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11 kiacc 6a3oBblii ypoBeHs (1 yac B Hezelnio, Beero 34 yaca)
YMK O.C.I'a0pueasin

I[HosicHuTEIbHASA 3aAIUCKA

N3yuyenne xumuu Ha 6230BOM YpOBHe cpe/iHero (I10JIHOro) o01ero 00pa3oBaHHus HANIPABJIEHO HA 10CTHKEHHE CJIeIYIOIH X HeJIei:
* OCBOeHMe 3HAHMI O XMMUYECKON COCTaBJISIONICH €CTECTBEHHOHAYYHON KapTUHbBI MUPA, BAXKHEUIINX XUMUUECKUX ITOHATHUAX, 3aKOHAX U TEOPUSX;
* OBJIaJeHHe YMEHUSIMHM TPHMEHATH IMOJyYCHHBIC 3HAHUS U1 OOBSICHEHHs Pa3sHOOOPA3HBIX XMMHUYECKUX SIBICHUN W CBOHCTB BEIIECTB, OICHKU
POJIM XUMHUHU B Pa3BUTUH COBPEMEHHBIX TEXHOJIOIMH U NOJy4YEHUH HOBBIX MaTEpUAIIOB;
*  pa3BHUTHE [T03HABATEIBHBIX HHTEPECOB U MHTEIUICKTYAJLHBIX CIIOCOOHOCTEH B MPOIECCE CAMOCTOATEIIEHOTO MMPHOOPETEHUSI XUMUYECKUX 3HAHUN C
HCI0JIb30BAHNEM PA3IMYHBIX HCTOYHUKOB HH(OPMALIMK, B TOM YUCIIE KOMIIBIOTEPHBIX;
* BoOCHHUTaHHe YOSKIEHHOCTH B IO3UTUBHON POJIM XMMHUHU B JKU3HH COBPEMEHHOIO 00IECTBA, HEOOXOAUMOCTH XUMUYECKH I'PAaMOTHOTO OTHOIIEHHUS
K CBOEMY 3JI0POBBIO U OKpYKaloIllel cperie;
* MNpHMEHeHHe MOJIyYeHHbIX 3HAHMN U yMeHM# 1 0€30MacHOTO HCIOJIb30BaHMS BEUIECTB M MaTepHaJioB B OBITY, CEIbCKOM XO3SHCTBE M Ha
MIPOU3BOJICTBE, PEIICHUs NPAKTUYECKUX 3aJady B IOBCEIHEBHOM XU3HHU, NPEAYNPEXKACHUS SBICHUIH, HAHOCAIIUX BpEa 3J0POBBIO UEIOBEKa U
OKpYXKarollen cperne.

Kypc oOmieit xumuu 11 kimacca HampalieH Ha pellieHre 3a/1a4ll MHTETpaly 3HaHUM yJaluxcs M0 HEOPraHUYEeCKOW M OpraHnyecKoil XUMHH C
1enblo (OPMUPOBAHMS Y HUX €IUHOM XMMHUYECKOW KapTUHBI MHpa. Beaymias uaes Kypca — €IMHCTBO HEOPraHMYECKOM M OpPraHMYecKol XMMUU Ha
OCHOBE OOIIHOCTH WX TMOHATHUN, 3aKOHOB M TEOpHi, a TakKe Ha OCHOBE OOIIMX MOJXOJ0B K KiIacCU(PUKAIIMM OPraHMYECKUX U HEOPraHUYECKUX
BEIIECTB ¥ 3aKOHOMEPHOCTSM IPOTEKAHUS XUMUUYECKUX PEAKIIUN MEXTy HUMHU.

3HaUUTENBHOE MECTO B COJEPKAHUM Kypca OTBOJIUTCS XMMHUYECKOMY 3KCepuMeHTy. OH OTKpBhIBAeT BO3MOKHOCTH ()OPMUPOBATh Y yUAIIUXCS
yMeHHsI paboTaTh ¢ XMMUYECKMMH BEIIECTBAMM, BBIMOJHATH MPOCThIE XUMHYECKHE OIBITHI, YYUT IIKOJBHUKOB O€30MacHOMY M 3KOJOTHYECKU
IrPaMOTHOMY OOpalIeHHIO C BEIIECTBAMU B OBITY M Ha MPOU3BOJICTBE.

Jloruka U CTpPYKTYpHUpOBaHHE Kypca IMO3BOJISIIOT B MOJHOW Mepe MCIOJIb30BaTh B OOYYEHHMM JIOTUYECKHE OIEpaldy MBIIUICHUS: aHaIu3 U
CUHTE3, CPAaBHEHHUE U aHAJIOTHI0, CUCTEMAaTU3alNI0 U 00001IeHHE.

HcxoanbiMu JOKYMEHTAMMU JUI COCTaBIICHUS IpuMepa paboyeil mporpaMMbl sIBUITHCH:

1. IIpuka3z MunoOpuayku ot 17.12. 2010r. Ne 1897 «OG6 yrBepxkaenuu u BBeAeHuu B aeiicteue ®I'OC OOO»

2. Tlpuka3z Munoo6puayku ot 17.05.2012 Ne 413 «OG0 yrBepkaennn u BBeaeHuu B AeiictBue ®I'OC cpennero( moaHoOro) oomero

00pazoBaHU

3. Tlucebmo MunuctepctBa oOpazoBanus u Hayku PD ot 19 anpens 201 1r. Ne03-255 «O BBeneHun ¢enepaibHbIX TOCYIapCTBEHHBIX

00pa3oBaTeNbHBIX CTAHIAPTOB 00IIEro 00pa3oBaHUsD»

4. Tlpuxa3z MunoOpnayku Poccun ot 7 uronst 2012 r. Ne 24480 «O0 yrBepkaeHun GeaepaibHOro rocyJapcTBEHHOr0 00pa3oBaTeNbHOTO

CTaHJapTa cpeaHero (MOoJHOTOo) 00IIero 0opa3oBaHM
5. ®enepanabHOroO rocy1apcTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOIO 0011ero oopa3oBanus (puka3 MuHuUCTepcTBa 00pa3oBaHUs U

Hayku Poccuiickoit @eneparmu ot 17 nexabps 2010 . Ne 1897)

6. IIpuMepHbIe MPOrpaMMBI IO y4eOHBIM MpeaMeraM (erepanrbHoro 6a3McHOro yaeGHoro miaHa.



Pabouass mporpamma paspabotaHa Ha ocHoBe aBTopckoii mporpammbl O.C. T'aOpuensiHa, coorBercTByMOImEH @DeneparTbHOMY KOMIIOHEHTY
rOCyJapCTBEHHOTO CTaHjaapra oOmiero oOpa3oBaHus M IOMyIIeHHOW MuHHCTEpCTBOM oOpa3zoBaHusi U Hayku Poccuiickoit @enepauuu. (I'abpuensu
O.C. Tlporpamma kypca xumuu s 8-11 knaccoB obmeoOpazoBarensubix yupexaenuit /O.C. INabpuensa. — 2-e u3n., nepepad. u gom. — M.: [poda,
2010).

Jannasi pabovas mporpaMMa MOXeET ObITh peajn30BaHa IPU HCIOJIb30BAaHUH TPAAWLIMOHHOM TEXHOJOIMU OOy4YeHHs, a TaKKe SJIEMEHTOB
JIPYruX COBPEMEHHBIX O00pa30BaTENbHBIX TEXHOJIOTHH, MEpenoBBIX (OPM M METOJ0B OOYy4YEeHHs, TAaKMX KaK MPOOJIEMHBI METOJ, pa3BHUBAIOIICE
oOyueHue, KOMITbIOTCPHBIC TEXHOJOTHH, TECTOBBIH KOHTPOJb 3HAHWUN M Jp. B 3aBHCHMOCTH OT CKIIOHHOCTEH, MOTpeOHOCTEH, BO3MOXKHOCTECH M
CIOCOOHOCTEH KaXKIO0TO KOHKPETHOTO KJIAcca B IMapajlIeIIH.

KoHnTpoJsb 3a ypoBHEM 3HAHUU ydalllUXCsl MPEyCMATPUBAET MPOBEACHHUE JJAOOPATOPHBIX, MPAKTUUECKUX, CAMOCTOSTEIbHBIX, KOHTPOIbHBIX
paboT, KaK B TpaJIMIIMOHHOM, TaK U B TECTOBOI (popmax.

B IToypounom mianupoBanuu B rpage «M3ydaemble BOIPOCH) KyPCHBOM BbIJIETICH MaTepuall, KOTOPbIN MOJUIEKUT U3yUEHHIO, HO HE BKIIIOYEH
B TpeOoBaHus K yPOBHIO IOJTOTOBKHU BBIITYCKHUKOB.
KoHnkpeTHbie TpeOoBaHMS K YPOBHIO MOATOTOBKH BBIITYCKHUKOB OIPENEIeHbI A1 KaXKI0ro ypoka U BKJIIoUeHbl B [loypouHoe nianupoBaHue.

