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1. MACIIOPT PABOUYEM IMPOI'PAMMBbBI YUEBHOM JUCIUATIIUHBI
XUMUA

1.1. O6nacTh npuMeHeHNUs IPUMeE PHO#i MPOrPaMMBbI

[Iporpamma oO1eoOpa3oBaTeNbHON y4eOHON IUCHUIUIMHBI «XHUMHS» TMpeJHa3HaueHa
JUIE U3YyYCHUS] XUMHUU B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OpTAHU3AIUSX, PEATU3YHO M X
00pa3oBaTENBHYIO MPOTPAMMYy CpelHEero oomero oOpa3oBaHUs B MpeAerax OCBOSHUS OCHOBHOM
npodeccuoHanbHON  oOpaszoBarenbHOl mporpammbl  CIIO Ha ©6a3e  OCHOBHOTO  0OIIEro
0o0pa3oBaHUsl IO CHENUATIBHOCTH TEXHHYECKOro mpouiasi CpeaHero mnpodeccuoHAILHOTO
o0OpazoBaHus

20.02.04 «ITo:xapHasi 6€30NaCHOCTH»

1.2. Mecto Yy4eOHOH [AUCHUIUVIMHBI B CTPYKType OCHOBHOW mNpodeccCHOHAIbHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI:

ydeOHasi JAWMCLUUIUIMHA «XUMHS» SBISETCS Y4eOHBIM HpEeIMETOM 00s3aTenbHOM
npeameTHoi obnactu «EctectBeHHbIe Haykn» PI'OC cpeaHero o01ero oo6pa3oBaHusL.

1.3. Heau wm 3agaum y4yeOHOHl JUCHUIUVIMHLI — TPeOOBaHUSL K Pe3yJbTaTaM OCBOeHMS
yueOHOI TMCUUIIMHBI:

COI[Cp)KaHI/Ie IIpOorpaMmabI «XHM s HalpaBJICHO Ha JOCTUIKCHUC CIICAYROIIN X HEJIEfI:

e (opmupoBaHue y oOy4qalOUMXCs YMEHUS OI€HHWBATh 3HAYUMOCTh XHUMHUUYECKOTO 3HAHUS
JUTSL KayK10TO YEJIOBEKa;

e (opmupoBaHHE y 00ydarOUMXCS 1IEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUU B
CO3/IaHUM COBPEMEHHON €CTeCTBEHHO-HAYYHON KAPTUHBI MHpa; YMEHUS OOBSICHSTH
OOBEKTHI W TPOIECCHl OKPYXKAIOIIEH JeHCTBUTEIBHOCTH: TPUPOIHOM, COIMATHHOM,
KYJIbTYPHOU, TEXHUYECKON CPEbI, UCIOIB3YS ISl 3TOT0 XUMUYECKUE 3HAHUS;

e Dpa3BuUTHE y OOyJalOUMXCsl yMEHUW pa3nudath (AKTHl U OIEHKU, CPaBHUBAThH OIlE-
HOYHBIE BBIBOJABI, BUJETh UX CBSI3b C KPUTEPUSIMH OIICHOK U CBSI3b KPUTEPUEB C
ONpEIEeIEHHON CHUCTEMOW IIeHHOCTel, GopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MIO3ULIHIO;

e TpuUOOpeTeHHE OOYJArOIMMUCS ONBbITa Pa3HOOOPA3HOW JEATEILHOCTH, TO3HAHHS |
CaMOMNO3HAHMS; KIOYEBBIX HABBIKOB, HMEKOIMX YHUBEPCAIBHOE 3HAYEHUE JId
pa3IMYHBIX BUIOB JCSITEIBHOCTH (HABBIKOB PEIICHHS TPOOJIEM, MPUHSTHS PEIICHUM,
MoMCKa, aHanu3a U o0paboTku MHGOpMAIMK, KOMMYHUKATHBHBIX HABHIKOB, HABBIKOB
M3MEpPEHUH, COTPYIHUYECTBA, OE30MIaCHOTO OOpaIIeHHs C BEIeCTBAMU B TTOBCEAHEBHOMN
JKU3HU).

OcBocHue cojepkaHus Y4eOHOM JUCHUIUIMHBI «XHUMHsI», OOECIeUunBaeT JIOCTHIKEHHUE
CTYACHTAMH CICIYIOIMX pe3yJIbTaTOB:

* JIUYHOCHMHBIX
——YyBCTBO TOPJOCTH M YBKCHUS K MUCTOPUHM U JIOCTHIKCHHSIM OTCUYCCTBCHHOW XHMH -
YeCKOW HAyKd;, XMMHYECKH TPAaMOTHOE TMOBEJCHHUE B MPOPECCHOHAIBLHOU JEsITEeINb-
HOCTHU U B 6BITy npu O6paH_ICHI/II/I C XMMHWYCCKMMH BCHICCTBAMH, MATCpUAIaMH U
poleccamu;
——TOTOBHOCTb K IIPOJIOJDKCHHIO 00pa30BaHUs U MOBBIIICHUS KBATH(UKAIIUU B H30paHHOM
npo(eCCHOHANBHOM JIESITENBHOCTH U OOBEKTHBHOE OCO3HAHHUE POJIM XHMMHYECKH X
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KOMIICTCHIIUH B 3TOM;

——yMEHME MCIOJIb30BaTh JOCTUKEHUSI COBPEMEHHON XMMHUYECKOW HAyKHM M XMMHUECKH X
TEXHOJOTMH Ui TOBBIMICHUS COOCTBEHHOIO WHTEIJICKTYaJbHOTO pPAa3BUTHS B
BBIOpAHHOM MPOQeCcCHOHATTBHON JEATENIEHOCTH;

Memanpeomemuulx:

WCIIOJb30BAHUE PA3JIMYHBIX BUJOB I[103HABATEJIbHOMW JEATEIbBHOCTHU U OCHOBHBIX
MHTEJJICKTYaJIbHBIX ONepanuii (ITOCTAaHOBKYU 331a4H, (OpMYIHUPOBAHUS THIIOTE3, aHAIHU3a
M CHUHTE3a, CpaBHEHHS, OOOOILEHUS, CUCTEMAaTU3allMU, BBISBICHUS NPUYMHHO-
CIIEICTBEHHBIX CBS3€H, MOMCKA aHaJIoroB, (OPMYIUPOBAHUS BBIBOAOB) IS PEIICHUS
IIOCTABJICHHOM 3aJaud, NPUMEHEHUE OCHOBHBIX METOJOB IO3HAaHUS (HaOJIIOIEHUS,
Hay4HOTO JKCIEPUMEHTA) Ul U3Y4CHUs Pa3IUYHBIX CTOPOH XUMHYECKUX OOBEKTOB U
MPOIIECCOB, C KOTOPBIMHU BO3HUKAET HEOOXOAMMOCTh CTaJIKUBAThCS B PO PeCCHOHATBHOM
cepe;
HCIIOJIb30BAHUE DPA3NUYHBIX HMCTOUYHHMKOB MJISl TONY4EHUsS XUMHUYECKON WHpopMaIuu,
YMEHUE OLEHUTh €€ JOCTOBEPHOCTb Uil JOCTUXKEHUS XOpPOIIMX pE3YIbTaToOB
npodeccuoHanbHOM chepe;

