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Pabouas mporpamma coctaBieHa Ha ocHOBe [IpuMepHO ToCyqapCTBEHHOH MpPOrpamMMmbl MO XUMHH IS
00111e00pa30BaTeNbHBIX KO



Paznea 1. [losicHuTeILHAS 3alIUCKA

Pabouas nporpamma no xumuu pazpaboTaHa B COOTBETCTBUU CO CIEIYIOIIMMH JOKYMEHTAMHU.

1. ®epepanbHOr0 KOMIIOHEHTA TOCYAAPCTBEHHOTO CTAHAAPTHOTO 00pa30BaHusl, yTBEPKICHHOTO prKka3oM MuHoOpa3oBanus Poccuu ot 5 mapra
2004 roga Ne 1089 «O0 yrBepkneHnn ¢GeaepaabHOr0 KOMIIOHEHTA TOCYIapCTBEHHBIX CTAaHAAPTOB HAYAIBHOTO OOIIETO, OCHOBHOTO M CPEIHETO
o011ero 00pa3oBaHUY;

2. Ilporpamma mO XUMHUUIJIA TOJXYYEHHUS OCHOBHOro (cpeaHero) oOpaszoBanus (muchbMo JlemapraMeHTa TOCYIapCTBEHHOW IOJMUTUKH H
oOpa3oBanust MuHucTepcTBa 00pasoBanus 1 Hayku Poccuiickort depeparuu ot 07.06.2005 1. Ne 03-1263);

3. Ilpukaza MunuctepcTBa 00pa3oBanus W Hayku Poccuiickoit @enepanun ot 27.12.2011 No 2885 «O06 yrBepkaeHuu deaepalibHBIX MepeuHei
Y4eOHUKOB, PEKOMEHIOBAHHBIX (IOIMYIIEHHBIX) K HCIOJIB30BAaHUIO B 0OOpa30BaTEIBHOM Mpolecce B 00pa30BATEIBHBIX YUPEHKIACHHSIX,
pean3yronmx o0pa3oBareiabHble MPOrpaMMbI OOIIET0 00pa30BaHUS U MMEIOIIUX TOCyIapcTBeHHYIO akkpenuTaruio Ha 2013-2014 yueOHbrit
TOI»;

4. VYuebHoro niaHa

5. TIporpammsl o xumun s 8-11 kmaccoB obmieoopazoparensHbix yapexaeanit/ H.E.Ky3nemnosa, M.: Benrana — ['pag, 2012

Paboyast mporpaMma mpenycMaTpuBaeT peaiu3aluio yueOHHKOB, PEKOMEHJOBAHHBIX K HCIIOIB30BaHHI0 B oOpaszoBarenbHOM mporecce B OV,
pealM3yIonMx 00pa30BaTeIbHBIC MPOTPAMMBI OOIIET0 OO0pa30BaHUS M UMEIONIMX TOCYIapCTBEHHYIO akkpemutanuio B 2013/2014 ydeOHOM TOIY
(mpuka3z Muno6puayku Poccuu ot 13.12.07 Ne 349):

H.E.Ky3nenosa, 1.M.TutoBa, H.H.I'apa. Xumus. 9 knacc. - M.: Bearana-I'pag.

3aJauHUK:

H.E.Ky3nenosa, A.H.JI€Bkun. 3anaunuk no xumun. 9 kinacc. - M.: Benrana-I"pad.

[Ipenmer xumun crnenu@uueH. YCHEMIHOCTh €ro HM3yUeHHUs CBs3aHAa C OBJIAJCHHUEM XHMHUYECKHUM S3BIKOM, COONIOJICHUEM TEXHHKHU
0€30IMMacCHOCTH IIPH BBITTOJHEHUU XUMHUYIECKOTO IKCIIEPUMEHTA, OCO3HAHIMEM MHOTOYHCIICHHBIX CBSI3€H XUMHUU C IPYTUMH IIPEAMETAMHU.

Leap kypca - BOOpYXEHHME YYalIUXCSl OCHOBAMH XHUMHYECKHX 3HAHHM, HEOOXOJMMBIX ISl TIOBCEIHEBHOM KH3HU, MPOU3BOJCTBEHHOMN
JESATEILHOCTH, TPOJIOJDKEHUS 00pa30BaHUs, NMPABWILHON OpPUEHTAIIMH ¥ TIOBEJICHUU B OKPYXKAIOIIEH cpelle, BHECEHUE CYIIECTBEHHOTO BKIAaa B
pa3BUTHE HAYYHOTO MUPOTIOHUMAHUS yUaIIUXCS.