Kpowme toro, B pe3ynbraTe H3ydyeHUs XUMUU Ha 6a30BOM YPOBHE YUEHUK [I0JIKEH:

Ymerb

* IP060OUMmMb CaMOCTOSITENIbHBIM MOMCK XUMHUYECKOM HMH(OpMAalKU C HCIOJB30BAHMEM PA3IMYHBIX MCTOYHHUKOB (HAYYHO-TIOMYJISPHBIX H3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); MCHOJIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTUM Al 0OpabOTKM M Tepeiayd XUMHUYECKOM
nH(pOpMalIUY U ee MPEeICTaBICHUS B pa3InYHbIX (popmax;

* HCI0JIb30BATh NPHOOPETEHHbIE 3HAHUA U YMEHHUS B IPAKTHYECKOM 1eATeJIbHOCTH H NIOBCECAHEBHOM KU3HH [UIA:

* 00BACHEHMS] XMMUYECKUX SIBJIICHUH, TPOUCXOIAIINX B IPUPOJE, OBITY M HAa IPOU3BO/JICTBE;

* OIpeAeIeHU BO3MOKHOCTH ITPOTEKAHUS XMMHUYECKUX ITPEBPALEHNN B PA3JINYHBIX YCIOBHAX M OLEHKU MX IOCIIEICTBU;

* BKOJIOTMYECKU TPAMOTHOTO MOBEICHUS B OKPYXKAIOLIEH Cpee;

* OLICHKH BJIMSHUS XUMHUYECKOTO 3arPs3HEHUS OKPYXKAIOIIEH Cpeibl Ha OPraHU3M Y€JI0BEKa U IPYTHE KUBBIE OPTraHU3MBI;

+ 0e30macHOro OOpaleHHsl ¢ TOPIOYMMHU U TOKCUYHBIMU BEILECTBAMHU, J1a00PaTOPHBIM 000PYA0BaHUEM;

* IPUTOTOBJIEHUS PACTBOPOB 33JAHHOM KOHIIEHTPALMK B OBITY M Ha IPOU3BOJICTBE;

* KPUTHYECKOH OLIEHKH JJOCTOBEPHOCTH XMMUYECKOH MH(OopMaIy, NOCTyHaOMEel U3 pa3aIMuHbIX HCTOYHHKOB.

*

*

+ . ABtopckas nporpamma O.C. ['abpuensiHa paccuuTaHa O JHOBPEMEHHO

Ha 34 yaca u 68 y4eOHBIX 4acOB B IO, IOATOMY C LENbIO pa3rpy3ku yueOHOTO MaTepuana (ucxos u3 34 yacoB) B porpaMMy BHECEHBI KOPPEKTHBBIL.
B aBTOpCKYIO TpOrpaMmy BHECEHBI CIEIYIOIINE U3MEHEHUS:

Tema 1. Ctpoenue aroma u nepuoaudeckuii 3axon JI.U. Menaeneena.

- UCKTIHOUEH:

- m1abopaTopHbIi ONbIT 1.

Tema 2. CTpoeHne BemecTBa.

Ymenvueno Koau4yecTBO 4acoB Ha 3 yaca, T.K. UCKIIOUEHbI TEMBbI:

- «[Toaumeps», (TeMa nmoapoOHO u3ydanach B 10 kiacce)



- J10JIsI BBIXOJA MPOJIYKTa PEaKLUU OT TEOPETUUYECKH BO3MOYKHOTO (HET B MUHUMYME COJECpKAHU)

Hcknroueno:

- mabopaTopHbIe OMBITHI 3, 4,0.

Tema 3. XuMnueckue peakumu.

Veenuueno xonuuecTBo 4acoB Ha | yac T.K., B 3Ty TEMY BKJIIOYEHbBI BOIPOCHI, KOTOPbIE HE U3YYaJIUCh B Kypce XUMUU OCHOBHOM LIKOJIBI.
Hcknroueno:

- POJIb BOJBI B XUMHUECKOW PEAKIINHU, PACTBOPUMOCTh M KITACCHU(HUKAIMS BEIIECTB 110 MPU3HAKY PACTBOPUMOCTH (HET B 00s13aTEIbHOM MHHUMYME
CoJIepKaHus)

- XUMHYECKHE CBOMCTBA BOJBI (TEMa H3ydajach B OCHOBHOM IIIKOJIE);

- OuoJiornyeckast posib r’UAPOJIN3a B IIACTUYECKOM M SHEPreTHYECKOM 0OMEHE BEIECTB U SHEPTHH B KJIETKE (HET B MUHUMYME COJIEpXKaHUs);
- 3JIEKTPOJIUTUYECKOE MOTy4YE€HHE ATIOMUHUS (HET B 0043aTEIbHOM MUHUMYME COJIEpXKaHUs);

- 1abopatopHbie ONBITHL: 7,10.

Tema 4. BemecTBa u Ux cBoiicTBa.

Yeenuueno xonmaectBo yacoB Ha 2 yaca T. K. JaHHAsI TeMa SIBJSIETCS KIIFOUEBOM B Kypce XMMHH CPETHEH MIKOJIBI 1 HEOOXO[iMa TOTHAST
cucreMarusanus Kypca xumud ¢ 8 o 11 kmacc.

Hcknroueno:

- B3aMMOJICHCTBHE HATPHUSA C ATaHOJIOM U deHosIoM (TeMa n3ydanach B 10 kimacce)

- 0coOeHHBIE CBOICTBA a30THOM U KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI; (HET B TPEOOBAHUSAX K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB)

- JabopatopHbIe ONBITHL: 17,18 (ecTh aHAJOTUYHBIC IEMOHCTpaIHH ). 13 aBTOpCKON TPOrpaMMBbl UCKIH0UeHbl HEKOTOPhIE IEMOHCTPAIlUU U
71ab0paTOPHBIC OMBITHI U3-3a HEJOCTATKa BPEMEHH Ha UX BBITIOJHEHKE TP | Yace B HEENI0, TaK Kak aBTOPCKas IporpamMma rnpeaycmarpusaet 1/2
yaca B HEJEIO.

B pe3yabTaTe H3yyeHHUsi XMMHH HA 0230BOM YPOBHE YYEHHUK J10JI3KEH

3HATH / MOHUMATH

oeaofcneﬁmue XUMUUYEeCKUue noHamus. BC€IIECTBO, XI/IMI/I‘IGCKI/Iﬁ DJIEMCHT, aTOM, MOJ'ICKYJ'Ia, OTHOCHUTCJIBHBIC aTOMHAsA U MOJ'IeKy.]'ISIpHaH MaccChl,
HOH, aJ'IJ'IOTpOHI/IH, HN30TOIIbl, XUMHUYCCKasA CBA3b, 3J'IeKTpOOTpI/II_[aTCJII>HOCTB, BaJICHTHOCTDb, CTCIICHb OKMHCJICHUS, MOJIb, MOJ'IHpHaH Mmacca, MOJ'IHpHI:IfI
O6’L€M, BCIIECTBA MOJ'ICKYJ'IHpHOFO n HeMOJ'IeKYJ'IﬂpHOl"O CTpOGHI/ISI, paCTBOpBI, BHGKTPOJ'II/IT n HeBHeKTpOJ'II/IT, 3J'IeKTpOJ'II/ITI/ILIeCKaH Jucconuanus,
OKHUCJIHUTCIIb U BOCCTAHOBHUTC/Ib, OKHCICHHC M BOCCTAHOBJICHHUC, TCHHOBOﬁ 3(1)(1)CKT peaKI_II/II/I, CKOpOCTB XI/IMI/I‘IGCKOﬁ peaKHI/II/I, KarajJln3, XUMHYCCKOC
paBHOBeCI/IC, YFJIepO,HHBIﬁ CKCJICT, Q)YHKHI/IOHaJ'ILHaSI rpynr[a, I/I30MepI/I$I, T'OMOJIOTHA,

® OCHOBHbIC 3AKOHbBL XUMUU . COXpaHeHI/ISI MacCChl B€IICCTB, IIOCTOAHCTBA COCTAaBa, HepI/IO,I[I/I‘leCKI/Iﬁ 3aKO0H,

® OCHOBHbIC meopuu XUmuu. XI/IMI/I‘IGCKOfI CBA3H, BHCKTPOHHTHQGCKOﬁ Jucconralnmnu, CTpO@HI/IH OpFaHI/I‘IeCKI/IX COGHHHGHHﬁ;

® gavicHelluue éewecmea u mamepudanvl. OCHOBHBIC MECTAJIJIBI M CILIABbl, CEpHasl, COJIsIHAsA, a30THAsA M YKCYCHas KHCJOTHI, IICIOYU, aMMHUAK,
MHUHCPAJIbHBIC y,H06peHI/I}I, MCTaH, OTUJICH, allCTUJICH, 66H3OJ’I, 9TAHOJI, JKUPbI, MblJI4, I'JIFOKO34d, CaXapo3a, KpaxMall, KJIIC€TUaTKa, 6CJ'IKI/I, HCKYCCTBCHHBIC
U CUHTCTHYCCKHUC BOJIOKHA, KaAYIYKH, IJIIACTMACCHI;



yMeThb
o Ha3b16amp N3Y4CHHBIC BEILECTBA 110 «TPUBUAIIBHOW» WM MEXAYHApPOIHON HOMEHKIIATYpE;

o onpedenamsp. BAICHTHOCTb U CTEIECHb OKUCIEHHUS XMMHUYECKHX JJIEMEHTOB, THIl XMMUYECKOW CBSI3M B COCIMHEHUAX, 3apsij MOHA, XapakTep
cpeabl B BOJHBIX pacTBOpPax HEOPraHUYECKUX COCIMHEHHM, OKUCIUTENIb U BOCCTAHOBUTEIb, IPUHAJICKHOCTh BEIIECTB K Pa3jMYHbIM KiIaccam
OPraHUYEeCKUX COCTUHECHUN;