npeomemmuulx:
c(hopMHPOBAHHOCTH TPEJCTABICHUN O MECT€ XMMHUU B COBPEMEHHOW HAydHOW KapTUHE
MUpa; MOHMMaHHE pOJIM XUMUHU B (OPMHUPOBAHUM Kpyrosopa U (HyHKIHMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JJIsl pEIIECHUsI TPAKTUUECKU X 3a/1a4;
BJIQZICHHE OCHOBOIOJATAIOIIMMH XUMHUYECKUMHU TIOHSTUSMHU, TEOPHUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH;  YBEPEHHOE TIOJIb30BAHUE XMMHYECKOM TEPMHUHOJIOTHUEH U
CHMBOJIMKOH;
BIIQZICHHE OCHOBHBIMM METOJIaMU HAYYHOTO IIO3HAHMS, HCIOJb3YEeMbIMH B XUMHU:
HaOJIOZCHUEM, OIMMCAaHHEM, HM3MEPEHHEM, SKCIIEPUMEHTOM; YMEHue 00padaThiBaTh,
OOBSCHATH PE3yIbTaThl TPOBEACHHBIX OIBITOB W JEJaThb BBIBOJBI; TOTOBHOCTH M
CIIOCOOHOCTH TPUMEHSTh METO/IbI IO3HAHUS TIPH PEIICHN U MTPAKTUUECKUX 3314 ;
chopMHPOBAaHHOCTh YMEHHS J]aBaTh KOJIMYECTBEHHBIC OLIEHKH U MPOU3BOJAUTH PAcCUeThl
M0 XMMHYECKUM (opMyJiaM U YpaBHEHHUSIM;
BIIAJICHUE TIPAaBHJIAMH TEXHUKH OE€30MaCHOCTH TPH HCIOJB30BAaHUU XHMHYECKHX
BEILECTB;
cOpMUPOBAHHOCTh ~ COOCTBEHHOW TO3UIMU IO OTHOIICHHIO K  XUMHYECKOU
HHpOpMAITUH, TTOJTydaeMOH U3 Pa3HBIX HCTOUHHUKOB.

1.4. Kosiu4ecTBO 4acoB HA OCBOEHHE MPOrpaMMbl YueOHOI JMCIHIIUHBI:

MaKCUMaJIbHON ydeOHOW Harpy3ku oOydaromerocs -117 yacos, B TOM uucie:
00s13aTeNbHON ayAUTOpHOI yueOHOM Harpy3ku 00ydyaromerocst — 78 4yacos;
CaMOCTOSITEIBHOM paboThl o0y4aromerocs: 39 yacoB



2. CTPYKTYPA U COAEPXAHUE YUYEBHOU JTUCHHAIIJIMHBI
2.1. O0bem y4eOHOI TUCUMILIMHBI M BU/IbI y4eOHOI PadoThI

Bun yueOHoii padoThI Oovem uacos

MakcumaJsibHas yyeOHasi Harpy3Ka (Bcero) 117
O0s13aTebHAsI ayAUTOPHAsI YyueOHAasi HATPYy3Ka (BCero) 78
B TOM YHCJIE:

JIEKITUHT 40

nabopaTopHbIe pabOThI 38
CamocTosiTeibHAs padoTa o0yualoierocs (Bcero) 39
B TOM YHCJIE:
CamocTosTenbHas paboTa HaJl WHAWBU IyaJIbHbIM IPOEKTOM 19
BHeayauTopHas caMmocTosiTenbHas padoTa 20
Umoeosas ammecmayus 8 ghopme: oupepenyuposannlii 3auem




2.2. TemaTyecKHuii IJIaH y4eOHOM JUCIMILINHBI XUMUsI
HAUMeHOeAHUe
HaumenoBanme pasneiioB | Cogep:kanue y4eOHOro MaTe puajia, JeKIMU U NPAKTHYeCKHe 3aHATHS,, CAMOCTOSATeIbHAS Oobem YpoBeHn
U TeM paborta o0yuaroummxcsi. 4acoB OCBOCHHS
1 2 3 4
BBeaeHue 1 1
Hayuynbie MeTo1bI TO3HAHUS BEIIECTB M XMMHYECKHU X SIBJICHHUI. PoJb SKCIIepuMeHTa U TEOpUH B
XuMuu. MoJIenupoBaHue XUMUYECKUX MIPOIECCOB. 3HAUCHNE XUMUU ITPU OCBOSHHH TIpodeccuii
CIIO u cnemmansHocTeit CIIO Texanyeckoro mpo Guiist TpopecCHOHATBHOTO 00pa30BaHU.
Pazneu 1. Opranuyeckasi XuMHs
Tema 1.1. . | Conepxanue yueGHOro Matepuajia (JeKiuu) 1
Ipeamer opranmieckoii [Ipenmer opraHuYecKOr XUMHU. 1
XHMHH. Teopusi cTpoenus Teopust ctpoeHus oprannueckux coenmuennii A.M. byrneposa. 5
opraﬂuqecmle Knaccuduramnus opraHMn4ecKuX COSAMHCHUN U PeaKIIuit 3
COCIMHEHHH OCHOBBI HOMEHKJIATYpbl OPTAHUYECKU X BEIIIECTB. 3
Tunvl xumuueckux ceszell 8 OP2aHUHECKUX COeOUHEHUSX U CNOCOObI UX paspbléa. 1
CamocrosiTeqibHas padoTa o0yuaroumxcs. Pemenue 3anau: OnpeneneHue Kiacca BEIecTBa 1
110 CTPYKTYPHOH, a TakkKe ONpeesIeHNe MaCCOBOM A0 JI€MEHTA B OPraHUueCKUX
COEIMHEHUI, U ompejaeraeHue GopMyIibl 10 pe3ylbTaTaM aHaJIK3a.
1.2. IlpenenbHbIC I'omonornyeckuii psj ajlkaHOB. 1 3
yIJ1€ BOAOPOIABI XHWMHUYECKUE CBOWCTBA AJIKAHOB. 3
[Ipumenenue u criocoObl MOTYYESHHS AJIKAHOB. 3
Huxnoanxanwi. 1
JlaGopaTopHbie onbIThl. TexHuka 6e3omacHocTH. O3HAKOMIICHUE C KOJUICKITUEH 2
o0pasiioB He(TU U TPOIYKTOB ee TepepadoTku. O3HAKOMIICHUE C KOJIJIE KITUEH
KaydyKOB U oOpa3iamMu U3JeNnii U3 pe3rHBI.
CamocrosiTesqibHasA padoTa o0yyarommxcs. Peiienne 3a1a4: 1o ypaBHEHUSIM  XUMHYECKHUX 1
peaKuuid.
1.3. OTHiIeHOBBIE U I'omonornueckuii psii alkeHOB. 2 2
AHEHOBbIE YIJIEBOAOPOABLI | XMMHUUYECKUE CBOWCTBA AJIKEHOB. 2
[TpumeHeHnune u crocoObI MOTYyICHHS ATKSHOB. 1
Anxanuensl. Kayayku. 1
OcroHble NOHAMUSL XUMUU 8b1COKOMOJLEKYASAPHBIX COeOUHEeHU 1
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JlaGopaTopHble ONBITHI. [lonydyeHue »sTuneHa JeruapaTaliiedl >3TUIIOBOTO  CIUpTA.
BiaumonelictBue sTuieHa ¢ OpOMHOW BOAOW, pacTBOpOM IepMmaHraHara kainus. CpaBHEHUE
MJaMEeHU JTHJIEHA C IUIaMEHEeM MpeNeibHBIX YTIEBOJOPOJIOB (MeTaHa, MpomaH-OyTaHOBOU
CMeCI/I). 3HAKOMCTBO C BBICOKOMOJICKYJIAPHBIMU COCAMHCHUAMMU . ITOJIUITUIICH, ITOJIUITPOITHUJICH.

