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1. OBIIASI XAPAKTEPUCTHKA PABOYEN IMTPOT'PAMMBI
YUYEBHOU JUCHUITJIMHBI
OV . 13 «Xumus»

1.1. MecTo y4eOHOW NUCHUIIMHBI B CTPYKTYpe OCHOBHOM mpodec-
CHOHAJIbHON 00pa30BaTeIbHON MPOrPAMMBI:

Vuebnas guciummmaa OVY].13 «Xumus» BXOIHT B COCTaB
0011e00pa30BaTeIbHBIX YU€OHBIX AUCHUIUIMH MO BBIOODPY, POpMHUpPYEMBIX
U3 o0s3arenbHBIX mpeaMeTHeix obnacteit ®I'OC cpennero o6iiero
oOpazoBanus, s crneuunanbHoctedt CIIO cooTBercTBytOmIEero mpodums
npodeccuonanbHoro oopazosanus. [Ipu ocBoenunn cnerumanpHocter CI1O
TEXHUYECKOTO Tpodmwis mpoPeCcCHOHAILHOTO 00pa30BaHUS  XUMHS
u3ydaeTcs Kak 0a3oBas yueOHasi AUCIUIUIMHA.

Peanuzanus nporpammel OV /1.13 «Xumus» HampapiieHa Ha (op-
MHUPOBaHUE OOIIMX KOMIETEHIIUI:

OK2. OcymiecTBasTh MOUCK, aHAJIU3 U UHTEpIIpeTalnio HHhopMa-
IIUU, HEOOXOAMMOM IS BBITIOJIHEHUS 3a/1a4 MPOPECCUOHATBHON eI TENb-
HOCTH.

OK4. PabGotath B KONJIEKTUBE U KOMaHJe, 3)(PEKTUBHO B3aUMO-
JEeMCTBOBATH C KOJIJIETAaMHU, PyKOBOJICTBOM, KIINEHTaAMHU.

OK7. ConeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpebl, pecyp-
cocOepexenuto, 3p(HEKTUBHO TEHUCTBOBATH B UPE3BBIYAMHBIX CUTYAITUIX.

OK9. Hcnonb3oBath HMH(OpPMALMOHHBIE TEXHOJOTMH B Mpodec-
CHOHAJIbHOU AESITETbHOCTH.

1.2. Ilenb 1 naaHupyeMble Pe3yJIbTaTbl OCBOCHUSI NTUCIUILITAHBI

Copepxxanue mporpamMmbl «XHUMHs» HampaBlI€HO HA JOCTHKEHHUE
CIECYIOLIUX Ueleu:

— (¢opMupoBaHHE y OOYYarOIIMXCS YMEHHS OIICHMBATh 3HAUU-
MOCTbh XUMHYECKOTO 3HAHUSA I KaXKIOTO YEIOBEKa;

— (dopmupoBaHue y oO0y4aronIuxcs eJIOCTHOTO MPECTABIECHUS O
MHUpPE U POJIU XMMHUU B CO3/IaHUM COBPEMEHHON €CTECTBEHHOHAYYHOU Kap-
THUHBI MHUPA; YMEHUS OOBACHITH OOBEKTHI M MPOLIECCHl OKPYKAIOMIeH Aeil-
CTBUTEJIBHOCTHU: TIPUPOJIHOM, COLMAIIBHOW, KYJbTYPHOW, TEXHUYECKOU
CpeIlbl, UCTIOJIB3YS AJISl TOT0 XUMHUECKHUE 3HAHUS;

— pa3BuTHE Y 00y4YaIOIUXCsl YMEHUHN pa3nuyaTh GaKkThl U OLEHKH,
CpaBHMBATh OLICHOYHBIE BBIBOJIbI, BUAECTh HX CBSI3b C KPUTEPUSIMHU OLIEHOK
U CBSI3b KPUTEPHUEB C OIMPEACIICHHON CHCTeMOMW IEHHOCTeH, GpopMymupo-
BaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

— mnpuoOpeTeHrne OOyYaroIMMUCS OIbITa pa3HOOOpa3HOM ndes-
TEJIbHOCTH, MTO3HAHUSA W CAMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, UMEIOIIUX
YHUBEPCAIbHOE 3HAYCHUE JISI PA3IMUHBIX BUAOB JACSITEIBHOCTH (HABBIKOB
pelieHus: mpobiieM, MPUHATUS PELICHHUM, OUCKa, aHaiau3a U 00paboTKU
nH(OpMaIMi, KOMMYHHKATUBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHHA, CO-
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TPYJHUYECTBA, OE30MMaCHOTO OOpAIIEHUs C BEIIECTBAMU B MOBCEIHEBHOU
KU3HH).

OcBoeHne coaepxkaHusl y4eOHOW TUCIHUIUIMHBI «XUMUs» obecrie-
YUBACT JOCTIKEHUE CTYICHTAMU CIICIYIOIINX Pe3)ibmamos:

JIUYHOCHIHBIX:

— YyBCTBO TOPAOCTH W YBOKECHHS K UCTOPUU W JOCTHKECHUSM OTe-
YECTBEHHON XMMHUYECKON HAyK{; XMMHYECKH TPAaMOTHOE TOBEICHHE B
MpoeCCUOHATTEHON JESTEIHPHOCTH U B OBITY MPU OOpAIEHUN C XUMUYE-
CKHMH BEIIECTBAMU, MaTepUaiaMy U TIPOIIECCAMH,

— TOTOBHOCTh K TMPOJODKCHHUIO O0pa30BaHMS WM TIOBBIIICHUS KBa-
nudukanuu B u30paHHON MpodeccuoHaIbHON eITeIbHOCTH U OOBEKTHB-
HO€ OCO3HAHHE POJIM XUMUYIECKIUX KOMIETSHIIHHA B TOM;