B maHHO# miporpaMMe BeIpakeHa T'YMaHHCTHYIECCKAsT U XUMHUKO - SKOJIOTHYECKAask HAPABICHHOCTh W OPUCHTAIINS HA pa3BUBAIOICe OOyUeHUE.
B Helt oTpakeHa cucTeMa BaKHEHIIMX XWMUYECKUX 3HAHUH, pacKpbiTa poJib XMMHUU B MO3HAHUU OKPYXKAIOUIETO MUpPa, B TOBBIIICHUH YPOBHS
MaTepruaIbHOW KU3HU OOIIECTBA, B Pa3BUTUH €T0 KYJIbTYPHI, B PEIICHIUHN BOXKHEUIITNX TPOOJIEM COBPEMEHHOCTH.

3agaum Kypca:
" BOOPYKHTbH YUaIUXCS 3HAHUSIMH OCHOB HAyKH M XUMHUYECKOW TEXHOJIOTHH, CIIOCO0aMU UX  JIOOBIBaHUS, TIEpEepabOTKU M IPUMCHCHHSI,
" PpacKpBITh POJb XMMHH B TO3HAHHM MPUPOIBI U OOECIICUYCHUH >KU3HH OOIIEeCTBA, MOKA3aTh 3HAUEHUE OOIIEro XUMHUYECKOTO OOpa3oBaHHs IS

MPABWJIBHON OPUECHTAIINHY B )KH3HU B YCIIOBUSX YXYIIICHUN YKOJIOTHIECKON 00CTAaHOBKH;

" BHECTH BKJI]] B pa3BUTHE HAYyYHOTO MHUPOTIOHUMAHUS yUYCHUKA;
" pa3BHUTh BHYTPEHHIOI MOTHBAIIUIO YUEHUS, TIOBBICUTh HHTEPEC K TIO3HAHHUIO XUMUH;
" Ppa3BHUTh IKOJIOTHUECKYIO KYIbTYpPY yUaIluxcsl.



JlaHHas IporpaMMa OpUEHTHPOBaHA Ha 00Ie00pa30BaTEIbHbIE KIIACCHI.

IToMMMO OCHOB HayKH, B COIEP)KaHME IIPEIMETa XUMUS BKIIOUYEH PsJ CBEICHUN 3aHUMATEIIBHOTO, HCTOPUYECKOT0, MIPUKIAJHOTO XapaKTepa,
COJICUCTBYIOIIMX MOTUBALIMY YYCHUS, PA3BUTHUIO II03HABATEILHBIX HHTEPECOB M PELICHUIO IPYIUX 3a4a4 BOCIIUTAHUS JINYHOCTH.

B nporpamMMe peann3oBaHbl CIEAYIONINE HANIPABJICHHA

" [yMaHU3alUM COAEPKAHMS U IPOLECCa €r0 YCBOCHUS;

" HKOJIOTM3ALMH Kypca XUMUHU;

"  MHTETpaluy 3HAHWW U YMEHUN;

"  I0CJIEJIOBATENILHOIO Pa3BUTHS U YCIOXKHEHHS y4eOHOr0 MaTepuaia u Cioco0OB €ro U3y4eHusl.

AKTYaJlbHOCTB: B CUCTEME €CTECTBEHHO-HAYYHOTO 00pa30BaHMsI XUMHU KaK y4eOHBIH MpeIMeT 3aHMMAaeT BYKHOE MECTO B TIO3HAHUH 3aKOHOB
IPUPOJIBI, B MAaTEPHATILHON KHU3HHU OOILLECTBA, B PEIIEHUH TI100albHBIX MPo0JIeM YeI0BeYecTBa, B (POPMUPOBAHMM HAyYHOU KAPTUHBI MUpa, a TAKXKe B
BOCIIUTaHHUH SKOJIOTUYECKON KYJIbTYpPHI JIFOJIEH.

XuMus Kak y4eOHbII IpeaAMeT BHOCUT CYLIECTBEHHBIH BKJIAJ B HAyYHOE MHUPOIIOHMMAHHUE, B BOCIUTAHUE U PA3BUTHUE y4allUXCs; MpU3BaHa
BOOPY)XHTh YYaIIUXCS OCHOBAaMH XHMHUYECKHX 3HAHWW, HEOOXOIMUMBIX JUIsI TOBCEIHEBHOW KHU3HH, 3aJIOKUTh (YHJaMEHT JUIs JAIbHEHIIero
COBEPILICHCTBOBAHMSI XMMHUYECKMX 3HAHMHM KaK B CTapIIMX KjaccaX, TaK U B APYrMX y4eOHBIX 3aBEIEHUSX, a TAKXKe MPaBUIbHO COPHUEHTUPOBATh
MIOBEICHUE y4YalIMXCsA B OKPYXKAIOLIEH cpelie.

