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IHosicHUTEABLHAA 3AIINCKA

N3yyenne xumMum Ha 0a30BOM YPOBHE cpeAaHero (IOJIHOro) o0uiero o0pasoBaHHMsi HANPABJICHO HAa JOCTHKCHHUE
CJICAYIOLIMUX LesIei:

* OCBOEHME 3HAHMH O XMMHYECKOW COCTABJISIONIEH €CTECTBEHHOHAYUYHOW KAPTUHBI MUPA, BAXKHEUIIINX XUMAYECKUX TOHATUSX,
3aKOHAX U TEOPUAX;

* OBJAaJieHHe YMEHMSIMU MPUMEHSTH MOJTyUYCHHBIC 3HAHUS JUISl OOBSICHEHUs] pa3HOOOPA3HBIX XUMUUYECKUX SIBJICHUU U CBOWCTB
BEILIECTB, OLICHKU POJIM XMMHUU B Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUN U MOJYYEHUH HOBBIX MATEPHUAJIOB;

* pa3BHTHE MO3HABATEIbHBIX UHTEPECOB U MHTEIUIEKTYaIbHBIX CITIOCOOHOCTEH B MPOIIECCE CAMOCTOATEILHOTO MPUOOPETEHUS
XUMHUYECKUX 3HAHUM C UCTIOJIb30BAHUEM PA3TUYHBIX UCTOYHUKOB HH(GOPMAIIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

* BOCHUTAaHHE YOESKICHHOCTH B MO3UTHMBHOW POJM XMMHH B >KM3HU COBPEMEHHOI'O OOIIECTBA, HEOOXOAMMOCTH XUMHUYECKU
IPAMOTHOT'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U OKPYKAIOILEH CpELE;

* INpUMeHeHHe MOJyYeHHbIX 3HAHUI M YMeHHUil 111 6e3011acHOr0 MCIIOJIb30BaHUS BEIIECTB U MaTepUaJioB B OBITY, CEIBCKOM
XO35ICTBE U Ha MPOU3BOJACTBE, PEIICHHS MPAKTUYECKUX 3a]1a4 B IOBCEIHEBHOM KM3HU, IPEAYIIPEKICHUS SBJICHHUI, HAHOCAILIUX
BpE 3I0POBBIO YEJIOBEKA U OKPYKAIOIIEH Cpeae.

Kypc obmeit xumum 11 kjacca HampaBlIeH Ha pelieHHe 3aJa4d MHTETPAllMH 3HAHWHM Yy4aluxcs M0 HEOPraHWYeCKOW H
OpraHWYeCKOM XMMUU C IeJIbI0 (POPMUpPOBAHUS Y HUX €IMHONW XMMHUUYECKON KapTUHBI MUpa. Bemymias unaes Kkypca — €IMHCTBO
HEOPraHMYECKON M OpPraHMYEeCKONW XMMHUU Ha OCHOBE OOIIMHOCTH WX MOHSTHH, 3aKOHOB M TEOPHH, a TaKKe Ha OCHOBE OOIIUX
MOJIX0JI0B K KJacCU(UKAIIMKI OPTAaHNYECKUX U HEOPTaHUYECKHUX BEIIECTB U 3aKOHOMEPHOCTSIM MPOTEKAHUSI XUMUYECKUX PEaKIit
MEX1y HUMU.

3HAUUTENIbHOE MECTO B COAEPKAHUU Kypca OTBOAMTCS XHUMHUYECKOMY HKcrepuMeHTy. OH OTKpBhIBa€T BO3MOXKHOCTh
dbopMUpOBaTh y yYaIIUXCS yMEHHUS padOTaTh ¢ XUMUYECKUMH BEIIECTBAMH, BBIMOIHATH MPOCThIE XUMHUUYECKHUE OMBITHI, YUUT
LIKOJIBHUKOB 0€30I1aCHOMY M 3KOJIOTMYECKU TPAMOTHOMY OOpaIeHUIO C BELIECTBAMU B OBITY U Ha IPOU3BOJICTBE.

Jloruka W CTPYKTYpHpOBaHHE Kypca TO3BOJISIIOT B TOJHOM MeEpe HCIIOJNh30BaTh B OOYYCHHH JIOTHYECKHUE OTEPAINH
MBIIIJICHUS: aHAJIN3 U CHHTE3, CPABHEHUE W aHAJIOTHIO, CUCTEMATU3AIHNIO U 00001IIeHNe.

IIporpamma pa3padorana Ha OCHOBAHUM:
1. ®enepanvHoro 3aK0HA «O0 00pa3zoBanuu B Poccuiickoit denepammm» Ne273-D3 ot 29.12.2012 1=



2. ®enepalibHOTO TOCYIapCTBEHHOTO 00Pa30BaTeIbHOIO CTaHJApPTa OCHOBHOTO o0uiero oopazoBanus 5-9 ki. (Nel897 or
17.12.2010 r);

3. Pabouas nporpamma pazpaboTaHa Ha 0CHOBe aBTOpPcKoi mporpammbl O.C. ["abpuensiHa, COOTBETCTBYIOIIEH
denepalbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHIapTa O0IIero 00pa3oBaHus U NOMYIIEHHOH MHHHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoit @enepauuu. (I'abpuensn O.C. [Iporpamma kypca xumuu ais 8-11 kinaccos
obrieo0paszoBatenbHbIX yupexkaenuit /O.C. [abpuensH. — 2-e u3., nepepad. u gomn. — M.: JIpoda, 2010).