L xXapakmepu3oéambsp:. SICMCHTHL MaJlbIX ICPUOJOB IO HX IIOJOXCHHIO B HepHOI[quCKOﬁ CUCTEMC I[.I/I.MGHIIGJIGGBB,; 06HII/IG XUMHWYCCKHUEC
CBOMCTBA MCTAJUIOB, HEMECTAJIJIOB, OCHOBHBLIX KJIACCOB HCOPraHUYCCKUX U OPraHUYCCKHUX COGI[I/IHGHI/Iﬁ; CTPOCHHUEC U XUMHUYCCKUC CBOMCTBA
HU3YUCHHBIX OPraHu4CCKuX COGI[I/IHGHHfl;

o 00bACHAmMY . 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHMSI; IPUPOLy XUMHUYECKOM CBA3M (MOHHON, KOBAJIEHTHOM, METAJIITNYECKOM ),
3aBHUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMH U MOJIOKEHUS XMMHUECKOTO PaBHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

o B8bINOJIHAMb XUMUYECKUIL IKcnepumerm 110 Ppaclio3HaBaHUTIO BayKHCHIITHX HCOPraHNYCCKUX U OPTraHNYCCKHUX BCIUICCTB,

o npo6oOums CaMOCTOATEIbHBINA MOUCK XUMUYECKONH MH(OPMALIUU C UCHOJIb30BAaHUEM PA3IMUHBIX UCTOYHUKOB (HAYUHO-TIOMYJISPHBIX M3AAHUM,
KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa); MCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHHU Ui OOpaOOTKH M IMepeiayd XUMHYEeCKOn
nH(pOpMaLIUY U ee MPeICTaBICHHs B pa3IMYHbIX (opMax;

HCIOJIb30BAaTDh HpHOﬁpeTeHHbIe 3HAHUA U YMCHUA B npaKanecxoﬁ HCATECJIbHOCTH H NOBCEAHEBHOM KM3HU JJIA

o 00BSCHEHUS XUMUYECKHUX SIBJICHUH, MPOUCXOIAIINX B IPUPOJIE, OBITY M Ha MIPOU3BOACTBE;

o oTnpeiesieHUs] BO3MOKHOCTH MPOTEKAHUS XMMHUECKUX MPEBPAILIEHUI B PA3JIMYHBIX YCIOBUIX U OLIEHKU UX MOCIEICTBUI;
o 9KOJIOTMYECKH IPAMOTHOTO MOBE/ICHUS B OKPYKaloIIeH cpee;

o OIICHKH BJIMSIHUSI XUMUYECKOTO 3arpsi3HEHHS OKPY>KaIoIeil cpefibl Ha OPraHu3M YelloBeKa U Jpyrue )KUBble OpraHU3MBbI;
o 6€e30MacHOTo 00paIeHUs C TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYIOBaHHUEM;

o MIPUTOTOBJIICHUS PACTBOPOB 3aJaHHOW KOHIIEHTPALH B ObITY M Ha IPOU3BO/ICTBE;

o KPUTHYECKOU OLIEHKH I0CTOBEPHOCTH XUMUYECKOW HH(OPMALIKHU, TIOCTYMAIOLIEH U3 Pa3HbIX HCTOYHUKOB.

Coaepskanue TeM y4eOHOI0 Kypca.
Tema 1.Ctpoenue atoma u nepuogudeckuii 3akon /1. U. MenaeneeBa -3 yaca.

OCHOBHBIE CBEIEHUS O CTPOEHHUHU aTOM a. Sapo: IPOTOHBI U HEUTPOHBI. M30TOMBL. DJIEKTPOHBL. DJIEKTPOHHAs 000JI0UKA.
OHepreTuyeckuil ypoBeHb. OCOOEHHOCTH CTPOEHHS AIEKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB 4-I0 U 5-T0 NepuoI0B neproanyeckoi cucremst . 1.
MeneneeBa (mepexoaHbIx eMeHToB). [lonaTue 06 opouTansx. s- u p-opouTanu. DIeKTPOHHbIE KOH(UTYpAIIUTH AaTOMOB XUMUYECKUX HJIEMEHTOB.

[lepuoaguueckuit 3akon . M. MenngeneeBa B cBeTe yueHHUA 0 CTpoeHHUH aToMa. Orkpsitue Jl. 1. MenneneeBbim
MIEPUOANYECKOTO 3aKOHA.
Ilepuoanyeckas cucrema Xumuueckux >emMenToB J. M. MenzeneeBa - rpagpudeckoe oToOpaskeHre NepUoIM4ecKoro 3akoHa. Gu3ndyeckuit CMbICI



IIOPSIIKOBOTO HOMEpA 3JIEMEHTA, HOMEpa IeproJia 1 HoMepa rpymnibl. BaneHTHbIe 371eKTpoHbl. [IpuurHbI ©13MEHEHUS! CBOWCTB JIEMEHTOB B IIEPUOIAX U
rpynmnax (riaaBHbIX HOATPYIIAX).

[Tonoxxenue BoAOpOaa B IEPUOIUUECKON CUCTEME. 3HAUEHUE NTEPUOIMUECKOTO 3aKOHA U IEPUOANUYECKON CUCTEMBI XUMUYECKUX 31eMeHToB /1. 1.
MenneneeBa 11 pa3BUTHS HAyKU U IOHMMAHUS XMMUYECKOW KapTHUHBI MUDA.

Tema 2. Ctpoenue Bemectsa -11 yacos.

NoHnuass xumMmuaeckas ¢ B33 b Karnonsl u annonsl. Kiaccudukarus nonos. loHHbIE KpucTauTHYecKkue penreTki. CBOWCTBA BEIIECTB C
STUM THUIIOM KPUCTAJUIMUECKUX PEIICTOK.

KoBaneHTHas XUMHUYECKas CB A3 b. DNEKTPOOTpUIIATENHHOCTD. [lomsipHast 1 HemosipHas KoBajieHTHBIE CBsi3H. JJumnounb. [TonspHOCT
CBSI3U U TIOJIIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-AKIENTOPHBINA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3U. MOJIEKYISpHBIE U aTOMHBIE
KpucTauimdeckue pemerku. CBONCTBA BEIIECTB C ATUMHU TUIIAMU KPUCTATUYECKUX PEIIETOK.

Mertannuueckas XUuMudeckas ¢Bs3b. OCOOEHHOCTH CTPOCHUS aTOMOB METAIIOB. MeTalmnueckas XMMHUECKast CBSI3b U
MeTajindyeckasi Kpucraminyeckas peuierka. CBoHCTBa BEIIECTB ¢ ’TUM TUIIOM CBSI3H.

Bonopoannas xumMmuueckas CBS3b. MEXMOJICKYISIpHASI 1 BHYTPUMOJIEKYJISIPHAS. BOJIOPOIHAS CBSI3b. 3HAYEHHE BOJIOPOTHOM CBSI3U IS
OpraHu3aIiK CTPYKTYp OHOMOINMEPOB.

ITo muwm e p b1 [ImacTMacchl: TEPMOTUIACTHI M PEAKTOTUIACTHI, MX MPEACTABUTEIHN U MpUMEeHeHHE. BoyiokHa: mpupoHbie (pacTUTEIbHbBIE 1
KUBOTHBIE) U XUMHUYECKHE (MCKYCCTBEHHBIE U CUHTETUYECKHUE), UX MPEACTABUTEIU U IPUMEHEHHUE.

'a30006pa3HOoe COCTOSSHUE BEIIeCTBa. [puarperaTHbIX COCTOSTHUS BObI. OCOOCHHOCTH CTPOCHHUS Ta30B. MOJISIpHBIN 00beM
ra3000pa3HBIX BEIIECTB.

[TpuMepsl ra3000pa3HBIX TPUPOAHBIX CMECEH: BO3IYX, TPUPOIHBIN ra3. 3arps3HeHue atMocdeps! (KUCTOTHBIC TOKIU, TAPHUKOBBIN 2P deKT) 1
O0opbOa c HUM.

IIpencraButenn ra3000pa3HbIX BEIIECTB: BOJOPOA, KUCIOPO, YIJICKUCIIBINA ra3, aMMHUaK, 3TuiIeH. VX nosnyuenue, cobupaHue U pacrio3HaBaHUeE.

Xunkoe coctossHue BeuectB a. Boxa. [lorpebiienue Boibl B ObITY M Ha IPOU3BOJCTBE. JKECTKOCTb BO/IBI U CLIOCOOBI €€ YCTPaHEHMSL.

MuHepanbHbI€ BOJIbl, X HCIIOJIb30BaHHE B CTOJIOBBIX U JIEUEOHBIX LIETX.

XKunkue KpycTamibl U UX IPUMEHEHHUE.

TBepanoe cocTossHUE BellecCTB a. AMOpdHbIe TBEp/bIe BEIIECTBA B IPUPOJIE U B )KU3HU YEJIOBEKA, X 3HAUEHUE U IIPUM EHEHHE.
Kpucrannuueckoe cTpoeHHe BellecTBa.