B copepxaHuu 1aHHOTO Kypca IpPeICTaBICHbl OCHOBOIOJATAOINE XUMUUECKAE TEOPETUUECKUE 3HAHMsI, BKIKOYAIOIINE NU3YYEHHE COCTaBa U
CTPOEHHUs BEIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOECHUS, KOHCTPYMPOBAHUE BEIIECTB C 3aJJaHHBIMU CBOMCTBAaMH, MCCIIEIOBAHNE 3aKOHOMEPHOCTEN
XMMHMYECKUX IPEBPAILECHNUN U IIYTEH YIPABICHUS UMU B LIEJIAX MOJIYYEHHsI BELLIECTB, MATEPUAIIOB, SJHEPTUHU.

[IpuHnunsl oOyuyeHuss XMMHH, MOJAXO0/Ibl K ONPENEICHHUIO COAEpKaHUS KypCOB XUMHUH, NIOCIIEA0BATENIbHOCTh U3JI0KEHUS MaTepuaia, METObl U
cpezacTBa 00y4eHHs, OpraHU3aIHsl ypOKOB XMMUHU, KOHTPOJIb YCBOCHHUS 3HAaHUI paccMaTpUBaeTCsi B METOIMKE O0yUeHUs XUMUU.

B nporpamme 1 yueOHMKE peann30BaHbl CIEIYIOIINE TPUOPUTETHBIE HIEH:

I'ymanu3anust — ¢ e€ mo3uuii oOydaronuiics — 3To BbICIIAs LIEHHOCTh, IIKOJIA — Cpe/ia, 00ecleynBaroIas ycaoBUs JUIS MOJHOLEHHOTO pa3BUTHS
oOyueHus, pa3BUTUS JIMYHOCTU U MHIUBUIYaIbHOCTU oOydaromierocs. Bakueleil 3aaueil TyMaHU3allUu YY€HUsS SIBISIETCS CO3HATEIbHBIM BBIOOP
CBOEH MHJIUBUAYabHONU 00pa30BaTeNbHON TPACKTOPHH.

HNHuTerpanus — HanpasiieHa HAa YIUIOTHEHUE U MUHMMM3ALUIO CONEPKAHUA, YKPEIUICHUE NUIAKTUYECKUX E€IMHHUIl U PACIIUPEHUE IOJISI TBOPUYECKOU
NEATEINbHOCTH.

O0001eHNe U cHCTEeMATH3alUsl — HAllpaBJIeHa Ha YIUIOTHEHHE TEM Kypca U YMEHUS IPUMEHATh HHTETPUPOBAHHBIC 3HAHMS HA IPAKTHKE.
DyHraMeHTANU3AUMA W  METOJO0JOIrM3alud — YYUTBHIBAETCA TEOPETUKO-DKCIEPUMEHTAIBHBIA XapakTep HAYKM M PaCKpPBIBAIOTCS METOJbI
HCCJIETOBaHMs BELIECTB, CIOCOOBI NEHCTBUN K MX MPUMEHEHHUIO. 3aJaHHsl METOJI0JIOTMYECKOTO XapaKTepa BKIIIOUEHBl B TEKCTHl YYEOHUKOB U B
CHCTEMY CaMOCTOSTENIbHOW pabOThl 00yUYaIOIIHUXCS.

JKOJIOTH3alUsl — JKOJOTHYECKasl HANpaBICHHOCTh MPEAMETHON o0nacTh «XHUMHS» PACKPHIBAET OCHOBHBIE MPOOJIEMbI SKOJIOTHH, CBSI3aHHBIE C
XUMUEH, IIyTH UX PELLICHHUs, POJIA XUMUYECKON HAyKU U IIPOU3BOACTBA.

IIpakTnyeckass HANPaBJEHHOCTb — BbIJEJICHBI IPUKJIAJIHbIE CUCTEMBl 3HAHHM, CIIEI[UAIbHbIE IJ1aBbl JAJi1 00Jiee MOJIHOrO PACcCKPHITHS U 0000IIeHUS
IIPAaKTUYECKOr0 MaTepuaa, [I0Ka3aHbl 3HaYEHUE, TEXHOJIOTUH ITOJIy4CHHUS U IPUMEHEHUE BELIECTB B KU3HU YEIIOBEKA.