JlanHas pabouasi mporpaMMa MOXET OBITh pPeali30BaHa IIPH WCIIOJIb30BAaHUU TPATUIMOHHOW TEXHOJIOTHHM OOYy4YeHUs, a
TaK)Ke DJIIEMEHTOB JPYTUX COBPEMEHHBIX 00pa30BaTENIBHBIX TEXHOJIOTHH, MEpPeOoBBIX (GOPM W METOJOB OOYUYEHUS, TaKUX Kak
poOJIEMHBIA METOJI, pa3BHUBaroIee 00yYCHUE, KOMITBIOTEPHBIC TEXHOJOTHH, TECTOBBIM KOHTPOJb 3HAHWHA U JP. B 3aBUCUMOCTH
OT CKJIOHHOCTEH, TOTPEOHOCTE, BOZMOKHOCTEH M CITOCOOHOCTEH KaXKI0T0 KOHKPETHOTO Kilacca B Mapaijieliy.
KonTponb 3a ypoBHEM 3HaHUH ydYalmUXCS MPEAYyCMaTpUBAaeT IMPOBEACHHE J1a0OpPaTOPHBIX, NPAKTHUYCCKHX,
CaMOCTOSTEIbHBIX, KOHTPOJIBHBIX Pa0OT, KaK B TPAIUIIMOHHOM, TaK M B TECTOBOH (hopmMax.
B Tloypounom mnanupoBanuu B rpade «l3ydaembie BOMpOCH» KYPCHMBOM BBIJICJICH MaTepuai, KOTOPHIA MOMJIEKHUT
U3YyYEeHHIO, HO HE BKJIIOUYEH B TpeOoBaHUS K YPOBHIO IOJITOTOBKH BBIMTYCKHUKOB.
Konkpernbie TpeOoBaHUS K YpPOBHIO TOJATOTOBKH BBITYCKHMKOB — OIPEAENICHbI JUIsl KaXKJOTO ypoKa W BKJIIOYEHBI B
[ToypouHO€e muiaHupOBaHUE.
Kpowme Toro, B pe3ynbTaTe U3y4eHUs XUMUU Ha 6230BOM YPOBHE YUCHUK /IOJI2KEH:
Ymersb
* BP06OOUmMB CAMOCTOSITEIBHBIA TMOWUCK XUMHYECKOW HH(OpMalud € HCIOIb30BAHUEM pA3IMYHBIX HCTOYHHMKOB (HAy4HO-
MOMYJSPHBIX WU3JIaHHUM, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB MHTepHETAa); MCTOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH IS
00paboTKH U Mepeaayn XUMHUIECKON HHPOPMAIINH U €€ TIPEACTABICHUS B PAa3IMYHBIX (hopmax;

* HCMOJIL30BATh NPHOOPETEeHHbIE 3HAHUSL M YMEHHSI B IPAKTHYECKOM 1esiTeJIbHOCTH U MOBCETHEBHOM KU3HHU TS

* O0BSICHEHUSI XUMUYECKUX SIBJICHUH, POUCXOSAIINX B IPUPOJIE, OBITY U HA POU3BOJICTBE;

* OIIPEACIICHUS BO3MOKHOCTH MPOTEKAHMSI XUMHYECKHUX MPEBPAIICHUH B PA3IMYHBIX YCIOBUSX U OIICHKH UX MOCECTBUN;

* DKOJIOTHYECKH TPAMOTHOTO TTOBEJICHUS B OKPY>KAIOIIEH Cpeie;

* OLICHKH BJIMSTHUSI XUMHYECKOTO 3arpS3HEHUS OKPY’KAOIIEH CPeIbl HA OpTraHU3M YEeJIOBEKa U APYTHUE KUBBIE OPTaHU3MBI;

+ 6€301MacHOT0 0OpaIeHus C TOPIOYUMHU U TOKCHYHBIMU BEIIECTBAMU, 1a00OpaTOPHBIM 000pYI0BAHHUEM;

* IPUTOTOBJICHUS PACTBOPOB 3aIaHHON KOHIIEHTPAIMH B OBITY U Ha IPOU3BOJICTBE;

* KPUTHYECKOU OIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(DOPMAITH, TTOCTYNAIONIEH U3 Pa3THIHBIX HICTOUYHUKOB.



Astopckas nporpamma O.C. ['abpuensina paccuutaHa OJJHOBPEMEHHO
Ha 34 yaca u 68 yuyeOHBIX YaCOB B T'O/l, TOATOMY C II€JIbIO Pa3rpy3KH yueOHOTO MaTtepuala (ucxost u3 34 4acoB) B Mporpammy
BHECEHBI KOPPEKTHUBHI.
B aBTOpCKY!IO IporpaMmy BHECEHBI CIEAYIOIINE U3MEHEHNUS:
Tema 1. CTpoenue atoma u nepuoaudeckuii 3akon .M. Menaeieena.
- UCKTIIOYEH.:
- TabOpaTOPHBIM ONBIT 1.
Tema 2. CTpoeHue BemecTsa.
Ymenvuweno konuyecTBo yacoB Ha 3 yaca, T.K. HICKIIOYEHbI TEMBI:
- «[Tonumepsi», (TeMa nmoapoOHO u3ydanach B 10 kiacce)
- JTOJISl BBIXOJIa TIPOJIYKTA PEAKIIUUA OT TEOPETUICCKHA BO3MOKHOTO (HET B MUHUMYME COJIePKaHUs)
Hcknoueno:
- 1abopatopHbIe OnbITH 3, 4,6.
Tema 3. Xumnueckue peakuum.
Yeenuueno xonnuecTBo 4acoB Ha 1 yac T.K., B 3Ty TEMY BKJIFOUEHBI BOIPOCHI, KOTOPbIE HE U3YyYAJIUCh B KypC€ XUMHH OCHOBHOM
IIKOJIBI.
Hcknoueno:
- POJIb BOJIBI B XUMUYECKOM peaKIiu, paCTBOPUMOCTh U KJIacCU(UKAIIMSI BEIIECTB MO MPU3HAKY PACTBOPUMOCTH (HET B
00s3aTEIbHOM MUHUMYME COJICPKAHMS)
- XUMHYECKHE CBOMCTBA BOJIbI (TEMA HM3ydajach B OCHOBHOM IIKOJIE);
- Ouosiornueckasi pojib TUAPOIN3a B IJTACTUYECKOM M DPHEPTeTHUECKOM OOMEHE BEIIECTB U YHEPTUU B KIIETKE (HET B MUHUMYME
coaepKaHusl);
- BJIEKTPOIUTUYECKOE TIOTyUYEHHUE aTIOMUHMS (HET B 0053aTeTbHOM MUHUMYME COJIEpKAHU);
- nabopaTopHbIe OnbITHL: 7,10.
Tema 4. BemiecTBa 1 UX CBOJMCTBA.
Yeenuueno xonuectTBo 4acoB Ha 2 4aca T. K. JaHHAs TeMa SIBIISCTCS KIFOYEBOW B KypCce XMMHUM CpeTHEN MIKOIBI 1 HeoOXo1uMa
MOJIHas cucTeMaTu3anus Kypea xumuu ¢ 8 o 11 kiacc.
Hcknioueno:
- B3aUMO/ICCTBUE HATPUs C 3TaHOJIOM U (eHosoM (Tema n3ydanack B 10 kiacce)
- 0COOCHHBIE CBOMCTBA a30THOM M KOHLIEHTPUPOBAHHOU CEPHOU KUCIOTHI;, (HET B TPEOOBAHUSAX K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB)



