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1 lean u 3apaum AUCHUILIHHBI

dopMUpOBaHUE Y CTYJAEHTOB MPEACTABJICHHUS O XUMUYECKOM COCTABIISIIONIEH €CTECTBEHHO-
HAay4YHOW KapTHHBl MHpa KAaK OCHOBBI TPUHATHS PEIICHUH B >KU3HEHHBIX M TPOU3BOJICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOTHOM Ccpejie.

3agaun:

1) chopmupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH IPOTEKAHUS XUMUYECKHUX MTPOILIECCOB U SBJICHHIMA
B OKpYXaloleh cpezae, IEIOCTHOW HAayYHOW KapTHHBI MHpPA, B3aWMMOCBSI3M M B3aMMO3aBHUCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUSI COCTABIIATH (DOPMYJIbI HEOPTAaHUIECKUX U OPTaHUUYECKHUX BEIIECTB, YPABHCHHS
XUMUYECKUX pPEAKIUH, OOBSICHATh WX CMBICI, HWHTEPHPETUPOBATH PE3YJIbTAaThl XHUMHUYECKHX
AKCTIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM TPOBEACHUS NPOCTCHININX XUMHYECKHX JKCIEPUMEHTAIBHBIX
WCCJICIOBAaHUI ¢ COOJIOICHHEM IIpaBUJI 0€30MacHOro OOpalleHus C BEIIeCTBAaMU M J1a0OpPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHUS WHCIIOJIIB30BaTh HHQPOPMAIMIO XHUMHUYECKOTO XapakTepa W3 Pa3IMYHBIX
HCTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3HPOBATH TOCIEIACTBUS CBOEH NEATEIbHOCTH U XUMHYECKHUX
MIPUPOIHBIX, OBITOBBIX U IMTPOM3BOJICTBEHHBIX MPOIIECCOB;

6) chopmMHupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHKCHHH XUMUYCCKOW HAYKH W TEXHOJOTHH s
Pa3BUTHS COIMAIBHON U TTPOU3BOJICTBEHHOM cdep.

2 Mecro gucuuniaunsl B crpykrype IIIICC3
VY4aeOHas JUCIUIUTMHA « XUMHES» U3y4daeTcsi B 001e00pa3oBaTeIbHOM IIUKIIEe y4eOHOTO IIaHa.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS CO/IEPKAHUS N CUMIIJIMHBI

[Iponiecc n3ydeHus: AMCHUILUIMHBI HApaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIEAYIOLIIMX OOIIMX
xkomneteHuii B coorserctBuu ¢ ®I'OC CIIO cnenumanbHOCTEN JaHHOTO MPOdUIIs:

OK 01. Beibupats criocoOsbl perieHus 3aad npopecCuoHaIbHOMN 1eATeTbHOCTH IPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPE/ICTBA MTOUCKA, aHAJIN3a U MHTEPIIPETallui UHPOpMaLIUH,
Y MTHPOPMAIIMOHHbIE TEXHOJIOTUH /ISl BBITIOJIHEHUS 3314 IPO(ecCHOHAIbHOM 1eATEIbHOCTH.

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTATh B KOJUIEKTUBE M KOMaH/IE.

OK 07. CopneiicTBOBaTb COXpPAaHEHHIO OKpYKalOLEH cpefbl, pecypcocOepekeHnt0, MPUMEHSTh
3HaHUS 00 M3MEHEHUHU KIUMaTta, MPUHLHUIBI OepexIIMBOro MpOU3BOJCTBA, 3PPEKTUBHO JeicTBOBATh B
Ype3BbIYAITHBIX CUTYAIUSX.

IIK 1.3. OcymecTBiaTh OLEHKY HPOM3BOJCTBEHHO-TEXHUUYECKHX IIOKa3zaTesiell  paboTbl
AIIEKTPUYECKOTO U AJIEKTPOMEXAHUYECKOTO 000PYJOBAHUS

B pesyabTare 0cBOCHHSI TUCHHUILINHBI 00y4aI0LIHIICS TOJIKEH:

3HATh/TIOHUMATh:

- BJIAJETh CUCTEMON XMMHYECKMX 3HAHHMI, KOTOpas BKJIIOYAET: OCHOBOIOJATarolUe IOHATHS
(XMIMUYECKHUIl JIEMEHT, aTOM, 3JICKTPOHHAs 000JI04Ka aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIA, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKas CBSI3b, MOJIb,
MOJIIpHasi Macca, MOJIIpHBIA 00bEM, YITIEpOJHBIN CKEJET, PyHKIMOHANbHAS IPyIIa, paJguKall, H30Mepus,
M30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOJ- U a30TCOJEPIKAIINE COSUHEHMS,
OHMOJIOTHYECKH aKTUBHBIE BEIIEeCTBa (YIIeBOIbl, JKUPBL, OCJIKH), MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHHs, KpPUCTAJUIMYECKAs PEIIeTKAa, TUIBl XUMHYECKHX pPEaKLIMi
(OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE, 3K30-U JHIOTEPMUYECKHE, PEAKIMH HOHHOIO OOMEHa), pacTBOD,
DIIEKTPOJINTBI, HEAIEKTPOJIUTHI, DIJIEKTPOJUTHYECKAs JUCCOLMALMSA, OKHUCIUTENNb, BOCCTAHOBUTEIND,



CKOPOCTh XMMHYECKON pEaKluu, XMMHUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI (TECOPUS XUMHYECKOIO
CTpOeHUsI opraHuyeckux BemectB A.M. byriepoBa, Teopusi 3JEKTPOJUTUYECKOW JIHUCCOLMALINH,
nepuoaunueckuii 3akon .M. MeneneeBa, 3aKk0H COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH
A3bIK  XUMHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJY4eHUH U Oe30MacHOM
UCTIOJIb30BAaHUN BAXKHEHITNX HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB B OBITY M NPAKTUYECKOH
JIeATEIbHOCTH YEJIOBEKA;

- copMHUpPOBATH MIPEICTABICHUS: O XUMHYECKON COCTaBISIONICH €CTECTBEHHOHAYYHOUW KapTUHBI
MUpa, POJIU XUMUHU B MIO3HAHUU SBIICHUI NPUPO/IbL, B (OPMUPOBAHUH MBILIUICHUS U KYJIbTYPbl JMUYHOCTH,
ee (PYyHKIHMOHATIBHON I'PaMOTHOCTH, HEOOXOIMMOM AJs PEeUICHUs MPAKTHYECKUX 33134 M IKOJOTHYECKH
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie.