CamocTosiTe, IbHAA paﬁoTa oﬁyqamumxcm Pemenne 3amad: 1o YpaBHCHUAM XUMH YEC KO
PCaKkunu, Korjja OaHO M3 BCHICCTB IAHO B paCTBOPC.

1.4. AleTujieHOBBIE l'omosornveckuii psj alKMHOB. 2
YIJ1e BOIOPOAbI [lonyuenue ankuHOB. 3
XVWMUYECKHE CBOWCTBA U TPUMEHEHHUE AJTKUHOB. 3
CamocrosiTesqibHass padoTa o0yuarommxcsi. PelieHre 3a7a4: Ha onpeielieHue MOJIEKYISIpHOU
(GopMynbl BemecTBa MO MPOAYKTaM CTOpPaHMs, 3a1ad IO XUMHYECKHM YpaBHEHHSM, KOTJa
JlTaHa CMECh BEILECTB U U3BECTHA OOBEMHAS J0JIS1 BELIECTB B CMECH.
1.5. ApomaTnyueckue l'omosoruueckuit psig apeHoB. 2
yIJ1€ BOAOPOAbI XUMHUYECKHE CBOMCTBA apEHOB. 3
[IpuMeHeHME U TOJTyICHIE apEHOB. 3
JlaGopatopubie padorsl OTHOleHHs OeH3oila K OpoMHOM W HOAHOM BOAE U pacTBOPY
IepMaHraHaTa Kajusl.
CamocrosiTesibHasi padora o0yuyaromuxcsi. Pemenue 3anau: ['eHeTnyeckas CBS3b MEXIY
KJ1accaMy OpraHM4ecKuX coeanHeHuni. (OCyIecTBUTE MpeBpaCHus).
1.6. Ilpupo aubie He¢re. Haxoxnenue B mpupoje, coctaB U Gpu3ndeckue cBoicTBa HeTH. TOmImMBHO- 1
HCTOYHHUKH sHepreTuueckoe 3HadeHue Hedgru. [IpompinvieHHas nepepadoTka HedTH. 1
YIJIEBOIOPO/IOB [TpupoaubIii 1 MONYTHBINA HEQTSAHOM Tas3. 1
KameHHBbI1 yroins. 1
CamocrosiTesibHasi padora o0y4yarwumxcsi. [loaroroBka 10KI1a10B K CEMUHAPY.
1.7. I'napokcuibHbIE Ctpoenne u knaccuuKaus CIupTOB. 2
coeUHe HUsl XUMUYECKHE CBOMCTBA aJIKaHOJIOB. 3
Crnioco0bl oTy4eHust CIIUPTOB. 3
OtnenbHBIE MPEICTABUTENM ATKaHOJIOB. MeTaHo. DTaHoa 2
MHoroaTomMHble CIUPTHL. METHUIIOBBIN CIIUPT U €T0 UCIIOJIB30BAHNE B KAUECTBE XMMUUYECKOTO 2
CBIpbsi. TOKCMYHOCTH METAHOJIA U TIPaBUJIa TEXHUKHU 0€30MacHOCTH MPHU padoTe C HUM. 3

OTUJIEHTJIMKOJIb U €r0 MpUMeHEeHne. TOKCHYHOCTb ATHUJICHIVIMKOJS U ITpaBUJIa TEXHUKU
0e30MmacHOCTH TIpU paboTe C HUM.

®enon. Xumuyeckue cBoiictBa U cTpoenue. I[Ipumenenue denona. [lonydenue geHomna B
npombinnieHHOCTH. [lonydenue geHosa u3 NpoyKToB KOKCOXMMHUUYECKOTO MPOU3BOJICTBA U U3
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oensona. [TomukonaeHcanus Gopmanbaeruaa ¢ GeHoJIOM B (PeHOII0 GOPMATBICTH/IH IO CMOITY.

JlaGopaTtopHbie onbIThbl. V3ydeHHe pacTBOPUMOCTH CHUPTOB B Boje. OKUCIECHHE CIIUPTOB
pPa3IMYHOTO CTPOEHUS XPOMOBOW cmechio. [lomydenmne mudTHinoBoro s¢upa. Ilomydenue
rIMLepara Mea.