— YMEHHE HCIOJb30BaTh JOCTIKEHUS COBPEMEHHON XMMHYECKON
HAYKW ¥ XUMUYECKUX TEXHOJOTUH JIJIsl TIOBBIIIICHHS] COOCTBEHHOTO WHTEJ-
JEKTYyaJIbHOTO Pa3BUTHUS BRIOPAHHON MTPO(PECCHOHATLHOM ACSITEIIBHOCTH;

MemanpeomMenmubIx:

— WCHOJb30BAHNE PA3IMYHBIX BHJIOB IMO3HABATEIHHON JEATEIBHO-
CTU M OCHOBHBIX HWHTEJUICKTYAJIbHBIX OIEpaluii (MOCTAaHOBKU 3a/avH,
(dopMyIUpoBaHUs TUIIOTE3, aHAJM3a U CUHTE3a, CPAaBHEHUs, 0000IICHUS,
CHCTEMAaTHU3allii, BBISBICHUS MPUYMHHO-CIICJACTBEHHBIX CBs3EH, MOUCKA
aHaJoroB, (JOPMYJIMPOBAHUS BBIBOJIOB) JUIS PEIICHHs MOCTABICHHOW 3a-
Ja4u, IPUMEHEHNE OCHOBHBIX METOOB MO3HAHUS (HAOIOACHUS, HAyYHO-
IO SKCIIEPUMEHTA) [T U3YUCHHS PA3IMYHBIX CTOPOH XHMUYECKHX OOBEK-
TOB W TPOIIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOJMMOCTh CTAIKHBATHCS
B npoeccroHanbHO chepe;

— WCHOJb30BAHUE PA3IMYHBIX MCTOYHHKOB ISl TTOJYYCHUS XUMH-
4eCKOW MHPOPMAIK, YMEHHE OLEHHTh €€ JOCTOBEPHOCTH ISl JOCTHIKE-
HHSL XOPOIHNX Pe3yIbTaTOB MpodeccuoHaIBHOH chepe;

npeomemHulxX:

— chOpPMHUPOBAHHOCTb MPEJACTABICHUNA O MECTe XMMHUU B COBpE-
MEHHOW HAyYHOUW KapTHHE MUpA; MOHUMAHUE POJIN XUMUU B (POPMHUPOBa-
HUU Kpyro3opa u (yHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JJIs PEIICHUS
MPAKTUYECKUX 3a7a4;

— BJIQJICHUE OCHOBOIIOJAralOIMMHA XMMUUYCCKMMHU TOHSITHUSIMH,
TEOPUSIMU, 3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BAHUE XU-
MHUYECKOM TEPMHUHOJIOTUEN U CUMBOJIMKOM;

— BJIQJICHUE OCHOBHBIMHM METOJAMHM HAy4YHOI'O MO3HAHUS, MCIOJb-
3yeMbIMH B XUMHH: HAOJIOJCHUEM, OMHCAHUEM, U3MEPEHUEM, DKCIIEepPHU-
MEHTOM; yMEHHE 00padaThiBaTh, OOBSCHITH PE3YJbTAThl MPOBEICHHBIX
OTIBITOB | JIEJaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATH METO-
Jbl TIO3HAHUS IPU PELICHUH MTPAKTUYECKUX 3a/1aY;

— c(OpMHUPOBAHHOCTh YMEHUS JaBaTh KOJIWYECTBEHHBIE OIECHKH U
MPOU3BOJIUTH PACUEThl IO XUMUYECKUM (HOpMYJIaM U YPABHEHUSIM;
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— BJIAQJCHHME IIPABWJIAMU TEXHUKU OE30MAaCHOCTH IPHU HCIOJIb30Ba-
HUU XUMHUUYECKUX BELIECTB;

— c(hopMHPOBAHHOCTh COOCTBEHHOM MO3HMLMU MO OTHOLIEHUIO K
XUMHUYECKON HHPOPMAIIH, ITOJIy9aeMOM U3 pa3HbIX HCTOYHUKOB



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCILUTLIHN-
HBI

2.1 O0beM y4eOHOM TMCUMILIMHBI U BUAbI Y4e0HOIl padoThI

Bup yuyeOHoii padoTsl Oovem
uacos
O0si3aTesibHAs ayIMTOPHAas yueOHasi Harpy3Ka (Bcero) 78
B TOM YHCJIE!
TEOPETUYECKOE 00yUdeHHUE 62
PAKTUYECKUE 3aHITHSI 16