HucnepcHble cucTeM bl [loHaTne o aucnepcHbIX cuctemax. JlucnepcHas ¢asza u qucrnepcuonHas cpeaa. Kimaccudukanus qucrepeHbIX
CHCTEM B 3aBUCHMOCTH OT arperaTHOTO COCTOSTHUSI JUCTIEPCHOM CpeJibl U TMCIIEPCHOHHON (a3bl.

I'py6oaucriepcHble CUCTEMBI: SMYIbCUHU, CYCIIEH3UH, a3PO30JIH.

ToHKOMCTIEpCHBIE CUCTEMBI: T€IIN U 30JIU.

CocTaB BemecTBa U CM e c e il. BeecTBa MOJIEKyJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MTOCTOSIHCTBA COCTaBa BEILIECTB.



[TonsTHE «1075» U €€ pa3HOBUAHOCTHU: MaccoBas (10151 3JIEMEHTOB B COEIMHEHUH, JI0JI1 KOMIIOHEHTa B CMECH - J0JIsI IPUMECEH, 10715
PAacTBOPEHHOI'O BEILECTBA B PACTBOPE) U 0ObeMHas. Jlo1s BBIX0Aa IPOYKTa PEAKIIUH OT TEOPETUIECKU BO3ZMOKHOTO.

JlabopaTopHble onbIThI. 2. OnpeseneHe TUIla KPUCTAIUIMUECKOHN PELIETKH BEIIECTBA U ONMCAaHUE €r0 CBOUCTB. 3. O3HaKOMJIEHHE C KOJUIEKLIUEN
IIOJINMEPOB: IJIACTMACC U BOJIOKOH U M3Jenusl U3 HUX. 4. VMcnbiTaHue BOJbl Ha )KECTKOCTh. Y CTPAHEHUE )KECTKOCTH BOJIBL. 5. O3HAKOMIIEHHE C
MUHEpaJIbHBIMU BoJaMu. 6. O3HaKOMJIEHUE C TUCIIEPCHBIMU CHCTEMaMH.

IIpakTuueckast padora Nel. Ilonydenue, coOnpanne U paclio3HaBaHUE ra30B.

Tema 3. Xumnueckue peakunu-9 4acon

Peaxnuu, ugymue 6e3 U3MEHEHHUSI COCTaBa BellecCTB. AJUIOTPONUS U AJUIOTPOIIHbIE BUOU3MEHEeHUs. [IprunHbl amoTponuu
Ha npuMepe Moaudukaluii Kuciuoposa, yriepoaa u gocdopa. O30H, ero OHoIOTUUECKas POITb.

N3omeps! u nzomepus.

Peaxnuu, ngymue c M3BMEHEHHUEM COCTaBa BellecTB. Peakiiun coeAMHeHns, pa3ioKeHNs, 3aMeleHHs] 1 oOMeHa B
HEOPraHUYeCcKOM M OpraHndyeckoi xuMuu. Peakunu sK30- u sHg0TepMuueckue. TemnoBoit 3phekT XuMU4IecKol peakii U TEPMOXUMHUYECKHE
ypaBHEeHUs. Peakiinu ropeHusi, Kak YaCTHBIN Cllydald SK30TEPMHUYECKUX
peaKuum.

CKOpOCTh XUMHUYECKOMN peakuu.

CKOpOCTh XMMUYECKOH pEeaKUU. 3aBUCUMOCTh CKOPOCTH XMMUYECKOHN PEAKIUU OT NMPUPO/Ibl PEArHPYIOIINX BEIECTB, KOHIIEHTPALIUH, TEMIIEPATYphI,
IIJIOIIAIM TOBEPXHOCTU CONPUKOCHOBEHMS M KaTanu3aropa. Peakuuu romo- u rereporenssie. [lonsTue o katanuse u karanuzaropax. @epMeHThI Kak
OMOJIOTUYECKHE KAaTAIN3aTOPhl, 0COOEHHOCTH X (DYHKIIMOHUPOBAHUSI.

ObO6paTuMoCTh XUMHYECKUX peakiuil. HeoOparumeie u obpatumbie xumudeckue peakiiuu. CocTossHue XUMUYECKOTO PaBHOBECHS
JUI 0OpaTUMBIX XUMUYECKHX peakiuii. CrocoObl cMeleHUs] XMMUYECKOT0 paBHOBECHS HA IIpUMepe cuHTe3a amMuaka. [lonarre 00 0CHOBHBIX
Hay4HbIX IPUHIIMIAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUaKa WJIA CEPHOU KUCIOTHI.

Ponpsr Boabl B XuMHUUYECKOU peakiuu MctuaHble pacTBOpbl. PacTBOPUMOCTS U Kilaccu(UKaLKs BEIIECTB IO STOMY P U3HAKY:
pacTBOpUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.

DIEKTPOIUTHI U HEAIEKTPOIUTHL. DIIEKTPOIUTHYECKAs Auccounanusi. KuciaoTsl, OCHOBaHMS U COJIU C TOUKU 3PEHUS TEOPUH SJIEKTPOTUTHUECKOM
JUCCOLMALIUH.

XUMUYECKUE CBOMCTBA BOJIbI; B3aUMOICUCTBHE C METAJUIaMU, OCHOBHBIMH U KHCIIOTHBIMU OKCHUJIAMU, Pa3lio’KeHUE U 00pa3oBaHue
KpUCTaJIOruapaToB. Peakuyu ruapaTaiiiv B OpraHM4ecKoi XUMHUU.

'mapponu3 oOpraHUYeCcKUX M HEOPraHMYECKHUX coeuHeHH . Heobparumelii ruaponns. OO6paTuMelif THAPOTIU3 COJIEH.

I'maponu3 opraHMYECKUX COEAUHEHNH U €T0 NPAKTUYECKOE 3HAUEHUE /IS MOTY4EHHsI THAPOJIM3HOTO CIUpPTa U MbLIa. bronoruyeckas posib
THJIPOJIN3a B IUTACTHYECKOM U SHEPreTUYeCKOM OOMEHE BEIIECTB U SHEPIHU B KIETKE.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu Crenens okuciaenus. Onpenenenue cTeneHn OKUCIeHus 1o Gopmysie



coenuHeHus. [IoHsATHE 00 OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakluax. OKUCIEHNE U BOCCTAHOBIJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

DaeKTpoH 3. DINEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEINIBHBIN Mpoliecc. DIEKTPOIN3 PACIUIaBOB U PaCTBOPOB HAa IPUMEPE XJIOpHUAA
HaTpusl. [IpakTuueckoe NpUMEHEHNE IEKTPOIN3a. DIEKTPOIUTUYECKOE MTOJTYyUEHNUE AITFOMUHMUSL.

JlabopaTopHble onbIThI. 7. Peakius 3amerieHns Meau Kele30M B pacTBOPE MEIHOTO Kyropoca. 8. Peakuuu, uaymue ¢ 00pa3oBaHUEM OCaJIKa, Ta3a
1 BoJibL. 9. [lomyuenue kucmopoia pas3noKeHUEeM IMEPOKCUIa BOJAOPOaa ¢ moMoIibio okcuaa mapranna (I'V) u karanassl ceiporo kaprodens. 10.
[Tonydyenue Bogopoaa B3anMOAEHCTBAEM KUCIIOTHI ¢ IMHKOM. 11. Paznuynsle ciaydan ruaponaunsa coneu.

Tema 4. BemecTBa 1 ux cBoiicrea -11 yacos.

M e T a 1 1 b1. B3auMoelicTBrE METAJIIOB ¢ HEMETAJUIAMHU (XJIOPOM, CEPOM M KUCIOPOJ0M). B3anmoaelicTBrE IENOUHBIX U IEI0YHO3EMETbHBIX
METaJJIOB C BOJOW. DIEKTPOXUMHUECKUN Psiji HAPSHYKEHUN MeTayuloB. B3aumoieficTBEe METAJIOB C pacTBOPaMU KUCIIOT U COJIEH. AJIFOMUHOTEPMUSL.
B3aumoneiicTBue HaTpus € 3TaHOJIOM U (DEHOJIOM.

Kopposus metanios. [loHsTHE 0 XUMUYECKON U 3JIEKTPOXUMHUUECKONH KOPPO3UH MeTa/I0B. CIIOCOOBI 3Tl METAJIJIOB OT KOPPO3UH.

H e wmeTannbl. CpaBHUTEIbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK HanboJsee TUITMYHBIX MpeicTaBuTeNnel HeMeTanoB. OKUCIUTENbHbIE CBONCTBA
HEMeTaJlJIOB (B3aUMO/ICIICTBIE ¢ MeTaJlJIaMU M BOJOpOJIoM). BoccTaHoBUTENbHBIE CBOMCTBA HEMETAILIOB (B3aUMO/IeiicTBHE ¢ Ooee
AIIEKTPOOTPHUIATENbHBIMA HEMETAIJIAMU U CJIOKHBIMH BEIL[ECTBAMHU-OKUCIUTENSIMHU).

Kucnorsl Heopranumueckue u opraduyeckue. Knaccupukanus kuciaor. XuMuueckre CBONCTBA KUCIIOT: B3aUMOJIEHCTBUE C
MeTaJUlaMH, OKCUAaMU METaJIOB, THIPOKCUIaMU METAIIJIOB, COJISIMM, CIIUPTaMu (peakuus srepudukanum). Ocodble cBOMCTBAa a30THOU U
KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTHI.

