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1. MACIHHOPT PABOYEM ITIPOI'PAMMbBI YYEBHOM JUCHUITIUHBI
Xumus

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI

Pabowas mnporpamma paspaboTaHa Ha OCHOBE TNPUMEpPHOW MPOrpaMMbl y4eOHOM
JTUCHUTUTMHBL «XHUMHUs», pPeKOMEHAOBaHHONH @enepanbHbIM TOCYNapCTBEHHBIM aBTOHOMHBIM
yupexaenuem «®DenepanbHblii MHCTUTYT pa3BUTHUA oOpazoBanus» (PIAY «DPUPO») mns
peanM3aniuu OCHOBHOW mpodeccruoHabHON o0pa3oBatenbHOi mporpammbl CIIO Ha 06asze
OCHOBHOTO 00IIIer0 00pa3oBaHus C MOJTYYCHHEM CPEIHEr0 00IIero 00pa3oBaHuUs.

PabGouass mporpamMma y4eOHOW JMCHUIUIMHBI SBISETCS YacThiO TPOdECCHOHATHHOU
IporpaMMbl  MOJATOTOBKM  KBamu(UIUpOBaHHBIX paboumnx, ciayxkammx (IIIIKPC) mno
cnenuanbHocTd 13.02.11 TexHuveckasi IkcmIyaTanusi 1 00caIyKUBaHUe JIeKTPHYECKOT0 U
3J1eKTPOMEXAHNYECKOro 00opyaoBanus (0 0TPACIAM), BXOAAIICH B YKPYITHEHHYIO TPYIIITY
cnenuanbHocTel 13.00.00 DyeKkTpo- U Tena03HepreHuKa.

PaGouass mporpamma y4eOHON AUCHMIUIMHBI MOXET OBITh HUCHOJB30BaHA JIPYTHMHU
00pa3oBaTebHBIMUA YUPESKICHUSIMH MPOPECCUOHAIBHOTO W JIOMOJHUTEILHOTO 00pa30oBaHUs,
pean3yonMI 00pa3oBaTeIbHYIO IPOrPaMMY CPEIHETO 00IIero 00pa3oBaHusl.

1.2. MecT0 IMCHUILIMHBI B CTPYKType OCHOBHOH HNPO(ecCHOHAIBHOH 00pa30oBaTe/IbHOM
NMPOrpamMMbl: IUCHUILIMHA BXOAUT B 00II€00pa30BaTEIbHbIN ITUKIL.

1.3. Ile1u ¥ 32/1a44 AUCHUILUINHBI — TPe0OBAHMSA K Pe3yJbTATaM 0CBOCHHS TUCHHMIJIUHBI:

Pabouas mporpamma opreHTHpOBaHA Ha JOCTUKEHHE CIEIYIONINX LeJaeii:
e (opMupoBaHUE y O0YyUAIOIINXCS YMEHUS OIEHUBATh 3HAYMMOCTh XUMUUECKOTO 3HAHUS
JUISL KaXKI0T0 YEJIOBEKa;

e (opmupoBanue y 00yyaronmxcs 1MeI0CTHOTO MPEICTABICHHS O MUPE U POJIM XUMHH B
CO3IaHUH COBPEMEHHOI €CTECTBEHHO-HAYUYHOUM KapTUHBI MUPA; YMEHUSI OOBSICHATh
00BEKTHI U MPOIIECCH OKPYIKAIOIIEH IEHCTBUTEIBHOCTH: TIPUPOTHOM, COIUATBHOM,
KYJbTYPHOM, TEXHUYECKOU Cpelibl, — UCIOJIb3YS IS 3TOI0 XUMUYECKUE 3HAHUS;

® pa3BHUTHE y 00yJaroIuXcs yMEeHU pa3inuyarh (hakThl U OLEHKH, CPABHUBAThH OLIEHOYHBIE
BBIBO/JIbI, BUJIETh X CBSA3b C KPUTEPUSIMH OLICHOK U CBA3b KPUTEPUEB C ONPEIEICHHON
CUCTEMOH LIeHHOCTEH, POPMYIMPOBATH 1 0OOCHOBBIBATH COOCTBEHHYIO TO3UIIHUIO;

e mpuoOpeTeHrne 00yUYaIOITUMHUCS OIBITa Pa3HOOOPa3HOH AeATeIbHOCTH, IIO3HAHUS U
CaMOIIO3HAHUS; KITFOUEBBIX HABBIKOB, UMEIOIUX YHHUBEPCATHHOE 3HAYCHHE JIsI PA3TUIHBIX
BU/JIOB JIEATENBHOCTH (HaBBIKOB pelIeHUsI Mpo0seM, MPUHATHS pelIeHH, ToucKa, aHaIu3a
1 00pabOTKU HHPOPMAITIH, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB H3MEPECHHUIA,
COTPYAHUYECTBA, 0€30MMACHOTO OOPAIICHHUS C BEIIECTBAMH B TTIOBCEIHEBHOM KU3HN).

OcBoeHue coaepkaHusi y4eOHOW JNUCHMIUIMHBI «XUMHSA», O0OECIEUMBACT JOCTHIKCHHE
CTYJIEHTaMHU CIEAYIONINX Pe3y/JbTATOB:

JINYHOCTHEIX:

® YYBCTBO IopAOCTH W YBAXCHUA K HCTOPUH U JOCTHIKCHUAM OTECUYECTBCHHON XMMHYECKOM
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HAayKH; XUMHUUYCCKH I'paMOTHOC IIOBCICHHUC B HpO(i)eCCHOHaHBHOﬁ JACATCIBHOCTH U B 6BITy
IIpu O6paH_IeHI/II/I C XUMHUYCCKHUMHU BEHNICCTBaAMU, MaTCpUajlaMi U IIPOLECCaMu;

® TOTOBHOCTh K NPOJOJDKEHHIO OOpa3oBaHMSA W TOBBINICHHUS KBaTu(UKAIMKW B W30paHHOMN
NpOoECCHOHAIBHONW ~ JIEATEIBHOCTH M OOBEKTHBHOE OCO3HAHHUE POJIU XHUMHUYECKUX
KOMIICTCHIIUH B 3TOM;

® YMEHHE WHCIOJb30BaTh JIOCTHKEHUS COBPEMEHHOM XUMHUYECKOM HAYKH U XHUMHYECKHUX
TEXHOJIOTHI JUIsl TOBBIIMICHUSI COOCTBEHHOTO HMHTEIIEKTYAIbHOTO Pa3BUTHUS B BHIOpAHHOM
npohecCuOHANBHOM NeSTeNbHOCTH.

MeTanpeaMeTHBIX:

® CMOJIb30BAHME PA3JIMYHBIX BUJOB TO3HABATEIBHOM JEATEIBHOCTH M  OCHOBHBIX
MHTEJJICKTYaIbHBIX Omepanuil (MOCTaHOBKHU 3a/iauu, (JOPMYIUPOBAHUS THUIIOTE3, aHAIM3a U
CHUHTE3a, CPABHCHUA, O606HIGHI/I$I, CUCTCMAaTHU3allMi, BBIABJICHHUA IMPUYUHHO-CIICACTBCHHBIX
CBsI3€H, MMOMCKA aHAJIOTOB, (POPMYJIUPOBAHHMS BBIBOJOB) /ISl PEIICHUS IOCTAaBICHHOMN 3a7a4u,
MIPUMEHEHHUE OCHOBHBIX METOJOB MO3HAHMS (HAOJIOACHHS, HAYYHOT'O IKCIIEPUMEHTA) ISt
U3YYEHHUS PA3IMYHBIX CTOPOH XUMUYECKUX OOBEKTOB U MPOILIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOIMMOCTh CTAJIKUBATHCS B MPOPECCHOHAIBHOM cdepe;

® HCIHOJIL30BAHHUEC PA3JIMYHBIX UCTOYHHUKOB IJId MOJTYUYCHUS XUMHYISCKOMN I/IH(l)OpMaHI/II/I, YMCHUC
OLICHUTL €€ NOCTOBCPHOCTDb I NOCTHIKCHUS XOPOIIUX PE3YJIbTATOB B HpO(bCCCI/IOHaHBHOI\/'I

chepe.
IMpeameTrHbIX:

e chOpPMHPOBAHHOCTh TMPEJCTABICHUNH O MECT€ XHMMHU B COBPEMEHHOW HAy4dyHOH KapTHUHE
MHpa; TIOHMMaHUE pOJIM XUMHUU B (QOPMUPOBAHUU Kpyro3opa U (GYHKIIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS IPAKTUYECKUX 3a/1ay4;