CucreMa KOHTPOJISI M OLEHKHU Y4eOHBIX JOCTHKEHUH YyYaluXcsi M0 XUMHUHM: B CBOCH paboTe UCTIONB3YI0 OOIIETTPUHATHIE BUBI KOHTPOJIS —
TeKyIUI, TeMaTUYEeCKUI U TECTOBBIM, a TaKXKe Pa3sHOYPOBHEBYIO TUArHOCTHUKY, YTO IMO3BOJISIET HE TOJIBKO ONPEIEIUTh, KAKOW Pe3ysbTaT JOCTUTHYT
[IPU M3Y4EHUH MaTepuaia, Ho U 0oJiee IMOJHO U CBOCBPEMEHHO BBISBUTH OCHOBHBIE MTPOOEIBI B 3HAHUSAX U YMEHHUSAX YUCHUKOB, a TAK)KE CIIAHUPOBATH
paloTy 1o UX KOPPEKLIHUH.

C camoro Hayajla U3y4€HHUs TEMbl YUEHUKU 3HAIOT, HA KaKOM pe3yJIbTaT OHU JOJKHBI BBIMTH, a CUCTEMA JO3UPOBAHHBIX JIOMAIIHUX 3aJaHUN
IIOMOTAeT KaKAOMY PEOCHKY JOCTHYb KOHKPETHOH LIEJIH.

HoBrle opueHTHpBI 00pa30BaTENbHON NOATOTOBKY yYAIIUXCsl OTIPEISIAIN U3MEHEHHSI B COJICPKAHUN KOHTPOJISI UX YUEOHBIX JOCTHIKEHHA.

B Hacrosiee BpeMsi UCHONB3YI0 YPOBHEBYIO JMAarHOCTUKY Y4eOHBIX JOCTM)KEHUH IIKOJIBHUKOB (ypoBHH A, B, C), xoropas mo3Boiser B
M3BECTHON Mepe TOBOPHUTH 00 OLIEHKE MPEAMETHON I'PaMOTHOCTH YJauxcs (ypOBeHb A) U ONPENIENeHNH X IPEeAMETHONW KOMIIETEHTHOCTH (YpoBHH B
u C).

Pemenne npoOiemMbl KOHTPOJIS U OLIEHKH Y4€OHBIX JOCTHMKEHHUN ydyallMXcs Ha COBPEMEHHOM JTalle pa3BUTHs OOLIECTBA HE MOYKET YCIIELIHO
OCYLLIECTBIATHCS 0€3 MCIOJIb30BaHUS CPEICTB MH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruil (MKT).

C aktuBHbIM ucnoaszoBanueM UKT pacmmpunuck BO3MOXKHOCTH peasin3alliy NPEIMETHBIX TECTOB. DJIEKTPOHHbBIE TECTUPYIOIINE KOMIUIEKCHI
MO’KHO BHE/IPSTH Ha 3aHATUAX:

* IpU U3YyYEHUH HOBOI'O MaTepHalla — TECTOBbIE 3aJJaHUsI CTAHOBSITCS ONEPATUBHON «OOPATHOM CBSA3bIO» 110 YCBOCHUIO YYAIIUMUCS OTAEIIBHBIX

y4EOHBIX 3JIEMEHTOB CO/IECP)KAHUS;

* [IpU pPELICHUHU 3a/1aY;

* NpU IPOBEAEHUM JIAOOPATOPHBIX PabOT — TecToBas (hopMa KOHTPOJS MO3BOJSET OBICTPO OLEHUTHh TEOPETHUYECKYI0 U IPAKTUYECKYIO

TOTOBHOCTP yYAIIUXCS K BBITOJIHEHUIO SKCIIEPUMEHTA U OCYIIECTBUTH aKTYAIN3aLUI0 HEOOXOIMMBIX 3HAHUI U yMEHHUIA;,

* [IpY MOBTOPEHUM U 3aKpeIJICHUH y4eOHOro MaTepuana;

* [IpU IIPOBEACHUU 3a4E€TOB.

Peanuzanus UKT B TecTupoBaHUM 1TO3BOJISIET:

* IOBBICUTh OOBEKTUBHOCTH KOHTPOJIS;

* OCYIIECTBUTH aBTOMAaTU3UPOBAHHYIO 00paOOTKY pe3yIbTaTOB TECTUPOBAHHUS;

* pa3HOOOPa3uTh (HOPMBI TECTOBBIX 3a/TaHHI;

* HHIMBHyaTU3UPOBATh IPOLIEYPY TECTUPOBAHMS;

* YOPOCTUTb U YCKOPUTH OPTaHU3ALMIO IPOBEIECHUS TECTUPOBAHMUS;

* YCTPaHUTh OLIMOKU IpU 00pabOTKE pe3ybTaToOB;

* COXpaHUTh PE3yNbTaThl TECTUPOBAHUS, IPOBECTH UX aHAIIU3;

* Y3HaTbh yYEHUKY CBOH Pe3yJbTaT cpa3y, a He 110 IPOIIECTBUA HEKOTOPOTO BPEMEHH.