OCHOBAaHUSA HEOPraHMUYECKHUE M OpTaHUUYECKHe. OCHOBaHMSI, UX KIacCU(pUKAIUs. XUMUUECKHE CBOMCTBA OCHOBAHUIA:
B3aUMOJICCTBUE C KMCIOTAMH, KUCIOTHBIMHA OKCUIAMH U COJIIMU. Pa3ioxeHne HepaCTBOPMMBIX OCHOBaHHM.

C o 1 u. Kinaccuduxanus comneil: cpeiHue, KUCIble U OCHOBHbIE. XMMHMUYECKHE CBOMCTBA COJIEH: B3aUMOJICIICTBHE C KMCIOTaMH, I1E€JI0YaMH,
MeTajuiaMu U cosiimu. [IpencraBurenu cosei U Ux 3HaueHue. XJIOpua HaTpusl, KapOoHaT Kaiblusd, pochaT KaupLus (CpeJHUE COJIH);
TUAPOKApOOHATHI HATPHUSA M aMMOHUS (KUCIIBIE COJH); TuapokcokapOonat meau (I1) - manaxuT (OCHOBHAsS COJIb).

KadecTBeHHBIC peakiiu Ha XJIOPUI-, CyJIbdaT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUs, KatroHskI xxene3a (1I) u (I11).

'enernueckas cBSI3b MEXJYy KJIaCCaMU HEOPraHUUYECKUX U OPraHUUYECKUX cOeaHuHeHU . [lonsatue o
IeHETUYECKOH CBA3M U reHeTHYeCcKHX psafax. ['enernueckuil psag Meraiia. 'enernueckuii ps Hemetauia. OCOOEHHOCTH M€éHETUYECKOTO psjia B
OpPraHMYECKON XUMUHU.

JlaGoparopubie onbIThl. 12. McnibiTaHue pacTBOPOB KUCJIOT, OCHOBAHUH U cojie uHaukaTopamu. 13. B3aumoaeiicTBre COMSTHON KUCIOTHI U
pacTBOpa yKCYCHOM KHMCIJIOTBI C MeTajulaMu. 14. BzaumoneicTBue COITHON KACIOTHI U pacTBOpa YKCYCHOM KHCIIOTBI C OCHOBAHUSAMH. 15.
B3aumonelicTBue COITHON KUCIOTHI U pacTBOpa YKCYCHOM KUCIIOTHI ¢ cosisiMU. 16. IlonydyeHne u cBoiicTBa HepaCTBOPUMBIX OCHOBaHuil. 17. ['maponus
XJIOPU/IOB M all€TATOB LIEJIOYHBIX MEeTAIJIOB. 18. O3HaKOMIIEHHE ¢ KOJUIEKLIUAMU: a) METAJUIOB; 0) HEMETAJJIOB; B) KUCJIOT; I') OCHOBaHMIA; 1)
MUHEPANOB 1 OMOJIOTMYECKUX MAaTEPUaAIOB, COJACPKALINX HEKOTOPBIE COJIH.

IIpakTnueckas padora Ne2. Pernienue skcriepuMeHTAIbHBIX 33/a4 Ha UACHTU(UKAIIUIO OPraHMYECKUX U HEOPraHUYECKUX COeINHE



Y4eOHO-TeMaTHYECKUH IVIAHMPOBAHUE

Ne ni/m Tembl Bcero ®opMbI KOHTPOJIA
1acoB Ypoku IIpakTnyeckune padornl KoHnTpoJibHbIe
padoThI

1. Tema 1. Ctpoenue aToma u 3 3 - -

MEePUOIUYECKUI 3aKOH

JA.N.Menpeneena
2. Tema 2. CtpoeHnue BeliecTBa 11 9 [Ip. p. Nel «Ilomyuenue, cobupanue u K. p. Nel

pacro3HaBaHHUE ra3oB»
3. Tema 3. Xumuueckue peakiuu 9 8 - K. p. Ne2
4, Tema 4.BemniectBa 1 X CBOMCTBA 11 9 IIp. p. Ne2 «Pemenne Uror K.p. Ne3
SKCIIEPUMEHTAJIbHBIX 3a7au Ha
UIEHTHU(PUKALINIO HEOPraHUYECKUX
COEOIUHEHUI)
Hroro 34 2 3




Kanenoapnuo-memamuueckoe nianuposanue yueono20 npeomema Ha yueonwtii 200 11 knacc,
(bazosvtit yposenwv luac ¢ nedeno, écezo 34 uaca), YMK O. C. I'aopuenana

Ne n/mt Tema ypoxka N3yyaemblie BOIIPOCHI OKCIIEpUMEHT. TpeboBaHMs K YPOBHIO IOJTOTOBKH
. — 1eMOHCTpaLMOHHBIN BBITTYCKHUKOB
nara JI. — naGoparopHblit
Tema 1. Cmpoenue amoma u nepuoouyecxkuit 3axon /[.M.Menoeneesa (2uaca)
1. HNHcTpykTaxk o | Slapo: MpOTOHBI U HEUTPOHBI H30TOIIBI. 3HaTH/MOHUMATDH
T.b.Ctpoenue DNEeKTPOHBI. DIEKTPOHHAS 000JI0YKa. - gavicHelwue XumudecKkue NOHAMuUA:
aToma. DHepreTUYecKuii ypoBeHb. ATOMHBIE XUMHAYECKHN SIIEMEHT, aTOM, U30TOIIBI.
opOuTau. S-, P- 2JIEMEHTHI.
Oco0eHHOCTH CTPOEHUS AIIEKTPOHHBIX
000JI0YEK aTOMOB MEPEXOTHBIX 2JIEMEHTOB.
2. [Tepnoguuec- [Iepnoanueckas cucteMa XUMUYECKUX . Paznuunbie popmbl 3HaTH/MOHUMATDH
KUH 3aKOH anemenToB JI.M1.MenneneeBa — rpaduueckoe | MepuOAMIECKON CUCTEMBI - OCHOBHbIE 3AKOHbL XUMUU:
J..MenzaeneeBa | oToOpa)keHHE MIEPUOINUECKOTO 3aKOHA. XUMHYECKOW CHCTEMBI - nepuoandeckuii 3akoH J[.M1.Menneneena.
B cBeTE yueHUs 0 | Dusnuecknil CMbICT MOPSIKOBOIO HOMEpa JA.".Menneneesa. Ymerb
CTPOCHHH aToMa | 3JIeMEHTa, HoMepa Ieproia U Homepa - Xapakmepu3oeamau:
rpynmnsl. BaneHTHBIE 25eKTpOHBI. [IprauHb AIIEMEHTHI MaJIBIX TIEPUOJIOB TT0 UX
M3MEHEHHUsI CBOMCTB 2JIEMEHTOB B IEpHOJaX U MOJIO’KEHUIO B IEPUOIUYECKON CUCTEME
rpynmnax (TJaBHBIX MOATrpyIax). 3HaYCHUE J..Menneneena.
MEPUOIUIECKOT0 3aKOHA.
Tema 2. Cmpoenue eewecmea (12uacos)
3 HNounasn Honnas cBsa3e. Katnons! 1 annonsl. Monnsie | JI. Moaenu HOHHBIX 3HATL/IOHUMATE
XUMHYECKast KpucTajnueckue pemerku. CBoiicTBa KPUCTANINYECKUX PELIETOK - 6adicHellwue Xumuyeckue NOHAmMUA.
CBSI3b BEIIECTB C 3TUM THIIOM KPUCTAILTHUECKUX (xyopua HaTpUs) BEIIECTBA HEMOJIEKYJISIPHOTO CTPOEHUS
PEIIETOK. (MOHHBIE KPUCTAINTUYECKHIE PEIIETKH);
WOH, NOHHAsI XUMHYECKas CBS3b (BeIllecTBa
MOHHOTO CTPOCHHS);
YMmers
- onpedenamy’ 3aps NOHA, NOHHYIO CBS3b B
COC/IMHEHUSX;
- 00bACHAmMb: IPUPOAY UOHHOM CBSI3U.
4-5 KoBanenTtHas OnexkTpooTpulaTenbHOCTh. [lonspHas u . Monenu aTOMHBIX U 3HATH/MOHUMATDH
XUMUYecKas HENOoJIsIpHasi KOBAaJICHTHBIE CBSI3U. MOJIEKYIISIPHBIX - Xumuyeckue nOHAMuUA'
CBSI3b MexaHu3MBbl ee 00pa30BaHuUs CBSI3U KPUCTAINTNYECKUX PELIETOK AIIEKTPOOTPHIIATEILHOCTh, BAJICHTHOCTb,
(0OMEHHBIH U TOHOPHO-aKLENTOPHBIH). CTETeHb OKHUCJICHNUS, BEI[ECTBA
MonekyssipHble U aTOMHbIE MOJIEKYJISIPHOTO ¥ @TOMHOT'O CTPOEHHUSI.




KpHUcTalmuueckue pemerku. CBoiicTBa
BEIIECTB C 3TUMH TUIAMU KPHCTAITHNYECKUX
PELIETOK.

CreneHb OKUCICHHS U BAJIEHTHOCTD
XUMUYECKUX 3JIEMEHTOB.

YMmern

- onpeodenamau:

BAJICHTHOCTH U CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, KOBAJICHTHYIO
(IOJIIPHYIO M HEMOJIIPHYIO) CBA3b B
COCMHEHUSX.