- nabopatopHsbie onbIThl: 17,18 (ecTh aHamOTHUYHbBIC IEMOHCTpalun ). M3 aBTOPCKON MPOTPAMMBI UCKIIOUEHbl HEKOTOPHIE
JEMOHCTpALMU U 1a00paTOpHbIE OMBITHI U3-3a HEJIOCTATKAa BPEMEHHU Ha UX BBIIOJIHEHHUE NpU | yace B HEJIENIO0, TaK KaK aBTOpCKas
nmporpamMma npeaycmaTtpuBaeT 1/2 yaca B Hesledto.
TPEBOBAHHUS K YPOBHIO ITIOAT'OTOBKU BBIITYCKHUKOB

B pe3yabTaTe n3yyeHusi XMMHH HA 0230BOM YPOBHE YYCHHUK J10JIKEH

3HATH / IOHUMATD

e 8aIICHEIMUE XUMUYECKUEe NOHAMUA . BEIIECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJEKYJIa, OTHOCUTEIBHBIE aTOMHAS U
MOJIEKYJISIDHAs MaccChl, MOH, AJUIOTPONMS, W30TOIBI, XMMHUYECKas CBS3b, DJIEKTPOOTPUUATEIBHOCTh, BAJIEHTHOCTb, CTEIEHB
OKHUCJICHHSI, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIM 00beM, BELIECTBA MOJIEKYJISIPHOIO W HEMOJIEKYJISIPHOTO CTPOEHHSI, PACTBOPHI,
AIEKTPOJIUT U HEDJIEKTPOIUT, INEKTPOIUTHYECKAS JUCCOUMALINS, OKUCIUTEIb U BOCCTAHOBUTEIIb, OKMCIEHUE U BOCCTAHOBJIEHUE,
TEIIOBOM 3(h(EeKT peakiuu, CKOPOCTh XUMHUYECKON peakiuu, KaTajiu3, XHMHUYECKOE paBHOBECHE, YIJIEPOAHBIA CKeJleT,
G yHKIMOHANIBHAS TPYIINA, U30MEPHS, TOMOJIOTHS;

¢ OCHOBHbIC 3AKOHbBI XUMUU . COXPAHCHHA MACCHI BEUICCTB, IIOCTOAHCTBA COCTABA, HCpI/IOJII/I‘ICCKI/Iﬁ 3aKOH,

* OCHOGHbIE Meopuu XUMUU. XUMHUUYECKOW CBSI3U, OHJIEKTPOJUTHYECKOM AUCCOUMAIMU, CTPOCHHUS OPTraHUYECKUX
COCJIMHEHUM;

e BAIICHEUWUE 6eUieCmBa U Mamepuaisbl. OCHOBHBIC METaJIbl U CIUIABBI; CEpHAsi, COJIAHASA, a30THASA U YKCYCHasi KUCJIOTHI;
IeJIOYH, aMMHUaK, MUHEpaJbHble yI0OpeHUs, MEeTaH, 3TUJICH, alleTWUJIeH, OCH30JI, ATaHOJ, >KUPBI, MbLJIa, TJIHOK03a, caxaposa,
Kpaxmaj, KjieT4yaTka, 0K, HCKyCCTBEHHbIC M CHHTETHYCCKHE BOJIOKHA, KaYUyKH, IIJIaCTMACCHI;

yMeTb
e Ha3bleamb V3YYCHHBIE BEIIECTBA 10 «TPUBUAIBHOW» WIIM MEXKIYHAPOJHON HOMEHKIIATYPE;
e onpedenams. BAIICHTHOCTh U CTENIEHb OKUCJICHHUS XUMUYECKUX DJIEMEHTOB, TUIIT XUMUYECKON CBSI3U B COCAUHEHUSIX, 3apsi]

HOHA, XapaKTCp CpPCAbl B BOAHBIX PACTBOpAaX HCOPraHHUYICCKHUX COGHHHGHHﬁ, OKHCIHNTCIIb N BOCCTAHOBUTCIIb,
MNPUHAAJIC)KHOCTh BCHICCTB K PA3JIMYHBIM KJIaCCaM OPraHU4YCCKUX COGHHHGHHﬁ;

e Xapakmepu3oeamb:. DJIEMEHTHl MAJIBIX TIEPHUOJIOB 0 X MOJIOKEHHUIO B Tepuoanueckon cucteme [[.M.Menneneesa; oomue
XUMHUYECKHE CBOWCTBA METAIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWUYECKUX W OPraHUYECKUX COCIUHCHUN;
CTPOCHHUE U XUMHUYECKUE CBOMCTBA U3YYEHHBIX OPTAaHUYECKUX COCIMHECHUN;



e 00bACHAmMbB. 3aBUCUMOCTb CBOMCTB BEIIECTB OT HUX COCTaBa W CTPOEHUS; MPUPOLY XUMUYECKOW CBsI3M (MOHHOM,
KOBaJICHTHOM, METaJUIMYECKON), 3aBUCUMOCTh CKOPOCTU XMMHUYECKON pEaKIMH U MOJ0KEHUS] XUMUYECKOIO PABHOBECHUS OT
pa3IUYHbIX (PAKTOPOB;