¢ BJIAQJACHUC OCHOBOIIOJAraromumMu XUMHUYCCKUMH [IOHATHUAMU, TCOPUAMU, 3aKOHAMU U
3aKOHOMCPHOCTAMHU; YBEPCHHOC ITOJIb30BAHUC XUMHUYECKOH TepMHHOHOFHCﬁ n CHMBOHHKOﬁ;

¢ BJIAJAICHUC OCHOBHBIMU MCTOJAAMH HAYYHOTO II03HAHHA, HWCIHOJB3YCMbBIMU B XHWMMUU:
Ha6J'IIOI(eHI/ICM, OMMHUCaHUCM, H3MCPCHUCM, OSKCIICPUMCHTOM, YMCHHC O6pa6aTBIBaTB,
00BACHATH pE3yIbTaTbl MPOBEACHHBIX OIIBITOB W JACJIaTb BBIBOJAbI; TOTOBHOCTH U
CIIOCOOHOCTH IMPUMCHSATH MCTOAbI TO3HAHUSA MPU PCUHICHUH TPAKTUUCCKHUX 3a1a4;

e c(hOpMHUPOBAHHOCTh YMEHHMs /1aBaTh KOJIMYECTBEHHBIE OLIEHKHA U NMPOU3BOAUTH PacyeThl MO
XUMHUYECKHM (hopMyJIaM U ypaBHEHUSIM;

¢ BJIAJICHUC IIpaBHUJIaMH TCXHUKHU 0E30ITaCHOCTH IIpU UCTIO0JIb30BAHUU XUMHUUCCKHUX BCHICCTB;

e chOpPMHPOBAHHOCTHh COOCTBEHHOM TO3UIIMU IO OTHOIICHHUIO K XUMHYECKOW HH(OpMAIINH,
MIOJTy9aeMOM U3 pa3HbIX UCTOYHHUKOB.
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1.4. KoanuyecTBO 4acOB Ha OCBOEHHE POrPaAMMBbI TUCIHUNJIMHBI:
BCET0 BO B3aUMOJICMCTBUM C IIPENoAaBaTesieM - 78 4acoB;
B TOM YHCJIE IPAKTUYECKUX 3aHATUN — 39 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHOIl padoThl

Bup yuyeoHoii padoTbl Oovem uacos

O0beM 00pa3oBaTeIbHON IPOrPaAMMBbI 78
Bcero Bo B3auMo/1eiiCTBHM C MpenoaaBaTeieM 78

B TOM YHCIIE:

TEOPETHYCCKUE 3aHITHS 39
71a00paTOPHBIE U MPAKTUICCKHUE 3aHATHS 39
KOHTPOJIbHBIE PAOOTHI 5
Umozcosas ammecmayus 6 popme: oughghepenyuposannozo 3auvema
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2.2. TemaTuyeckmii mi1aH u coaepKanue ydyeoHoi nucnuminibl. EcrectBo3nanue (Xumus)

gﬁﬁfﬁ;‘ﬁaggﬁ Copep:xaHue y4edOHOTr0 MaTepHuaJia, JIaGopaTopHbIe H MPaKTHYeCKHe PA0OTHI Obmem wacos iﬁg‘;ﬁi‘;
2 3 4
BBenenne Cosiepkanuie yueOHOro MaTepuaa 2
1 | HayuHele MeTOAB! TO3HAHHUS BELIECTB M XHUMHUUYECKUX SBICHUH. Poip sKkcmepuMeHTa M TEOPUHM B XUMHH. 1
MopenupoBaHue XUMUYECKUX ITPOLIECCOB.
Pazgen 1. O6mas n 52
HeopraHuyeckas
XHMHSA
Tema 1.1. OcnoBHbie | ConeprkaHue yueOHOTO MaTepHaia 3
TIOHATHUSA U 3AKOHBI 1 | OcHoBHble TOHATHS XUMHH. BemectBo. AtoM. Momnekyna. XUMHYECKHA 3JeMEHT. [IpocTeie W CIIOKHBIC 2
XUMHH BemiecTBa. KauecTBeHHBIN U KOIMYECTBEHHBIH COCTAaB BEUIECTB. XMUMHUUYECCKIE 3HAKH U (hopMyibl. OTHOCHTEINBHBIC
aTOMHas U MOJICKYJISIpHas Macchl. KonmmdecTBo BemecTBa. AJIOTPOIIH.
JemoncTpamuu: MoJenmn aTOMOB XUMHYECKHX ASJIEMEHTOB. MOJENH MOJEKYJ MPOCTHIX M CIIOXKHBIX BEIIECCTB
(mmapoctepxkHeBble U Crioapra—bpurieda). Kommekuus mpocTHIX M CIIOKHBIX BemlecTB. HekoTopwlie BemmecTBa
KonmgecTBOM 1 Moitb. Moniens MoJsipHOTO 00BheMa Ta3oB. Ayutorponust hocdopa, KHCIopoia, OJIOBA.
2 | OcHoBHBbIe 3aK0HBI XHMHUH. CTexHOMeTpHUs. 3aKOH COXpaHEHUS MAacChl BEHIECTB. 3aKOH IOCTOSHCTBA COCTaBa 2
BEIIECTB MOJIEKYIISIPHON CTPYKTYpHl. 3aKOH ABOTapo M CIEICTBHUSI X HETO.
3 | PacuerHble 3a7aun Ha HaX0XXIEHUE OTHOCUTEIBLHOW MOJIEKYJSIpHOI Macchl. PacueTHble 3a/1aun Ha ONpeeieHUe 2
MAacCOBOM JIOJIM XUMHUYECKUX IEMEHTOB B CJI0XKHOM BEIIECTBE.
KonTpouabHas padora no teme «OCHOBHBIC TIOHSTHS U 3aKOHBI XUMUM 1
Tema 1.2. CopepxaHue yaeOHOro Marepuaia 3
[epuoanueckuii 1 | llepuoauueckuii 3axon JI.M. MenneaeeBa. Otkpeitue [I.MI. MenneneeBsiM Ilepuonndeckoro 3akoHa. 2
3aKOH U Ilepronnuaeckuii 3akoH B popmynuposke .M. Menneneera. [lepuonndeckas Tabnuia XMMHUIECKUX 3JIEMEHTOB —
Iepuoanueckas rpadudeckoe 0ToOpakeHHe MEePHOANIECKOTO 3akoHA. CTpyKTypa MepHOANYecKON TaOIMIBL: MEepHOAbl (Mayble U
CHCTEMAa XUMHYECKHX OouibiMe), rpyIbI (I7aBHAs U TOOOYHAs).
snementos JI.W. Hdemoncrpanuu: Pazmuunsie gopmer [lepmommuaeckodd cuctemMbl XxuMudecknx snmementoB J[.M. Menneneesa.
MenpaeJeeBa, JvHaMu4deckue TaJIuIbl il MoiesnpoBanus [leproinuecKkoii CHCTEMBI.
CTpOeHHE aTOMA 2 | Ctpoenue atoma u mepuommueckuii 3axon/l.. MenneneeBa. Atom — ciokHas gactuna. Sapo (IpOTOHBI H 2

HEWTPOHBI) U IEKTPOHHAsE 06osouka. M3oronel. CTpoeHHE 3JIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB MalIbIX
nepro1oB. OCOOEHHOCTH CTPOCHUS NEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIINX HEPHOJIOB (TIEPEXOIHBIX
anemenToB). [loHatre 06 opOuTasix. s-, p- u d-OpOuranu. DNEKTPOHHbIE KOHYUTYPALIMH aTOMOB XHMHYECKUX
3JIEMEHTOB.

CoBpemMeHHasi (OPMYJIHPOBKA MEPHUOANYECKOr0 3aKOHA. 3HAYCHHE MEPHOJUYECKOr0 3aKOHA M IEPUOJMYECKOM
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CUCTEeMBl XuMHueckux 31eMeHToB .M. MenneneeBa g pa3BUTUS HayKd U NMOHMMAaHUS XMMUYECKONH KapTHUHBI
MHpa.
JeMoHcTpanuu: DIeKTpHU3aNns TeJ U UX B3aUMOJEHCTBHE.

IIpakTnueckue 3aHATHSA

Ilepuonuueckuii 3axon [1.11. Menneneesna.