- 00bACHAmMDb:
IIPUPOy KOBAJICHTHOM CBSI3H.
Merannuueckas Oco0eHHOCTH CTPOSHHS aTOMOB METaJIOB. . Mozenu MeTaJuTM4eCKUX 3HATH/MOHUMATH
XUMUYECKas Meramueckasi XUMHYecKasi CBS3b U KPUCTAJUTMYECKUX PEIIETOK. - Xumuyeckoe nonamue:
CBSI3b MeTaJUTMYecKasi KpUCTAJUIMUECKas peleTKa. MeTaJuTH4ecKasi CBS3b, BEIECTBA
CBoiiCTBa BEIIECTB ¢ METAJUIMUECKON CBS3BIO. METaJUTMYE€CKOTO CTPOCHHUS.
YMmernb
- 00bACHAMb: TIPUPOTY METATUYECKON CBSI3U
- onpeodenamp: METAJUTNYECKYIO CBS3b.
Bopoponnas MexmonekynsgpHas u BHyTpumosiekyisipaas | . Monens monekynsl JIHK.
XUMHYECKas BOJIOPOJIHAS CBSI3b. 3JHAYEHUE BOJOPOTHOM
CBSI3b CBSI3U JUISI OPTaHU3AIUN CTPYKTYP
ouomnonumepoB. Equnas npupoaa
XUMHUYECKOH CBSI3U.
l"azoo6paznHoe Tpu arperatHbIX COCTOSIHUS BOJBI. J. Mopenb MosispHOTO 00beMa | 3HATH/MIOHUMATH
COCTOSIHHE OcoOenHocTH CcTpOoeHUs ra3oB. MomspHbIi razoB - 8aviCHelue XUMUYECKUE NOHAMUA:
BeIllECTBA 00BeM raz000pa3HbIX BEIIECTB. . Tpu arperatHbIX COCTOSIHUS | MOJIb, MOJISIpHAsI Macca, MOJIIPHBINA 00BEM.
[IpencraBuTenu ra3000pa3HbIX BELIECTB: BOJIBI.
BOJIOPOJ, KUCIOPOJ1, aMMHUAK, YTJIEKUCIIBIN
ra3, otujieH. Vx noxydenue, cobupanue,
pacno3HaBaHUeE.
IIpakTrueckas XUMUYECKUHN IKCIIEPUMEHT M0 [OJYYECHHUIO, YMmernh
pabota Nel coOMpaHHIO U Pacrlo3HaBaHUIO BOJIOPO/IA, -8bINOJIHAMY XUMUYECKUTL IKCHEPUMEHN . TIO
«Ilonyuenue, KHCJIOPO/Ia, YIIIEKUCIIOTO Ta3a, aMMHUaKa U pacro3HaBaHUIO BOJOPOAA, KUCIOPOa,
coOupanue u 3TUJICHA. YTJIEKHUCIIOTO ra3a, aMMHaKa, 3STUJICHa
pacro3HaBaHue

ra3oB»




10 Kunkoe u Bona, ee 6uonorudeckas pois. [Ilpumenenue | JI. O3HakoMIeHHe ¢
TBEpJI0€ BOJIbL. JKECTKOCTh BOJBI M CIIOCOOBI e MUHEPATHLHBIMHA BOJAAMH
COCTOSIHHUE yctpanenus. Kucible conu. MuHepanbHbie
BeIlleCTBA BOJIbL. JKUIKHE KPUCTAIUTBI U UX
ucnoab3oBanue. Kpucrammmueckoe u
aMop(¢HOE COCTOSHHE BEIIECTBA.
[Tpumenenne aMop(HBIX BENIECTB
11 JucnepcHsie [IonATHE O AMCHIEPCHBIX CHCTEMAX. . O6pa3Lpl pa3audHbIX
CHUCTEMBI JHucniepcHas ¢a3a u AUCIIEPCUOHHAS Cpefa. JTUCTIEPCHBIX CUCTEM
Knaccudukanus qucrepcHbIX CUCTEM.
I'pybomucniepcubie cucteMsl. [loHsTHE O
KOJUIOMJIaX M MX 3HA4YCHHE (30JIH, TEJIH)
12 Cocras 3aKO0H ITIOCTOSIHCTBA COCTaBa BEII[ECTB. 3HATH/MOHUMATE
BemecTtBa. Cmecu | BerecTBa MONEKyIApHOTO U - gadICHellwue XumuyecKue NOHAmMUA.
HEMOJIEKYJISIPHOTO CTpoeHHs. MoJieKysipHast 6EIIECTBA MOJICKYJISIPHOTO 1
dhopmyna. DopMynbHas €IUHAIIA BEIIECTBA. HEMOJIEKYJIIPHOTO CTPOCHHS
MaccoBast 1 00beMHast J0J1s1 KOMITOHEHTA B - OCHOGHbIE 3AKOHbL XUMUU
cmecH. Pemenue 3agau 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB
13 O6o0menue u Brinonnenue ynpaxHeHnui u pemenue 3agad | JI. Onpenenenne tuna 3HaTh/MIOHUMATH
cUCTeMaTH3alus KPUCTAJUTMYECKON PeIeTKH - meopu0 XuMu4ecKkoil céAa3u
3HAHUU IO TEMeE:! BELIECTBA U OIIMCAHUE €ro Ymerh
«CTtpoeHnue CBOICTB - 00BACHAMb: TIPUPOTY XUMUYECKOU CBSI3H,
BEIIECTBA» 3aBHCHUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHUS
- onpeodenamsp: TUI XUMUYECKOU CBS3U B
COEJIMHEHUSX
14 KonTtponbHas

pabota Nel o
teme: «CtpoeHue
BEIIICCTBAY

Tema 3. Xumuueckue peaxyuu (Quacos)




15-16

Knaccudukarus
XUMHUYECKUX
peakuuid B
HEOPraHUYECKOU
U OPraHuYeCKOU
XUMUH.
IToBTOpHBII
WHCTPYKTaX 110
T.b.

Peaxiun, mpoTekaromue 6e3 n3MEeHeHHS
COCTaBa BEIECTB: aJNIOTPOIIHS,.
AJUIOTPOIHBIE MOAN(DUKAIIIH YIIIEpOia, CEphI,
docdopa, 0710Ba U KUCIOPOIa; U30MEPHI,.
M30Mepusl, pEaKIy H30MEPU3ALHH.
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB:
QUIOTPONHS ¥ U30MEPHSL, TOMOJIOTHSL.
Peaknuu, naynme ¢ "3MeHEHHEM COCTaBa
BEIIECTB:

peaKIy COeTMHEHNS, Pa3JI0KECHNU,
3aMelIeHus1, oOMeHa. Peakunu coennHeHus,
MPOTEKAIOIINE TIPH MPOU3BOICTBE CEPHOU
KHCJOTBL

DK30 - ¥ SHJIOTEPMUYECKHE PEaKLUU.
TennoBoit 3 PEeKT XUMUIECKUX peaKITuii.
TepMoxuMHuYecKre ypaBHEHUSI.

M. IlpeBpanieHrue KpacHOTO
docdopa B OembIid.

. Monenu Mmonekyn
H-OyTaHa 1 n3o00yraHa,
TOMOJIOTOB OyTaHa.

JI. Peakuuu oOMeHa uaymue ¢
00pa3zoBaHuEM OcajiKa, ra3a u
BO/BI.

3HaTH/MOHNMATD

- Xumu4eckue NOHAMuUL:

AJUTOTPONIMSL, U30MEPHSL, TOMOJIOTHS,
YTJIEPOJIHBIN CKEJIET,

TEIUIOBOU AP PEKT peakuuu

- OCHOBHbLE MEOPUU XUMUU
CTPOEHUS OPraHUYECKUX COEIMHEHUN

17 CxkopocTb CkopocTh XMMUYECKOH peakuuu. PakTopsl, . 3aBUCHMOCTB CKOPOCTH 3HaTH/MOHUMATDH
XUMHYCCKOH BIIUSFOIIINE HA CKOPOCTh XUMHUYECKOM XUMHUYECKUX peaKkluid OT - Xumuueckue nOHAMmMuUA . CKOpocTh
peaxkiuu peakuuu. Katanuzaropsl U KaTanus. MPUPO/IbI BEIIECTB, XUMHYECKON peaKInu, KaTaaus.
[IpencraBnenue o pepMeHTaX KaKk KOHLEHTpALUU U YMmerb
OMOJIOTMYECKUX KaTaln3aTopax OeIKoBOM TEMIIEPATYPHI. - 00BACHAMDb. 3aBUCUMOCTh CKOPOCTH
MPUPOAbI JI. Tlonyyenue kucmopoaa XUMHYECKOW PEaKIMU OT Pa3InYHbIX
pa3ioKeHueM MepoKcuaa bakTopoB.
BOJIOPO/JIa C MIOMOIIBIO
karanuzatopa (MnO2)u
KaTajasbl ChIpOTO KapToders.
JI. Mojenb «KHUITSIIEro Ciaosy
18 OO6paTumMocTh HeoOpaTumbie 1 00paTuMble XUMHYECKHE 3HaTH/MIOHUMATH
XUMHYECKUX peakiuu. XMMHYECKOE paBHOBECHUE U - 8aJICHelluee XUmMu4ueckoe noHaAmue:
peaxuuit crocoObl ero cmemeHus. OOmiue XUMHYECKOE paBHOBECUE