Umoeosas ammecmayus 6 chopme ougpgpepenyupoeannozo 3auéma




2.2 TemaTuueckuii IIaH U cogepxxanue ydeOHoi rucuumiiniabl OY .13 «Xummusp»

Koabl komme-
TeHLUi, (popMHU-

Oo0bem POBaHUIO KOTO-
HaumeHoBaHue TeM Conep:xkanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aNuM JAesITeJIbHOCTH CTY/IEeHTOB
B 4acax | PbIX CIOCOOCTBY-
€T 3JIeMEHT IPo-
rpaMMblI
1 2 3 4
BBenenue Hayunsle MeTOBI MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHUN. POoib SKcriepuMeHTa U Teo- 2
puu B XuMuu. MoenupoBaHie XUMUUECKUX MPOLIECCOB. 3HAUEHUE XUMHH MPU OCBOCHUH CIIe-
nmansHocTe CITO Texandyeckoro mpoduis npodeccnoHaaIbHOTO 00pa30BaHMS.
Paznen I O0mas u Heop- 43 OK2, OK4,
raHN4YecKas XUMUA OK7, OK9
Tema 1.1 OcHoBHble 0- | Codeporcanue yuednozo mamepuania 5
HATHA ¥ 3aKOHbI XUMHUH | | OcHoBHble MoHATHS XUMHHU. BemectBo. AToM. Monekyna. XuMU4eckuil aneMeHT. Al- 2
notrponus. [IpocTeie u cioxHbIe BenlecTBa. KauecTBEHHBIM U KOJUYECTBEHHBIN COCTAaB Be-
niecTB. XuMu4ueckue 3Haku U (hopmyiibl. OTHOCUTEIBHBIC aTOMHAS U MOJICKYJISPHAsT MACCHI.
KonnuectBo BemecTna.
OcHoBHbIE 3aKOHBbI XUMHUH. CTEXHOMETpHUsA. 3aKOH COXPAaHEHUsI MAaCChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOraJipo U CIEACTBUS U3
HETO.
2 Kunaccudukanus HeopraHmyecKux BeliecTB 1
3 PacueTrHble 3a1a4n HAa HAXO0XACHUE OTHOCUTEIIBHON MOJIEKYJIIPHOM MAaccChl, ONPENCIICHUE 2
MacCOBOH J0JIM XUMUYECKHX AJIEMEHTOB B CJIOKHOM BEILIECTBE.
Tema 1.2. Ilepuoanue- Coodepicanue yuedbno2zo mamepuana 5
ckuii 3akoH ¥ lepuommu- | 1 Iepuoanuecknii 3akon .M. MenneneeBa. Otkpoitue JI.M1.Menneneesoim Ilepuonnye- 2

yeckasi CHCTeMa XUMHUYe-
ckux 3jgemenToB JI. U.
MeHaesieeBa U CTpOeHHUE
aroma

ckoro 3akoHa. [lepuoanueckuii 3akoH B popmynuposke J[.M.Menneneena. [lepnoanueckas
TabJIMIIa XUMHUYECKUX DJIEMEHTOB — Tpaduueckoe OTOOpaKeHHE MEePHOAMYECKOrO 3aKOHA.
CtpyKkTypa MepuoOANYECKON TaOIUIBI: MepuoAsl (Manble U OOJbIINE), TPYIIHI (TIaBHAS U
mo0oYHast).




2

Ctpoenue atoma u Ilepnoanueckuii 3axon .. MenaeneeBa. AToM — C0KHasl yac-
TUla. Sapo (MPOTOHBI U HEUTPOHBI) M AJIEKTpPOHHAs oOonouka. M3oTombl. CTpoeHue 3iek-
TPOHHBIX O0OJIOYEK aTOMOB JJIEMEHTOB MaNbIX MepruoaoB. OCOOCHHOCTH CTPOCHHS DJICK-
TPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB OOJIBIIUX MEPHOIOB (TIEPEXOAHBIX dJIeMEHTOB). [1o-
HATHE 00 OpOHTAAX. S-, p- U d-opOuTanu. DeKTpOoHHbIE KOH(PUTypaluu aTOMOB XUMHUYeE-
CKHX DJIEMEHTOB.

CoBpemennas ¢popmynupoBka [lepuogndeckoro 3akoHa. 3Hadenue [lepuomnyeckoro 3a-
koHa u [lepronnueckoit cuctembl XuMuueckux siaeMeHtoB J.J.MenneneeBa st pa3BUTHS
HAYKH U MOHUMAaHHsI XUMUYECKOW KapTUHBI

Tema 1.3. CTpoeHue Be-
1ecTBa

Cooeporcanue yuedonozo mamepuana

1

Xumuueckas cBsizb. MoHHas xuMu4yeckas cBsi3b. Katnonsl, ux obpa3zoBaHue u3 aro-
MOB B pe3ysbTaTe Impolecca OKUCIEeHUs. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B PE3yJIbTaTe
npolecca BOCCTaHOBIIEHU. FIOHHAsI CBSI3b KaK CBSI3b MEXKAY KATHOHAMM M AaHHOHAMHU 32 CUET
JIEKTPOCTATUYECKOTO NMpUTsKeHusl. Kitaccudukanys HOHOB: IO COCTaBY, 3HAKy 3apsija, Ha-
JUYUIO TUAPATHON 00osjouku. MoHHBIE KpucTauimueckue peretku. CBOICTBa BEIIECTB C
VOHHBIM TUIIOM KPUCTAJUIMYECKOHN pemieTkd. KoBajieHTHasi XMMHYecKas CBA3b. MexaHu3M
00pa3oBaHMs KOBAJIECHTHOH CBs3U (OOMEHHBIM M JTOHOPHO-AaKLENTOPHBIH). DIEKTPOOTpHULIa-
TeNbHOCTh. KoOBaJleHTHBIE MOJSpPHAs HENoJisIpHas CBs3U. KpaTHOCTb KOBaJCHTHOM CBSI3H.
MouekynsipHble 1 aTOMHBIE KpUCTAJUIMUECKUE peleTKkd. CBOMCTBA BEIECTB ¢ MOJIEKYJISP-
HBIMH M aTOMHBIMH KPUCTAJUINYECKUMU PEHICTKAMHU.

Mertannu4yeckasi ¢Bf3b. MeTajuinueckass KpUCTAJUIMUECKas PElIeTKa M MeTajindecKas
XUMHUECKas cBA3b. DHU3nUecKHue CBOMCTBA METAJLIOB.

2 ArperaTHbie COCTOSIHMSI BellleCTB M BOJAOPOJHAsl CBsi3b. TBepioe, XKUAKOE U Ta3000-
pa3zHoe cocTosiHMS BelecTB. Ilepexon BemecTBa U3 OJHOIO arperaTHOro COCTOSIHUSA B JpYy-
roe. BogopoHast CBA3b.