MonennpoBanue noctpoeHus Ilepuoamraeckon TaOMHITI XUMUIECKAX AIIEMEHTOB.
CTpoeHne AIIEKTPOHHBIX 000JI0YEK aTOMOB.

KonTpoabHnas padora no teme «lleprnoguueckuii 3akon u [leproauueckas cuctema XuMuieckux aneMenTos .M.
MeHieneeBa u CTPOCHHUE aTOMay

Tema 1.3.
CrpoeHue BelecTsa

Cojepxanne yueGHOTO MaTeprana

1

Honnas xumnyeckas cBs3b. KaTnoHsl, ux o0pa3oBaHue U3 aTOMOB B pe3yJIbTaTe Mpoliecca OKUCICHU. AHUOHBI,
nx 00pa3oBaHKE U3 aTOMOB B PE3YJIbTATE MPOIIECCa BOCCTAHOBIECHNUS. VIOHHAS CBS3b, KAaK CBSI3b MEXKy KATHOHAMH
1 aHWOHAMHM 32 CUET 3JIEKTPOCTAaTHYECKOro HpuTskeHus. Knaccudukanus MOHOB: MO COCTaBy, 3HAKy 3apsia,
HAJIMYUIO THApPATHOH 00onouky. VMoHHBIE KpHcTaluMdecKue permeTkd. CBOHCTBA BEIIECTB C MOHHBIM THIIOM
KPHUCTAJUINYECKOH PEIIECTKH.

JemoHcTpanmu: Mopenb KpUCTAIIMYECKOW pemeTkn xjopuaa HaTpus. OOpaslbsl MHHEpanoB C HOHHOHN
KPHUCTAJUIMYECKOH PENIETKON: KaIbIUTA, TAINTA.

KoBajneHTHasi XuMu4eckasi CBs3b. MexaHM3M OOpa30BaHWA KOBAJICHTHOW CBs3M (OOMEHHBIH M JOHOPHO-
aKIENTOPHBIN). DIEKTPOOTPUIIATETHbHOCTh. KOBaJIeHTHbIE TMOJISIpHAs W HeNoJIsipHas CBA3W. KpaTHOCTh
KOBAJIGHTHON CBs3M. MOJNEKyJIsipHBIE M AaTOMHbBIE KpHCTaIMUecKue peuieTku. CBONCTBA BEIIECTB C
MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUTMIECKUMHU PELIETKaMU.

JemoHcTpanmuu: Mojenn KpUCTAUTHUECKUX PEIISTOK «CYXOro JibJa» (MK Hoja), ammasa, rpadura (Hid KBapia).

Mertauinueckasi cBsI3b. MeTanmndeckas KpUCTAJTIMYECKAasA PCIIECTKA W MCTAUIMYCCKasd XUMHYCCKas CBA3b.

dusnyeckne CBOMCTBA METAIIOB.

ArperaTHble COCTOSIHHSI BeIeCTB U BOOPOAHAA CBA3b. TBepoe, )KUIKOE U ra3000pa3HOE COCTOSHUS BEIECTB.
Ilepexon BemiecTsa U3 OJHOTO arperaTHOro COCTOSIHUA B Apyroe. BomopoaHas CBA3b.
JemoncTpanuu: IIpubopsl Ha JKUAKUX KPUCTAIUIAX.

Yucroble BemecTBa U cMecHu. [lonsatre o cmecu BemiecTB. [ OMOTeHHBIE B TE€TCPOTCHHBIC CMECH. CocraB cMmecei:
0o0beMHAasT U MacCOBas J10JIM KOMITIOHCHTOB CMECH, MaCCOBas O0JIA HpI/IMGCGI\/‘I.

Jucnepcubie cucrembl. Ilonatue o aucnepcHod cucreme. [lucnepcHass ¢asza M JUCIEpCHOHHAs Cpena.
Knaccudukanms nucriepcHbIx cucteM. [IoHATHE O KOJUIOUIHBIX CHCTEMAX.

Jemoncrpamun: O0pa3ubl pa3IMyHbIX JAUCIIEPCHBIX CHUCTEM: SMYIJIBCHH, CYCIICH3HH, adpo30ieH, rejaei u 30JeH.
Koarymsimmst. Cunepesuc. g dexr Tunnais.

IIpakTHyeckue 3aHATHS:
YucTble BeleCTBa U CMECH.

JlaGopaTopHblie padoThI:
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JlucriepcHble CUCTEMBI.
[IpuroroBnenne cycneH3ny KapOoHaTa Kanelys B Boae. [lomydeHne sMyabcuu MOTOpHOTO Macia. O3HaKOMIIEHHE CO
CBOHCTBaMH JANCIIEPCHBIX CHCTEM.

KontpoasHnas padora no teme «CTpoeHHE BEIIECTBAY 2
Tema 1.4. Conepxanue yueOHOro MaTrepuana 5
Bona. PacrBopsl. 1 | Boxna. PacrtBopnl. PacTBopenme. Boma xkak pactBoputens. PactBopuMocTs BemecTtB. HacwimieHHbIe,
DJ1eKTPOIMTHYeCKAS HEHACHIIICHHEIE, TIEPECHIIICHHBIC PACTBOPHL. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, JKUAKOCTEH U TBEPIBIX BEIICCTB
JAUCCOLUALSA OT Pa3JINYHBIX (PAKTOPOB.
MaccoBast 1011 paCTBOPEHHOTO BEIIECTBA.
JemoncTpanun: PactBopumocts BemiecTB B Boge. CoOupaHue ra3oB METOJJOM BBITECHEHHUS BOAbL. PacTBopeHue B
BOJIE CEpHOM KHUCIIOTHI M coyieil amMMoHus. OOpaslbl KpUCTAILIOTHAPATOB. M3roTOBJICHUE THIICOBOM IMOBS3KH.
[IpurorosneHue >KxeCTKONH BOJBI U yCTpaHEHHE ee KecTKocTU. VoHuTh. O6pa3iibl MUHEPAIBHBIX BOJ PAa3IHYHOIO
Ha3HA4YCHU.
2 | DaekTpoJuTHYeCKasi TUCCONMUANMS. OJCKTPOIUTHI W HEIJIEKTPOJHUTHL DJICKTPOJIUTHYECKAs AMCCOLMALHSL.
MexaHu3MbI BHGKTpOHHTHHeCKOﬁ aucconuanuvun g BEIIECTB C pPa3JIMUHBIMU TUIIAMHU XUMHYECKOH CBSI3H.
I'unpaTupoBaHHBIE UM HETHUApPATHPOBAaHHBIE HOHBL. CTeNeHb 3JIEKTPOIUTHYECKON auccounmanuu. CUIbHBIE U
cnabbie ANeKTpouThl. OCHOBHBIE MOJ0KEHUS TEOPUU IEKTPOIUTHUECKON nuccoruanui. KucioTsl, ocHOBaHUA U
COJIM KaK 3JIEKTPOJIUTEL.
JemoncTpamuu: VcnblTaHue pacTBOPOB JJICKTPOJIMTOB W HEIJIEKTPOJIUTOB HA TPEIMET AHMCCOLMAINH.
3aBHCHMOCTbh CTETIEHH JJIEKTPOJUTHYECKOH HCCOLMAINN YKCYCHOM KHCIOTBI OT pa30aBiieHHs pacTBOpa.
JIBI>KeHHNEe OKpalleHHbIX HOHOB B JJICKTPUUECKOM MOJIE.
IIpakTnyeckue 3aHATHA: 4
JKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUSI.
[Ipurorosnenne pacTBopa 331aHHOW KOHIIEHTPALIH.
Perenne 3a/1a4 Ha MacCOBYIO JIOJII0 PACTBOPEHHOT'O BEIIECTBA.
KontpoabsHnas padora no teme «Bona. PacTBOpsI. DeKTponuTHUecKas TUCCOIHAIINS» 1
Tema 1.5. CopepxaHue yaeOHOro Marepuaa 2
Knaccudukauus 1 | Kucaorsl M ux cBoiicTBa. KHCIOTBI Kak dJIEKTPONUTHI, WX KilaccU(HKAIMS MO pa3IMYHBIM TpPU3HAKAM.
HeOpraHu4ecKuxX XUMHUYECKHE CBOHCTBA KHCIOT B CBET€ TEOPHM DJIEKTPOIMTHYECKOol aucconmanuu. OcoOeHHOCTH
COeIMHeHMIi 1 uX B3aMMOJICHICTBHS KOHIIEHTPHUPOBAHHOI CEepHOIl U a30THOH KUCIIOT ¢ MeTamaaMu. OCHOBHBIE CITOCOOBI MOTyYeHHS
CBOIiCTBa KHCJIOTBI.