U 6bINOJIHAMb XUMUUECKUIL IKcnepumernm 110 paClio3HaBaHHUIO Ba)KHEUIIIMX HCOPraHNYCCKUX U OPraHUYCCKUX BCHICCTB,

e NP060OUmMb CAMOCTOATEIbHBIN MOMCK XMMHYECKOW MHPOPMALMU C UCHOJIb30BAaHMEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO-
NOMYJSPHBIX W3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); MCMONb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHUU
1U1st 00pabOTKU U Nepeiaun XMMHYECKOW HHPOpMAIIMU U €€ TIPEJICTABICHUS B Pa3TUYHbIX (OpMaXx;

HCNO/Ib30BATH MPUOOPETEeHHbIE 3HAHUA U YMEHMS B PAKTUYECKOI eI TeJIbHOCTH U MOBCEHEeBHOM KU3HH IS
. O0OBSICHEHUS XUMUUYECKUX SIBIICHUM, MPOUCXOASAIIUX B IPUPO/JIE, OBITY U Ha MMPOU3BOJICTBE;
. ompeiesIeHUs] BO3MOXKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUHN B PA3IMYHBIX YCIOBUSAX U OIICHKU UX MOCJIEACTBUIA;
. AKOJIOTUYECKHU TPAMOTHOTO MIOBECHHUS B OKPY KarOIIeh cpejie;
. OIICHKU BJIMSIHUSL XUMHYECKOTO 3aTrpSA3HEHUS OKPYIKAIOIIEH Cpe/ibl Ha OpraHr3M YeJIOBEKa M IPYTHUE KUBBIC OPTraHU3MBI;
. 0e301acHOro O0paIeHus ¢ TOPIOYMMHU U TOKCUYHBIMHU BEIIECTBAMHU, JTA0OPATOPHBIM 00 0PYI0BAHHUEM;
. IIPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIICHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;
. KPUTHUUYECKOM OLIEHKU IOCTOBEPHOCTH XMMUYECKOW MH(OPMAIIUH, MTOCTYIAOIIEH U3 pa3HbIX HCTOYHUKOB.

Conep:xanne TeM y4eOHOro Kypca.
Tema 1.CTpoenue atoma u nepuoaudeckuii 3axkon JI. U. MenaeneeBa -3 yaca.

OCHOBHBIE CBEJIEHUSA O CTPOEHHUHU aTOM a. JAapo: MpoTOHBI U HEUTPOHBL. 30TOMBI. DIEKTP OHBL. DNEKTPOHHAs
o0osiouka. DHepreTnueckuii ypoBeHb. OCOOCHHOCTH CTPOECHUS AIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 4-T0 U 5-TO
nepuo0B nepuoaudeckoit cucremsl 1. V1. Menneneesa (mepexonubix siuemMeHToB). [lonaTtre 06 opburansx. s- u p-opOuTaIn.
DNeKTpOHHBIE KOH(DUTYPAIIMH aTOMOB XUMHUYECKUX IJIEMEHTOB.

[Tepuonuueckuin 3akon . M. Menageneera B cBeTe YUEHHUS O CTpoeHUHU aToMa. Orkpeitue /1.
N. MenaeneeBbIM NEPUOANYECKOTO 3aKOHA.

[lepuoanyeckas cucrema xumudeckux 3meMenToB Jl. 1. Menneneesa - rpadudeckoe 0ToOpakeHHE MEPUOTUIECKOTO 3aKOHA.
@U3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEpPA MEPHUOJIa U HoMepa rpyninbl. BaneHTHbIE 351eKTPOHBI. [[prudnHbI
M3MEHEHHUSI CBOMCTB 3JIEMEHTOB B IEPHOJIaX U IpyIax (TJIaBHBIX MOATPYIaX).

[TonoxxeHnne BOAOpPOaA B IEPUOANYECKON CUCTEME. 3HAUCHUE TTEPUOIUYECKOTO 3aKOHA U IEPUOANUYECKON CUCTEMBI



XUMHYCCKHUX JJICMCHTOB I[ n. MGHI{GHGGB& IJIL pa3sBUTUA HAYKHW U IIOHUMAaHHWA XUMHUYECKOU KapTHHBI MUpa.

Tema 2. CTpoenne BemecTBa -11 yacos.

NounHasg xumMmuueckas cBs3b. Karnons! n annonsl. Knaccudukarms noHoB. MIOHHBIE KPUCTATUTMYECKHUE PEIIETKH.
CBoiicTBa BEIIECTB C 3TUM THIIOM KPUCTAJIIIMUECKUX PEIICTOK.

KoBaneHTHas XUMHYEeCKas CB 3 b. DNEKTPOOTPHULIATEIHHOCTD. [losipHas 1 HENMOMSpHAS KOBAaJICHTHBIC CBS3H.
Jumonb. [TonsgpHOCTE CBSA3H U MOMSPHOCTH MOJIEKybl. OOMEHHBINH U JOHOPHO-AKIIENTOPHBIA MEXaHU3MBI 00Pa30BaHUs
KOBQJICHTHOM CBS3U. MOJIEKYJISIpHBIE M aTOMHBIE KpHCTaUInYecKue pereTki. CBOMCTBA BEIIECTB C STUMHU THITAMU
KPUCTAJUIMYECKUX PEIICTOK.

MeTtannuuyeckass XHUMUYECKasa CBS3b OCOOCHHOCTH CTPOSHUS aTOMOB METaJNIOB. MeTayindeckass XuMU9IecKas
CBSI3b U METAJTMYECKAst KpUCTaTHIecKas perieTka. CBOMCTBA BEMIECTB C 3TUM THIIOM CBSI3H.

BonopoagHas xuMudeckas CBS3b. MeXMOJICKYISIpHAS U BHYTPUMOJICKYJIIPHAS BOJIOPOIHAS CBsI3b. 3HAUCHHE
BOJIOPOJTHOM CBSI3M JIJISl OpTraHU3AIMU CTPYKTYp OMOTIOIMMEPOB.

ITo muwme p bl [ImacTMaccel: TEpMOIIIACTHI M PEAKTOILIACTHI, UX MPEACTABUTENH U pUMeHeHne. BoiokHa: mpupoaHbie
(pacTuTenbHBIE U )KUBOTHBIC) U XUMHUYECKHE (MCKYCCTBEHHBIE M CUHTETUUECKHE), X MPEJICTABUTEIN U MPUMEHEHHE.