OTtan TECTUPOBAHUSA MO YYEOHBIM JJIEMEHTaM COJAEpXaHHs IMpearoyiaraeT pealn3aluio Kak oOydyaroulero, Tak M KOHTPOJIUPYIOLIETO
TECTUPOBAHUSI.

Obyuaroujee TeCTUPOBAHKE MO3BOJIAET YUCHUKY Pa300paThcs B IEPBOHAYAIBHBIX MOHATUSAX M3Y4aeMOT0 BOIPOCA: BBISICHUTH, YTO HMEHHO UM
MOHATO HENPABUIBHO, U B aIbHEHIIIEM UCTIPABUTh OIIUOKH.



Konumponupyrowee tecTupoBaHHe MO Yy4EOHBIM 3JEMEHTaM COJEP)KAaHUS TO3BOJISIET YYHUTETIO OIpPECNIUTh, KaKue MMEHHO CTPYKTYpPHBIC
€IMHULIBI CTaHAAapTa HE YCBOEHBI JaHHBIM IIKOJIHHUKOM, a TaK)K€ KaueCTBO YCBOGHHUS COJEpXKATeNbHON JMHMM Kjacca B 1LIEJIOM M BOBpEMS
CKOPPEKTHUPOBATh YU€OHBIH MpoILecc.

[TonroroBka ydammxcs K UTOTOBOW aTTeCTallUd HAYMHAETCS HA STOM 3Talle, KOTrJa y4yuTellb OTpadaThiBaeT C yyallUMHUCA Y4€OHBIN 3JIEMEHT
coZiep KaHus U3y4yaeMoro MaTepuania.

Hns umozosoeo TectupoBaHus 3anaHuil ypoBHs C He mpeqHa3HAueHa HU OJHA KOMIIBIOTEpHAas Mporpamma. BeilnonHeHue 3aiaHuil 3TOro
YPOBHSI CIIO)KHOCTH TPEIyCMAaTpUBACT YMEHHE peIIaTh KaK THIOBBIC, TaK M HECTaHIApPTHHIC 3aAayd. M MOCKOJIBKY YYEHHK MOXET MPEIJIOKHUTDH
COOCTBEHHBII OPUTHHANBHBIM CHOCOO pEIIeHHs WIM JOMYCTHTh OIIMOKY TOJIBKO B MaTEMaTHMYECKHUX pacyerax, TO, HCXOJsS W3 MpUHIUIA
11€J1ec000Pa3HOCTH, STOT ATAIl KOHTPOJIS 3HAHUH CIIeAyeT MPOBOANUTE B TPAJUIIMOHHON (opMe, YTOOBI yUUTENh MOT pa300paThesi B CyTH JOMYIICHHbBIX
OLIMOOK U JaTh HEOOXOIUMBIE MOSICHEHHS YUCHHUKY.

HToroBeie TECTHI MO MPEIMETY HIMPOKO IMPEACTABICHBI B €XKETOAHBIX COOpPHUKAX KOHTPOJBHO-M3MEPHUTEIBHBIX MaTepHaioB MUHHUCTEPCTBA
obpazoBanus PO u Ha caiite nHpopManrmonHoi noaaepxkku ['MA.

JIss  caMOCTOSITEIBHOTO CO3/IaHUS KOMITBIOTEPHBIX TecToB (mpmiiokeHus makera MicrosoftOffice/MS Excel, MS PowerPoint wim
KOMITBIOTEPHOU 000JIOUKH JIJIs1 CO3/1aHus TecTOB, HanpuMep «KoHCTpykTop TecToB 2.5», «AccucteHT I1I», «Mactep Tect»).

Pe3ynbraTel 00y4eHHs XUMUU TOJKHBI COOTBETCTBOBATh OOIIMM 33auaM IpeMeTa U TPEOOBAHUSAM K €T0 YCBOCHHIO.

PesynbTarel 00yueHus OLIEHUBAIOTCS 110 MATHOATBEHOM crucTeme. [Ipu olleHKe yUHTHIBAIOTCS CIEAYIONINE KaueCTBEHHbIC TOKA3aTENN OTBETOB:

e ryOuHa (COOTBETCTBUE M3YYEHHBIM TEOPETUIECKUM 00OOIICHUSM);
® OCO3HAaHHOCTH (COOTBETCTBHE TPeOyeMbIM B IPOrpaMMe YMEHHUSAM MPUMEHSIThH MOIYYSHHYIO HH(OPMALIUIO);
® [I0JHOTA (COOTBETCTBUE 00bEMY IPOrpaMMbl U HH(POPMALIUK YIEOHUKA).