Jemoncrpanun: B3anmoselicTBre a30THOM U KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOT C METaJIaMHU.

2 | OcHoBanusi M uXx cBoiicTBa. OCHOBaHHMSI KaK JJIEKTPOJHTHI, UX KIACCU(PHKALMS 110 Pa3IMYHBIM IIPU3HAKAM.
XuUMUUECKHE CBOMCTBA OCHOBaHMH B CBET€ TEOPUU DIEKTPOJUTHYECKOM aucconuanuu. PasnoxkeHue
HEpacTBOPUMBIX B BOJIe OCHOBaHUH. OCHOBHBIE CIIOCOOBI TTOJTyYEHUS! OCHOBAHUH.

Jemoncrpamun: [Toxydenne u cBoiicTBa aM(pOTEPHOro THAPOKCHIA.
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3 | Coan n ux cBoiicrBa. Conu Kak 31eKTposuThl. ColM CpesHue, KUCIble U OCHOBHBIE. XIMUYECKH CBOWCTBA COJIEH
B CBETE TCOPUH INEKTPOIUTHIECKOH Auccoruanuy. CriocoObl HOTydeHUs CONEH.

I'mnponus coneil.

Jemoncrpanuu: Heobpatumerid ruaponu3 kapouna Kaueius. OOpaTHMBIH THIPOIN3 COJEH Pa3IMIHOTO THIIA.

4 | Oxcuasl u ux cpoiicTBa. ConeoOpasyromue U HecoseoOpasyromue OKCHIbl. OCHOBHBIC, aM(OTEpHBIC H
KHUCJIOTHBIE OKCHJBI. 3aBHCHMOCTh XapaKTepa OKCHIAA OT CTEICHH OKHCICHHS OOpa3yIoIIero ero MeTalia.
Xumuueckue cBoiicTBa okcuaoB. [lonydyeHne okcuIoB.

Jemoncrpamuu: ['operne pochopa i pacTBOpeHHE NPOIYKTa TOPEHHUS B BOJIE.

JlabopaTopHblie padoThbI:
W3y4yeHue CBOMCTB KUCJIOT U OCHOBAHUM.
BsaumonelictBue coneil ¢ MmetaiuiaMy. B3aumoneictsue conei apyr ¢ aApyrom. I'uaponus cosieil pa3iu4yHoro TUIa.

CamocTosiTebHasi pad0Ta 00yJIarOITUXCS:

Pabora ¢ koHCTIekTamu, yueOHbIME TocOOMsIMH. [ToroToBKa K 71a00paTOPHBIM M KOHTPOJIbHOU paboTam. BrinonHenne
JIOMaIHe paboThl.

[ToaroroBka cooOuweHHH MO MPOQHUIBHBIM W NPO(ECCHOHAIBPHO 3HAUYMMBIM 3JeMeHTaM conepxkanus:[IpaBuna
pa3baBneHHs CepHOM KHCIOTHL. Vcrmonp30BaHME CEpHON KHCIOTBI B INPOMBINUIEHHOCTH. Enkue memouu, ux
UCIIONIb30BaHNE B NPOMBINUICHHOCTH. [ amieHass M HeramieHas H3BeCTb, €€ IPUMEHEHHE B CTpouTenbcTBe.l mmnc u
anedactp, runcosanue. [Torsrue o pH pactBopa. KucinoTHas, menodnas, HeHTpagbHas Cpebl pacTBOPOB.

INoaroroska pedeparos, Npe3eHTaNH, JOKIAA0B, COOOIECHHUI HA TEMBI:

1.Cephast Kncnora — «xyed XHMHIECKOH IPOMBIIITICHHOCTH.

2.Mcrionp30BaHNE MUHEPATIBHBIX KHCJIOT HA TIPEIIPHUSTHSIX PA3INIHOTO IPOQHIIS.

3.OKCHIBI M COJIN KaK CTPOUTEIbHBIE MaTepPHAIIbI.

4. Vlcropus rurmca.

5.IloBapeHHas COJIb KaK XUMUYECKOE ChIPBE.

6.MHoroMKuii KapOOHAT KAJIBLHSL: B IPHUPOJE, B IPOMBIIIJICHHOCTH, B OBITY.

Tema 1.6.

XumMuyeckue peakuuu

CopepxaHue yaeOHOro Marepuaa

1 | Knaccuuxanuss XuMHYeCKHX peakumil. Peakium coennHeHHs, pas3IOKEHHs, 3aMelleHus, OOMeHa.
Karanutnueckne peakmuu. OOpaTUMble M HEoOpaTHMBbIe peaklUH. | OMOT€HHBIE M TE€TEPOT€HHBIC PEaKIIHH.
OK30TepMUYECKHE U 3HAOTEPMHUYECKHE peakiuu. TeruoBoi 3¢ ¢hexT XxuMudecknx peakiuid. Tepmoxummueckue
YpaBHEHHUS.

Jemoncrpanun: [Ipumeps! HeOOpaTUMBIX peakuui, IYIIHX ¢ 00pa3oBaHUEM 0Ca/IKa, ra3a WM BOJBIL.

2 OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peakuun. Crenenp okuciieHus. OKHCIUTEIh M BOCCTAaHOBIICHHE.
BoccraHoBuTenb M OKHUCJICHHE. MCTOH QJICKTPOHHOI'O Oananca JJId COCTaBJICHUA ypaBHCHI/Iﬁ OKHCJIUTECIBbHO-
BOCCTaHOBHUTCIIbHBIX peaKunﬁ.

I[eMOHCTpaIII/lI/l: MOI[GJ'II: DJICKTPOJIU3CpaA. MOI[GJ'H: 3J'I€KTpOJ'IH3H0ﬁ BAaHHBI JJIs MOJY4CHUS AJIIOMUHUSA.

3 CKOpOCTL XHUMHYIECCKUX pealclmﬁ. Ilonstue o CKOPOCTU XHUMHYCCKUX peaKHHﬁ. 3aBUCUMOCTH CKOpPOCTU
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XMMHUUYECKHX PpeakIUid OT pa3iIM4HBIX (DaKTOPOB: INPHPOJBI PEArupyrOLIMX BEIIECTB, WX KOHIEHTpAlWH,
TEMIIEPaTypBbl, TOBEPXHOCTH CONPUKOCHOBEHHUS U MCIIOIb30BaHMS KaTaIN3aTOPOB.

JlemMoHcTpanuu: 3aBHCHMOCTh CKOPOCTH PEAaKIMH OT TPHUPOABI PEarupyrolIuX BemecTB. B3ammonelcTane
pPacTBOPOB CEPHOM KHCIOTHI C PacTBOpPaMH THOCYIb(aTa HATpus Pa3IMIHOW KOHIEHTPAIWUH M TEMIEpaTyphl.
Mopenb KUISIIETo ¢0sl. 3aBUCHMOCTD CKOPOCTH XMMHYECKON PEakIiy OT MPUCYTCTBHUS KaTaau3aTopa Ha MpHMepe
Pa3NoXKeHNUs NEPOKCHAA BOIOPO/Ia C MOMOIIBIO IMOKCHA MAPTAHIIA ¥ KaTalasbl.

4 | O6paTuMocTs XHMHYeCKHUX peakmnuil. OOpaTuMmble W HEOOpaTHUMBIC peakIWH. XUMHYECKOE PaBHOBECHE U
CHOCOOBI €r0 CMEUICHHSL.

JlabopaTopHblie padoThbI:

Peaxuus 3aMeleHus: MEM JKEJIE€30M B paCTBOPE METHOTO KyIopoca.
Peakmmu, nayniie ¢ o00pa3oBaHHEM OcajIKa, Ta3a WK BOJBI.

CkopocTh 1 00paTUMOCTh XMMUYECKHX peaknuii. Karamms.

V3yueHne BAUSHUSA Pa3IHYHbIX (DAKTOPOB HA CKOPOCTh XMMHYCCKHUX PEAKITHIA

Cojepxanne yueGHOTO MaTepUaa

Tema 1.7. 1 | Meranabl. OcoOCHHOCTH CTPOCHUsI aTOMOB M KpucTaiioB. dusnyeckue cBolicTBa merayuioB. Kiaccudukanms
Meranibl 1 METaJUIOB TI0 Pa3IMYHBIM IpU3HAKaM. XUMHUECKHE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUN P HANPsDKCHUH
HEMeTaJLIbl MeTa/uioB. Meramtorepmus.  OOmue  crmocoObl  NOIydeHUs  MeTawioB. IloHATHE O  MeETaIypruu.