3 Yucrele Bemecrsa U cmecH. [IoHATHE 0 cMecH BeleCTB. | OMOreHHbIE U T€TEPOTreHHbIE

cmecu. CocTtaB cMmeceil: 00beMHasi 1 MaccoBas J0JM KOMIIOHEHTOB CMECH, MaccoBasl JOJs
IIpUMecen.

JucnepcHble cucrembl. [loHsaTre o aucniepcHoi cucteme. JlucnepcHas ¢asza u aucnep-
CHOHHAas Cpcaa. KJIaCCI/I(bI/IKaLII/ISI AUCTICPCHBIX CUCTCM. ITonsrtue o KOJJIOMAHBIX CUCTEMAX.
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1 2 3
B mom uucne npakmuueckux sanamuil 2
IIpakTnueckoe 3ansaTue Nel
[IpuroTtoBnenue cycneH3nu kapooHaTa Kalblivs B BOJE.
[Tonyyenue sMynbCUU MOTOPHOTO Macla.
O3HaKOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CHCTEM.
Tema 1.4. Bona. PactBo- | Codepircanue yuebnozo mamepuana 5
pPbl. JileKTpoJuTHYeCKas | | Bona. PactBopsl. PactBopenne. Boia kak pactBoputens. PactBopuMocts BemiectB. Ha- 1
AUCCOIHALIHS. CBIIICHHbIC, HEHACHILICHHBIE, IEPECHILIEHHBIE PACTBOPHI. 3aBUCUMOCTbh PACTBOPUMOCTH Ta-
30B, )KUJIKOCTEH U TBEPABIX BEIIECTB OT PA3IUYHBIX (PaKTOPOB.
MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.
2 DJIEKTPOJIMTHYECKAS JTMCCOMUALMA. DJIEKTPOJIUTHl M HEIEKTPOUTHI. DIIEKTPOIUTUYE- 2
cKasi aucconuanus. MexaHu3Mbl 3JIEKTPOIUTUYECKONW TUCCOIMALIMU Ul BELECTB C Pa3iiny-
HBIMH THIIAMH XUMUYECKOU CBsi3U. ['MapaTrpoBaHHbIe U HETUAPATUPOBAHHBIE HOHBL. CTENneHb
ANEKTPOIUTHYECKON Aucconranui. CUIbHbIE U caa0ble 3MeKTPOIUThl. OCHOBHBIE OJIOKEHHUS
TEOPUU IEKTPOIUTHUECKON Jucconuanui. KucioTel, OCHOBaHUS M COJIA KAK 3JIEKTPOJIUTHIL.
B mom uucne npakmuyeckux 3anamuii 2
\ IIpakTnueckoe 3ansitue Ne2 [[purorosiaeHue pacTBOpa 3aIaHHON KOHIICHTPALIUH.
Tema 1.5. Knaccuduka- | Coodeporcanue yueonozo mamepuana 8
LM HEOPraHUuYecKux co- | 1 Knaccnpukanusi Heopranudeckux coequHenuii. Oxcuabl u ux cpoiicra. Cosneobpa- 4
eIMHEeHMI U X CBOIiCTBA 3yloIue U HecosieoOpasyronie okcuabl. OCHOBHBIE, aM(pOTEpPHbIE U KHUCIOTHBIE OKCHJIBI.
3aBUCHUMOCTh XapaKkTepa OKCHUJAa OT CTENEHH OKHCIEHUS 00pa3yIoUlero ero Merauuia. XuMHu-
YECKHE CBOMCTBA OKCUAOB. [lonyueHne OKCHuI0B.
Kucaotsl 1 ux cBoiictBa. KHcI0ThI Kak 3JIEKTPOJIUTHL, UX KiIacCU(UKALMS 110 PA3IUYHBIM
npu3HakaM. XUMUYECKHAE CBOMCTBA KHUCIIOT B CBETE TCOPUU ICKTPOJIUTHYECKOM ITHUCCOLUA-
. OCOOCHHOCTH B3aUMOJICHCTBUSI KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCJIOT C Me-
tayaMu. OCHOBHBIE CIIOCOOBI MOJIYYCHUST KHCIIOTHI.
2 OcHoBaHusl U UX cBoiicTBa. OCHOBaHUS KaK AJICKTPOJUTHI, UX KJacCU(UKAIUS 0 pa3- 2

JUYHBIM TNpHU3HAKaM. XUMHUYECKHME CBOMCTBA OCHOBAaHHUI B CBETE TEOPUHU DJICKTPOJIUTHYC-
CKOW nuccornuanuu. Pa3ioskeHrne HepacTBOPUMBIX B BOJie OCHOBaHWN. OCHOBHBIE CITOCOOBI
MOJTY4YE€HHUS] OCHOBAHUIA.
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2

Coun u ux cpoiictBa. Conu Kak 31eKTposnuThl. COIM CpeJHUE, KUCIIBIE U OCHOBHBIE. XHU-
MUYECKHE CBOMCTBA COJIEH B CBETE TEOPUHU SJIEKTPONHMTHUECKOW aucconuanuu. CriocoOsb!
IIOJIY4EHUS COJICH.

I'maponus coneil.

mom uucjie npaKkmu4iecCKux 3aHamuil

IIpakTnueckoe 3ansaTHe Ne 3. Xapakrep XMMHUYECKMX CBOMCTB pa3IM4HbIX KJIACCOB HE-
OPraHNYeCKUX COCTUHEHUHN. [ MaApOIn3 coiel pa3IMuHoOro TUIA.