1.8. Anpaernasl u I'omonornveckue paasl anbIeruaoB U KETOHOB. 1
KETOHbDI XWMHYECKHE CBOMCTBA aIbJICTHIOB U KETOHOB. 2
[Tpumenenue u moaydeHue KapOOHUIIBHBIX COSTMHEHU. 2
Aueranpaerua. [lonstue o keToHax Ha puMepe aneroHa. [lppumenenue aierona B Tex-
HUKE U TIPOMBIIITICHHOCTH.
CamocTtosiTesqibHasi pabdotra oOyuaromuxcsi. Pemenue 3amad Ha onpeaenaceHue QGopMyIsl
BEILECTBA 110 YPABHEHUIO XMMUYECKON pEAKINH, HA ONPEICICHUE MacCOBOM JOJM BBIXOAA
BEIIECTBA OT TEOPETUYECKH BOZMOKHOIO U MAacCOBYIO JIOJIIO BEIIECTBA B CMECH.
JlabopaTtopHbie onbITbl. OKUCIEHUE ATaHOJIa B 3TAHAIb PACKaJICHHOW MEIHOM IPOBOJIOKOM.
PacriosnaBanue pactBopa aneroHa u (opmanuHa. M3ydeHne BOCCTAaHOBUTEIBHBIX CBOWCTB
aNBJICTH/IOB: peaKIus «cepeOpsHOoro 3epkaia», BoccraHoBieHue ruapokcuaa memu(ll).
BzaumoneiictBue opmainpaeriuaa ¢ ruipocyiab(OUToM HaTPUsL
1.9. KapboHoBbie I'omonorrmveckuii psi mpeaeabHBIX OTHOOCHOBHBIX KAPOOHOBBIX KHCIIOT. 1
KHCJIOTHI M X XUMHUECKHE CBOMCTBA KapOOHOBBIX KUCIOT. 2
NPOU3BOAHBIE CnocoObl osrydeHH s KapOOHOBBIX KUCIOT. OTAENbHbIE IPEACTABUTENN U X 3HAUCHUE. 2
MHuoroo6pasre kKapOOHOBBIX KACIIOT (IIIaBEIEBOI KUCIOTHI KaK JBYXOCHOBHOM, aKpHIIOBOM 2
KUCIJIOTHI KaK HETIpeIeNbHOM, OEH30HHOM KMCIOThHI KAaK apOMaTHUECKOM ). 1
Cnoxuble 3¢upsl. XKupsl. [Inenkoobpasyronme Macia. 3aMeHa )KUPOB B TEXHUKE HEMHUILEBBIM 1
ceipreM. CuHTe-THYecKue Motolme cpeacTBa. Conu KapOOHOBbIX KUCIOM
JlaGopaTopHble onbIThl. B3aumoeiicTBUe pacTBOpa YKCYCHON KHCIIOTBI C MarHUEM, OKCHJIOM
nuHKa, TuapokcuaoM xenesa (111), pactBopom kapOoHara kanus u creaparta Kainus. [lomydenne
M30aMUJIOBOTO (UpPa YKCYCHON KHCIIOTHI.
CamocTosiTeibHasi padoTa o0yuaroumxcs. Pemenne ko MOMHUPOBAHHBIX 33/1a4.
1.10. YriaeBoapl [onsiTue 06 yrieBoaax. 1
Monocaxapupl. 2
Jucaxapusl. 2
[Tonucaxapupl. 2

MosnouHoxkucioe OpoxxeHue roko3bl. Kuciaomonounsie npoykrsl. CUI0COBaHHE KOP-MOB.
HutpoBanue nenntoiossl. [Iupokcunun

JlaGopaTopHblie ONBITHI. Kucnotaslif Tuaponn3 caxaposbl. 3HAKOMCTBO C oOOpasuamu
nonucaxapugoB. OGHapyKeHHe KpaxMaya ¢ TOMOIIbI0 KAUeCTBEHHON peakiuu B Meze, xieoe,
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Horypre, MaprapuHe, MakKapOHHBIX H3ICIUSX, Kpynax. Peakmus «cepeOpsHOro 3epkaiar
TIIOKO3bI. B3anmMoelicTBre MIOKO3bI ¢ THApoKcHAoM Menu (1) mpu pa3nuvHbIX TeMmeparypax.
JleiicTBMEe aMMHa4yHOTO pacTBOpa OKcuja cepebpa Ha caxaposy. OOHapyXKeHHE JIaKTO3bl B
MoJioke. JleiicTBre noia Ha Kpaxmall.

CamocTosiTesibHasi padoTa o0yuyaoumxcs. Pemmenne koMOMHUPOBAHHBIX 33/a4. 1
1.11. AMuHnsblI, Knaccudukanust 1 n3oMepusi aMuHOB. 2 2
aMHMHOKMCJIOThI, 0eJIKH XUMHYECKIEe CBOMCTBA aMHHOB 2
[MpumeHeHMEe U TOTydCHIE AMUHOB. 2
AMUHOKHCIIOTHI. 1
benku. 1
AMUHOKapoHOBast KUCIIOTa. KanpoH Kak mpeacTaBUTENb MOJIMaMUTHBIX BOJOKOH. Mcmoms30-
BaHHWE THAPOJIHM3a OENKOB B TPOMBINUICHHOCTH. [loMMBUHMIXIIOPHA, MONMUATETPadTOPITUIICH
(redquion).  denHonodopmanbaeruaubie  maactMmaccel.  Llemmynmoun.  [IpombinumieHHOE
MIPOM3BOJICTBO XUMHUYECKIX BOJIOKOH.
JlaGopaTopHbie onmbIThl. PacTBOpeHne OekoB B BOJIE M MX Koaryisius. [[BeTHbIe peakiuu 2
oenkoB. OOHapyxeHue OenKa B KypUHOM SIAIIe U MOJIOKe.
CamocTrosiTesibHasi padoTa o0yuarwmmxcs. Pemerne ko MOMHUPOBAHHBIX 3a/1a4. 1
1.12. AszoTcoaep:xanme 05 1
FETEPOIMKRINIECKIE Hykneunoswle xuciomel. Azomcooepacawue 2emepoyuriuieckue coeOUuHeH.
coeHHE HUSI.
HykJieuHOBbIE KHCJIOTBI
1.13. Ioaumepsbl. [TonydeHue MOIMMEPOB peaKiuei MoJIUMEPU3aIMH U MTOJMKOHICHCAITUU. TepMOIIJIaCTUYHbBIC U 0,5 1
BoJiokna, ux TepMOpeakTuBHBIE IacTMacchl. [IpencraBurenu miactmacc. [lonydenue BonokoH. OTAeNbHBIC
KJIaccu ukanmus MIPEJICTABUTEIN XUMUYECKAX BOJIOKOH.
Pazneu 2. O01masi ¥ HeOpraHn4yecKasi XUMHUs
2.1. XuMusi — HayKa o CocraB BelecTBa. 1 2
BellecTBax W3mepenue BemecTsa. 2
ArperaTHble cOCTOsHUS BemecTBa: CMECH BEIIeCTB. 1
2.2. CTpoeHue aToma ATOM — CJIOKHAs YacTHUIa. 1 2
CocraB aTOMHOTO s7Ipa 2
DnekTpoHHast 000JI0YKa AaTOMOB. 2
2.3. Ilepuoanye ckuii 1 1
3axkoH U Ilepuoanyeckas | OtkpeiTe [leproauyeckoro 3akoHa. 2

cucTeMa XUMHYECKUAX
ssnemenToB JI.N.

[Nepuoauyeckuii 3aKOH U CTPOCHHE aTOMa.
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MengeJieeBa

CamocTrosiTesibHasi padoTa o0yuyarwmmxcs. Pemerne ko MOMHUPOBAHHBIX 3a/1a4.