IpeaACTaBJICHHA O IIPOMBIIIJICHHBIX crocobax
TIIOJIYYCHHS BCUICCTB HA TPUMEPC
IIpOU3BOJACTBA CCpHOfI KHUCJIOTBI

YMmers

- 00BACHAMD. 3aBUCUMOCTD I10JIOKEHUS
XHMHUYECKOTO PaBHOBECHUS OT Pa3IUYHBIX
¢daxTOpoB
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Posb BoaBI B

HcTtunHble pacTBOpbL. Pacmeoperue Kax

. PacTBOpeHne OKpaleHHbIX

3HATH/MOHUMATH

XUMUYECKUX @uzuko-xumuueckuti npoyecc. S\Bnenus, BEIIECTB B BOJE: Cyabdara - BaVICHelWUe XUMUYECKUE NOHAMUSA.
peakuusx IIPOUCXOSIINE ITPU PACTBOPEHUH BEIIECTB, - | Meau (Il),nepmanranara PacTBOPBI, NIEKTPOIUT U HEDIIEKTPOJIUT,
paspyuleHue KpUCmaiiuieckol peuemku, Kanus, xjaopuaa sxesnesa (1) ANEKTPOJIUTUYECKAS TUCCOIUALINSA,
oughghy3us, MUCCOMALINS, THUIPATALIUS, - OCHOGHblE MeopuU XUMUU:
JMCCOIMALIUS DJICKTPOJIUTOB B BOJTHBIX TEOPUS ITEKTPOIUTHUECKON AUCCOIUAIIH
pactBopax. CmeneHnb 21eKmpoIumuyecKot Ymerh
ouccoyuayuu, Cunvuvie u cradvle - onpedenamp: 3aps] NOHA
anekmpoaumul. KucioTel, OCHOBaHUs, COJIH B
ceete TOJ]
20 I'mpponus I'mpponu3s Heopranmyeckux u opranndeckux | JI. Paznuunele cnydan Ymernb
coequHeHuit. Cpema BOJIHBIX PACTBOPOB: TUJIPOJIH3a COJIEN - onpeodenamon:
KHCIas, HeWTpaibHasl, MIeT0YHAs. XapakTep Cpebl B BOJHBIX PacTBOpax
Booopoonvui nokazamens (pH) pacmeopa. HEOPraHUYECKUX COCTUHECHHI
21 OKucauTenbpHO- Crenenb okucnenus. Onpenenenue crenenn | . [Ipocreiimue 3HATH/MIOHUMATH
BOCCTAHOBHTEJBH | OKHCIICHHS JIEMEHTOB 0 (hopmyIie OKHUCJIMTEBHO - - 8avICHelluUe XUMUYECKUEe NOHAMUA:
bI€ PEAKIINN coequaeHus. [ToHsTHE 00 OKUCITUTEEHO- BOCCTAHOBHTEJIbHBIC PEAKIIUU: | CTETICHb OKHCICHHS, OKHCIUTEh U
BOCCTaHOBHTEJBHBIX peakiusax. OKUCICHHE U | B3aMMO/ICHCTBHE ITMHKA C BOCCTaHOBHTEIb, OKHCIICHHE H
BOCCTaHOBJICHUE, OKUCIUTEID U COJISIHOM KUCJIOTOM U JKeJie3a C | BOCCTaHOBJICHHE.
BOCCTaHOBUTEIb. DJIEKTPOJIM3 PACTBOPOB U cynbparom meau (1) Ymerb
pacmiaBoB (Ha MpuMepe XJI0pUIa HaTpHs). - onpeoename.
[IpakTueckoe mpUMEHEHUE HIIEKTPOJIN3a CTETNeHb OKUCIICHUS XUMUYECKUX JIEMEHTOB,
OKHUCJIMTENh U BOCCTAHOBUTEIh
22 O6o0menue u BrinonHenue ynpaxHeHUH 1 PEIICHHE 3a1a4
cUCTeMaTH3aIHs
3HaHUH 1O
TeMe:
«XUMHYECKHE
peaKIum
23 KontponbHas
pabota Ne2 no
TeMe:
«XUMHYECKHE
peaxIum»

Tema 4. Bewgecmea u ux ceoiicmea (10 uacos)




24-25 | Merauibl. [Tonoxenue meramos B [ICXD JI.1. J. O6pa3iibl METaIIIOB. 3HaTb
Koppo3zus MenneneeBa. Obmue ¢usndeckue cporictea | JI. Bzaumoneiicteue - 8aIICHelUe 6eUeCmea U Mamepuavl:
METALIOB. MeTaJuIoB. B3amMojelcTBre METAILIOB € IEJTOYHBIX U OCHOBHBIC METAJIBI 1 CILIABBI.
Mertammyprus. HEMeTaJIaMU (XJI0pOM, CEpOM, KUCIOPOJOM). | HICJIOYHO3EMEIbHBIX METAUIOB | YMETh
K TPOIIHS. B3anmoneiicTBue NIEI0YHBIX U C BOJIOM. - Xapakmepu306amup’. IEMEHTbl METAJLIbI
IIEJIOYHO3EMEIbHBIX METAJIJIOB C BOJIOMH. . B3aumopeicTBue xene3a ¢ | MaJIbIX IEPUOJOB IO UX MOJIOKEHUIO B
DNEeKTPOXUMHUYECKUHN Psijl HAPSHKEHUIM CepOoM, MEJIU C KUCIOPOIOM. MEPUOINYECKON CUCTEME XUMUYECKHUX
METAJIJIOB, B3aMMOJICICTBHUE METAJIJIOB C . T'openue xene3a u MarHust | 3JIEMEHTOB;
pacTBOpamMu KHUCIIOT u cojeil. Obmue B KHCJIOPO/IE. 001111e XUMUYECKHE CBOMCTBA METAJIJIOB,;
crocoObl mosyueHus MetayioB. [lorstue o - 00BACHAMDb. 3aBUCUMOCTh CBOWCTB
KOpPPO3UHU METAJUIOB, CIOCOOBI 3aIIUTHI OT METaJUIOB OT UX COCTaBa U CTPOCHHUS
koppo3uu. CIuiaBsl.
26 Hemerans [Tonoxxenne Hemeramios B [ICXD JI.W. . JI. 3nakoMcTBO ¢ oOpasiaMu | YMeThb
MenneneeBa. CpaBHUTENIbHAS HEMETaJIOB ¥ UX - Xapakmepu306ams. SJIEMEHTHI HEMETAJIIIbI
XapaKTEPHUCTHKA TAJIOT€HOB KaK HanboJee MPUPOTHBIMU COCTUHEHUSIMHU. | MaJIBIX TIEPHOJIOB TIO MX TIOJIOKEHHUIO B
TUMUYHBIX MPEJICTABUTENCH HEMETAIIIOB. JI. Bo3ronka #opa. MEPUOINYECKON CUCTEME XUMUYECKHUX
OKHUCIIUTENLHBIE CBOMCTBA HEMETAIIOB JI. W3rotoBaenue HoaHOM 3JIEMEHTOB, O0IIIME XUMHUUYECKHAE CBOIICTBA
(B3aMMO/ICHCTBHE C METAJIJIAMHU U CIIUPTOBOM HACTOMKH. HEMETAJIJIOB,
BOJIOPOJIOM) . B3aumopeicTBue XJIOPHON | - 00BACHAMb: 3aBUCUMOCTH CBOMCTB
BoccranoBuTenbHBIE CBONCTBA HEMETAIIIIOB BO/IbI C PAaCTBOPOM OpoMmIa HEMETAJIJIOB OT UX COCTaBa U CTPOCHUS
(B3ammoieiicTBre ¢ OoJee (Momuma) Kamus
AIEKTPOOTPHUIIATEILHBIMU HEMETAIIAMH).
biiaropoasie rasp
27 Kucnotsr Kucnoter Heoprannueckue u opranndeckue. | JI. Mcnbitanue pactBopos 3HATH/IIOHUMATH

KJ'IaCCI/I(l)I/IKaI_[I/IH KHUCIOT. XUMHUYECKHUE
CBOMCTBA KHUCJOT: B38.PIMOI[€I>1CTBH€ C
MCTallilaMHu, OCHOBHBIMH OKCHUIaMH,
OCHOBAaHUAMMU, COJIIMH, CIITUPTAMMH.

KUCJIOT MHAUKATOPAMH
JI. BzauMoeiicTBuE COISTHOU
KHCJIOTBI U PaCTBOPA YKCYCHOM
KUCJIOTHI C METaJllIaMH,
OCHOBAHMSIMH, COJISIMH.