[a3000pa3Hoe coCTOsSHHUE BellecTBa. Tpu arperaTHbIX COCTOSIHUA BOJIbI. OCOOEHHOCTH CTPOCHHS Ta30B.
MonspHbIii 00eM ra3000pa3HBIX BEIIECTB.

[Ipumepbl Ta3000pa3HBIX TPUPOIHBIX CMECEH: BO3YX, IPUPOAHBIN ra3. 3arpsasHeHue aTMoc@epsl (KUCITOTHBIEC IO,
MapHUKOBBIN 3 dekT) u 60oprda ¢ HUM.

[IpencraButenu ra3000pa3HbIX BEIIECTB: BOJIOPO, KUCIOPOI, YIIACKUCIBIN ra3, aMMHaK, 3TujieH. Mx momyyenue, cooupanue u
pacrmo3HaBaHuUe.

XKXunkoe coctosuue BenrecTBa. Boga. [lorpebnenue Boabl B OBITY ¥ Ha IPOU3BOCTBE. JKEeCTKOCTh BOABI U
crocoObl €e YCTpaHEHUSI.

MunepasbHbIe BOJIBI, UX UCIIOJIH30BAHUE B CTOJIOBBIX U JICYCOHBIX IETISX.

XKunkue kpucTaubl M MX TPUMEHEHUE.

TBepanoe cocTossHUME BenecTBa. AMopdHbBIE TBEpAbIE BEMIECTBA B IPUPOJIE U B )KU3HU YEIIOBEKA, UX 3HAYCHUE U
npuMeHeHne. Kpuctaimmaeckoe CTpoeHUE BEIIECTBA.



HucnepcHble cucTe M bl [loHsTue o gucnepcHbix cucremax. JlucnepcHas ¢asza u qucriepcuoHHas cpesa.
Knaccuduxanus 1ucnepcHbIX CUCTEM B 3aBUCUMOCTHU OT arperaTHOTO COCTOSIHUS IUCTIEPCHOM CpeJibl U JUCTIEPCUOHHOM (ha3bl.

['pyboaucnepcHble CUCTEMBI: 3MYJIbCUU, CYCIIEH3UH, a3PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: T€JIA U 30J1U.

CocTaB BenmecTBa U CMe C e il. BermecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUS. 3aKOH ITOCTOSIHCTBA
COCTaBa BEILIECTB.

[ToHsiTHE «IOJS» U €€ pa3HOBUIHOCTHU: MaccoBas (J0JIsl AJIEMEHTOB B COSJIUHEHUH, 10J1s1 KOMIIOHEHTA B CMECH - J10JIs1
IpUMECEi, JT0JIs1 PACTBOPEHHOTO BEIIECTBA B pacTBOpe) U oObeMHast. [1oJisi BbIX0/1a MPOYKTa PEaKIuu OT TEOPETUUECKU
BO3MOKHOTO.

JlabopaTopHbIe onbIThI. 2. OnpenesieHue TUIa KPUCTATUTNYECKON PENIETKH BENIECTBA U ONHUCAHUE €TI0 CBOMCTB. 3.
O3HaKOMJIEHHE C KOJUIEKIIUEN MOJUMEPOB: MIIACTMACC U BOJIOKOH U U3JieNus U3 HuX. 4. icnibiTaHuEe BOJIbI HA )KECTKOCT.
VYcrpanenue )ecTKOCTH BOJbI. 5. O3HAaKOMIJIEHHE C MUHEPAJIbHBIMU BOJIaMu. 6. O3HAKOMJIEHUE C JUCTIEPCHBIMU CUCTEMAMMU.

IIpakTnueckas padora Nel. [lonyuenue, coOupanue u pacro3HaBaHUE ra30B.

Tema 3. XuMuveckue peakuumn-9 4acos

Peakxuuu, ugymue 63 HU3MEHEHHUS COCTaBa BelleCTB. AJNIOTPONUS U ANIOTPOITHBIE BUAOU3MEHEHUSI.
[TpuuuHbl AJTOTPONMKM Ha TpUMepe MoAUGUKAIIUN KUCIopoa, yriaepoaa u gpocdopa. O30H, ero 6noorudeckas pob.

N3omepsl u nzomepus.

Peakxuuu, ugymue c M3BMEHEHHEM COCTaBa Be e CTB. Peakiiuu coeqnHenns, pa3inoKeHusl, 3aMELICHNUS U
oOMeHa B HEOPTaHMYECKOW U OpraHnYeckoi xumuu. Peakmuu 3x30- u sHI0TEpMUYecKue. TermnoBoit 3 ekt XxuMmudeckon
peaKIuu U TEPMOXUMHUYECKHE ypaBHEHUs. Peakuinyu ropeHusi, Kak YaCTHBIN CIy4yaid SK30TEPMUUYECKUX
pEaKIHnii.

CKOpPOCTh XUMHUUYECKOMN pPEakIilum.

CkopocTh XUMHUECKOHN peakly. 3aBUCUMOCTh CKOPOCTH XUMUYECKOUN pEeaKIMU OT MPUPOIbl PEArUPYIOIINX BEIIECTB,
KOHIIEHTPAILINKU, TEMIIEPATYPHI, TUIOMIAAN TOBEPXHOCTH CONPUKOCHOBEHHUS U KaTanu3aTtopa. Peakuum romo- v reTeporeHHbIe.
[lonsiTue o katanuse u katanuzaropax. DepMeHThI Kak OUOIOTHUUYECKUE KATAIU3ATOPbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHMSI.

OO0paTuMOCTh XUMHUYECKHUX peakiuil. HeoOpatumbie u oOpaTumMbie Xumudeckue peakuuu. CocTostHue

XUMHUYECKOTO paBHOBECHUS 111 OOpaTUMBIX XUMHUUECKUX peakinil. CiocoObl CMENIEHUsI XUMUYECKOTO PAaBHOBECHS Ha TpUMEpPE



cuHTe3a aMmMuaka. [ToHsTHe 00 OCHOBHBIX HAYUHBIX MPUHIUIIAX TIPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHUaKa WJIM CEPHOU
KHUCJIOTBI.