2.4. Crpoenne BemectBa | IloHATHE O XUMHUYECKON CBS3H. 2
KoBasienTHast xuMuueckas CBSI3b. 2
Honnas xuMuueckas CBs3b. 2
Meranmnyeckasl XMMHYECKas CBsI3b. BoOpoaHast XuMHU4YecKasi CBS3b. 2
Komnnexcoobpazosanue. 1
CamocTosiTesibHasi padoTa o0yuawumxcs. Pemenrne ko MOMHUPOBAHHBIX 3a]1a4.
2.5. llotume pbi Heoprannyeckue noammepsl.
OpraHuyecKre NOJIUMEpPHI.
2.6. lncnepcupre Tonsmue o oucnepcnvix cucmemax. 3Hauenue OUCNEPCHBIX CUCHEM. 1
CUCTEMBI
2.7. Xumunueckue Knaccudukanust XAMHYECKH X peaKIUii B OPraHUUECKON M HEOPTaHNYECKOW XUMUHU. 1
peakuuu BeposTHOCTD TPOTEKaHUST XUMHUYECKU X PEaKIIHil. 2
CKOpOCTh XMMUUECKH X PEAKLIUH. 2
OOpaTUMOCTh XMMHUYECKU X peaKInii. XUMHUYECKOE paBHOBECHE. 2
JlaGopaTtopubie onbIThl. [lonydeHue kuciaopona pasioKeHHEM MEpoKCHIa BOAOpoAa H(WIiIH)
nepMaHraHata kanusa. Peakuumm, uaynme c oOpa3oBaHHMEM oOcajKa, Ta3a HIJIM BOABI IS
OpraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.
CamocrosiTesibHas padoTa o0yuarwumxcsi. Pemenne ko MOMHUPOBAHHBIX 33/1a4.
2.8. PacTBopsbI [lonsTue o pacTBOpax. 2
Teopust 37€KTPOTUTUUECKON U CCOLIMALINH . 2
IMaaponus. 2
JlaGopaTopHble OnbITHbI. Xapakrep AUCCOIMALMU PA3IUYHBIX TUAPOKCUIOB. [IpurotoBienue
PacTBOPOB Pa3IUYHBIX BUJOB KOHIIEHTpAIMH. | MaposM3 HEOpraHnYECKUX COSAMHEHUM.
CamocrosiTesibHasi padora o0yvyawnmxcsi. Permenne 3agad: BeipakeHUs1 KOHIIEHTpaIU
pacTtBOpoB. ['maponus, ypaBHEeHUs peakuuii ruipoin3a, onpeaenenue pH cpemp.
2.9. OxucanTeIbHO- OKHUCIIUTENBHO-BOCCTAHOBUTEIBLHBIE PEAKIINH. 3
BOCCTAHOBHUTEJIbHbIE Knaccudukanus oKuciuTeTbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH. 2
peakuum. Meto 1 3eKTpOHHOTO OaaHca. 2
DJIeKTPOXUMHYeCKHIe BnusiHue cpezpl Ha TpOTEKaHUE OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB. 3
NpoLeCChI XUMHYECKHE UCTOYHUKH TOKA. 2
DIIeKTpOH3. 3

JIaﬁopaToprle OIIbITHI. BBaHMOHCﬁCTBHe MCTAJIJIOB C HCMCTAJUIAMH, 4 TAKXKC C paCTBOpaMH
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COJIEl M pacTBOpaMH KHUCJIOT. B3ammonencTBUe CEpHOM M a30THOM KHUCIOT C MEJBIO.
OKucauTeNbHbIE CBOMCTBA TEpMaHTaHaTa KaJus B Pa3IMYHBIX cpeaax.

CamocTtosiTesqibHast padora oOyuaronmxcsa. Pemenue  3agau: CocTaBiIeHHE 3JIEKTPOHHOIO
OanaHca.

2.10. Knaccud uxanus
Bewects. Ilpocrbie
BellleCcTBA

Knaccudukanms HeOpraHMYECKH X BEIIIECTB.
Meransl.

Koppo3zus meranios.

Oo6ume crocoObl MOTy4eHU s METAIJIOB.
Hewmeramibl.

NN EFEDNDN

JlabopaTopnbie onbIThl. [lomydeHne u cBoiicTBa kucinopoza. I[lonydenne u coiictsa
Boziopoja. CBoMCTBa METAJLIIOB.

CamocrosiTesibHasi padora o0yuaronmxcsi. Pemenne 3amad: [lo XuMUUeCKUM ypaBHEHUSIM

2.11. OcHOBHEBIE KJIACCHI
HEeOpPraHu4ecKux 1
OpraHu4Ye CKux

coeJuHe HUM

BoaopoiHbie COeTMHEHN ST HEMETAIIOB.

OKcuibl U aHTUAPUIBI KAPOOHOBBIX KUCIIOT.

Kucnotsl oprannueckue 1 HEOpraHM4eCKUe.

OcHOBaHMsI OPTAaHUYECKIE U HEOPTaHUUECKHUE.

AMdoTepHBIC OPTaHUYECKNE U HEOPTAHUYCCKUE COCTUHCHUS.

Comn.

I'ereTnyeckas cBsI3b MEXY KJTAaCCAMH OPTAHMYECKH X U HEOPTAHUYECKUX COCTMHEHUH.

WNhPNDDNDNDDN PR

JlabopaTtopubie onbiThl. [lonydueHune u cBoiicTBa ymiekucioro rasa. CBolcTBa COJISHOM,
cepHO# (pa30aBleHHON) M YKCYCHOM KHCTOT. B3amMoneicTBue rHApOKCHIa HATPUS C COISIMU
(cynsdatom memu(ll) m xmopunom ammonwust). Pasnoxkenue ruapokcuna meau. [lomydenune u
amdoTepHble CBOWCTBA TMAPOKCHAA amtoMuHUs. [lomydeHue >kecTkoil BOABI U U3ydeHHUE ee
CBOMCTB. YCTpaHEHME BPEMEHHOW M MOCTOSHHOW kecTKOoCTH. [lomydenue xmopoBopopona
COJIIHOW KUCIIOTBI, UX cBoicTBa. [lonydueHne ammuaka, ero cBoiicrBa. KauecTBeHHbIE peakiuu
Ha UOHBI.

CamocrosiTesibHasi padora o0y4yarwnmxcsi. Pacu€THpie 3a1a4 10 XUMHUYECKOMY YPAaBHECHU U
KOT/1a BEIECTBA JJAHBI B PACTBOPAX, KOT/Ia OJTHO M3 BEIIECTB HAXOJUTHCS B M30BITKE.

2.12. MeTa/uibl M
HEeMeTAJJIbI.

Bonopon.

Bona.

OnemeHTh! |A-Tpynmsl.
OnemenTsl || A-rpynmsr.
AJIOMUHUHA.