Tema 1.6. Xumuueckue
peaxkiun

ConepxaHue y4eOHOro MaTepuasa

=)

1

Knaccupukauuss XuMu4ecKnux peakunuil. Peakiym coeuHeHus, pa3IokKEHUsl, 3aMelle-
HUs1, oomeHa. Katanutuueckue peakiuu. OOpatumble U HEOOpaTUMblE peakuuu. I'oMoreH-
HBIC U TE€TEPOTCHHBIE PEaKINu. DK30TePMUIECKIE U SHIOTEPMUYECKHE PeaKkuy. TeraoBoi
3P deKT XxumMuuecKkux peakuuid. TepMoxumudeckue ypaBHEHUs!.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu. Crenenp okucieHus. OKUCIHTEIb H
BOCCTaHOBJIeHHE. BoccTaHOBUTENL U OKHCIEHHE. MeTon OJICKTPOHHOT'O OamaHca 1 CO-
CTaBJICHUA ypaBHeHI/Iﬁ OKHCJIHUTECIBHO-BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ.

CxopocTh XuMH4YeCKUX peakuuid. [IoHATHE O CKOPOCTH XUMUYECKUX pEAKIMM. 3aBUCH-
MOCTb CKOPOCTH XUMHMUYECKHX PEaKIHi OT pasM4HbIX (PAKTOPOB: MPHUPOJBI pearupyromux
BELIECTB, X KOHIEHTPALH, TEMIIEPATYPhl, IOBEPXHOCTH CONPUKOCHOBEHHS U UCIOJIb30Ba-
HUS KaTaJIu3aTOpOB.

OO0paTuMocTh XUMHYECKUX peakumii. OOpaTHMble U HEOOpaTUMBbIE peaKIUU. XUMHUYe-
CKO€ PABHOBECHE U CIIOCOOBI €r0 CMEILCHMSL.

Tema 1.7. MeTaiibl 1 He-
MeTAJLIbI

ConepxaHue y4eOHOro MaTepuasa

1

Metaaiabl. OcOOEHHOCTH CTPOSHHS aTOMOB M KpHUCTaioB. PU3MUECKHUE CBOWCTBA Me-
tayoB. Kinaccupukaiys MeTanioB [0 pa3IuyHbIM NpU3HaKaM. XUMHUYECKHUE CBONCTBA Me-
TaJIOB. DJIEKTPOXUMUYECKUH Pl HAPSHKEHUIM METalioB. MeTamioTepMusl.

OO6ume crnocoObl monmyuyeHus metamnoB. [loHsTne o Meramwtypruu. Ilupomeramtyprus,
TUAPOMETAJULYPrUs U dJeKTpoMeTautyprusi. CIuiaBbl YepHBIE U LIBETHBIE.

HemeTtasibl. OcOOCHHOCTH CTpOoeHUsT aTOMOB. HemeTamibel — mpocThie BelecTBa. 3aBu-
CHMOCTH CBOMCTB raJIOTCHOB OT UX IOJIOKCHUS B HGpHOI[PI‘-IGCKOfI cucteMme. OKUCIUTEILHBIE
BOCCTaHOBUTEJIbHBIE CBOWCTBA HEMETAIIJIOB B 3aBUCUMOCTH OT UX IMOJIOKEHUS B PSAY DJIEK-
TPOOTPULIATEILHOCTH.
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B mom uucne npakmuueckux sanamuil

\ IIpakTnyeckas padora Ne 4. Pemenue skcnepuMeHTAIBHbIX 33124

Paszgea II. Oprannyeckas
XUMHS

31

OK2, OK4,
OK7, OK9

Tema 2.1. OcHOBHBIE 110-
HATHA OPraHUYECKOM XH-
MHH H TE€OPHs CTPOCHUs
OPraHMYecKUX COoeHHe-
HUH

Conep:xxanue y4e0OHOro MmarepuaJja

1

IIpeamer oprannyeckoil xumuu. [IpupoaHbIe, HCKYCCTBEHHbIE U CUHTETHYECKHE Opra-
HUYECKHE BelecTBa. CpaBHEHHE OPraHMYECKHUX BEIIECTB ¢ HEOPTAHUYECKUMU.

BanleHTHOCTE. XMMHUYECKOE CTPOCHHUE KaK MOPSAIOK COCIUHEHHS aTOMOB B MOJIEKYJIBI I10
BaJICHTHOCTH.

Teopusi cTpoeHusi oprannyeckux coequHeHuii A.M.byrtiaepoBa. OCHOBHbBIE TOJIOXKeE-
HUSI TEOPUU XUMHUYECKOro ctpoeHus. M3zomepus u nzomepsl. Xumudeckue GopMyssl U MO-
JIeI MOJIEKYJ1 B OpraHU4E€CKON XUMUH.

mom uucjie npaKkmuiecCKux 3aHaAmMul

IpakTuyeckas padora NeS . KadectBeHHOe U konnuecTBeHHOe onpenenenue C, H,O B
OpPTaHUYCCKUX COCAUHCHUAX

Tema 2.2. YriieBoa0opoabl
U X IPUPOIHbIE UCTOY-
HUKH

Copep:xxaHue y4e0HOro MmarepuaJja

=)

1

ANKaHbL. AJIKaHbl: TOMOJIOTHYECKUN PsJl, U30MEPUS U HOMEHKIIaTypa aJIkaHOB. XHUMHUYE-
CKH€ CBOWMCTBA aJIKaHOB (METaHa, 3TaHa): TOpEHHEe, 3aMEeICHHEe, PAa3JIoKEeHHE, NeTHAPUPOBa-
Hue. [I[puMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbl. DTHJICH, €T0 TOJydYeHHue (ACTUIPUPOBAHMEM 3TaHA, ACTIOJUMEPHU3AIMEH I0-
audTUIEHA). 'oMonorndeckuil psj, n30MepHsl, HOMEHKJIaTypa aJIKeHOB. XMMHUYECKHUE CBOMi-
CTBa ATUJICHA: TOPEHHUE, KAaUECTBEHHbIE peakiuu (oOecrBeunBaHEe OPOMHOW BOJBI M pac-
TBOpA IEpMaHraHara Kajuus), Tuaparanus, nojauMepusanus. [Ipumenenne aTuiieHa Ha OCHO-
BE CBONCTB.

