0YYaOIIUXCSI.

B kaOunere nOmMKHO OBITH MYJIBTUMEIMITHOE O0OpYyIOBaHHE, MOCPEACTBOM KOTOPOTO
YYaCTHUKHM 00pa30oBaTENIbHOTO IMPOliecca MOTYT MPOCMAaTPUBaTh BU3YallbHYI0 MH(GOPMAIUIO IO
TuTepaType, co3/laBaTh MIPE3CHTAINU, BUICOMATEPHUAIIbl, UHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOINYECKOTO U MAaTEePHATBHO-TEXHHUECKOTO 00ECTIEYSHHUS TIPOTPAMMBI
yuebHoi aquctumiuael OY J1.07 XuMus BXOIAT:

e MHOTO()YHKIIMOHATIbHBIM KOMIUIEKC MPEero1aBaTes;

eHaTypajbHble 00BEKTHI, MOJEIH, IPUOOPHI U HAOOPHI ISl TOCTAHOBKU JEMOHCTPAIMOHHOTO

U YYEHUYECKOT0 HKCIIEPUMEHTA;

e[IeYaTHbBIE M SKPAHHO-3BYKOBBIE CPEICTBA OOYUCHHUS;

eCpe/ICTBAa HOBBIX HMH(POPMAITMOHHBIX TEXHOJIOTHIA;

®PCaKTHUBHI;

eIIepEUYHN OCHOBHOM U JIOTIOTHUTEIHHON yUeOHOU TUTEepaTyphl;

®BCIIOMOTATENIbHOE 000PYI0BaHUE U UHCTPYKIIUH;

¢ OHOIMOTEeYHBINH (HOH.

B O6ubnuoteunsiii GoHI BXOAAT y4eOHUKH W ydeOHO-mertommueckue KoMIuiekTsl (YMK),
PEKOMEHJIOBaHHbIE WU  JOMYIIEHHbIE JUISI  HWCIIOJNB30BaHUA B MpodecCHOHATbHBIX
00pa30BaTeNbHBIX OPraHU3alUAX, PEATU3YIONIMX O00pa3oBaTeIbHYI0 MPOrpaMMy CpPETHETO
obmero oOpazoBanus B mpeaenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOTO OOIIETO
o0Opa3oBaHMUsl.

bubmuoreunsiii  GoHI  MOKET ~OBITh  JIOMOJHEH  XWMHUYECKOW  DHIIMKIIONEINECH,
CIPaBOYHUKAMU, KHUTAMU AJI YTCHUS 110 XUMUHU.

B mpouecce ocBoenus mporpammbl yueOHoi aucuumiauHel OYJ[.07 Xumus cTyAeHTH
JOJKHBI MMETh BO3MOXXKHOCTH JIOCTYIAa K JJIEKTPOHHBIM YYE€OHBIM MaTepuajaM [0 XUMHH,
MMEIOIIMMCSI B CBOOOAHOM nOCTyne B ceTd VMHTepHeT (PIEKTPOHHBIM KHHUTaM, MPAKTHKyMaM,
TecTam, Matepuanam EI'D u ap.).
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PEKOMEHIAYEMAS JIMTEPATYPA
JJ1s1 cTy1eHTOB

1.T'abpuensa O.C., OctpoymoB W.I'. Xumus: y4eOHHMK IS CTYIAEHTOB MPO(PECCHOHAIBHBIX
o0pa3zoBaTeNbHBIX OpraHU3alui, ocBanBaIUX npodeccuu u cneruanbHoctu CI10. — M., 2018
2.T'abpuenssa O.C., OctpoymoB W.I'. Xumus mis npodeccuid M CrENUATBHOCTEH €CTeCTBEHHO-
HAy4YHOTO MPOouUIIs: YYeOHHK ISl CTYIEHTOB MPOPECCHOHANTBHBIX 00pa30BaTEIbHBIX OPTaHU3AIIHIA,
ocBauBaromux npodeccun u crernuanbaocta CI10. — M., 2019