Ymers:

- YMEThb BBISBJIATH XapaKTEPHbIC NPU3HAKA W B3aMMOCBSA3b W3YUYEHHBIX IMOHATUMA, NPUMEHSTH
COOTBETCTBYIOIIME IIOHATUSA INPU ONHUCAHUM CTPOCHUS U CBOMCTB HEOPIAaHMYECKUX U OPraHMYECKHUX
BEIIECTB W UX MPEBPALLCHUN; BbBIABIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C TOHATUSAMU U
IIPEACTABICHUAMU APYTMX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMEThb HCIIOJb30BATh HAUMEHOBAHUS XHUMHYECKUX COCAMHEHUN MEXIYHAPOJHOIO COH3a
TEOPETUYECKOW U TMPUKIAJAHON XUMHUM W TPUBUAIbHBIC HA3BAaHUS BAXKHEHUIINX BEHIECTB (ITHUIIEH,
alleTUJICH, TIUIEepHH, (eHod, GopMabaeTru, YKCyCHast KUCIIOTa, TIIUIWH, YTapHbIHA ra3, YrIeKUCIIbIH ras,
aMMUaK, ramieHas HW3BeCTb, HETalieHas W3BECTb, MUThEBAs COAa U JAPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHUYECKUX M OPraHWYECKUX BEILECTB, YPAaBHEHUS XMMMUYECKUX PEAKLMH, OOBACHATH UX CMBICI;
MOATBEPKJIATh XapAKTEPHbIE XUMUYECKUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U
3aMACSIMU YPABHEHUN XUMUYECKUX PEAKIIMIA;

- YMETh YCTaHaBJIMBATh MPUHAJIEHKHOCTh U3YUEHHBIX HEOPTAHUUECKUX U OPTraHUYECKUX BEIIECTB
K OIIPEACIICHHBIM KJIACCaM M I'PYIIaM COCIUHEHUN, XapaKTEepPU30BaTh UX COCTAB U Ba)KHEWILINE CBOWCTBA;
OTpeeNATh BHJBI XUMUYECKUX CBsi3el (KOBaJeHTHAas, WOHHAs, METaJUIMYecKas, BOJAOPOIHAs), THUIIBI
KPUCTATIMYECKHUX PELIETOK BEIIECTB; KJIaCCUPUIIMPOBATH XUMUUYECKUE PEAKIINH;

- cOpMHPOBAThH MPEACTABICHUSA: O XUMHUECKONW COCTABIIAIONIEH €CTeCTBEHHOHAYYHOW KapTHUHBI
MHpa, POJIU XUMHUU B MO3HAHUH SIBIICHUW MPUPOJIBI, B (HOPMUPOBAHUH MBIIIJIEHUS U KYJIbTYPhl TUYHOCTH,
ee (YHKIMOHAJIBHON I'PaMOTHOCTH, HEOOXOJUMOM AJIs pelIeHus MPaKTUUYECKUX 33134 M HKOJOTMUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cpenie;

- YMETh MPOBOAUTH PACUETHI MO XUMHUECKUM (POpMYTaM U YPaBHEHUSIM XUMHUYECKHX PEaKIU C
UCIOJIb30BaHUEM (PU3MUECKUX BEJIUYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOH CTOPOHBI:
Macchl, o0beMa (HOpMallbHbIE YCJIOBHUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh B JKU3HEHHBIX
CUTyalUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM,;

- YMETb IUIAHUPOBATh U BBIMIONHATH XUMHUYECKHI HKCIEPUMEHT (TpeBpallleHuss OpraHuYecKuX
BEILIECTB P HATrPEBAaHUU, IOJYYEHUE JTUICHA M M3Y4YCHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIUU Ha
anbJIeTHIbl, KpaxMaj, YKCYCHYI KHUCIIOTYy; JAeHarypauus OeJIKOB MpH HarpeBaHUU, I[BETHbIC pEaKlUU
0eNKOB; MPOBOJUTH PEAKIIMU HOHHOTO OOMEHa, ONpeAeNsiTh Cpeay BOAHBIX PACTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdart-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHHSI; PElIaTh SKCIIEPUMEHTAILHBIC
3agaun 1o temam "Mertamibl" u "HemeTannel") B COOTBETCTBUM € MpaBHJIaMU TEXHUKU O€30MaCHOCTU
npu oOpallleHMM ¢ BellecTBaMH M JIaOOpaTOpHBIM 00OpYIOBaHHWEM; NPEACTABIATh PE3YIbTaThI
XUMHYECKOT0 SKCIIEPUMEHTa B (popMe 3amKcH ypaBHEHUI COOTBETCTBYIOIIMX PEeaKIUi U GOpMyIupoBaTh
BBIBOJIbI HA OCHOBE DTHUX PE3YJILTATOB;

- YMETh aHaJU3UPOBATh XUMHUYECKYI0 HH(OpPMALMIO, MOJy4aeMyl0 M3 pPa3HbIX HMCTOYHHUKOB
(cpencTB MaccoBoit nH(popMaru, cetb IHTepHeT U ipyrue);

- BIAJACTh OCHOBHBIMM METOJAMHM HAyYHOI'O TIO3HAHUS BEIIECTB W XUMUYECKHX SIBICHHUI
(HabmoieHre, U3MEpPEHHe, SKCIIEPUMEHT, MOJIEITUPOBAHUE);

- YMETh MPOBOJUTH PACUEThl 0 XUMHUECKUM (OpMYJIaM U YpaBHEHHUSIM XUMHUYECKHX pEaKLUi C
UCTOJIb30BaHUEM (U3UUECKUX BEIMYMH, XAPAKTEPU3YIOUIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
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Macchl, o0beMa (HOpMalbHbIE YCJIOBHS) Ta3oB, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS NI NPUHATHS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTyalUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM,;

-yMeTh IUJJAHUPOBATh U BBINOJHATE XMUMUYECKMH SKCIIEPUMEHT (IIpEeBpaILleHUs] OPraHUYeCKUX
BELIECTB [P HArpeBaHUM, MOJIYYEHHE STUJIEHA U HU3Y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU Ha
JIBJETUAbI, KpaxMmall, YKCYCHYI0 KHCJIOTY; JeHaTypalus O€JKOB NpU HAarpeBaHUM, LBETHbIC pPEaKIUU
0ETIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHa, OINpENeNATh CPeAy BOAHBIX PACTBOPOB, KaUeCTBEHHBIE
peakuuu Ha cynb(aT-, KapOOHAT- U XJIOPUI-AHUOHBI, Ha KATUOH aMMOHMSI; PEIIaTh SKCIEPUMEHTAIbHbIE
3azaun 1o teMaMm "Metanbl" u "Hemeramibl") B COOTBETCTBUU C IpaBUJIAMU TEXHUKH OE30MMACHOCTH
npu oOpallleHMM ¢ BeUlecTBaMH M JIAOOpPaTOpHBIM O00OpYIOBAaHHUEM; HPEICTABIATh PpE3yJbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA B (JOPME 3aIMCH YPAaBHEHHI COOTBETCTBYIOIIUX PEAKIHA U (POPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB.