AJxkuHbl. AnerwieH. XHUMHUYECKHE CBOWCTBA alleTWJICHA: TOpPEHUE, O00eClBEYMBAHUE
OpOMHOM BOJIbI, MPUCOCAMHEHHUH XJIOPOBOOpOAA U ruapaTarus. [[pumenenue aneruiaeHa Ha
OCHOBE CBOMCTB. MeKK1accoBasi U30MepHs ¢ AJIKaJUCHAMU.

Juennl u kayuyku. [ToHsTHE O AMEHAX KaK yriIeBOJOPOAAX C ABYMS JBOMHBIMU CBS3SIMH.
ConpsixeHHbIe TUeHBl. XUMHUYECKHe cBOMCTBa OyTaauena-1,3 u u3onpeHa: obeciBeunBaHue
OpOMHOM BOJIbI M TIOJIUMEpHU3AIUs B Kayayku. HaTypanbHbIN U CHHTETHYECKHE Kaydyku. Pe-
3MHA.
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Apenbl. benzon. Xumuueckue cBoicTBa O€H30J1a: TOPEHUE, PEAKLUU 3aMelleHus (ra-
JOreHupoBaHue, HuTpoBanue). IlpumeHeHne 6eH3051a Ha OCHOBE CBOMCTB.

4

O06001eHne Mo Teme «YTJI€BOAOPOIbI M UX MPUPOTHBIE HCTOUYHUKU»

B mom uucne npakmuueckux sanamuil

IIpakTuyeckoe 3ansitue Ne6 IlpupoaHble MCTOYHUKM YIJIeBOAOPOAOB. [IpupoaHbiil
ra3: cocTaB, IPUMEHEHHE B KAYeCTBE TOTLIHBA.
Hedts. CocTaB u nepepaborka HedTu. [leperonka nedru. HedbrenpomyKkTo.

N | —

Tema 2.3. Kucaopoaco-
Aep:Kalue oOpraHnyecKue
coeTUHEeHHU

Cooeporcanue yuedonozo mamepuana

1

Cnuprsbl. [lonydenne sTaHona OpoXEHUEM TIIFOKO3bI M THApaTanuei stwiena. ['mapo-
KCHUJIbHAS Tpymnmna Kak ¢yHKIHOHaIbHas. [loHSATHE O MpenenbHBIX OJHOATOMHBIX CIHUPTaX.
XWMHYECKHE CBOWCTBA ATaHOJIA: B3aMMOJICHCTBHE C HATpHEM, 0Opa3oBaHUE MPOCTHIX W
CJIO’KHBIX 3(HPOB, OKUCIICHUE B ajbaerul. [[puMeHeHrne 3TaHoa Ha OCHOBE CBOUCTB. AJIKO-
TOJIU3M, €TO MOCJIEICTBUS U1 OpraHiu3Ma 4eJoBeKa U MpeaynpeKacHHe.

I'innepuH Kak nmpeacTaBuTelb MHOTOATOMHBIX CMPTOB. KauecTBeHHas! peakius Ha
MHOroatoMHble crnupThl. [Ipumenenue raunepuHa. Menon. dusuyeckre M XUMHUYECKHE
cBoiicTBa (enoua. [Ipumenenue geHosa Ha OCHOBE CBOICTB.

Aasbaeruapl. [lonstue o0 ampaerujgax. AnbAeruaHas Tpymnna Kak (yHKIMOHAIbHAs.
@opManbIErul U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO KHUCJIOTY, BOCCTAHOBIIEHUE
B COOTBETCTBYIOIIMM criupT. [lonyueHue anpaeruioB OKACIEHUEM COOTBETCTBYIOIINUX CIHP-
ToB. [IpumMeHeHne Gopmaliberuaa Ha OCHOBE €TI0 CBOMCTB.

Kapo6oHoBbie kucjothl. [Tonstue o kapooHOBBIX KucioTax. KapOokcumbpHas rpyrmma Kak
dbyHKIMOHanbHAsA. ['oMoornuecKkuii psl MpeeIbHbIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Toryuenne xkapOOHOBBIX KHCIIOT OKHCJICHHEM albJerHI0B. XUMHUYECKUE CBOWCTBA YKCYC-
HOM KHCIIOTHI: OOIIME CBOHCTBA C MHHEPAILHBIMU KUCJIOTAMHU M PEaKIusl dTepUUKAINU.
[IprMeHeHrne yKCyCHOM KUCIIOThI HA OCHOBE CBOMCTB. BhICIINE )KHUPHBIE KUCIOTHI HA TIPUME-
p€ NaJIbMUTUHOBON U CTEAPUHOBOM.

Caoxknbie 3¢pupbl U Kupbl. [lonydeHue cloXHBIX 3QHUPOB peakiuer >TepudrKaIim.
Crnoxnble 3¢upsl B mpupoje, ux 3HaueHue. [IpuMeHeHHe CIIOKHBIX 3(UPOB HA OCHOBE
CBOMCTB.

Kupbl kak caoxubie 3¢upbl. Knaccudukanus xKupoB. XUMHUECKUE CBOHCTBA KUPOB:
TUAPOJIN3 U TUAPUPOBAHUE )KUJIKUX KAPOB. [ [pMeHeHne )KMpOB Ha OCHOBE CBOMCTB. MbLia.
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YraeBoabl. YIIIeBoIbl, UX KJacCH(pUKaLMs: MOHOCaXapu sl (III0Ko3a, ppykrosa), nuca-
xapupl (caxapo3a) U moJicaxapuabl (Kpaxmall v [EUTI0I03a).