3.T'abpuensu O.C. u np. Xumus. [Ipaktukym: yueb. mocobue i CTyJAEHTOB MpodhecCHOHATbHBIX
0o0pa3oBaTeNbHBIX OpraHU3alMi, ocBawBaromux npodeccuu u crnenuanbHoctu CIIO. —M., 2018
4.T'abpuensa O.C.u ap. Xumusi: nocodbue s noarotrosku k EI'D: yued. mocobue st CTyAEHTOB
npodeccHoHaNbHBIX 00pa30BaTENbHBIX OPTaHU3AlINI, OCBAUBAIOLINX MPOPECCUN U CHEIMATFHOCTH
CIIO. - M., 2019

S5.I'abpuensan O.C., JlsicoBa I'.I'. Xumus. Tectbl, 3agaun U ynpaxHeHus: y4eO. mocobue s
CTYJICHTOB TNPO(ECCHOHAITBHBIX 00pa30BaTEIbHBIX OpPraHU3alMi, OCBAaMBAIOMIMX Mpodeccuu u
cnenranbHoctu CIIO. — M., 2018

6.Epoxun FO.M., Koanesa M.b. Xumus mis npodeccuii U crnenuanbHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-HAY4YHOT0 Mpoduineil: yueOHUK A7 CTYACHTOB MPo(hecCHOHATBHBIX 00pa30BaTeNbHBIX
opraHu3zalui, ocBanBarouux npodeccun u crenuaabuoctu CI10.— M., 2019

s mpenoxasareJieit

1.06 oGpa3zoBanuu B Poccuiickoit ®enepanun: denep. 3akoH ot 29.12. 2012 Ne 273-D3 (B pen.
®enepanpubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-03, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbIM 3ak0HOM 0T 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ u3zM. or
19.12.2016.)

2.Ilpukaz MunoOpnayku Poccum ot 17.05.2012 Ne 413 «O6 yTtBepxaeHUH (eaepalbHOro
roCyJIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAAPTa CPeaHETO (TI0JIHOTO0) 00IIero 00pa3oBaHUs».

3.06 obpaszoBanuu B Poccuiickoit denepanuuu: denep. 3ak0H OT

29.12. 2012 Ne 273-®3 (B pea. Denepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-®3, 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-D3,
ot 04.06.2014 Ne 148-D3, ¢ u3Mm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 No 145-D3,
B pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

4. ITucemo JlenmaprameHTa rocy1apcTBEHHOM MOJUTUKU B cepe MOATOTOBKU pabouMX KaJpoB U
JI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «Pekomenmammu 1mo opraHu3aiuu
MOJIyYeHUS CpeHero o011ero o0pa3oBaHus B MpeJiesiax OCBOEHUS 00pa30oBaTeIbHBIX IPOrpaMM
cpenHero nmpodeccuoHaIbHOTO 00pa3oBaHms Ha 0a3€ OCHOBHOTO 00IIIeT0 00pa30BaHUs C yIETOM
TpeOoBaHu# (enepaabHbIX TOCYAAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U MOTyYaeMOu
poeCCUu WK CICIHATBHOCTH CPEAHETO TPO(PECCHOHATTEHOTO 00pa30BaHUS.

5.I'abpuensn O.C., JIpicoBa I'.I'. XuMmusi: KHUra A71s penoaasatenis: yued.-meTo1. mocodue. — M.,
2019.

6.I'abpuensn O.C. u ap. Xumus Uit poeccHii ¥ CrieruaabHOCTeH TEXHUIECKOT0 Mpoduis
(2TIEKTPOHHOE TIPUIIOKCHHE).
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RN bW =

HNuTepHeT-pecypcebl

www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBbI TOpHI»).
www.hemi.wallst.ru (OO6pa3oBareabHBINA CAUT ISl ITKOJTBHUKOB « XUMUSD» ).
www.alhimikov.net (O6pa3oBaTeNbHBINA CAUT JUTS IIKOJILHUKOR).
www.chem.msu.su (DyekTpoHHAast OMOIMOTEKA 110 XUMHUH).

www.enauki.ru (HHTepHeT-u3aHue s yuutelnel « EcTecTBeHHbIC HAyKn» ).
www.lseptember.ru (Mmeroguueckas razera «llepBoe ceHTAOP»).
www.hvsh.ru (kypHan « XuMus B IIIKOJIEY ).

www.hij.ru (kypHan « XuMusi ¥ )KU3HBY ).

www.chemistry-chemists.com (3J€KTpPOHHBIN XypHAT « XUMUKH ¥ XUMHS ).
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