Hcnonb3oBath npuoOpeTeHHble 3HAHUSI W YMEHHMSl B NPAKTHYECKOH /JeATEJbLHOCTH H
MOBCEIHEeBHOM KM3HU:

- CcoOMIOJaTh TpaBWiIa SKOJIOTHYECKH IEIeCO00pa3HOro TOBEACHUS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LIEIAX COXPAHEHHUS CBOErO 3/10pPOBbS U OKPY)KAIOIIEH MPUPOAHON CpPEIbl; YUYUTHIBAThH
OIIACHOCTb BO3JEUCTBUS Ha JKUBBIE OPraHU3Mbl ONPEICIICHHBIX BELIECTB, TOHMMAsl CMBICI IOKa3aTells
IIPEAEIBHON JOIYCTUMOM KOHLIEHTPALUH.

4 OpFaHI/I3aIII/IOHHO-MeTOIlI/I'leCKI/Ie JAaHHbIC JUCHUIIJIMHBI

OO011Eee KOJIMUECTBO YaCOB AUCLUIUIMHBI COCTABIISIET 72 yaca

KonmuecTBo 4acoB o yueGHOMY IIaHy
Bua pabotsl
1 cemectp Bcero

Jlekumu, ypoku 32 32
[IpakTHyeckue 3aHsATHS 28 28
JlaGopaTopHble paboThI 10 10
[TpomexyTouHas arTecTanus 2 2
dopma MPOMEKYTOUHOM aTTECTALUHI JudbdepennmpoBannplii 3a4€T

5 Conep:xanue u CTPYKTypa TMCHHINIHHBI
5.1 Conep:xanue pa3ie0B M CHUILTHHbBI

Ne HanmeHnoBanue
Coaep:xanue pasaesa
pasjaena pasjaena
OcHoOBHoOE coiep;kaHue

1 OCHOBBI CTPOEHMS BelleCTBA

11 CrpoeHne aToMOB CoBpemeHHass MoJenb CTpoeHus aroma. CHUMBOJIMYECKUH S3BIK
XAMUYECKHAX XUMUW. XUMHUYECKUI DJIEMEHT. DJIEKTPOHHAsI KOH(MUTYpaIlus aToMa.
JJIEMEHTOB U Krnaccudukanuss XUMHYECKHX O3JIEMEHTOB (s-, P-, O-2JI€MEHTHI).
npupoza BanenTHble 2n€KTpoHBL. BaneHTHOCTb. ONEKTpOHHAs MpPUPOAA
XUMUYECKON XUMHUYECKON CBSI3U. DJEKTPOOTPHULATEIBHOCTh. Buabl XMMHUYECKOU
CBA3U CBA3M (KOBaJ€HTHAas, HOHHAasg, METaJUIMYecKas, BOJOPOAHAas) U

crnoco0bl ee 00pa3oBaHusl.

1.2 [Tepuonnueckuii mueckasi cucremMa xumuueckux odjemeHtoB J[.JMI. Menpaeneena.

3akoH ¥ Tabmuua JIL.W. | ®usnueckuii cmbicn Ilepuonnyeckoro 3akona JI.M. Menneneesa.




Ne HaunmeHoBaHue
pasiena pasiena Conep:xanue pasaena
Menneneena 3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XHUMHUYECKHX DIJIEMEHTOB,
00pa3yeMbIX UMM HPOCTBIX M CJIOXKHBIX BELIECTB B COOTBETCTBHHU C
IIOJIOKEHUEM XHUMHUYECKOro 3jeMeHTa B llepuommyeckon cucreme.
MupoBo33peHYECKOEe U HaydyHOE 3HadyeHHe llepronnueckoro 3akoHa
.. Menneneesa. Ilpornossr JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHMYECKHX JJIEMEHTOB. PelleHne mNpakTUKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX  3aJlaHUil  Ha  XapaKTepU3alUI0  XHMHUYECKUX
ieMeHToB  «Mertauinyeckue /  HEMeTaJUIMYeCKHe  CBOMCTBA,
ANEKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUU C
UX DJICKTPOHHBIM CTPOCHHUEM H IIOJIO)KEHHEM B IIEPUOIUYECKOU
cucteMe xuMuieckux sneMenToB J[.M. Menaeneea»
2 XuMHYEeCKHE peaKkuu
2.1 Tunsl XUMHUECKUX Knaccupukauus u TUNBI XUMUYECKMX pEaKLMM ¢ ydacTHEeM
peakuui HEOpraHW4YecKux BemecTB. (COCTaBICHUE YPAaBHEHHH pPEaKLUi
COECUHEHUS, Pa3JOoXKEHUs, 3aMelIeHHs, OOMEHa, B T.4. peakuui
TOPEHMS, OKHUCIICHUSA-BOCCTAHOBJICHHUs. YPAaBHEHUS OKHUCICHUS-
BOCCTAHOBJICHHUSI. Crenenp OKHCJICHUS. Oxucaurens u
BoccTaHoBUTENb. (COCTaBlIeHUE W YPAaBHUBAHHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI METOAOM 3JIEKTPOHHOro OanaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu B IIpUpoOJE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U JKU3HEEATEIbHOCTH OPraHu3MOB
2.2 Onexrponutnueckas | Teopus 3JIEKTpONIMTHYECKOW aucconuanuu. MOHBL. DIEKTPOJMTSHI,
Jauccouuanus u HEDJNIEKTPONUThL. Peakimu monHoro oOmena. CocraBieHHE peakiuit
MOHHBINA 00OMEH MOHHOTO OOMEHa MyTeM COCTaBJIECHHUs UX IOJHBIX U COKpAIIEHHBIX
HMOHHBIX ypaBHeHUH. KHUCIIOTHO-OCHOBHBIE peakiuu. 3ajlaHus Ha
COCTaBJICHUE MOHHBIX PEaKIIMH
3 CTpoeHue M cBOIiCTBA HEOPraHNYeCKHX BelllecTB
3.1 Knaccuduxanus, [Ipenmer HEOPraHU4eCKOU XUMHH. Kinaccuduxanus
HOMEHKJIaTypa U HEOPraHWYeCKUX BeulecTB. [IpocTele W CIIOKHBIE BEIIECTBA.
CTpOEHHue OCHOBHBIE KJIaCChl CJOKHBIX BELIECTB (OKCHUIbI, THAPOKCHU[BI,
HEOPraHNYECKHUX KHCIIOTBI, COJM). B3auMOCBA3b  HEOPraHMYECKUX  BEILECTB.
BEILECTB ArperatHble cocTosiHUS BemlecTBa. Kpucrannuueckue u aMmopQHbie
BelleCTBA.  THUNBl  KPUCTANIMYECKUX  pEIIeTOK  (aToMHas,
MOJIEKYJIIpHas, VOHHaH, METaJNINYECKAs). 3aBUCUMOCTh
(¢u3MYecKuX CBOMCTB BellecTBa OT THUIA KPUCTAJUIMYECKOU
pemeTku. 3aBUCUMOCTh XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJA
XUMHYECKON CBSI3M M THIA KPUCTAUIMYECKON pemeTku. [IpuunHsbl
MHOT000pa3usl BEIIEeCTB
3.2 duzuko- Mertamiel. OOume ¢puznvyeckue U XMMUYECKHE CBOWCTBA METAJUIOB.
XAMHAYECKUE Crioco0s! osTydeHus. 3HaYCHHUE METAJIJIOB M HEMETAJJIOB B MIPUPO/JIE
CBOMCTBA U )KU3HEAEATEIbHOCTH YEJI0BEKA U OpraHn3MoB. Koppo3us MeTanios:
HEOPraHUYECKUX BUJBl KOPPO3WH, CIOCOOBI 3alllUThl METANIOB OT KOPPO3UHU.
BEILECTB Hemeranmnpl. OOmwue ¢usnyeckue ¢ XMMHYECKHE CBOWCTBaA