[Tpu oLieHKEe YUUTBHIBAIOTCS YHUCIIO M XapaKTep OMMOOK (CyIIeCTBEHHbIE UM HECYIIECTBEHHBIE):

cywecmeenuvie ouuOKY CBSI3aHBI ¢ HEIOCTATOYHOHN TTyOMHOW M OCO3HAHHOCTHIO OTBETa (HAIpHUMeEp, YICHUK HETPaBHIIBHO yKa3all OCHOBHEIC
NPU3HAKU TOHATHUH, SBJICHUH, XapaKTepHbIe CBOWCTBA BEIIECTB, HEMPaBWIBHO COOPMYJIHMPOBAN 3aKOH, MPABWJIO M T.IM. MIM YYEHHUK HE CMOT
NPUMEHUTh TEOPETHYECKHE 3HAHUS /ISl OOBSCHEHWS W TpPEICKa3aHWs SBICHWH, yCTAaHOBJICHUS MPUYMHHO-CIICACTBEHHBIX CBSI3€H, CpaBHEHHS U
KJaccupUKalUU SIBICHUH U T. I1.).

HecyujecmeenHble OwuOKY OTIPEACTISIIOTCS HETONHOTOW OTBeTa (HampuMep, YIyIIeHHe W3 BUAA KaKOro-TH00 HexapaKTepHOro (akra Mmpu
ONMCaHMM BelecTBa, mpoiecca). K HUM MOXHO OTHECTH OTOBOPKM, OMMCKM, JOIMYILICHHbIE MO HEBHUMATEIbHOCTH (Hampumep, Ha jABa U Ooiee
YpaBHEHHUS peakuii B TOJTHOM MOHHOM BUJI€ JOIYIIEHA O/1HA OlIMOKa B 0003HaYEHUH 3apsiia UOHA).

Pe3ynbraThl 00y4eHHs IPOBEPSAIOTCS B MPOLIECCE YCTHBIX M MUChbMEHHBIX OTBETOB 00YYAIOIUXCS, @ TAKXKE MPH BBHIIOIHEHUU UMH XUMHUYECKOTO
IKCTIEpUMEHTA.

Ouenka TeopeTHYeCKMX 3HAHUI
OTmerka «5»:
OTBET IOJIHBIM U MPaBUIbHBIA HA OCHOBAaHUH W3YYE€HHBIX TEOPHii;
MaTepHall H3JI0KEH B OMPEeICHHOMN JIOTHYECKOH MOCIeI0BATEILHOCTH, JIUTEPATYPHBIM SI3BIKOM;
OTBET CaMOCTOSITEIIbHBIH.



Otmerka «4»:
OTBET TOJIHBIN ¥ MPAaBWJIbHBIA HA OCHOBAHUH M3YYCHHBIX TEOPHIA;
MaTepuai U3JI0KEH B OMPEACIICHHOM JIOTHUECKOM MOCIeA0BaTeIbHOCTH, IIPH 3TOM JIOMYIICHBI JIBE-TPH HECYIICCTBCHHBIE OMIMOKH, HCIIPABICHHBIC 110
TpeOOBAHUIO YUUTEIIS.
Otmerka «3»:
OTBET MOJIHBIN, HO TIPH 3TOM JOIyIIeHA CYIIECTBEHHAs OTMOKA UM OTBET HETIOJIHBIN, HECBSI3HBIM.
OTtmeTKka «2»:
P OTBETE OOHAPYKEHO HEIMOHWMAaHHWE OOYYaIOIIMMCS OCHOBHOTO COJIEpP)KaHHS YYEOHOro Marepuajja WM JOMYIIEHBI CYIIECTBEHHBIC OIINOKH,
KOTOPbIE yUaIIUHCA HE MOXKET UCIIPABUTH IIPU HABOJIAILIMX BOMPOCAX YUYUTENS WIM OTCYTCTBUE OTBETA.
Ounenka IKCIepUMEHTAJbHbIX YMEHH
OreHKa CTaBUTCSI HA OCHOBAaHWHW HAOIIOICHUS 32 00yJarONIMMCs B MTUCbMEHHOTO 0TYeTa 3a padoTy.
Otmerka «5»:
paboTa BBIITOJIHEHA TTOJTHOCTHIO U TTPABWIIBHO, CJICIAHbI MPABUILHBIC HAOIOICHUS Y BBIBOJIBL;
HKCIIEPUMEHT MIPOBEJICH I10 ITUIaHY C YY€TOM TEXHUKU O€30MacCHOCTH U MPAaBUII pabOTHI C BEIIECTBAMU U 000PYI0BAaHUEM;
MIPOSIBJICHBI OPTaHU3AIIMOHHO-TPYIOBBIE yMEHUs (TIOIIEPKUBAIOTCA YHCTOTa pabodyero Mecra W MOPSJOK Ha CTOJIE, PKOHOMHO HCIOIb3YIOTCS
PEaKTHBBI).