Yriepoa v KpeMHUi

NNDNDNDNDDNDDN
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l"ayioreHsl.

XaJIbKOTEHBI.

OnemeHThl VA-Tpynmsl.
OnemenTs! IVA-rpynmsl.
d-DeMeHThI.

NN DNDDNDN

JlabopaTopHas padora. XuMH4ecKre CBOMCTBA BO/IbI: B3aUMO/ICHCTBUE C METAJLJIaMHU, 2
OKCHJAMH, OCHOBAHHUSIMH, C COJISIMU U KUCIIOTAMH.

CamocrosiTesqibHasi pa0dora oOy4yarommxcsi. PemeHue  KOMOMHHMPOBAHHBIX 3334  I10 1
XUMHUYECKHUM YPaBHEHMSIM.
CamocrostenpHas paboTa Ha/l UHAUBUIYaIbHBIM IPOEKTOM 19
Bceero: 117

1.— o3HaKOMUTENBHBIN (y3HaBaHUE paHee U3YYCHHBIX OOBEKTOB, CBOMCTB);
2.— penpOYKTUBHBIH (BBIMOJIHEHUE IEATEIBHOCTH 110 00pa3ily, NHCTPYKIIUU UITH TIO]I PyKOBOACTBOM)
3. — MPOXYKTUBHBIN (INTAHMPOBAHNE M CAMOCTOSITEIIFHOE BBHIITOJHEHHE JEATEIbHOCTH, PEIICHHE TPOOIEMHBIX 3a1a4)

B nporpamme KypcHMBOM BBIJIETIEH MaTEpHUal, KOTOPBIN IIPU U3y4EHUH KOHTPOJIIO HE IMOJIEKHUT.

13




3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEFHOI

AEATEJBHOCTHU CTYAEHT OB.

Conepxanue
o0yueHust

XapaKTepUCTHKA OCHOBHBIX BH/IOB /IesiTeJIbHOCTH CTY/IEHTOB(HA YPOBHe
yueOHbIX e MCTBHIA)

Baxueiinme
XHMHYeCKHe
MOHATHUSA

VYMeHHe aBaTh ONMpEACICHUE W ONEPHUPOBATH CIEAYIOIMMH XUMHUYCCKUMH
MOHATHSIMU:  BEILECTBO,  XMMHYECKH  SJEMEHT, aTroM, MOJIEKYa,
OTHOCHUTEJbHBIC AaTOMHAasi W MOJIEKYJsIpHAs MacChl, HOH, aUIOTPOMUS,
W30TOMBI, XWMHUYECKas CBS3b, OJCKTPOTPHIATEIBHOCTh, BaJEHTHOCTS,
CTEIIEHb  OKHUCIIEHHUS, MOJIb, MOJISpHas Macca, MOJISIPHBIH  00beM
ra3000pa3HbIX BEINECTB, BEIIECTBA MOJIEKYISPHOTO U HEMOJIEKYISPHOTO
CTPOCHHMS, PACTBOPHI, DJCKTPOIUT M HEIIEKTPOIUT, 3IIEKTPOIUTHYECKAs
JIMCCOLIMAIM S, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHHE,
TENJIOBOW J(PQPEeKT peakuuH, CKOPOCTb XUMHUYECKOM peaxiuu, KaTalus,
XMMHYECKOE PaBHOBECHE, YITIEPOIHBIA CKeleT, (QyHKIMOHAIbHAS TpPYIIa,
M30MepHsi, TOMOJIOTHUS

OcHoBHBIE
3aKOHbI XUMHH

@opMynUpoOBaHHE 3aKOHOB COXPAaHEHMSI MacChl BEIECTB U IOCTOSHCTBA
COCTaBa BEUIECTB. YCTAaHOBKA IPUYMHHO-CIEACTBEHHOM CBSI3U MEXAY
CoZep)KaHWEM OTHUX 3aKOHOB U HaNWCaHWEM XUMHUYECKUX (opMyn H
YpaBHEHUW. YCTaHOBKA SBOJIOIMOHHONW CYIIHOCTM MEHJEJIEEBCKON U
COBpeMeHHOH (opMyaupoBOK mepuoandeckoro 3akoHa J[.M.Menneneesa.
OObscHeHHEe (DU3MYECKOTO CMBICTA CHMBOJIMKA TEPUOAMYECKON TaOIUIBI
xumudecknx syeMeHToB J[.M.MenneneeBa (HOMEpOB DJIEMEHTa, IEPHUO/IA,
IPYNIBl) U YCTAaHOBKA INPUUYMHHO-CIEACTBEHHON CBSI3U MEXAY CTPOCHHEM
aToMa M  3aKOHOMEPHOCTSIMM  WU3MEHEHHSI CBOHCTB  3JEMEHTOB U
00pa30BaHHBIX MMM BEIIECTB B IEpUOJax M TIpynmax. XapakTepucTHKa
JJIEMEHTOB MaJIbIX M OONBIIMX TEpPHOJOB IO HX MOJIOKEHUIO B
[lepnonnueckoit cucreme /.M. Menneneesa

OcHOBHEIE
TE€OPUH XUMHUH

VYcTaHOBKA 3aBUCUMOCTH CBOMCTB XMMUYECKU X BEILIECTB OT CTPOEHUSI aTOMOB
00pazyroImMx WX XUMHYECKHX DJIEMEHTOB. XapaKTEepUCTHUKA BaXKHEH MX
TUIIOB XUMHUYECKUX CBSI3€H U OTHOCUTEIBHOCTH ATOM TUIOJIOTHH.
OObsicHeHHE 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKU X PELLIETOK.

DOopMyIUpPOBKAa OCHOBHBIX IOJIOKEHUH  TEOPUU  AJIEKTPOJIUTHUYECKON
JUCCOLMALMA U XapaKTePUCTHKAa B CBETE 3TOM TEOPUM CBOMCTB OCHOBHBIX
KJIaCCOB HEOPTaHUYECKU X COEAMHECHUI.

@OopMyIMpPOBKa OCHOBHBIX MOJIOKEHUU TEOPUM XUMHUYECKOTO CTPOECHUS
OPraHUYECKUX COCAUHECHUHN U .XapaKTePUCTHKA B CBETE dTOM TEOPUU CBOMCTB
OCHOBHBIX KJ1aCCOB OPraHUYECKH X COETMHEHU I

Baxueiinme
BellecTBa M
MaTepHaJIbl

XapakTepucTHKa COCTaBa, CTPOEHUsS, CBOWCTB, MONY4EHUS U MPUMEHEHHS
BakHeWnmx MetamwmoB (IA u II A rpynm, amoMuHus, >Kene3a, a B
€CTECTBEHHOHAYYHOM TMpoduiie W HEKOTOPhIX d-dJeMEHTOB) W  HUX
COCIMHEHUM.