HeMeTauioB. Tunuusbele cBoiicTBa HemetaioB [V— VII rpymm.
Knaccupukanuss W HOMEHKJIATypa COEIMHEHHH HEMETauIoB.
KpyroBopotbl OHOT€HHBIX 2JIEMEHTOB B MpupoAe. XUMHYECKHE




Ne HaunmeHoBaHue
Conep:xanue pasaena
pasjaena pasjaena
CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB (OKCHIOB,
TMJIPOKCUOB, KUCIIOT, COJEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MPOCTBIX BEIIECTB, BOJAOPOJHBIX COEIMHEHUH, BBICIIUX
OKCHJIOB U THIPOKCHIOB
3.3 Wnentuduxanms Wnentudukaiyss HEOPraHM4eCKUX BEUIECTB C MCIIOIB30BAaHHEM UX
HEOPraHUYECKHUX (U3NKO-XUMHUYECKUX CBOWCTB, XapaKTEPHBIX KaUeCTBEHHbIX
BEILECTB peaknuii. KauecTBeHHBIE peakiy Ha cyab(haT-, KapOOHAT- U XJIOPU-
AHUOHBI, HA KATUOH aMMOHMUS
4 CTpoeHne 1 CBOIICTBA OPraHHYeCKUX BellecTB
4.1 Knaccudukanus, [losiBneHne u pa3BUTHME OpPraHUYECKON XMMHUU Kak Hayku. [Ipeamer
OpraHMYeCKOM XUMHUU. MeCcTO M 3HAa4YE€HHE OPraHMYEeCKOW XMMHH B
CTPOCHHE U CHUCTEME €CTECTBEHHBIX HayK. XMMHMUYECKOE CTPOCHHE KaK IOPSIOK
HOMEHKJIaTypa COEIUHEHUS aTOMOB B MOJIEKYJE€ COIJIACHO MX BaJEHTHOCTH.
OpPraHUYECKUX OcCHOBHBIE  TIOJIOKEHUS ~ TEOPUM  XHUMHUYECKOTO  CTPOEHUs
BEILIECTB oprannyeckux coeauHeHnid A.M. byrneposa. YriepoaHslii CKeneT
OpPraHMYECKOM MOJIEKYJbl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT
XUMHUYECKOI0 CTpoeHus MoJekyil. M3omepus u uzomepsl. [lonstue o
¢ynkunonanbHoM rpynne. Paaukan. I[lpuHuunsl kinaccudukanum
OPraHWYECKUX COCAVHEHUH. MexayHapoaHas HOMEHKJIAaTypa |
IIPUHLUIIBI HOMEHKJIATyphl OpraHnYeckux coeauHeHuil. [lonsrue o6
a30TCOEpKAIINX COEIUHEHMSIX, OMOI0rHYecKu aKTUBHBIX
BEILIECTBAX (yrneBopax, KUpax, Oenkax u Ip.),
BBICOKOMOJIEKYJISIDHBIX ~ COEAMHEHMSIX  (MOHOMEp,  IOJMMEp,
CTPYKTYpPHOE 3BEHO)
4.2 CBoiicTBa Du3uko-xuMHUIECcKUe CBOIICTBa OPraHUYECKUX COeTMHEHNN
OpPraHUYECKUX OTJENBHBIX KJIACCOB (0COOEHHOCTH KJIacCU(UKALMU U HOMEHKJIATYphI
COEIMHEHU I BHYTpH KJIacca; TOMOJIOTUYECKUH ps U o01as popMyiia; H30Mepus;

¢u3nyecknue CBOWCTBA; XUMUUECKHE CBOMCTBA; CITOCOOBI MOTYUEHUS):
— MpeneabHbIe YITIEBOAOPOb! (aJKaHbl M LUKJIOaIKaHbl). ['opeHue
MeTaHa Kak OJWH W3 OCHOBHBIX HCTOYHUKOB TEIUIa B
MPOMBIIIIICHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YIIEBOAOPOJIOB,
HaxXO0XJCHHUE B NPUPOAEC U NPUMEHEHHE AJKAHOB; — HENPEICIIbHBIE
(anKeHbI, aJKMHBI M AJKAJWEHBbl) U apOMaTHYECKHE YIIJIEBOAOPOIBI.
I'openue anernineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHN
JUISL CBapKH W pe3ku MeTaiuioB. Kucnopozaconepikaiye coeauHEHUs
(criupThl U (QeHonbl, KapOOHOBBIE KUCIOTHI U 3(UPBI, aTbJIerusl U
KETOHBI,  UpbI,  yrieBoabl). [IpakTuyeckoe  npuMeHEHHE
STUJICHIJIMKOJS, MniepuHa, penona. [Ipumenenue gpopmanbaeruia,
aleTanpJernja, YKCYCHOM KHCJIOThL. Mpblla Kak COJM  BBICHIMX
KapOOHOBBIX KHCJIOT. Morommue cBoicTBa MblIa. A30TconepKaliue
COEIMHEHUS (amuHBI " AMHUHOKHCJIIOTEI, OenKn).
BricokoMonekynspHbie COEIUHEHUS (cuHTETHYECKHE u
OMOJIOTHYECKU-aKTUBHBIE). MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO.
[lonuMepuszanuss dSTWIEHA Kak OCHOBHOE HAIpPaBIEHUE  €ro
ucnonb3oBaHusa.  ['eHernyeckas  CBA3b  MEXIy  KJaccamu
OpPraHUYECKUX COECAMHEHUH.