[Mupomeramtyprus, THIPOMETAIUTYPrHsl U 31eKTpoMeTauryprust. CIutaBbl YepHbIE U [IBETHBIE.

JemoncTpanun: Komtekiysa metaiuioB. B3anmopelicTBrue MeTamioB ¢ HeMeTaulaMt (Kenesa, IIMHKA W aJTFOMHHUS
C Cepoif, alOMHMHHUS C HOAOM, CYpPbMBI C XJOpPOM, TOpEHHME JjKeyie3a B XJope). [opeHHe MeTaluloB.
AJIOMUHOTEPMUSL.

2 | Hemeramapl. OcoOSHHOCTH CTPOCHHS aTOMOB. HeMeTainibl — MpOCTHIE BeIIeCTBA. 3aBUCHMOCTH CBOMCTB
raJloTeHOB OT WX moyiokeHUs B [lepmommdeckoit cucreme. OKHCIHWTENBHBIE W BOCCTAHOBHUTEIBHEIE CBOWMCTBA
HEMETAaJIOB B 3aBUCUMOCTH OT UX MOJOXXEHHUS B PAAY ICKTPOOTPUIATESITHHOCTH.

Hemoncrpamuu: Komnekius nemertamuioB. ['opeHue HemeTtauioB (cepsl, docdopa, yrist). BeitecHenune MeHee
AKTUBHBIX I'aJIOTCHOB U3 paCTBOPOB UX coJieii 0oJiee aKTUBHLIMHU TaJIOI€HAMH. KOHHCKHI/II/I HpO}IyKHI/Iﬁ CUJIMKATHOM
npoMblIUIeHHOCTH (cTekina, (apdopa, ¢asHca, EMEHTa pa3IM4YHBIX Mapok U Jp.)Mozenb pPOMBIIIIEHHON
YCTAaHOBKM JIJIA MIPOU3BOJICTBA CepHOI‘/'I KHCJIOTBI.

JlaGopaTopHbie padoThI:

3akaika ¥ OTITyCK CTaJIH.

O3HaKOMJICHHE CO CTPYKTypaMH CEporo u Oeyoro 4yryHa.
Pacmo3naBanue pyn xenesa.

IIpakTHyeckue 3aHATHUS:

Meramnel. Hemeramner.

ITonyuenne, coOupanue u pacro3HaBaHUE Ta30B.
Perienne sKcriepuMeHTaIbHbIX 3a1a4.

Pasznen 2.
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OpraaneCKaﬂ XUMHUSA

Tema 2.1.
OcCHOBHBIE TOHATHSA
OPraHu4ecKoil XMMUH
H TeOpHsl CTPOEHHSA
OpraHHYecKuxX
coeIMHEeHU

Cojepxanne yueGHOrO MaTepuana

1

IIpenmer opranuveckoii xummu. IIpupoaHble, UCKYyCCTBEHHBIE U CHHTETHUECKHE OPTaHHMUYECKUE BEIIECTBa.
CpaBHEHHE OPTaHMYECKNX BEIIECTB C HEOPTaHUUECKUMHU.
BanentHOCTh. XMMHUECKOE CTPOEHHE KaK MOPSIIOK COSANHEHNUS] aTOMOB B MOJICKYJIBI IO BAJICHTHOCTH.

Teopus crpoenust opranuyecknx coegunenunii A.M. ByriaepoBa. OCHOBHBIE TIOJIOKEHUS TEOPHH XUMIIECKOTO
cTpoeHus. Mzomepus u n3oMepsl. XuMudeckue (JOpMyJIbl M MOJEIH MOJIEKYJ B OPTaHUIECKOH XUMHH.

Knaccupuxanust opranmyeckunx BemectB. Knaccudukanus BemecTs M0 CTPOCHUIO YIIIEPOAHOTO CKeIeTa U
HATMYHIO QYHKIMOHATBHBIX Tpymi. ['omonorn u romonorus. Hagana Homenkiarypsr |UPAC.
JeMoHcTpamuu: Mogeny MOJIEKyJ TOMOJIOTOB M H30MEPOB OPraHMYECKHX COCTMHCHU.

(ruppupoBaHus,
(merunmpupoBaHus,

Knaccudpukanuss peaknmii B opraHmyeckoil XumuM. Peakiuum mnpucoeIMHEHUS
raJOTeHUPOBaHMS, THUAPOTATOTCHHPOBAHWS, THUApaTanuy). Peakuuu  OTIIETIICHUS
JIeTUAPOTraIOTeHUPOBaHus, AeTuapartalyy). Peakunu 3amenienus. Peakuuu usomepuzanuu.

JlabopaTopHblie padoThbI:

Kiaccudukanms opraHuuecKix BEIIECTB.
Knaccudukarust peakiuii B OpraHMYeCKOd XUMHUH.
H3roToBieHue Mojeneil MOJIEKYJl OpraHUuYECKUX BEIIECTB.

Tema 2.2.
YrieBoaopoasl u X
NMPUPOIHbIE
HCTOYHHKH

Coneprxanne yueOHOro MaTepraa

1

AJikaHbl. AJIKaHBI: TOMOJIOTHYECKUH pAA, U30MEepUs U HOMEHKIaTypa ajJKaHOB.XHMMHUYECKHE CBOHCTBA aJKaHOB
(MeTaHa, 3TaHa): TOpeHHe, 3aMelleHNe, Pa3JIoKEHHe, IeTHipupoBanue. [IpuMeHeHne anKkaHOB Ha OCHOBE CBOMCTB.
JemoHcTpanuu: I'operne Metana. OTHOIIEHHE METaHa K pacTBOpaM NepMaHTraHaTa Kajius 1 OpoMHOH BoJe.

AJIKEHBI. Otunen, ero HOIy4eHUE (mernapupoBaHueM JTaHa, JlenoNuMepr3anueit
oNMATUNIEHa). ' oOMoorHYecKuii  psJ, HM30MepHus, HOMEHKJIAaTypa ajKeHOB. XWMHYECKHE CBOWCTBA JSTHIICHA:
TOpeHHe, KadyecTBEHHbIe peaknuu (oOecrBeunBaHHe OpPOMHOM BOABI M pPAcTBOpa IIEpMaHTaHaTa Kajws),
rupaTanysi, noauMepusanus. IlpuMenenue 3TuneHa Ha OCHOBE CBOMCTB.

Jemoncrpamun: [openne stuneHa. OTHOIIEHWE STHIEHA K PAcTBOpaM IEepMaHraHara Kaius W OpoMHOIl Boze.
ITosydeHue 3TuIIEHa peakyen AerupaTalyy 3TaHoJIa.

Juens! u kayuyku. [ToHsITHE 0 THEHAX KaK YTICBOAOPOAAX C ABYMS JABOHHBIME CBs3sMHU. CONMPSIKCHHBIC TUCHEL.
Xumudeckue cBoWcTBa OyTamueHa-1,3 u wm3ompeHa: oOecrBeurBaHHE€ OPOMHON BOJBI M TOJTUMEpPU3AIHS B
Kayuyku. HaTypanbHblil M CHHTETHUECKHE Kaydyku. Pe3una.
Jdemoncrpaumuu: PasnoxeHue Kaydyka IIpd HarpeBaHUH,
HENpeeIbHOCTb.

HUCIIBITAHUC IMPOAYKTOB  PA3JIOKCHHUA  Ha

AJKMHBI. AneTtmieH. XWMHYECKHE CBOWCTBA AalleTWICHA: TOpPEHHEe, OOeCIBEeYMBaHWE OpPOMHON BOJEI,
MIPUCOEIUHEHUE XJIOPOBOAOpPOJAA U rujaparanus. I[IpuMeHeHHe aleTHIIeHa Ha OCHOBE CBOMCTB. MexkiaccoBas
H30MeEpHs C aJIKaJUeHAMHU.