Ponpr BoOaAB B XUMHUUYECKOHN peakxluu Mcruaabele pacTBopsl. PACTBOPUMOCTE M K1acCU(pUKALMS BEIIECTB 10
ATOMY MPHU3HAKY: PACTBOPHUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DIIEKTPOJIUTHI U HEANEKTPOJIUTHL. DNEKTPOIUTHYECKAs nucconuanusi. KucimoTel, OCHOBaHUS U COJM C TOYKH 3PEHUSI TEOPUU
ANEKTPOJIUTUYECKON JUCCOLMALINH.

XUMUYECKHE CBOMCTBA BObI; B3AUMOICHCTBUE C META/IaMU, OCHOBHBIMU U KUCIIOTHBIMU OKCUAAMHU, Pa3JI0KEHUE U
o0pa3oBaHue KPUCTAIOTMAPATOB. Peakiyu rugparauu B OpraHMuecKod XUMUHU.

F'maponu3 oOpraHUYEeCKUX M HEOPTaHUYECKUX coeJquHeHHH. HeoOpatumerit ruaponus. O6patumsl it
TUAPOJIN3 COJIEH.

I'uaposin3 opraHuyecKuX COEIMHEHUN U €ro MPAKTUYECKOE 3HAUEHUE IS TTOTYyUYEeHUS THAPOJIM3HOTO CIIUPTA U MbLIa.
buonorndeckas poib ruIposin3a B IJIACTUYECKOM U SHEPTETUYECKOM OOMEHE BEIIECTB U SHEPTUH B KIICTKE.

OKHCIUTENbHO-BOCCTAHOBUTENBbHBIE peakluu CreneHs okuciaeHus. OnpeaeneHnue CTENEeHN OKUCICHUS
no gopmyne coenunenus. [louaTre 06 OKMCIUTETFHO-BOCCTAHOBUTENBHBIX peakiusiXx. OKUCIEHHE U BOCCTaHOBJICHHE,
OKHCJIUTENb U BOCCTAHOBUTED.

DI eKTpoau 3. DIEKTPOIU3 KaK OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIN MpoLiecc. DIEKTPOJIN3 PACIIaBOB U PACTBOPOB Ha
npumepe xjopuaa HaTpus. [IpakTnueckoe TpUMEHEHHE 3JIEKTPOIU3a. IIEKTPOIUTHUECKOE MOTYyUYECHUE AITFOMUHHSL.

JlaGopaTtopHble onbIThI. 7. Peakiiys 3aMenieHns: MeJIM 5KeJI€30M B pacTBOpPE MEAHOTO Kymnopoca. 8. Peakiuu, uayuiye ¢
oOpa3zoBaHHEM OcajKa, ra3a u Bojbl. 9. [lomydyenne Kuciopoa pa3ioKeHneM NEPOKCHIa BOJOPOAa C TOMOIIBIO OKCUAA
mapranma (IV) u katanassi ceiporo kaprodens. 10. [lomyuenue Bogopoaa B3auMoAeHCTBUEM KHCIOTHI ¢ TMHKOM. 11. Pa3znmuunbie
CIIy4au TUAPOJIN3a COJIEH.

Tema 4. BemmecTBa u ux cBoiicrBa -11 gacos.

M e T a 1 11 bl. B3aumoaeiicTBre METANIOB ¢ HEMETANIAMU (XJIOPOM, CEpOH U KUCIOpo1oM). BzanuMoielicTBrE MIEIOYHBIX U
1IEJI0YHO3EMENBHBIX METAIIOB C BOJOM. DIEKTPOXUMUUYECKUIN Pl HAMIPSKEHU MeTaiuioB. B3anuMmoielicTBue MeTaioB ¢
pacTBOpaMu KUCJIOT U cojied. AntoMuHoTepMusi. B3aumoieiicTBue HATPUsL C 3TAHOJIIOM U (PEHOJIOM.

Koppo3sus metamnos. [loHsiTHEe 0 XUMUYECKOM U 3JIEKTPOXUMHUUECKON KOPpOo3uu MeTaiioB. CrocoObl 3alUThl METAIIOB OT
KOPpPO3UH.



He M e Tan bl CpaBHUTENIbHAS XapaKTEPUCTHKA TAIOTEHOB KaK HanOoJee TUMTMYHBIX MPEICTaBUTENCH HEMETAIIJIOB.
OxkucnuTenbHbIE CBONCTBA HEMETAIOB (B3aUMOJICHCTBUE ¢ METAJTIAaMU U BOJIOpOoJiIoM). BoccTaHoBUTEIBEHBIE CBOMCTBA
HEMETAJIOB (B3aUMOEHCTBHE C O0Jiee IIEKTPOOTPUIIATEIbHBIMU HEMETAUIAMU U CJI0KHBIMH BEIIECTBAMU -OKUCIUTEIISIMU ).

KucnoTrsl Heopranuueckue u opraHuyecku e Kinaccupukarus Kucior. XuMHUUYECKHE CBOMCTBA KUCIIOT:
B3aMMOJICHCTBHUE C METaUIaMH, OKCHJIaMH METAJJIOB, TUAPOKCUIAMU METAJLIOB, COJISIMU, CIIUPTAMHU (peakius dTepudUuKaIium).
OcoOble cBOICTBa a30THOM U KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI.

OcHOBaHUS HEOpPTaHUUYECKHNE U OpraHuUeckKue OcCHOBaHUA, UX KIaccupUKaIusi. XUMUYECKUE CBOMCTBA
OCHOBAaHMI: B3aMMOJECUCTBUE C KUCIOTAMH, KUCIIOTHBIMUA OKCHJIAMU U COJIIMU. Pa3nokeHrne HepacTBOPUMBIX OCHOBAHUIA.

C o 1 u. Knaccudukanust cosneii: cpeiHre, KUCIbIE 1 OCHOBHBbIE. XMMUYECKHE CBOMUCTBA COJIeH: B3aUMOJICUCTBUE C KUCIIOTaMH,
HieJI0YaMu, MeTaJJIaMH U coJisiMu. [IpencraBuTenu cosield U UX 3HaA4YCHUE. XJIOpU HATpHs, KapOoHaT Kanbius, GocdaT Kambius
(cpennue conu); THAPOKAPOOHATHI HATPHUS U aMMOHUS (KHUCIIbIE CONH); THApokcokapoonat meau (1) - mamaxut (OCHOBHAs COJIb).