Ne HaunmeHoBaHue
Conep:xanue pasaena
pasjaena pasjaena

4.3 Wnentudukanus buooprannueckue coenunenus. Ilpumenenue u 6uonornveckas poib
OpPraHUYECKUX yriaeBonoB. OKHCICHHE YIVIEBOAOB — MCTOYHHUK JHEPIMM JKHUBBIX
BELIECTB, UX opranuzMoB. OOJiacTH TPUMEHEHUS aMHHOKHUCIOT. [IpeBpamieHus
3HAYEHUE U OenkoB muIM B opraHusme. buosnormyeckue (yHKIMHM OENKOB.
IIPUMEHEHUE B buonornueckue ¢(yHKIMHM KUpoOB. Poib opraHudeckoil XumMum B
OBITOBOH U perieHuU TpoOJeM MHUIIEBON Oe30macHOCTH. Poyib OpraHu4ecKoi
IIPOU3BOJICTBEHHOU XMMHAW B pEIICHHH TMpPOoOJIeM HHEPreTHUecKo Oe30macHoOCTH, B
JESATEIIBHOCTH pPa3sBUTHM MEIMLHMHBI, CO3JaHUM HOBBIX MAaTEpUAIOB, HOBBIX
4eJioBeKa HUCTOYHUKOB DSHEPIruu (aJlbTEpHATUBHBIE MCTOYHMKH SHEPTUM).

OnacHOCTh BO3JEHCTBUS HA JKUBBIE OPraHHU3MBbl OPraHUYECKHX
BEIIECTB OTJENIBHBIX KJIaccOB (YIJIE€BOJOPOIBI, CHHUPTHI, (HEHOJIBI,
XJIODOPIaHUYECKHUE TPOU3BOJHBIC, aJbJAETMIbl U  JIp.), CMBICI
II0Ka3aTessl MPEAesIbHO TOMYCTUMON KOHIEHTPALIUU.

5 Kunernueckue u CKOpOCTb peaklH, €€ 3aBUCUMOCTb OT pPAa3JIMYHBbIX (HaKTOpPOB:
TepMOJIMHAMMYECKHE | IIPUPOJbl PEarupyrolux BEIIECTB, KOHIEHTPALMH pearupyromux
3aKOHOMEPHOCTH BELIECTB, TEMIIEPATypbl W IIOLIAAM PEAKIMOHHOW IIOBEPXHOCTH.
NPOTEeKAHUSA TermmoBbie  >QQexTsl  XUMHYECKHMX  peakiuii.  JK30- U
XHMHYECKHX SHOTepMHUECKUe, peakuuu. OOpaTuMocTh peakuuid. XuMHYecKoe
peakuui PaBHOBECHE M €r0 CMEIIECHUE 0] JIEUCTBUEM pa3INYHbIX (PAKTOpOB

(KOHLIEHTpalMsl pPeareHTOB MM NPOAYKTOB pEaklMH, TaBJICHUE,
TeMIeparypa) s CO3/aHHs ONTHUMAJBHBIX YCIOBHHM IMPOTEKAHUS
xumuueckux npoueccos. [Ipuanun Jle larense.

6 PacTBOpBI

6.1 [Tonsatue o pactBopax | PacTBopenne kak (QU3UKO-XMMHMYECKMH mpouecc. PacTBopsl.

CriocoObl  TIpUTOTOBJICHHUST pacTBOpoB. PacTBOpuMocTh. MaccoBas
J0JI1  pacTBOpEHHOro BemniecTBa. CMBICT IOKa3aTenss IPEAETIbHO
JOTIYCTUMOM KOHUEHTPAallMd U €ro HCIOJIb30BaHUE B OLIEHKE
9KOJIOTMUECKOMN 0€301acHOCTH. IIpaBuiia HKOJIOTHUYECKU
11e7IeCO00Pa3HOTO MOBEICHUSI B OBITY M TPYJIOBOH JEATEIHLHOCTH B
LEISIX COXPAaHEHUS CBOETO 3/I0pPOBbS M OKPYXKAIOIIEW IPUPOIHOU
Cpelpl;  OMAaCHOCTb  BO3JCHCTBHS ~ HA  JKUBbIE  OPraHU3MBI
ONpPECICHHBIX BEIIECTB. PelleHne MNpakTUKO-OPHUEHTHPOBAHHBIX
pacueTHBIX 3aJaHUl Ha PacTBOPBI, UCHOJb3yeMble B OBITOBOM H
ITPOU3BOJICTBEHHON JESTEIILHOCTH YEJIOBEKA

6.2 HccnenoBanue [IpuroroBneHwe pacTBOPOB
CBOMCTB pacTBOPOB

7 Xumus B ObITY H Hoselimme JOOCTMKEHMS XMUMHYECKOM HAyKM W XUMHYECKOH
NPOU3BOJACTBEHHON | TexHonoruu. Pomp XumMuum B 00eCHeUeHHMHM HKOJOTHYECKOM,
AeATeJIbHOCTH SHEPreTUYecKONM M MHILEBON 0e30MacHOCTH, PAa3BUTHU MEIULIUHBI.
YyeJI0BeKa [IpaBuna moucka | aHamM3a XUMHYECKOH MHMOpMAIMM U3

Pa3IMYHBIX HMCTOYHUKOB (HayudHas M y4deOHO-Hay4Has JUTepaTypa,
CpeAcTBa MaccoBoi MH(pOpMaIuu, ceTh MHTEepHET)

5.2 CTpykTypa JMCHUILTHHBI
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Pazpenbl quciuminzel, u3ydaemsie B 1 cemectpe

pjii_ HanmMeHnoBanwue pasnenon Konmuectso yacos
nena Beero | Jlexkuun | 113
1 OCHOBBI CTPOEHUSI BellleCTBA 6 2 4
11 CtpoeHue aToMOB XHUMI/IquKHX 9JIEMEHTOB U 4 5 9
MIPUPO/Ia XUMHYCCKOH CBSI3U
1.2 [Tepunoanueckuit 3akon u tabnwuia J[.1. Menneneera 2 - 2
2 XumMHuYecKHe peaknuu 8 4 2
2.1 Tunbl XUMHYECKUX PEAKITHI 4 2 2
2.2 DIEKTPONMTHYECKAs JUCCOIMAIINS M HOHHBI OOMEH 4 2 -
3 CTpoeHue U cBOICTBA HEOPraHNYeCKHX BeleCTB 18 8 8
31 Knaccudukanus, HOMEHKIIaTypa U CTPOCHHE 4 5 9
HEOPTraHWYECKUX BEIIECTB
DU3MKO-XMMHUYECKHE CBOMCTBA HEOPTaHUYECKUX
3.2 10 6 4
BEIICCTB
3.3 Nnentudukaiys HEOpraHUIECKUX BEIIECTB 4 - 2
4 CTpoeHue 1 CBOIICTBA OPraHNYEeCKUX BelIeCTB 22 12 6
41 Krnaccudukanus, cTpoeHre 1 HOMEHKIIATypa 4 5 9
OpPraHUYECKUX BEIIECTB
4.2 CBOICTBa OPraHMYECKUX COCTUHECHUN 12 6 4
WNnentudukaius opraHudecKuX BEIIECTB, HX
4.3 | 3HaueHUE U IPUMEHEHHEe B OBITOBOW U 6 4 -
ITPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA
5 Kunernueckue u TepMOIUHAMUYECKHUE } 6 5 4
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKIuii
6 PacTBOpbI 4 2 -
6.1 | [lonsTue o pacTBOpax 2 2 -
6.2 | UccrnegoBanue cBOMCTB pacTBOPOB 2 - -
; Xumusi B ObITY H MPOU3BOICTBEHHOMH TeATEILHOCTH 6 5 4
JeJI0BeKa.
IIpomexyTouHas aTTeCTANMUSA 9
(1u¢¢epeHIIPOBAHHBIN 324¢€T)
Bcero 72 32 28