I'10K03a — BelIecTBO € JABOHCTBEHHOM (DYHKIMEW — ajbAErHI0CIUpT. XUMUYECKUE
CBOMCTBaA IIIOKO3bI: OKUCIICHHE B ITIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJIEHUE B COPOUT, CIHUP-
ToBOE OpokeHue. [IpuMeHeHne TIII0K03bl HA OCHOBE CBOWCTB.

3HavyeHuUe yIJIeBOA0B B 'KMBOW NMPHUPO/IE U KU3HU YesoBeKa. [[loHsTHe 0 peakuusix mno-
JMKOH/ICHCALIMYU ¥ TUAPOJIN3Aa Ha IPUMEPE B3aUMONPEBPAIICHUN: [II0OK03a <= MOJIHCAXapU/I.

B mom uucne npakmuueckux sauamuil

IIpakTuyeckas padora Ne 7 CoiicTBa KHUCJIOPOACOAEPKAIIUX OPTAaHUYECKUX COCIMHE-
HUIA.

Tema 2.4. A3orconepxa-
e OpraHuvecKme co-
equHeHus. [loaumepnbl

Coodepicanue yuedbno2zo mamepuana

=]

1

Amunbl. [lonsarue 06 amuHax. AnudaTtuueckue aMHUHBI, UX KiIacCHU(UKALUs U HOMEH-
KJaTypa. AHWIMH KaK opraHumdeckoe ocHoBaHue. IlomyueHue aHuiamHa W3 HUTPOOEH30JIA.
IIpuMeHeHre aHUIIMHA Ha OCHOBE CBOMCTB

AMMHOKHCJIOTBI. AMHUHOKHUCIIOTHI Kak aM(poTepHble TU(YHKIIMOHAIbHBIE OPraHMYECKUe
coeMHEeHUs. XMMUYECKUE CBOMCTBA aMMHOKHUCIIOT: B3aUMOJCUCTBHUE C IIEJIOYAMH, KHUCIIO-
TaMH U JIpYT ¢ Apyrom (peakuus moiukoHaeHcanuu). [lenTuaHas cBA3b M MOJMNEHTHIBL.
IIpuMeHeHre aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Beaku. IlepBuunas, BTOpu4Has, TPETUYHAS CTPYKTYpPhl OEITKOB. XMMHUYECKHE CBOMCTBA
OENKOB: TOpEHHue, ACHATypauus, THAPOIN3, I[BETHbIE peakuuu. buomormueckue (yHKINH
OeKOoB.

Iloaumepsl. benku u nonancaxapuabl Kak OMOTIOIMMEDHI.

IlimacTtmaccesl. [TonydeHne nonumMepoB peakien MoaMMepr3aly U MOJUKOHACHCALINH.

TepmoracTuyHble U TEPMOPEAKTUBHBIE TUIacTMAcCCHL. [IpencraBurenu miactMace.

Bosaokna, ux kiaaccupukanus. I[lonydenue BosiokoH. OTAenbHBIE MPEACTABUTENN XH-
MHUYECCKHUX BOJIOKOH.

B mom uucne npaKmuiecKux 3anamuil

IIpakTnueckas padora Ne 8 Pacno3HaBaHMe IacTMacc ¥ BOJOKOH.

JAudpepeHupoBaHHbIN 3a4€T

Bcero:

78
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3. YCJOBUS PEAJIM3AIIMA YUYEBHOM JUCHUNIJIAHBI

3.1. TpeGoBaHus K MUHHUMAJIbHOMY MaTepHaIbHO-TEXHHUYECKOMY olecriede-
HUIO

JIist peanu3anuy IporpaMMbl  YICOHOW AMCITUIUIMHBI MPEAYCMOTPEHO HAaIH-
qre y4eOHOro KabmHeTa XMMHUU OCHAIIIEHHOT'O 000Dy I0BAHUEM:

— IMOCAJI0OYHBIE MECTa IO KOJIUYECTBY 00YJaIOIIUXCS;

— pabodee MeCTO TperoaBaTes;

— JIOCKa;

— TaOINIIBL;

— IEMOHCTpPAIMOHHOE 000PY/I0BaHNUE;

— KapTOUYKU-3a/T1aHMsI, TECTOBBIE 3aJJaHUS;

— MOJIETN KPUCTALTUIECKUAX PEIIETOK;

— KOMIUICKT Y4eOHO-HATJISITHBIX ITOCOOMH « XUMHUS;

— Ha0OPBI XUMUYCCKUX PEAKTHBOB;

— KOMIUIEKT JIA0OpaTOPHOTO 00OPYI0BAHHS;

— TeXHUYECKHUE CPEJCTBA OOYUYEHUS: KOMIBIOTEP, MHTEPAKTUBHAS JTOCKA, KO-
JIOHKH.

3.2. NudopmanmonHoe obecrieueHre o0ydeHus

OcHo8HbIEe UCMOYHUKU.

1. Ta6puensn O.C. Xumus ais npodeccuii ¥ CrielnaibHOCTEH TEXHUYECKOTO
npoduis: yueOHUK JUIs CTYJ. YUPEXKIeHHM cpei. mpod. obpasoBanus. — M.: M3zna-
TEJIbCKUM HEeHTp «Akanemus», 2017. —272 c.

2. Tabpuensu O.C. Xumus : NpakTUKYM : y4e0. mocodue A CTyH. yupexe-
HUil cpen. mpod. obpazoBanusi. — M.: Uznarenbckuil nueHtp «Axagemusi», 2017. —
304 c.

JononnumenbHvle UCMOYHUKU.

1. Tabpuensu O. C., JIsicoBa I'. I'. Xumus. Tectsl, 3a1aun U ympakHEHUS:
yae0.mocobue It CTyA. yUpexkaeHui cpen. mpod. oopazosanus. — M., 2014.