Jemoncrpanuu: 'openne anermnera. OTHOIIEHHE aleTHICHA K pacTBOpaM IepMaHraHata Kaiusg W OpOMHOM




FocypapcTBeHHOE NpodheccMoHanbHoe o6pa3oBaTenibHoe yupexaeHue Tynbckoi obnactu

MuHucTepcTBO 00pasoBaHus Tynbckon obnacTu

«[JOHCKON NONUTEXHUYECKUN KONNEeaK»

HanmeHoBaHue fokymeHTa: Pabouyas nporpamma y4vebHoi Pedakuyust No 1 Muer 13 u3 19
AUCLMNTINHBI I
YcnosHoe obosHadeHve: Pl OY[.10 13.02.11 UsmeteHue Net 3K3. KOHTPONbHbIW

Boze. [lonyueHne aneTmieHa — THAPOJIN30M KapOuaa KaJIbIHs.

5 | Apenbl. benzon. Xumuueckue CBOHCTBa O€H30Ja: TOpEHHE, pEaKUUH 3aMelleHHs (TaJloreHUpOBaHMUE,
HuTpoBaHue). [lpuMeHeHne GEH30a Ha OCHOBE CBOMCTB.
JemoncTpamun: OTHOUIeHHE OEH30J1a K pacTBOpaM NepMaHraHara Kajius 1 OpOMHOH BoJe.

6 | IlpupoaHbIe HCTOYHHKH YTIJI€BOAOPOAOB. [IprpoHBIii ra3: cocraB, NPUMEHEHHE B KaUeCTBE TOILINBA.

He¢ts. CocraB u nepepadorka Hedu. [leperonka Hedtu. Hedrenpomykrsr.
Hemoncrpamun: Komexnus o6pas3noB HedTtn n HerenpoaykroB. Kommekims «KaMeHHBIH yroib U HIpOIyKITHS
KOKCOXHMHYECKOTI'O IPOU3BOJICTBAY.

IIpakTHyeckue 3aHATHS:
AJKUHBI. ApPEHBI.

JlaGopaTopHblie padoThI:
O3HakoMIICHHE ¢ KOJUIeKIHeit 00pa3ioB HehTH U MPOAYKTOB ee nepepadboTku. O3HAKOMIICHHE ¢ KOJUICKIMEH KaydyKoB
1 00pasiamMu U3JeIUil U3 PE3UHBL.

Tema 2.3.
Kuciaopoaconep:kamme
OpraHHYecKue
cOeIMHEeHHS

Cozepxanue yueGHOTO MaTepUaa

1

Cnuptel. [lonyyeHne sTaHoNa OpOXKEHHWEM TJIIOKO3bI M THAparalyedl STHieHA. [ MApOKcuibHas rpymnmna Kak
¢ynkiuonanpHas. [loHsiTHE O TpelelbHBIX OJHOATOMHBIX CHHUPTaX. XHMHUYECKHE CBOMCTBa JTaHOJA!
B3aUMOJICHCTBUE C HATpUEM, 00pa30BaHHE MPOCTBHIX M CIOXKHBIX 3(HPOB, OKHUCIECHHE B albleruj. [IpuMeHeHue
JTaHOJIa HA OCHOBE CBOWCTB. AJKOTOJIM3M, €0 MOCIEACTBUS U NPEAYIPEKICHHE.

I'munepuH kak npeAcTaBUTENIb MHOTOATOMHBIX crnupToB. KadecTBeHHas peaknuss Ha MHOTOAQTOMHBIE CHUPTHL
[IpumMeHenne rouuepuHa.

Jemoncrpanuu: Oxucnenue cnupTa B anpaeru. KauecTBeHHbIE peakliuid HA MHOTOaTOMHBIE CIUPTHL

®enon. dusnueckre W XAMHYECKHME CBOMcTBa (eHoyia. B3anMHOe BIMsSHME aTOMOB B MOJIEKyie (eHoa:
B3aMMOJIEHCTBHE ¢ THIPOKCHIOM HATPHUS M a30THOM KHCIOTOM. [IpuMeHerre (eHoia Ha OCHOBE CBOMCTB.
Jemoncrpamuu: PacTBopuMocTh (eHoNa B BOJE TIpH OOBIYHOM TeMmIepaType W NMpu HarpeBaHud. KadecTBeHHEBIE
peaximu Ha GEHOJI.

Anbaernapl. IloHsTre 006 ampaernmax. AJbAeruaHas Tpymnmna Kak (yHKIipOHampHAs. DopManbIerum W ero
CBOJCTBA: OKHCIICHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBICHHE B COOTBETCTBYIOMIMH crmpt. [lomyuenue
aIbJICTH/I0B OKHCICHHEM COOTBETCTBYIOIINX cIPTOB. [IpuMeHeHue Gopmasaeriia Ha OCHOBE €r0 CBOMCTB.
HdemoHcrpanusi: Peakius cepeOpsHOro 3epkaia anbaeruoB. OKHCICHHE albACTHIOB B KHUCIOTY C MOMOIIBIO
ruapokcuaa meau(ll).

KapGonoBbie kucaorsl. Ilonsatne o kapOoHOBBIX Kucinorax. KapOokcuimpHas rpymnma Kak (yHKIMOHAJIbHAS.
I'omosornyecknii psix NMpeenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IlonyueHne KapOOHOBBIX KHCIIOT
OKHCJIEHHEM aJIbJIeTHA0B. XUMHYECKHE CBOWMCTBA YKCYCHOM KHCJIOTHI: OOIIME CBOWCTBA C MHHEPAIBLHBIMU
KHCJIOTaMH U peakuus sTepudukanuu. [IpuMeHeHne yKCYCHOM KHCIOTHI Ha OCHOBE CBOWCTB. BhICIINE >KHpHBIC
KHCJIOTHI Ha IPUMeEpPEe NaTbMUTHHOBOM U CTEAPHHOBOM.
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3K3. KOHTPONbHbIW

Cnoxubie 3¢upbl U kupbl. [lomydyeHune cioXHBIX 3QUpOB peaknueil stepudukanuu. CioxHble 3(QUpPH B
TIPUPOJIE, NX 3HaUeHHE. [IpuMeHeHNe CIOXKHBIX 3(MPOB HA OCHOBE CBOWCTB.

Kuper kak cnoxusle 3¢upsl. Kinaccupukarus xupoB. XUMAYECKHE CBOICTBA KUPOB: THIPONIN3 U THAPUPOBAHHE
KUAKUX KUPOB. IIpruMeHeHue )xupoB Ha OCHOBE CBOICTB.MbLia.

Hdemoncrpanuu: Koyureknus 3pupHBIX Macen.

YraeBoapl. YTIIEBOIB, WX KIacCH(PUKAIMA: MOHOCaxapuisl (TJIFOK03a, (QpyKTo3a), IAMcaxapuiusl (caxaposa) u
moJIrcaxapuabl (Kpaxmal U HeJUTI0I03a).

['moko3a — BemIECTBO C IBOMCTBEHHON (YHKIMEH — aiubIerHIOCHUPT. XUMHUYSCKHE CBOMCTBA TIFOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIGHUE B COPOUT, CTUpTOBOE OposkeHue. IIprMeHeHre TiitoKo3bl Ha
OCHOBE CBOMCTB.

3HaueHue yriaeBoI0B B )KUBOW MPUPOJIE U KU3HU desioBeka. [[oHsITHe 0 peakusiX MOJMKOHACHCAIUY U THAPOIN3a
HAa IPUMEpEe B3aNMOTIPEBPAIICHHUI: TIIF0K03a —> TOJIUCaXapu.

Jdemoncrpauuun: Peakmus cepeOpsHOTO 3epkana TOKO3bl. OKHCIIEHHE TJIIOKO3bl B KHCIOTY C TOMOIIBIO
ruapokcuaa menu(l1). KauecTBenHast peakiiis Ha Kpaxmal.

JlaGopaTopHbie padoThI:
W3yueHne CBOWCTB KUCIOPOACOISPIKAIINX OPTAHUIECKUX COCTHHEHH.

Tema 2.4.
A3oTcoaepikamue
OpraHuYecKne
coequHEeHHs.
IHosmmepsl

ConepxaHue yaeOHOro Marepuaia

1

Amunbl. [lorstne 00 amuHax. AnmdaTHdecKue aMHUHBI, UX KIacCH(QUKANWsi W HOMEHKIATypa. AHWINH, Kak
opranndeckoe ocHoBauue. [lonydenne anminHa u3 HUTpoOeH3oma. [IpuMeHeHne aHUIIIHA Ha OCHOBE CBOMCTB.
Jemoncrpauuu: BzaumoseiicTBue aMMuaka v aHIIMHA C COJITHOM KUCIOTOMN. Peakiiust annnmnHa ¢ OpOMHOI BOJION.