- 8aviCHelluUue 6euecmea U Mamepuanbl:
cepHasl, CoNsIHAA ,a30MHAsl, YKCYCHASA
KUCIOmbl

YMmeTh

- Xapakmepu3zoeamau:

00III1e XUMHUYECKHE CBOMCTBA KHUCIOT
-Ha3bl6amMb: KUCIOTHI 10 «TPUBUAIBHOW WIH
MEXKyHapOAHOM HOMEHKIIAType:

- onpedenamp: XapaKkTep Cpebl BOJHBIX
PacTBOPOB KUCIOT




28 OcHoBaHus. OcHoBaHMsI HEOPraHUYECKHUE U JI. UcnibiTanue pacTBOpoOB Ymersb
AMdoTepHbie opraanueckue. Kinaccudukarus ocHOBaHMI. | OCHOBaHUI MHIUKATOPAMHU. - Xapaxkmepu308ams . 00INE XUMUICCKIEC
COCUHCHUS; XHUMUYECKUE CBOMCTBA HEOPTraHUYECKUX JI. IlonyyeHue u cBolicTBa CBOMCTBA OCHOBAHUM;
OKCHJIBL, OCHOBAHUM: B3aUMO/ICUCTBUE C KUCIOTAMH, HEPacTBOPUMBIX OCHOBaHHIA. - Ha3bl6amMb OCHOBAHUS 0 «TPUBUAIBLHON» U
I APOKCHIBL. KHUCJIOTHBIMHU OKCUJIAMU U COJISIMH. MEX1yHapOAHON HOMEHKIIATYpE;
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUH. - onpedenamp: XapaKTep CPebl BOJHBIX
pacTBOPOB LIETOYEN
29 Comu Knaccudukanus coneit: cpenue, KUCible, . O6pa3ibl mpUpOHBIX YMmernh
OCHOBHbIE. XHMUYECKHE CBOWCTBA COJIEH: MUHEPAJIOB, COAEPKAIINX - Xapakmepu3oeams. 001Ie XUMUYECKHE
B3aMMOJICICTBUE C KUCIOTaMHU, IIEI0YaMH, XJIOpUJI HaTpusl, KapOoHAT CBOICTBA COJIEH;
MeTaamu, cosimu. [IpeacraBurenu conelt u | Kainbius, pocdat KaabIus, - HA3bl6aAMb . COJIU TI0 KTPUBHAILHON) U
UX 3HaueHue. Xyopu Hatpus, pocdar ruapokcokapoonat memu (I1) MEXKyHapOJHOM HOMEHKIIAType;
KalbIus, KapooHat kaneims (cpeanue conun); | JI. Mcnpitanue pactBopoB - onpeodenamsp: XapakTep Cpeabl BOIHBIX
rUAPOoKapOOHATHI HATPHUS M AMMOHUS (KUCIIbIE | COJIEH MHANKATOpaMu pacTBOPOB coyei
coun); Tuapokcokapoonar meau (1) — . KauecTBeHHbBIE peakiuy Ha
MajiaxuT (OCHOBHAas coJib). KauecTBeHHBIE KaTHOHBI ¥ aHUOHBI
peakIuu Ha XJI0pHI-.Cylnb(ar-, KapOoHaT-
MOHBI, KATHOH aMMOHWMsI, KaTHOHBI xkere3a (11)
u (1)
30 [TpakTuueckas Pacno3naBaHne HEOpraHMYECKUX U Ymerb
pabota No2. OPraHM4YeCKUX COCTMHEHUMN - 8bINOSIHAMb XUMUYECKUN SKCIIEPUMEHT T10
«Pemenune pacrno3HaBaHUI0 BXKHEUIITNX HEOPraHUYECKUX
AKCIIEPUMEHTAITh Y OPraHUYECKUX COCTUHEHUN
HBIX 3aJ1a4 Ha
HJIEHTU(DUKAITUIO
HEOPraHUYECKUX
Y OpraHUYeCcKUuxX
COEIMHEHUI»
31 O6o0menue u [ToHsATHE O TEHETHYECKOM CBSI3U U Ymerb
CUCTeMaTH3alus | FTeHEeTHYECKUX panax. ['eHeTnueckuit psn - Xapakmepu3oeams: 001Ie XUMUYECKIE
3HaHUU 1O MeTajuia. [ 'eHeTnyeckuil psg HemeTaua. CBOMCTBAa METAJJIOB, HEMETAJJIOB U OCHOBHBIX
Heopranndeckoi | OCOOEHHOCTH T€HETUYECKOTO psia B KJIACCOB HEOPraHUUYECKUX U OPTraHUYECKHUX

1 OPraHuYECKOU
XUMHH.

OpraHquCKOﬁ XHUMHH.

COEeIMHEHUH




32

Urorosas
KOHTpPOJIbHAs
pabora Ne3

33-34

Ananus
KOHTPOJIBHOU
paboThI
Oo6o06menne n
cucTeMaTu3anus
3HaHUH 1O KypCy
oOuieit u
HEOpPraHU4YeCKOi
XUMUHU
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YYEBHO-METOINYECKOE OBECIIEYEHHE:

YuyeOHuk:
Xumus. 11 xnacc.ba3oBbiii ypoBeHb: Yueb. s odmeoodpazosat. yupexaenuit/ O.C. 'abpuenss. - M.: [lpoda, - 2013.
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JIOKyMeHTHI:

1. Ilpuka3z MunoOpnayku ot 17.12. 2010r. Ne 1897 «OO0 yrBepxknenuu u BBeaeHuu B neiicrsue ®I'OC OOO»

2. Tlpuxa3z Muno6prayku ot 17.05.2012 Ne 413 «O06 yrBepkaeann u BBenennu B aeiictue @PI'OC cpenHero( moHoro) oomero
00pazoBaHUs»

3. Tucemo MunncrepcTBa 06pasoBanus 1 Hayku PO ot 19 anpenst 201 1. Ne03-255 «O BBenennn eaepanbHbIX rOCYIapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAHIAPTOB OOIIEro 00pa3oBaHUs»

4. Tlpuka3z MunoOpuayku Poccun ot 7 utons 2012 1. Ne 24480 «O06 yrBepxacHNH deaepaTbHOT0 TOCYAapCTBEHHOT0 00pa30BaTeILHOTO
CTaHAapTa cpeaHero (MOJHOTO0) 00IIero oopa3oBaHUs»

5. denepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOIO CTaHIaPTa OCHOBHOTO 00111ero oOpa3zoBanus (mpruka3 MuHucTepcTBa 00pa3oBaHus U
Hayku Poccutickoit @enepartuu ot 17 mexadbps 2010 r. Ne 1897)

6. TIpuMepHbIe MPOrpaMMBI IO Y4eOHBIM MpeaMeTam (GeepaibHoro 0a3MCHOro y4eOHOro IiaHa.

OcHameHnune yueOHOr 0o nmpoiecca

HartypasabHble 00beKTbI:

Konnekuu MuHepanoB ¥ TOPHBIX OPOS;

MerTanios U CIUIaBOB;

MuHepanbHBIX yI00pEHUIA;

[Tnactmace, Kay4yKkoB, BOJIOKOH.

XuMHYecKHe peakTUBbI M MaTepHaJibl:

HauOouiee yacTo ucnosb3yemsble :

1)IIpocTele BemecTBa: Melb, HATPUH ,KaJIbIUI, MarHuii, )keses3o0, [UHK;

2)okcunsl: Meau(||), kanpuus, sxene3a(|||),maraus;

3)KUCIIOTBI: CepHasi, COJIsiHAsL, A30THAS;

4)ocHOBaHMS - THUAPOKCHIbI: HATPUS, KaJIbIUA,25%-HbIi BOJHBIA PacCTBOP AMMHUAKa;

5)conu: xmopuabl HaTpus, Meau(||),aTtoMuHus, xkene3a(|||);HuTparTsl Kanus, HaTpus, cepedpa; cynbdarsl meau(||),kenesa(||),xene3a(|||),aMmmonus;
MOJIU KaJusi, OpOMU]T HATPHUS;

6)opraHn4eckrue COeAMHEHM: 3TaHOJ, YKCYCHas KUCIIOTa, METUJIOBBIM OpaHKeBbIi, (eHondTanenH, JaKmyc.
Xumuyeckas jadopaTopHasi Nocyaa, annaparbl 1 IpuOOpPbI:

1)ITpuGops! st paboTHI C razamu;

2)anmapaTsl ¥ IPUOOPHI JUTSL OTIBITOB C TBEPJIBIMH, KUJAKHUMHU BELIECTBAMHU;



3)uzMepurenbHbIe TPUOOPHI U MPUCTOCOOIECHNUS TSI BHITIOJIHEHUS OIBITOB;

4)cTeKNIAHHAs U IJIaCTMACCOBAs IOCY/Aa U MPUCTIOCOOIEHUS ISl IPOBEJICHHUS OTIBITOB.

Mogaenn:

HaGopsr Moienieit aToMOB ISl COCTaBJICHHSI IAPOCTEPIKHEBBIX MOJIEIICH MOJICKYIT;

Kpucramnuueckue pemerku CoJien.

Y4eOHble MOCOOHUSI HA IEYATHOH OCHOBE:

[Iepnoanueckas cucrema xumudeckux anemenToB 1.11.Menneneena;

Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH COJICH;

DNEKTPOXUMHUECKUHN Psi/i HAIIPSDKEHUN METAIIOB;

ANTroOpUTMBI IO XapaKTEPUCTUKE XUMHUECKUX 3JIEMEHTOB, XMMHUUECKUX PEaKIMi, PEIIeHUIO 3a/1a4;
JlunakTuueckue MaTepuanbl:paboure TeTpaau Ha eYaTHON OCHOBE, MHCTPYKLIUU, KAPTOUKHU C 33aHUSIMM,TaOIUIIBI.
JKPaHHO-3BYKOBbIE CPe/ICTBA 00yUeHMS:

CD, DVD-aucku, BuneopuibmMbl, TapriIbMbl U THATIO3UTUBBI, KOMITBIOTEPHBIE MTpe3eHTauu B popmare Ppt.
TCO:Komnsiotep; MynsTumeanarnpoekTop; JkpaH; Komockon;
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