XapakTepucTHKa COCTaBa, CTPOCHMS, CBOWMCTB, MOJYYEHHUS] U IpPUME- HEHUS
BakHeinmx HemetawoB (VIII A, VIIA, VIA rpymnmn, a Tamke azora u
docdopa, yriaepoaa u KpeMHHUsI, BOJOPOJIA) U UX COSAUHEHUN.
XapaKTepucTHUKa COCTaBa, CTPOEHHUS, CBOWCTB, MOJY4YEHHS U IPUMEHEHUS
BOKHEUIIMX KIACCOB YITIEBOJOPOJOB (aJKaHOB, LMKIOAIKAHOB, AJIKEHOB,
QIKUHOB, apeHOB) M HMX HauOojiee 3HAYMMBIX B HAPOJHOXO3SICTBEHHOM
IJIaHE MTPEICTaBUTENICH.

AHaNoOrnyHas XapaKTepruCTHKa BOKHEH X MPEACTaBUTENEH IPYTUX KIacCOB
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OPTraHUYECKUX COCAMHEHUI: METaHOJIa U ATaHOJIa, CJIOKHBIX A(UPOB, KUPOB,
MBLI, alnbIerujoB ((popManbpIeTua0B U aleTaabIeruia), KeTOHOB (aleToHa),
KapOOHOBBIX KHCIOT (YKCYC- HOW KHCJIOTBI, JUISl €CTeCTBEHHOHAYYHOTO
npodusis TMPENCTABUTENCH JIPYrUX KIACCOB KHCIOT), MOHOCaXapHoB
(TmroKO3BI), IUCAXapUIOB  (caxaposbl), TONHCAXapuaoB (KpaxMana U
LEJUTIONO03bI), AaHWJIMHA, aMHUHOKHCIOT, OCJIKOB, HCKYCCTBEHHBIX W
CHHTETHYECKUX BOJIOKOH, KaydyKOB, IJIACTMACC

XumMnuecKkuu
SA3BLIK
M CUMBOJIHKA

Hcnonw3zoBanue B yaeOHOM U TpodecCHOHANBHON NESITETPHOCTH XUMHUYISCKUX
TEPMHHOB U CUMBOJIMKH.

Ha3Banue wu3y4eHHBIX BEIIECTB MO TPUBHAIBHON WM MEXIyHAPOIHOM
HOMEHKJIAType W OTPKEHHE COCTaBa JSTHUX COCOUHEHUN C IOMOIIBIO
XUMHYECKH X (GOPMYIL.

OTpakeHrHe XUMHUYECKUX MPOLIECCOB C MOMOIIBI0 YPaBHEHUN XUMHYECKUX
peakuuii

OObsAcHEHME  CYHNHOCTM  XUMHYeCKMX mporeccoB. Kiaccuguranus
XMMUYECKMX PEAKIUNA 110 pa3IuyHbIM [pU3HAKaM: 4YHUCIYy U COCTaBy
MPOIYKTOB U PEareHToOB, TENJI0BOMY 3G (EKTy, HallpaBiIeHU0, (pa3e, HATNYHUIO
KaTaJau3aTopa, WU3MEHEHUIO CTENEHEH OKHCIIEHUs 3JEMEHTOB, 00pa3yroImXx
BELIECTBA.

Xumuyeckue | YCTaHOBKA MPU3HAKOB OOIIETO W PA3IMYHOTO B THUIIOJOTUM PEAKIIUMN s
peakuun HEOPraHUYECKON U OPraHUYECKON XUMHUH.
Krnaccudukanust BemecTB W MPOLECCOB € TOYKMA 3pPEHUS] OKHUCIICHUS-
BoccTtaHoByieHUs. CocCTaBlIeHHE ypaBHEHWH pEaKIUil C MOMONIBI0 METoa
9JIEKTPOHHOTO OanaHca.
OObscHEHNE 3aBUCUMOCTU CKOPOCTHM XMUMMYECKOM DPEAKUUM U IIOJIOKEHUS
XMMHUYECKOTO PAaBHOBECHSI OT Pa3IMYHbIX (AKTOPOB
BeinosHEHHE XMMHMYECKOTO JKCIIEPUMEHTAa B IOJHOM COOTBETCTBUM C
XuMunuyeckui | npaBuiIaMu 0€30MacCHOCTH.
skcniepumeHT | HabGmionenme, ¢ukcauuss u  omnucaHue pe3ylbTaToB  MPOBEAECHHOIO
JKCIIEPUMEHTA
[IpoBeneHue caMOCTOSTENFHOTO TIOWCKA XUMHUYECKOH HHQpOpMaluu C
Xummnueckag | ACTO/IB30BAHUEM PASTHYHBIX HCTOUHHKOB (Hay4HO-TIOMYMSPHBIX HM3JIaHUM,
undopanus KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).

Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJOTHN Il 0OpabOTKM U Tmepenadu
XUMUYECKON MH(POpMAIIUU U e TPECTaBICHUS B Pa3IMUHbIX (hopMax

PacueTsl 1o
XHMHYeCKHM
¢ opmysam
U YPABHEHUSIM

YCcTaHOBKa 3aBUCHMOCTH MEXKIy KA4eCTBEHHOM M  KOJWYECTBEHHOU
CTOPOHAMM XUMHUYECKUX 0OBEKTOB U IIPOLIECCOB.
Perienne pacyeTHbIX 3a/1a4 0 XUMHYECKUM (OpMYyJaM U ypaBHEHHSIM

IIpopunbHoe u
npogec-
CHOHAJILHO
3HAaYUMOe
cofepxKaHue

OOBbscHEHHE XUMHUYECKUX SBJICHUHN, TPOUCXOSIMX B MPUPOAE, ObITY M Ha
IIPOU3BOCTBE.

OmnpeneneHrne BO3MOXKHOCTEM TMPOTEKAHWS XWMHUYECKAX MPEBpAICHUN B
Pa3UYHBIX YCIOBHSIX.

CobutoieHre mpaBuil SKOJIOTUYECKH TPAaMOTHOTO MTOBEJACHUS B OKPYKaro IIeh
cpeze.

OuneHka BIMSHMSA XUMHUYECKOTO 3arpsi3HEHUs OKpYXalolled cpelpl Ha
OpraHu3M Y€JIOBCKAa U AP YIHUC KUBBIC OPraHU3MbI.

CobntoneHune npaBuil 6€30MaCHOr0 OOpalleHus ¢ TOPIOYMMH M TOKCHYHBIMU
BEIIECTBAMHU, JIAOOPATOPHBIM 000D YIOBAHUEM.