AMHHOKHUCIOTBI. AMHUHOKUCIOTHI Kak aMmporepHble JIU(YHKIUOHAJIbHBIE OpPraHMYECKHE COCAMHEHUSI.
XUMHYECKHE CBOMCTBa aMHHOKHCIIOT: B3aHMMOJAEHCTBHE CO IEI0YaMH, KHCIOTAMH U JPYT C APYroM (peakuus
MOJIMKOHeHcaIwn). [lenTuaHas cBI3b U HOMUIENTH B [IpuMeHeHe aMIHOKHCIIOT HAa OCHOBE CBOMCTB.
JemoncTpanun: J{okazaresbCTBO HAIMYHS (DYHKIMOHAIBHBIX IPYII B PACTBOPAX AMUHOKHCIIOT.

Beaxu. IlepBuuHas, BTOpHUYHASA, TPETHUYHAs CTPYKTYphl OeNkoB. XHMHYECKHE CBOIiCTBa OENKOB: TOpEHHE,
JIeHaTypanus, THAPOJIN3, IBETHBIC peakuy. broiorndeckue GyHKINN OENKOB.

JemoncTpanun: PactBopenne u ocaxaeHue OenkoB. l[BeTHble peakimn OeskoB. ['opeHHe nTHYBEro Imepa u
LIEPCTSIHON HUTH.

IMonumepsl. benku u nonucaxapuapl Kak OMOTONIUMEDHI.

[Tnactmaccel. [Tomydenue nonuMepoB peaknuei noauMepu3anyy 1 MOJUKOHASHCAMY. TepMOIuIacTHIHBIE U
TepMOpeakTHBHBIE IIacTMaccsl. [IpeacraButenu miactmace. Bosokna, nx knaccugukanus. [Tosrydenue BoJIOKOH.
OTnenbHbIE NPEACTABUTENN XUMUYECKUX BOJIOKOH.

JlaGopaTopHbie padoThI:
AMUHBI.

AMHHOKHCIHOTHI. benkm.
M3y4yeHne cBOHWCTB OEITKOB.
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Pemenne OKCIICPUMECHTAJIBHBIX 3a1a9 Ha I/II[CHTI/Iq)I/IKa].[I/IIO OPraHnvICCKUX COCTUHCHHUH.
Pacmo3naBanue mracTMacc u BOJIOKOH.

JduddeperunpoBaHHbII 3a4eT 2

Bcero: 78

Jlis XapaKTepUCTUKU YPOBHS OCBOCHMS y4eOHOr0 MaTepualla UCIOJIb3YIOTCs Clelylolue 0003HaueHus:

1. — o3HaKOMHTENBHBIH (Y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOHCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE IEATEILHOCTH 110 00pa3Ily, MHCTPYKLUHU UJIH 110JI PYKOBOACTBOM);

3. — IPOAYKTUBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIHLHOE BBHITIOJTHEHUE ICATEIILHOCTH, PEIICHHE POOIEMHBIX 3a/1a4).
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3K3. KOHTPOSbHbII

3. YCJOBMUSI PEAJIM3ALIUU PABOYEN IPOrPAMMBI YUEBHOI
T CIHATITAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTE€PUAJIBHO-TEXHUYECCKOMY odecnevYeHn1o
Peaﬂmaunﬂ IMporpaMmsbl JTUCIHUILJIMHBI Tpe6yeT HaJINn4usi yqe6Horo KaOWHETa XUMHH.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCAJIOYHBIC MECTA 110 KOJUYECTBY 00yUarOIINUXCS,

— pabodee MecTo IpernoaBaTels,

— KOMIUJICKT 3aKOHOJIATeIIbHBIX U HOPMATUBHBIX IOKYMEHTOB,
— KOMIUICKT Y4e0HO-METOINICCKON JOKYMEHTAIUH,

— JIEMOHCTPAIUOHHBIN CTOJI,

— JIOCKa ayIMTOpHAs,

— BBITSDKHOM mIKad,

— y4eOHO-HAarJISTHbIE TTOCOOUS 110 XUMUH,

— nabopaTopHO€E 000pyAOBaHHUE.

TexHuueckue cpeacTBa o6yquI/m:

— KOMIIBIOTEp C JIMIIEH3HMOHHBIM IPOrPaMMHBIM 00€CHEeUYeHUEeM, HMEIOIIUM BBIXOJ B CETh
WHTepHer;

— MYJIETUMEIAA IIPOEKTOD;

— IIPUHTED;

— MporpaMMHoOe o0ecIieyeHue.

3.2. UudopmanuonHoe odecriedeHne 00yueHust
ITepeyenn y4eOHbIX n3aaHuil, MUHTEpHET-peCcypcoB, JONOJTHHUTEILHOH JIUTEPATYypPbl
OcCHOBHbBIC HCTOYHHUKH:

1. Tabpuensn, O.C. Xumus: yue6. Xumus 10 xnacc. bazossiii yposens / O.C. ['aGpuensH.-
7-e u3., crepeotnt.- M.: [Ipoda, 2019.-191

2. T'abpuensn, O.C. Xumus: yue6 .Xumus 10 knacc. basossiit yposens / O.C. I'abpuens.-
5-e u3j., crepeotn.- M.: [Ipoda, 2018.-223

3. Epemun, B.B. Xumus: yue6. Xumus YrinyOnennsiii yposens: 11 kmace/ B.B. Epemun,
H.E. Ky3smenko, A.A. Jlpo3znos, B.B. Jlykun.- 7-e uzn., crepeorun.-M.: Jlpoda, 2020-
477

I[OHOJIHHTCJILHLIG HCTOYHHUKH:

1. Tabpuensn, O.C. Xumus: yue6 .Xumus 10 xnacc. bazossiii yposens / O.C. ['aGpuensis.-
7-e u3n., crepeorurt.- M.: Jlpoda, 2019.-191

2. T'abpuensn, O.C. Xumus B TecTax, 3afayax U ynpaxseHusx: yued. [locobue mus cryn.
yapexaeHuii cpen. mpod. obpazoBanms / O.C. Tabpmensn, [.I'. JlpicoBa.- M.:
Axagemus,2011.- 224 c. (paccMOTpEeHO Ha 3acelaHMM TMPEIMETHBIX (IUKIIOBBIX)
KOMHUCCHIA)
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3K3. KOHTPOSbHbII

3.

["a6puensu, O.C. Xumus. 10 kmacc: KOHTPOJIBHBIE W MPOBEPOUYHBIE PAOOTHI K YYCOHUKY
O.C. T'abpuensna «Xumusa.10 kmacc. bazosbeiit ypoenb» / O.C. T'abpuensn, I1.H.
bepeskun, A.A. YmakoBa.- M.: [Ipoda, 2009.- 253 c. (paccMOTpeHO Ha 3aceIaHHH
MPEAMETHBIX (IIMKJIOBBIX) KOMUCCUIA)

HNuTepHeT-pecypcesl:

10.

11.
12.

13.
14.

15.

16.

AJIXUMUK: caiit JI.IO. AnnkbepoBoit [Dnekrponnsiii pecype]/ URL: www.alhimik.ru
[Nazeta "Xumusa" u calft mas yuutens "S uay Ha ypok xumuu'[DIeKTpoHHBIN pecypc]/
URL: http://him.1september.ru

Enunoe okHO gocTymna Kk 00pa3zoBaTelbHBIM pecypcaM [DnektponHsiit pecypce]/URL:
http://window.edu.ru/

Enunas xosteknust mudpoBBIX 00pa30BaTEIbHBIX PECYpCOB [DIEKTPOHHBIA pecypc]/
URL: http://school-collection.edu.ru/

Kypuan «Xumus wu xumMuku» [DaekTpoHHbiii  pecypc]/URL:  http://chemistry-
chemists.com/index.html

3aHMMaTenbHas XUMHS: BCe O Merauiax [Jnektponnbid pecypc]/ URL: http://all-
met.narod.ru

Manyiinos, A. B., Poguonos, B. . OcHoBbl xumun. IHTepHET-yUeOHUK. [DIEKTPOHHBIN
pecype]/ URL: http://www.hemi.nsu.ru/

Hayuno-nonynsipusiit kanan SIMPLE-SCIENCE. 3anumarenbHble XUMHUYECKUE OTBITHI U
UHTEPECHbIE  JKCIEPUMEHThl 1O XUMHM [DNeKTpoHHBIM  pecypc]/ URL:
http://simplescience.ru/video/about:chemistry/