11

5.3 lIpakTuyeckue 3aHATHS

Ne
paszjiena

Tema

Koa-Bo
yacoB

11

Pemenue 3aganuii Ha KCMOJIB30BAHUE XUMUYECKON CUMBOJIMKY U HA3BAHUI
COEIMHEHMI 10 HOMEHKJIAType MEKIYHApPOJHOTO COK03a TEOPETHUECKON U
MIPUKJIATHON XUMHUH U TPUBUAIBHBIX HA3BAHUU JJI1 COCTABIICHUS XUMUYECKUX
(hopMys IByXaTOMHBIX COeAMHEHUH (OKCUIOB, CYIb(OUIOB, THAPUIOB | T.I1.)
JIPYTUX HEOPTAHUYECKUX COCIMHEHUH OTIENBbHBIX KiaccoB. [IpakTudeckue
3a/laHusl Ha YCTAHOBJICHUE CBSI3U MEX]ly CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB ¥ MEPUOINICCKIM H3MEHECHHEM CBONCTB XUMUYECKUX FJICMEHTOB U
WX COEJIMHEHUN B COOTBETCTBUHU C nosioxeHneM [leproguueckoit CUCTEMBI.

1.2

IIepnonnueckas cucrema XuMu4eckux 3ieMeHToB /1.1, Menneneesa.
®usnyeckuit cmbica [lepuoauueckoro 3akona J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX
VMU MPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMUYECKOTO
snemeHTa B lleproanueckoii cuctreMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAYEHUE
[Tepuonnueckoro 3akona .M. Menaeneesa. [Iporno3ssr [I.11. Meneneena.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB. PellleHre mpakTuKo-
OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUIN HA XapaKTEPU3AIUI0 XUMUYECKUX
3J€MEHTOB «MeTauTMYecKre / HeMeTa/UIMYeCKUe CBOMCTRA,
AIEKTPOOTPHUIIATEIHHOCTh XUMUYECKHUX AJIEMEHTOB B COOTBETCTBHH C UX
3JICKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOIUUECKON CUCTEME
xumMudeckux ayemeHToB JI.1. MeneneeBa»

2.1

KonnuecTBeHHBIC OTHOIICHUS B XUMHH. OCHOBHBIE KOJMUECTBECHHEBIC 3aKOHEI B
XUMHHU U paCyYCThI 11O YPABHCHUAM XUMUYCCKUX peaKL[HfI. Moab kak CINHHIA
KOJIMYECTBA BECIICCTBA. MOHflpHaﬂ Macca. 3aKOHEI COXpPAaHCHUA MAaCChl U SHCPTHUU.
3aKkoH ABOI‘aI[pO. MOJ'IHpHBIfI 00beM ra30B. OTHOCHTEIbHAS INIOTHOCTH ra30B.
PacueTs! o YPaBHCHHUAM XUMHUUYCCKHUX peaKuHﬁ C UCITIOJIb30BAHUEM MACCHhI,
o0Bema (HOpMaJ'IBHBIe YCJ'IOBI/IH) ra30B, KOJIMYECTBA BCIICCTBA

3.1

Homenknarypa HEOpraHM4ecKux BEIIECTB: Ha3BaHHUE BELECTBA UCXOS U3 UX
XUMHUYECKON (OPMYJIbl UM COCTaBICHUE XUMHUYECKON (OPMYJIIbI UCXOS U3
Ha3BaHMs BemlecTBa o MexayHapoaHoit (MIOITAK) unu TpuBnansHOM
HOMEHKJIAType.

Pemienue npakTuueckux 3aJjaHUi MO KiaacCU(UKAIMH, HOMEHKIAType U
XUMHUYECKUM (pOpMyiIaM HEOpraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB
(yrapHslii ra3, yriIeKMCIbIi ra3, aMMuaK, ralieHasl U3BeCTh, HErallleHasl U3BECTb,
MUTHEBAs COJA U IPYTHX): Ha3bIBaTh U COCTABIATH (DOPMYJIbI XUMUYECKUX
BELIECTB, ONPEENIATh NPUHAIIEKHOCTD K Kiaccy. ICTOUHUKM XUMUYECKON
nHpopmanuu (cpeacTB MaccoBoi nHpopmanuu, ceTb IHTepHET U apyrue).
[Touck nHbOpMaIUy MO HA3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
dhopmynam




12

Ne
pasjea

Tema

Koa-Bo
4acoB

3.2

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IPOCTHIX U
CJIOXKHBIX HEOPTaHMYECKHUX BEILECTB: METAJNIOB U HEMETAIIOB; OKCHJIOB
METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX AIIEMEHTOB; HEOPTAaHUYECKHX KUCIIOT,
OCHOBAaHUH M aM()OTEPHBIX THIPOKCUI0B; HEOPraHUYECKHUX COJIEH,
XapaKTEePU3YIOLUX UX CBOMCTBA. PellleHne NpakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKHX 3a/1aHUI Ha CBOWCTBA, COCTaB, I10JIyuyeHHE U Oe30I1acHOe
MCTOJIb30BAHNE BAKHEHITNX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTUUYECKOM

3.3

«MnenTudukanus HeOpraHnIeCKUX BeIIeCTBY. Pelenne sKCrepruMeHTaIbHBIX
3a/1a4 [10 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJLIOB, 110 PACIIO3HABAHUIO
Y TIOJTYYEHUIO COSIMHEHUI METAaJUIOB M HeMeTasuloB. VneHTudukanms
HEOPraHMYEeCKUX BEUIECTB C UCIOJIb30BaHUEM MX (PU3UKO-XMMHUYECKUX CBOMCTB,
XapaKTepHBIX KaUEeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiin Ha cylbhaT-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI

4.1

Homenkiiatypa opranndeckux COeJMHEHUN OTAEIbHBIX KJIAaCCOB (HACKIIICHHBIE,
HEHACBILICHHBIE U APOMATUYECKUE YTIIEBOIOPOIbI, CIUPTHI, EHOBI, allbJETUIbI,
KETOHBI, KAPOOHOBBIE KUCTOTHI U Ap.) CocTaBiIeHUE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYII OPTaHHUECKUX BEIIECTB OT/ICIbHBIX KIACCOB, UCTIONb3YS
MX Ha3BaHMS M0 CUCTEMATHUUECKOW U TPUBUAIBLHON HOMEHKJIATYype (ITUJIEH,
alleTUIIeH, IIUIepuH, PeHo, GopManbIaeru, YKCyCHas KHUCI0Ta, TIUIUH).
Pacuets! pocreiiieii popMyITbl OpraHMYECKON MOJEKYIIbI, UCXOMS U3

4.2

CBolicTBa OPraHUYECKUX COCAMHEHUN OTJIENbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXyHapoaHas HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOObI IMOJIyUEHUS] ):
npeiebHble (AJIKaHbI U LUKJIOAJIKAHbI), HENPEIeIbHbIE (AJIKEHbI, aJIKUHBI U
aJIKaJUeHbI) U apOMaTHUYECKUE YIII€BOJOPObI, CIIUPTHI U (hEHOIIBI, KapOOHOBBIE
KHCIIOTHI ¥ 3(DUPBI, AJIbJIETU]Ibl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMSI. 3a/laHusl HAa COCTABJIEHUE YPaBHEHUN
XUMHUYECKHUX PEAKIMH ¢ yJaCTHEM OpraHMYeCKHX BEIIECTB Ha OCHOBAHUHU UX
COCTaBa U CTPOCHHUS

CocraBneHnue cxeM peakiuii (B TOM YHCIIe 1O MPE/I0KEHHBIM I[eMOYKaM
IIpEeBpaIleHHiT), XapaKTepU3YIOIINX XUMHUUECKUE CBOMCTBA OPraHUYECKUX
COEIMHEHMH OT/AEIBHBIX KIacCOB, CIIOCOOBI UX MOIYUYEHHS U Ha3BaHHUE
OpPraHUYECKUX COEAMHEHUH IO TPUBUAIBHON WM MEKYHAPOIHOU
CHUCTEMAaTHYeCKOM HOMEHKJaType. Pernenne npakTuKo-opueHTUPOBAHHBIX
TEOPETUYECKHUX 3aJaHUI HAa CBOMCTBA OPTaHUYECKUX COEIMHEHUMN OTIENBHBIX
KJIACCOB

Pemenne npakTuKO-OpUEHTUPOBAHHBIX 3a/IaHUN Ha aHaIu3 (aKTOPOB,
BIIMAIOIINX HA U3MEHEHUE CKOPOCTU XMMUYECKOM pEeaKkuy, B T.4. ¢ O3ULIUN
9KOJIOTMUYECKH 11e€71€c000pa3HOro MOBEJACHUS B ObITY U TPYIOBOW JESTEIbHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/10POBbs U OKPYKAIOLIEH IIPUPOJHON Cpebl.
Pemrenne nmpakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI HA IPUMEHEHUE npuHIMna Jle-
[Tarenbe U1 HAXOXKACHUS HAIIPABJICHUSA CMELICHUS PABHOBECUSI XUMUYECKOU
peakuuu 1 aHaau3 (akTopoB, BIMSIONIMX Ha CMELIEHHE XUMHUYECKOT0
paBHOBECHS
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Ne
pasjea

Tema

Koa-Bo
4acoB

[Touck 1 aHAIU3 KEMCOB O MPUMEHEHUH XUMUYECKUX BEIECTB U TEXHOJIOTUH C
ydeToM Oyayrieit mpodeccHOHaIbHOM ACSITEIPHOCTH 110 TeMaM: BayKHEHIITHE
CTPOUTENBHBIE MATEPUAJIBI, KOHCTPYKIIMOHHBIE MAaTEPUAJIBI, KPACKHU, CTEKIIO,
KepaMuKa, MaTepUalbl 1JIsl JICKTPOHUKH, HAaHOMAaTepHalibl, TEKCTHIIbHBIE
BOJIOKHA, ICTOYHUKH HEPTUU, OPraHUYECKUE U MUHEPAJIbHbIE yI00peHuUs,
JIEKapCTBEHHBIC BEIIECTBA, ObITOBast XuMus. 3anuTa: [IpencraBienne
PE3YNIbTATOB PEIICHUS KEHCOB B (hopMe MUHU-IOKIIAAA C IPEe3CHTAIUCH

Bcero

28

5.4 JIabopaTopHble 3aHATHS

Ne
paszjiena

Tema

Koa-Bo
4acoB

2.2

“Tunel xuMuueckux peakuuii”. MccnenoBanue TUIOB (10 COCTaBy U
KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIUXCsl BEIIECTB) U MPU3HAKOB XUMHUECKUX
peakuuii. [IpoBenenue peakiuii HOHHOTO OOMEHA, ONPEIETICHUE CPEIbI
BOJIHBIX PacCTBOPOB. 3a/laHUs Ha COCTaBJICHUE MOHHBIX PEaKIUui

3.3

«UnenTndukanys HEOPraHWYECKUX BEUIECTBY. Pellenne s3KkcrnepruMeHTalbHbIX
3a7a4 [0 XUMHUYECKMM CBOMCTBAM METAJUIOB M  HEMETAUIOB, IO
pacro3HaBaHUI0 M TIOJYYEHHUIO COEAMHEHUH METAIUIOB W HEMETAJLJIOB.
Nnentudukanus HEOPraHWYECKUX BEIICCTB C HCIIOIB30BAHUEM HUX (PU3HUKO-
XUMHUYECKHUX CBOMCTB, XapAaKTEPHBIX KAaUeCTBEHHBIX peakuuil. KauecTBeHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS

4.2

IIpeBpamienus opraHMuecKux BeUlecTB Ipu HarpeBaHnuu'. Ilomyuenue stunena
U U3Y4YEHME €ro CBOWCTB. MoJenupoBaHHEe MOJIEKYJ] M XHMHYECKHX
IIPEBpAICHUI HAa IPUMEpE dTaHa, DTUIICHA, alleTUICHA U JIp.