KauecTBeHHbIe peakinu Ha XJIOpHI-, CyIb(har-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUs, KaTuoHbI xkese3a (1) u (111).

'eneTrTnueckas cBSI3b MEXAY KIaCCaMU HEOPTAHUYECKUX H OPTaHUYECKUX COCTUHEHH
1. [loHATHE O TEHETUYECKOU CBSI3U U T€HETUYECKUX psifax. I eneTnueckuil psi Metaiuia. ['eHeTHYECKUH psil HeMeTalla.
Oco0EeHHOCTH TEHETUYECKOTO PsiZla B OPraHUYECKON XUMHUHU.

JlaGopaTopHbie onbIThl. 12. McnibiTaHME pacTBOPOB KUCJIOT, OCHOBAHUM M cosielt nHaukaropamu. 13. B3aumopeiicTBue
COJISTHOM KHCJIOTBI M PaCTBOpPA YKCYCHOM KHCJIOTHI ¢ MeTajuiamMu. 14. B3auMmoneiicTBrE CONSTHON KUCTIOTHI M PacCTBOpPa YKCYCHOM
KHUCJIOTBI C OCHOBaHMAMU. 15. B3aumoaelcTBuEe COMSHOM KUCIOTHI U pacTBOPa YKCYCHOM KUCTOTHI ¢ coyisiMu. 16. [Tonydyenue u
CBOMCTBa HEPACTBOPUMBIX OCHOBaHM. 17. ['MAPOIN3 XJIOPUIOB U alIETATOB IIEIOYHBIX METAIIOB. 18. O3HAKOMIIEHHE C
KOJUICKITUSIMU: ) METAJIJIOB; 0) HEMETAJUIOB; B) KUCJIOT; T') OCHOBAHUH; 1) MUHEPAJIOB M OMOJIOTHYECKUX MATEpUaJIOB,
coAepKaluX HEKOTOPHIE COJIN.

IIpakTnueckas padora Ne2. Pemenne skciepruMeHTaIbHBIX 33/1a4 HA WACHTH(PUKAIIMIO OPTAHNYECKUX M HEOPTAHMYECKUX
coearHe



Y4eOHO-TeMaTHYECKUH IVIAHMPOBAHUE

Ne Tembl Bcero DopMbI KOHTPOJISA
n/n 4acoB Ypoku IIpakTHyeckue padoTbl KonTpoJbHbIe
padoThI
1. Tema 1. Ctpoenue atoma u 3 3 - -
NEPUOJUYECKUIN 3aKOH
JI.1.Menneneera
2. Tema 2. CtpoeHue BeliecTBa 11 9 [Ip. p. Nel «Ilonyuenue, K. p. Nel
coOMpaHue U pacro3HaBaHUe
ra3oB»
3. Tema 3. Xumudeckue 9 8 - K. p. Ne2
peakuuu
4. Tema 4.BemecTtBa u ux 11 9 [Ip. p. Ne2 «Pemenue Uror K.p. Ne3
CBOICTBa HKCIIEPUMEHTAIBHBIX 3a]1a4 Ha
UJEHTU(DUKALIHIO
HEOPTaHUYECKUX COCTUHEHU
Hroro 34 2 3







KanengapHo-treMaTuyeckoe mJiaHupoBaHue y4eOHOro npeaMera Ha yuyeOnbii rog 11 kiacc,
(0a3oBb1il ypoBeHb 1uac B Hexes110, Bcero 34 yaca), YMK O. C. I'aOpuesnsina

Ne n/m Tema ypoka Koa-Bo Hara
4acoB
Iian DakTH4
Tema 1. Cmpoenue amoma u nepuoouyecxkuit 3axon /[.U.Menoeneesa (2uaca)
1. Nuctpykrax no T.b.Ctpoenue atoma.
2. ITepnonnueckuii 3akon J[.M.MeHneneeBa B cBeTE yUeHUS O CTPOSHUM aTOMa
Tema 2. Cmpoenue eewecmea (12uacos)
3 WNonHnast xumuaeckas CBsI3b
4-5 KoBasieHTHast XumMu4deckas CBsI3b
6 Merannnueckast
XUMUYECKasi CBSI3b
7 Bopoponnas xumnudeckasi CBSI3b
8 ["a3000pa3Hoe cocTosHUE BEUIECTBA
9 [Ipaktuueckas padora Nel «Ilomyduenue, coOupanue u pacrio3HaBaHUE Ta30B»
10 Kunkoe u TBEp0€ COCTOSTHUE BENIECTBA
11 JlucniepcHbIE CHCTEMBI




12

CocraB BemlecTtBa. CMecu

13 O600uieHue u cucremMaTu3auus 3HaHui 1o TeMe: «CTpoeHue BelecTBa
14 Kontponbsnas padora Nel no reme: «CTpoeHue BemecTBa»
Tema 3. Xumuueckue peaxyuu (Quacos)
15-16 | Knaccudukanusi XuMHU4eCKUX peaKIuii B HEOPTraHUYECKOW U OPTaHUYECKON XUMUHU.
[ToBTOpHSBII HHCTpYKTaX 110 T.b.
17 CKopoCcTh XUMHUYECKOHN pEaKLIUU
18 OO6paTUMOCTh XUMHUYECKUX PEAKIIH
19 Poib BOABI B XUMUYECKHUX PEAKITUSAX
20 IM'uaponus
21 OKHUCIUTENhHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUU




22 O600uieHne 1 cucTeMaTu3alus 3HaHUH 110
TeMe: «XUMUYECKHUE PEAKIIUM
23 KonTponbsnas padora Ne2 o
TeMe: « XUMUYECKHUE PEAKITUN
Tema 4. Bewecmea u ux ceoiicmea (10 uacos)
24-25 | Metamnel. Koppo3uss  MertamioB. MeTamtyprus.
DIIEKTPOIU3.
26 HewmeTtanbt
27 Kucnotsr
28 OcHoBaHus.
AmdoTepHble COeTMHEHUS: OKCUBI, THAPOKCHUJIBI.
29 Comm
30 [Ipaktuueckas pabora No2.
«Perienne SKCIepUMEHTANBHBIX 33/1a4 HA UACHTU(PUKAIIMIO HEOPTAaHUIECKUX U
OPTaHUYECKUX COCITMHECHUI
31 O0o00menne U cucTeMaTH3ANMS 3HAHUI 110 HEOPTAHNYECKOH M OPraHUYeCKOil XMMHUMN.
32 HroroBasi kKoHTpoIbHAsA padoTa Ne3
33-34 | AHaJan3 KOHTPOJIbHOH padoTbl O0001IeHe U cCUCTeMAaTH3alusl 3HAHUIA MO KypCy

o01Ieil U HEOPrAaHUYECKOM XUMUU




N

YUYEBHO-METOANYECKOE OBECIIEYUEHMUE:
Y4yeOHUK:
Xumus. 11 knacc.ba3oBelit ypoBenb: Yueb. ansa oomeo0pasonart. yupexaenuit/ O.C. 'abpuenss. - M.: IIpoda, - 2013.
INa6puensn O.C., JIsicoBa I'.I'. «Xumusi». 11 knacc. Metoauueckoe mnocooue. — M.: JIpoda, 2003.
IMabpuensu O.C., OctpoymoB W.I'. Xumus. 11 knacc: HacronbHas kaura yuutens. B 2-x gactax. - M.: Ipoga, 2004.

JIOKyMeHTHI:

1. TIlpuka3z Munoopuayku ot 17.12. 2010r. Ne 1897 «O6 ytBepxkaeHun u BBeaeHuu B aeiictsue @I'OC OO0»

2. Ilpuka3z MunoOpnayku ot 17.05.2012 Ne 413 «O06 yrBepxkaenun u BBenenuu B nerictsue @I'OC cpennero( mosHoro)
o01iero oOpa3oBaHUs

3. IMucebmo MunucrepcTBa oOpazoBanus 1 Hayku PD ot 19 anpens 2011r. Ne03-255 «O BBeaeHuu deaepanbHbIX
rOCy/IapCTBEHHBIX 00Pa30BaTEIBHBIX CTAHAAPTOB OOLIEro 00pa30BaAHUS

4. Tlpuka3z Muno6pnayku Poccun ot 7 utonst 2012 1. Ne 24480 «O06 yTBepkaeHnn ¢eaepaibHOro rocy1apcTBEHHOTO
00pa3oBaTEILHOTO CTaHJApTa CPeAHEro (ITOJTHOTO) OOIIEro 0Opa30BaHMs»

5. @enepanbHOIO roCyJapCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O O0IIEro 0Opa3oBaHus (MpUKa3

MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @eaeparuu ot 17 aexadbps 2010 r. Ne 1897)
6. IlpumepHbie TpOrpaMMsbl 10 Y4eOHBIM MpeaMeTaM (eaepaibHOro 6a3UCHOTro yueOHOro TIIaHa.

OcHamenne yue0HOro npomecca

HartypanbHble 00beKTbI:

Komnnexkunun MuHepanoB U TOPHBIX MOPO;

MeTajioB u CIJIaBOB;

MuHepanbHbIX yI00pEeHUH;

[Inactmace, Kayq4yKoB, BOJIOKOH.

XuMHn4ecKkne peakTuBbI U MATEePHUAJIbI:

Haubomnee gacTo ucnonp3yemsie :

I)ITpocTeie BeliecTBa: Meb, HATPUM ,KAJIbIIWNM, MAarHUMN, JKEJI€30, IIUHK;

2)okcunbl: meau(||),kanpius, xenesa(|||),maramus;

3)KUCIOTBI: CepHasi, COJIsSIHAsI, a30THAS,

4)oCcHOBaHUS - TUAPOKCHUJIbI: HATPUS, KaIbLiKs,25%-Hbli BOJIHBIA PACTBOP aMMHAKA;
S)conu: xyopuasl HaTpust, MmeAu(||),anroMunus, xenesa(|||);HuTpaThl Kainus, HaTpus, cepelpa; cynb(aTbl
menu(||),»xene3a(||),xemnes3a(|||),aMMOHUS; HOAUT Kadusi, OpOMUJT HATPUS,



6)opraHyecKrue COSIUHECHUS: ATAHOJ, YKCYCHasl KUCJIOTa, METUJIOBBIN OpaHXeBbIH, (heHOoNPTaNenH, JTaKMyC.
XuMuyeckasi 1ad0paTopHasi HOCyAa, alnaparbl U NIPUOOPHI:

)IIpu6ops! 15 paboThI ¢ razamu;

2)anmapaThl U IPUOOPHI 7S ONBITOB C TBEPABIMHU, )KUJKUMH BEILIECTBAMHU;

3)usmepurenbHble MPUOOPHI U MPUCTIOCOOTEHUS ISl BBINOJIHEHUS ONBITOB;

4)cTekJIIHHAs ¥ TIaCTMaccoBas MOCy/1a U MPUCIOCOOIEHUS 111 TPOBEICHUS OIBITOB.

Mopean:

HabGopsl Moeneit aToMoB AJis COCTaBICHUS IApPOCTEPKHEBBIX MOJIEIEH MOJIEKYT;

Kpucrannuueckue pemeTku conei.

Y4eOHbIe MOCOOUA HA EYATHON OCHOBE:

Ilepuonnueckas cucrema xumuyeckux aieMenToB .M. Menzeneesa;

Tabnuia pacTBOPUMOCTH KUCIOT, OCHOBAHUI COJIEH;

DIEKTPOXUMUYECKUH P HAIPSKEHU METAILIIOB;

AJTOPUTMBI IO XapaKTEPUCTUKE XUMUYECKHX AIEMEHTOB, XUMUUYECKUX PEaKLNUN, PEHICHUIO 33/]1aY;
JluakTryeckue MaTepualibl:paboune TeTpaau Ha eYaTHOM OCHOBE, MHCTPYKIIMH, KAPTOUKHU C 3aJaHUSIMU,TaOJIMIIbI.
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