OmnaifH-CIIpaBOYHKMK XMMHUYeCKuX 3emeHToB WebElements[DnekrpouHnsiit pecypc]/
URL: http://webelements.narod.ru

Opranuueckas XUMHs: 3JEKTPOHHBIA Y4YEOHUK Ui CpeOHEW IIKOJbl [DIEeKTPOHHBIN
pecype]/ URL: http://www.chemistry.ssu.samara.ru

OTKpBITHIN KOJUISIDK: XuMust [ DnekTponHsbii pecypc]/ URL: www.chemistry.ru
[TommynsipHass OuOMMOTEKa XMUMHUYECKHX DIEeMEHTOB [OnekTpoHHbIi pecypc]/  URL:
http://n-t.ru/ri/ps/

[TopTan ectecTBeHHBIX HayK [DnexkTponHblil pecypc]/URL:http://e-science.ru/

Caiir Alhimikov.net: monesnas uadopmanus mo xumun [DnekTpoHHbIH pecype]/ URL:
http://www.alhimikov.net/

®denepalibHbII LIEHTP HUHPOPMAIIMOHHO-00pa30BaTENbHBIX PECYPCOB [ DIEKTPOHHBIH
pecypc]/URL: http://fcior.edu.ru/

XuMUs JUIs BCeX: WIUTIOCTPUPOBAHHBIE MaTEpUalbl 10 00IIeH, OpraHMYecKon u
Heopranudeckor xumuu [ DnekrpoHHsIit pecypce]/ URL:http://school-sector.relarn.ru/nsm/
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3K3. KOHTPOSbHbII

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEFHOU

TACIHATITAHBI

KOHTpOJ'IL U OIC€HKA pC3YyJIbTAaTOB OCBOCHHA JUCHHUINIMHBI OCYHICCTBIIACTCA MPLCIIOJaBaTCIIEM B
Imponecce NMpoBCACHUA IIPAKTHUCCKHUX 3aHATHHA U J'Ia60paTOpHBIX pa60T, TECTUPOBAHHS, a TAKXKE

BBIINTIOJIHCHUA 06y‘-IaIOH_II/IMI/ICSI HHAUBHUIYAJIbHBIX 3aﬂaHHﬁ.

OcBoeHHE CoJiepyKaHU YICOHOW AUCIUILIMHBI « XUMHUS», 00CCIICUUBACT
JOCTIDKCHHE CTYICHTAMH CIICYIONINX Pe3yJbTATOB:

DopMbI U METO/IbI
KOHTPOJISL M OLIEHKHU
pe3yJbTaToOB
00yueHust

Juunocmmuwix:

- YyBCTBO TOPAOCTH U YBaKEHHS K UCTOPUH U JOCTHKCHUSIM OTEUECTBECHHOM
XMMHYECKOH HAyKH; XMMHYECKH TPaMOTHOE TIOBEJICHHE B MPO(ECCHOHATBHON
JEATEIBHOCTH M B OBITY IpH OOpamIeHNH C XUMHYECKUMH BEIIECTBAMH,
MaTepuajaMu U MPOLECCaMH;

- TOTOBHOCTh K MPOAOJDKEHUIO 00pa30BaHUS M MOBBINICHHUS KBaTH(UKANH B
n30paHHOW mpodeccnoHanbHONH AESTETHPHOCTH M OOBEKTHBHOE OCO3HAHWE
PO XUMUUECKUX KOMIIETCHIHIA B 3TOM;

- YMEHHUE HCIOJb30BaTh JTOCTHIKEHHSI COBPEMEHHOW XHMHUYECKOW HAYKU H
XMMHUYECKHX TEXHOJIOTHH IS TIOBBIMIEHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO
pa3BUTHA B BEIOPaHHOM PO ECCHOHATIBHON 1SS TEIFHOCTH;

TEKYLIUH KOHTPOJIb,
YCTHBIH OIIPOC
KOHTPOJIbHBIE PabOTHI
OLICHKA BBITIONHEHUS
1abopaToOpHBIX U
NPaKTHIECKUX PaboT

Memanpedmemmnuix:

- HCIOJNB30BaHHE pPA3IMYHBIX BUJOB T0O3HABATEIBHOW JEATETBHOCTH U
OCHOBHBIX  WHTEIUICKTYyalbHBIX  omeparuii  (MOCTAHOBKM  3aJiavu,
(GopMyJIUpOBaHUS THIIOTE3, aHAM3a M CHHTE3a, CpPaBHEHHs, 0000IIEHUS,
CHUCTEMATH3alluK, BBISIBICHHUS MPUYMHHO-CICJACTBEHHBIX CBS3€H, MOMCKA
aHasoros, (OPMYJIUPOBAHHS BBIBOJIOB) JJIsl PEIICHUS MOCTABICHHON 3a/1ay4H,
IMPUMCHCHUEC OCHOBHBIX MCTOAOB TIO3HAHHUA (H36HIOI[GHI/I$I, Hay4YHOI'O
3KCHepI/IMeHTa) IJId U3YUCHHA PAa3JIMYHBIX CTOPOH XUMHUYCCKUX 00BLEKTOB U
IPOLIECCOB, C KOTOPBIMH BO3HUKAeT HEOOXOIUMOCTh CTAlKUBATHCS B
npodeccuoHaNbHOU cdepe;

- HCIIOJIB30BAHUC PA3JIMYHBIX HNCTOYHUKOB [JId IIOJIYYCHUS XUMHYECKOUN
nH(OpMALNH, YMEHUE OLICHUTD €€ JIOCTOBEPHOCTD IS JIOCTHIKEHUS XOPOIINX
Pe3yIbTaTOB B Ipo(hecCHOHAIBHOI cdepe;

YCTHBIH OTIPOC,
MACHbMEHHBIE
KOHTPOJIbHBIE PaOOTHl,
OIICHKA BBIIIOJIHCHUSA
71a00paTOpHBIX U
MIPAKTUYECKUX PadoT,
OLICHKA TEKYILETO U
UTOTOBOTO KOHTPOJIS

Ilpeomemmnuix:

- chOpPMHUPOBAHHOCTh TMPEACTABICHUA O MECTE XUMHU B COBPEMEHHOMU
HAyYHOW KapTHHE MHpA; IMOHMMAaHUE POJIU XUMHH B (OPMHUPOBAHHH
Kpyro3opa # ()YHKIIMOHAJIBHOH T'PaMOTHOCTH 4YEJOBEKAa I PELICHHS
IMPAKTHUYCCKHUX 3a1a4,

- BJIQJICHUE OCHOBOIOJIATAIOUIUMU XUMHUYECKUMH MOHSATUSIMU, TEOPHUSIMU,
3aKOHAMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAaHUE XHUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BIIQJICHHE OCHOBHBIMH METOJAaMH HAyYHOTO MO3HAHWS, MCIONb3YEMbIMH B
XUMHH: HaOJTIOJCHUEM, OMHCAHUEM, M3MEPEHUEM, 3KCIICPUMEHTOM; YMCHUC
00pabaTeiBaTh, OOBICHATH PE3YJAbTAThl TPOBEICHHBIX ONBITOB W JElaTh
BBIBOJIBI; TOTOBHOCTh U CIIOCOOHOCTH TMPHUMEHSTH METOJbI TO3HAHHS TPH
peIIeHUN PaKTUYSCKUX 3aj1ad;

- c(hOpMHUPOBAHHOCTh YMEHHUS JlaBaTh

KOJIMYCCTBCHHBIC OLCHKHM H

YCTHBIN OIpOC,
KOHTPOJIbHBIE
MUCbMEHHBIE PabOTHI
OIIC€HKA BBIITIOJIHCHUA
MPAaKTUYECKUX PadoT
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3K3. KOHTPOSbHbII

MPOU3BOJMTH PACUETHI 0 XUMUYECKUM (GOPMYJIaM H ypaBHEHUSIM;

- BIAJCHUEC TpaBWJIaMH TEXHUKHM OE30MaCHOCTH TPU HCIOJIB30BaHUU
XUMHYECKHUX BEIECTB;

- ¢(hOpMHPOBAHHOCTH COOCTBEHHOW MO3HMLIWHU 10 OTHOMICHUIO K XMMHUYECKOU
MHQOPMAINH, TTIOTY4aeMOHN U3 Pa3HbIX HCTOUHHKOB.