2. Epoxun 0. M., Kosanesa U. b. Xumus nis npodeccuii u crienmanabHOCTER
TEXHUYECKOTO U €CTECTBEHHOHAYUHOTO MpoduIeh: yUeOHUK AT CTYA. YUPEKACHUM
cpen. npod. oopazoBanus. — M., 2014.

3. Epoxun 0. M. Xumus: 3agauu v ynpakHeHUs: yued. mocodue sl CTY/I.
yUpexKJIeHUH cpe. npod. oopazoBanus. — M., 2014.

Humepnem-pecypcol

1. www.openclass.ru (OTKpBITBIM KJIacC: CETEBbIE 00pa30BaTENIbHBIC COOOIIEe-
CTBA).

2. www.school-collection.edu.ru (Egunas xominexuus mudpoBbIX 00pa3oBa-
TEBHBIX PECYPCOB).

3. www.festival.lseptember.ru (PectuBanp nemparorudeckux uaen «OTKpbI-
TBII YPOK»).
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4. KOHTPOJIb 1 OHIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCHUIIJIMHbI

Pe3yabTaTnl 00yueHust

Kpurepum oueHkn

MeToabI OLIeHKH

ChopmupoBaHHOCTh  IPECTABICHUN
0 M€CTe XMMHUHU B COBPEMEHHOMN Hay4-
HOH KapTUHE MHpA; IOHUMAHUE POJIU
XUMHUH B (OPMUPOBAHUU KPYTro3opa u
(YHKIMOHATIBHONH T'PAMOTHOCTH 4e-
JIOBEKa Il pEeUIeHUs] NMPAKTHYECKUX
3a/1a4;

VYmMmenne NPpUMCHATH 3HAHUC XHU-
MHUYECKUX 3aKOHOB ISl PEIICHHS
3aa4 B JIMYHOCTHON U mpodec-
CHOHABHOM cepax

Bnanenve ocHoOBomojaramImyuMu XH-
MHUYCCKUMHU TOHATUAMU, TCOPUAMU,
3aKOHaMHU M 3aKOHOMEPHOCTSIMU; yBe-
PCHHOC TIOJIb30BAHUC XUMHYECKOU
TEPMHUHOJIOTUENH U CUMBOJIUKOM;

YMeHue ycraHaBIMBaTh MPUYMH-
HO-CJICACTBCHHBIC CBA3U MCIKIAY
coJiep’kaHHEM 3aKOHOB U Hamuca-
HUEM XUMHYECKHX (opMylT W
YpaBHEHUH.

Brnanenue oCHOBHBIMH METO/aMH Ha-
YYHOTO TO3HAHUS, UCHOIb3YeMbIMU B
XUMHU: HaONIOJICHHUEM, OIHCAHUEM,
U3MEpPEHNEM, JKCIIEPUMEHTOM; YyMe-
HUEe oOpabaTbiBaTh, OOBACHATH pe-
3yJIbTaThl TPOBEJICHHBIX OIBITOB H
JieTaTh BBIBOJIBI; TOTOBHOCTh M CIIO-
COOHOCTh MPUMEHSATh METOMABI MO3HA-
HUS TIPH PEIICHUH NPAKTUYECKUX 3a-
nad;

YMeHHsT UCIOJIb30BaTh METObI
COBPEMEHHOM XHWMHHM B CBOEHU
npo(hecCHOHANEHOW e TeNIbHO-
CTH, CIIOCOOHOCTH OOBSICHUTD I10-
JIy4EHHBIN PE3yJIbTaT.

CdopMupoBaHHOCTH yMEHHUsSI J1aBaTh
KOJIMYECTBEHHBIE OLEHKH U IPOU3BO-
TUTH PacueThl M0 XUMHYECKUM (op-
MYyJIaM U YPaBHEHUSIM,;

YMeHusi oOBSCHATH CBSI3b CTpOE-
HUS W CBOWCTB HCIIOJIb3YEMBIX
BEILECTB.

Brnanenue npaBwiiamu TeXHUKH 0€30-
MACHOCTH TPHU HCIOJIb30BAHUN XHUMHU-
YECKHUX BEIECTB;

YMeHue OIeHHBaTh OMACHOCTh
XUMHUYECKOTO 3arpsi3HEHUs] OKpY-
JKaroLIEN Cpebl.

OneHka BIMSHUS XUMHYECKOTO
3arpsi3HEHUST OKPYKAIOIICH CpeIbl
Ha OpraHu3M 4YeJiOBeKa M Jpyrue
JKUBBIC OpPTaHU3MBI.

Colmroienne mpaBmil 6€30MacHo-
ro oOpamieHuss ¢ TOPIOYHMU U
TOKCUYHBIMU BelIeCTBaMH, Jabo-
paTopHBIM 000pPYIOBAHUEM.
[ToaroroBka pacTBOpOB 3aJaHHOU
KOHIIEHTPAIIMU B OBITY U Ha MPO-
U3BOJICTBE.

CdopMHupoBaHHOCTH cOOCTBEHHOM
o3y 10 OTHOIICHUK K XHUMHUYC-
CKOM WH(pOpMaINH, TOTy4aeMoOl u3
Pa3HbIX UCTOYHUKOB

Ouenka npumenenuss MKT nmnsa
MOMCKa HeoOXoauMoil uHdopMa-
uuu B CMU, u cetu Untepuer
Kputndeckas oleHka aocToBep-
HOCTU XUMUYECKOU MH(OpMAIIHH,
MOCTYyNANIIEH U3 Pa3HbIX HUCTOY-
HUKOB.

Habmonenue
[IpakTuueckue pabo-
TBI

TectupoBanue
YcTHBIE W TTHMCBMEH-
HBIE OITPOCHI
NunuBunyanbHble
3aJIaHus
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