[ToaroToBKa pacTBOPOB 33JaHHOIN KOHIIEHTPAIIMHU B OBITY U Ha MTPOU3BOJICTBE.
KputHnueckas olieHKa 10CTOBEPHOCTH XUMUYECKOH MH(opManuu,
MIOCTYNAI N U3 Pa3HBIX HCTOYHUKOB
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4. YCJIOBUS PEATTU3ALIMUA YYEBHOM TUCUTIIMHBI

4.1. TpeGoBanusi K MEHAMAJILHOMY MATEPHAJILHO-TE XHHIECKOMY 00€ CIIe 4e HHIO

Peanuzanust yaueOHOM AucHUIUMHBL TpeOYyeT HATMYKs yueOHOro KaOMHeTa XUMHUU, 1a00paTOpUu.
O6opynoBanue yueOHOro kabuHeTa: TabJIUIbl, JEMOHCTPALlMOHHOE 000pyAOBaHNE, MOAEIH
KPUCTAJUIMYECKU X PEILIETOK .

Texuuueckue cpeacrtBa oOydeHMs: KOMIIBIOTEp, MHTEPAKTUBHAs JOCKA MJIU JKpaH, MPOEKTOp,
BBIXOJ] B UHTEPHET.

4.2. UudopMmanuonHoe odecrnedenue 00ydeHust

IlepeyeHbr  pekoOMeHAYeMbIX  y4eOHBIX  WM3JaHUH, JOIOJHUTEJIbHOM
JIUTEPaTypPhbl:

OcCHOBHEBIE HCTOYHHUKMH:

Tabpuensn O.C., Ocmpoymos H.I. Xumus mis tupodeccuid u creruaibHOCTEH
TEXHUYECKOTO MPOoGulsi: ydeOHUK TSI CTYII. YUpexACHUU cpena. mpod. odpa3zoBanus. —
M., 2014, c. 256 ISBN: 978-5-7695-9615-5

Tabpuensn O.C., Ocmpoymos U.I"., Cnaodkos C.A., [{opogpeesa H.M. Ilpaxtuxym: yueo.
mocodue Ul CTY/. YupexaeHui cpen. nmpod. oopazosanus. — M., 2014. ¢. 256 ISBN:
9785446809448

T'abpuensn O.C., Ocmpoymos U.I"., Cnaokos C.A. Xumusi: mocodue st MOATOTOBKH K
ElD:

y4e0. mocobue i CTYA. YUpekaeHui cpel. npod. odpazoBanus. — M., 2014. ¢. 256 ,
ISBN: 9785446812516
Taopuensn O.C., Jlvicosa I'.I. Xumus. TecTsl, 3a1aun U ynpaxHeHHs: yde0. mocodue

JUISL CTYI. yUIpexaeHuiu cpen. npod. odpazoBanus. — M., 2014., ¢ 336 c, 978-5-4468-
0320-0

I[OHOJIHPITCJIBHLIE HCTOYHUKU:

Tabpuensn O.C., Jlvicosa ['I. Xumus: KHUTA IS TpemojaBaTeNs: ydeO.-MeTOI.
nocobue. — M., 2012., ¢.156. ISBN:978-5-358-12769-2

Tabpuensn O.C. u Op. Xumus ansg npodeccHil M CHEIUAaIBHOCTeH TEXHUYECKOTO
npo¢uis (3nexkrponHoe npuioxenue). ISBN: 978-5-4468-0886-1

HNurepHeT-pecypesbl:

http://interneturok.ru/ Matepuet-ypoku
http://chemistry.ru/course/content/content. html OtxpsiTast Xumusi.

http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/ JI.H. Mumenuna Heopranndeckas
XUMMUA.

http://orgchem.ru/  T.W. Jlepsiouna, I.B. Kanrtapus. MHTepakTUBHBIA MyIbTUMEINA
yueOHuK. Opranndeckas XuMus
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOW
JTUCHUATITUHBI

KoHTpoab ¥ 01ieHKa pe3ynbTaToB OCBOEHUS y4eOHOM I CHMIIIMHBI OCYIIECTBIISIETCS
IperoAaBaTesieM B IPOLecce MPOBEACHU S MPAKTUUECKUX U Ja00OpaTOPHBIX 3aHATHH,
TECTUPOBAHMS, A TAKKE BHIMIOIHEHUS 00yJaro IMUCS WHIUBUAYaIbHBIX 3a/JaHUH, IPOECKTOB,

HUCCJIEIOBAHNM .

Pesynbrarhl 00y4eHnst (0OCBOCHHbIC YMEHHUS, yCBOCHHbIE ®opMBbI M METOBI
3HAHUA) KOHTPOJISI U Olle HKU
pe3yJIbTaTOB 00y4eHUsl

——c¢opMHUpOBaTh MPEACTABICHUS O MECT€ XUMHUU B
COBPEMEHHOM HAYYHOW KapTMHE MUpA; IOHUMAaHUE PO
XAMUH B (OPMHUPOBAHUU KPyro3opa U (pyHKIHOHAIbHOU

I'paMOTHOCTHU 4YCJIOBCKa I PCIICHUA IIPAKTHYCCKUX CaMocmOﬂmeﬂbel’
3a/1a4;
——OBJIaACTH OCHOBOITOJIararoimMmn XUMHUYCCKIMHU KOHI’I’IpOJZbele
IIOHATHUSIMHU, TeOpI/IHMI/I, 3aKOHaAMH1 U BaKOHOMepHOCTﬂMI/I;
CPCHHOC ITOJIB30BAHNUEC XI/IMI/IquKOﬁ TC MI/IHOJ‘IOFI/IGI‘/’I n
YBEP p pabombi,

CHMBOJIMKO;

——OBJIaJIETh OCHOBHBIMH METOJAMH HAyYHOIO MO3HAHWS,
HCIIOJIb3YEeMbIMH B XHUMHUH: HAOIIOJCHHUEM, OIMCAHUEM, quueudyaJleble
U3MEpPEHUEM, HKCIEPUMEHTOM; yMEHHE 00padaThiBaTh,
OOBACHATH PE3YIbTAThl MPOBEACHHDBIX OIBITOB U JENATh | 54001145,
BBIBOJBI; TOTOBHOCTh U CHOCOOHOCTh MPUMEHSTH
METO/Ibl TO3HAHUS MIPU PEIICHUH MPAKTUUECKUX 3a/1a4;

—c(opMupoBaTh YMEHUS 1aBaTh KOJMYECTBEHHBIE OLICHKU
U MPOHU3BOJUTH PACUYEThl MO XUMHYECKUM (opMyrnaMm u
YPaBHEHUSIM;

—OBJIQJCTh IMpaBUJIAMU TEXHUKH O€30MaCHOCTH IIpU
HCIIOJIb30BAHUM XMMUUYECKUX BEILECTB;

——chopmMupoBaTh COOCTBEHHYIO TO3UIIUIO IO OTHOIICHUIO
K XMUMHYECKOM WHQOpMaINuu, MOIydaeMoil M3 Pa3HBIX
HWCTOYHHUKOB.
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