4.3

“Unentuduxanusi  OpraHMYECKUX  COCIMHEHUN  OTAETBHBIX  KIJIAcCOB”
Nnentudukainus opraHnuecKux COeAMHEHUH OT/IEIBHBIX KJIAaCCOB (Ha MpUMepe
aNbJIETHJIOB, Kpaxmala, YKCYCHOW KHUCIOTHI, OEIKOB U T.II.) C UCIOJIb30BAaHUEM
UX (PU3UKO-XUMUYECKUX CBOMCTB U XapPAKTEPHBIX KAUYECTBEHHBIX PEAKIIHil.
Jlenatypauus Oenka mpu HarpeBaHuu. [[BeTHBle peakiuu  OEIKOB.
Bo3HukHOBEHHE aHATUTUYECKOTO CHUTHajda C TOYKH 3pPEHUS XHMHYECKHUX
MPOILIECCOB IPU MNPOTEKAHUM KAYECTBEHHOM pEaKUWH, MO3BOJSIOLIEH
UJEHTU(DHUITPOBATD MPEIOKEHHBIC OPTAHNYECKUE BEIIECTBA

6.2

«IIpuroroBnenne pacTBOopoB». [IpHroroBieHue pacTBOPOB  3aJaHHOMN
(MaccoBoil, %) KOHIEHTpauu (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMH)
U ONpesieJIeHne Cpebl BOAHBIX pacTBOPOB. PerieHue 3a1ay Ha MPUTOTOBICHHUE
pacTBOpOB

Bcero

10
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6 YueOHO-MeTOAN1YeCKOe o0ecTieyeHre TN CHMIIIMHbI

6.1 Pexomenayemasi iureparypa

6.1.1 OcHoBHasi 1UTEpaTypa

1. Xumusa: yueOHUK s cpeaHero mnpodeccruoHansHOoro obpasoBanus / 1O. A. JleGenes,
I'. H. ®agce, A. M. T'ony6es, B. H. IllanoBan ; mox o6mieit pemakiueii I'. H. ®daneeBa. — 2-e¢ u3j.,
nepepad. u jgom. — MockBa: M3garenbctBo IOpaiit, 2024. — 431 c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anexrponnslii / OOpa3oBaTensHas miaTdopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/537876

6.1.2 JlonoHuTeNbHASI IUTEPATYpPA

1. AHdunorenoBa, M.B. Xumus : ydeOHUK M NPAKTHUKYM IS CPEAHErO MPOPECCHOHAIBHOIO
obpazoBanusi/ U. B. Aupunorenoa, A.B.babkos, B. A.IlonkoB.— 2-¢ wu3a., wWcnop. W JOM. —
Mockaa : U3narensctBo FOpaiit, 2024, — 291 ¢. — (IIpodeccuonanpHoe oopazoBanue). — ISBN 978-5-
534-11719-6. — Tekcr : onektponHbli // OOpas3oBarenpHas mnatdopma IOpaiit [caift]. —
URL: https://urait.ru/bcode/538526

2. Pocun, W.B. Xumusa. VYdueOHMK U 3aJa4HUK : IS CPEOHETO MPOPECCHOHATHHOTO
oopazopanusi/ U. B. Pocun, JI. [I. Tomuna, C.H. ConoBseB. — Mocksa: HM3nmareasctBo IOpaiit,
2024, — 420 c. — (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcer
anieKTpoHHbIHN // O6pa3zoBarenbHas iardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/537024

6.1.3 Ilepuoauyeckue U31aAHUA
Xumus u xm3Hb - X X1 Bek https://biblioclub.ru/index.php?page=journal red&jid=688934

6.1.4 UnTepHeT-pecypcnbl

1. OBC «YHuBepcuteTckas 6UOIHOTEKa OHIANHY
2. O6pazoBarenbHas miatdopma FOpaiit

3. HaunonanbHast 31eKTpoHHasi OubInoTeKa

6.2 IIporpammHoe oOecneyeHHe, MpoecCHOHATBHBIE 0a3bl JAHHBIX M WH(OPMAIHOHHBIE
CIPABOYHbIE CHCTEMbI COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTMI

Tun nporpaMMHOT0

HanmenoBanue Cxema JTMIIEH3UPOBAHHS, PEXKUM JOCTYIIa
o0ecrnieueHus
PEJZI OC Ob6pazoBarenbHas aunensus ot 11.07.2022 r. va 3
OnepaionHas crcTeMa «CrannapTHas» roja s 240 pabo4nx MeCT B paMKax COTJIAIICHHUS
it Paboumx o corpyaaunyectse ¢ OO0 «Pex Copr» Ne 305/06-
CTaHUUU 22V ot 28.06.2022 1.
AnbTepHaTUBHAS
peanu3anms cpessl CroGoxoe TIO,

ucnonnenus nporpamm | WINE
Microsoft Windows st
OC na 6aze sapa Linux

https://wiki.winehg.org/Licensing

Cso6opauoe 110,
OducHbIi makeT LibreOffice https://libreoffice.org/download/license/



https://urait.ru/bcode/537876
https://urait.ru/bcode/538526
https://urait.ru/bcode/537024
https://wiki.winehq.org/Licensing
https://libreoffice.org/download/license/
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Chromium Cso0Oozanoe 10,
https://www.chromium.org/Home/

HMureprer-Opaysep becnmatroe 11O

Sunexc.bpaysep ’

https://yandex.ru/legal/browser _agreement/
Cso0Oognoe 110,
https://www.videolan.org/legal.html

KomrmutekT niist 00pa3oBaTebHBIX YUPEIKICHUHN 110
noroopy Ne 337/12 ot 04.10.2012 r., ceTeBoii
JOCTyII

Menuanpourpsiatens | VLC

Nudopmanmonno- Koncynbrant
IIpaBoOBas CUCTEMA [Troc

7 MaTepuaabHO-TeXHUYECKOe odecrieyeHne TUCHMIITHHBI

Kabuner u nabopartopuss XuMuu. AyIUTOpHAs JOCKa, ydeOHas meOenb (CTOJbl YYCHHYECKUE,
CTYJbsl YUCHHYECKHE), HATJBIIHBIC MOcoOus. MynbruMmenuiitHoe o0opynoBaHue (HOYTOYK, IMPOEKTOP
MIEPEHOCHOM, IKpaH MepeHocHoit). JlabopaTopHoe 00opynoBaHuE.

[Tomemenue uIsi CaMOCTOSTEIILHON paboThl 00yJarommxcs. AyIuTopHas 0cka, yaeOHas MeOensb
(cToybl y4EeHUYECKHE, CTyNbs ydyeHUYeckue). MynbrumenuitHoe oOopynoBaHue (IIPOEKTOpP, IKpPaH,
HOYTOYK € BBIXOZIOM B ceThb MHTepHeT), obecrneunBaroiiee J0CTYIl B JIEKTPOHHYIO MH()OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpealy HUHCTUTYTA.


https://www.chromium.org/Home/
https://yandex.ru/legal/browser_agreement/
https://www.videolan.org/legal.html