OrMmerka «4»:
paboTa BBHIIOJHEHA MPABMIILHO, CCNIaHbl MPABHIIbHBIC HAOIIOCHNUS M BBIBOJBI, HO IPH ATOM SKCIEPUMEHT MPOBEACH HE MOTHOCTHIO WIIH JTOITYIIEH bI
HECYIIECTBEHHbIE OIMOKH B padoTe
BELIECTBAaMU U 000PYAOBAHUEM.
OrMmertka «3»:
paboTa BBINOJIHEHA NPaBUILHO HE MEHEE YeM HAaIlOJIOBUHY WJIM JIOMNYILEHA CYIIECTBEHHas OMMOKa B XOJE€ AIKCIEPUMEHTa, B OOBSCHEHUHU, B
oopmieHnn paboThl, B COONIIOJIEHUH IMPaBUJ TEXHUKH O€30MacHOCTU NpU paboTe C BELIECTBAMU M OOOPYIOBAaHUEM, KOTOpas MCIpPABISIETCS IO
TpeOOBaHUIO YUUTEISL.
OrMmerka «2»:
JIOTYILIEHBI /1B (M 0oJiee) CyIIeCTBEHHbIE OIIMOKU B XOJ€ IKCIEPUMEHTa, B O0BSCHEHUH, B OpopMIiIeHUU padOThl, B COOIIOACHUH MPABUI TEXHUKHU
6e30macHOCTH IpH paboTe ¢ BelecTBaMHu U 000pyI0BaHUEM, KOTOPBIE YUaAIIMHCs HE MOKET UCIIPaBUTh J1aXKe M0 TPEOOBAHUIO YUMTENsI UM paboTa He
BBITNIOJIHEHA, Y 00YYaroIIerocst OTCYTCTBYIOT SKCIIEPUMEHTAIbHbIE YMEHUSI.

Ounenka ymMeHHii peliaTh IKCIIepHMEHTAJIbHbBIC 32/1a4H
Ot1merka «5»:
IUIaH PEIIEHUs] COCTABIIEH IIPABUIIBHO;
MIPaBWJIBHO OCYILECTBJIEH NMOA00P XMMHUECKUX PEaKTUBOB U 000PYI0BaHUS;
JIaHO TIOJIHOE OOBSICHEHUE U C/I€TIaHbl BHIBOIBI.



Otmerka «4»:
IJIaH PEIICHUs COCTABJIEH IPABUIIBHO;
MPABWJIBHO OCYIIECTBIICH MOJ00P XMMHUYECKHUX PEAKTUBOB U OOOpYIOBaHUS, MPH ITOM JOMYIIEHO HE 0ojiee ABYX HECYIIECTBEHHBIX OIIMOOK B
0OBSACHEHHH U BBIBOJAX.
Otmerka «3»:
IJIaH PEIICHUs COCTABJIEH ITPABUIILHO;
MIPABWJIBHO OCYIIIECTBIICH MOA00p XMMHUECKUX PEAKTUBOB U 00OPYIOBAHUS, HO JOMYIIEHA CYIIECTBEHHAs OIMOKAa B OOBSICHEHUU U BBIBOJIAX.
OtmeTka «2»:
JOMyIIeHsl ABe (1 0osee) CyliecTBeHHbIC OIIMOKH B TUIaHE PELICHUs, B MOI00PEe XUMHUECKUX PEAaKTHBOB U 000pYAOBaHUS, B OOBSICHEHUH M BBIBOJIAX
WJIM 3aj71a4a He pericHa.
OueHka yMeHH# pemiaTh pacyeTHbIe 3212491
OTMeTKa «5»:
B JIOTHYECKOM PACCYKJICHUHU U PEIICHUN HET OMIMOOK, 3a7a4a perieHa palluOHAIBHBIM CIIOCOOOM.
OTtMeTKAa «4»:
B JIOTHYCCKOM PACCYKICHUH M PEIICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3a/1a4a pelieHa HepallnOHAIBHBIM CIIOCOO0M WIIH JIOMYIICHO He 0oJiee TBYX
HECYIIECTBEHHBIX OIITHOOK.
OtMeTKa «3»:
B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OLUIMOOK, HO JIOMYIIIeHa CYIIECTBEHHAs OIIMOKA B MATEMAaTUYECKUX pacyeTax.
OrmeTKka «2»:
UMEIOTCS CYIIECTBEHHBIE OITMOKHU B JIOTHYECKOM PACCYKACHUH U PEIICHUH WU 3ajjaua He pelleHa.
OuneHka MMCbMEHHBIX KOHTPOJIbHBIX PadoT
OtmeTka «5»:
OTBET TOJIHBIM U MTPABIIIbHBIN, BO3MOXHA HECYIIECTBEHHAs ONTHOKA.
Otmerka «4»:
OTBET HEMOJIHBIA WJIH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
Otmerka «3»:
paboTa BBIMTOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIEHA OTHA CYIIECTBCHHAS OIIMOKA U JIBE-TPU HECYIIIECTBEHHEIE.
OtmeTrka «2»:
paboTa BBIITOJIHEHA MEHEE YeM HAIOJIOBHHY I COJICPIKUT HECKOJIBKO CYIIIECTBEHHBIX ONTHOOK MJIH paboTa HE BBITIOJHEHA.
[Ipu orieHKe BHIMOTHEHHS MUCEMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS €IUHOTO OPPOrpaduuecKoro pexuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pa0OTy KOPPEKTUPYET MPEIISCTBYIONINE OTMETKH 32 YETBEPTh, TIOJTYTOIUe, TO/I.
Ouenka 3a TecTOBYI0 padoTy:



«5»: 90% — 100 %
«»: 72% -89 %
«3»: 50% - 71 %.
Tectbl, cocTodIUE U3 MSATH BOMPOCOB MOXKHO HCHOJIb30BaTh MOCJE M3y4EHHUs MaTepuana Kaxaoro ypoka. Tect u3 10—15 BompocoB UcCHoOIb3yeTcs
Ui iepuoandeckoro KoHTpois. Tect u3 20—30 BompocoB HEOOXOJMMO HCIOIB30BaTh AJISi UTOTOBOTO KOHTPOJIA. [IpH OIleHMBAaHWU MCHONB3YETCS
clieyrolas MKana:
JJIS1 TeCTAa U3 MATH BONPOCOB
HET OIMOOK — OLIEHKA «5»;
OJTHA OIITMOKA - OIICHKA «4»;
JIBE OLIMOKU — OLIEHKA «3»;
TPH OLIMOKH — OLIEHKA «2».
nasitecta u3 30 Bonpocos:
25—30 mpaBWIBHBIX OTBETOB — OIICHKA «5»;
19—24 npaBWIBHBIX OTBETOB — OLICHKA «4;
13—18 npaBHIBHBIX OTBETOB — OIIEHKA «3»;
MeHbllIe 12 npaBUIIbHBIX OTBETOB — OLEHKA 2.
OCHOBHOM MHCTPYMEHTAPHH I oLleHUBaHMs pe3yabTaToB (IIpunoxenue)

Cucrema yc/j10BHBIX 0003HAYEHUI:
1P — npakTuyeckas pabora

JIP — naGoparopnas padota

KP — konTponpHas pabora

Pazgen 2. O0mas xapakTepuCTHKA y4e0HOI0 mpeaMera
PabGouast mporpamMma cocTaBieHa Ha OCHOBE aBTOPCKOM mporpaMmbl Mo Xumuu st 8-11 kiaccoB oO011e00pa3oBaTeNbHBIX YUPEKICHUN/
H.E Ky3nenoBa, M.: Benrana — I'pag, 2012

Copnepxanue ydeOHOro mpeamera «XHUMHUsD B OCHOBHOM IIKOJIE HEMOCPEACTBEHHO CBA3aHO C HAYKOM XUMHEH, OTpakaeT ee 0ObEKThI U JIOTUKY
XMMHUYECKOI0 O3HaHUs. DTO 00YCIOBJIEHO POJIbI0 XMMUHU B TIO3HAHUM 3aKOHOB MPUPObI M MaTEPUAILHON KU3HHU OOIIECTBA, B PELICHUHU TT100aJIb HBIX
npoOiieM dyenoBeuecTBa (MMTaHue, 3I0POBhE, OJCK/A, OBITOBBIC U IPYTUE CPEICTBA U T.1.).

OCHOBHBIMU TIPOOJIEMAaMHU XUMHH SIBISIOTCS HM3YYEHHE COCTaBa M CTPOCHHUS BEILIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHHs, MOJyueHHE
BEIIECTB C 3aJIaHHBIMU CBOMCTBAMH, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEN XMMHUECKUX PEAKIUil U MyTel YIpaBlIeHUs MU B LEJSIX MMOTYYeHUs BEIIECTB,
MaTepHualoB, s3Hepruu. [1oaTomMy B mporpamme 1o XuMHUH HAILIH OTPaKEHUE OCHOBHBIE COIEP)KATENIbHbIEC JTUHUU:

e BellecTBO — 3HAHUS O COCTABE U CTPOSHUH BEILECTB, X BAXKHEHIINX PU3NUECKUX U XUMUYECKHUX CBOMCTBAX, OMOJIOTHYECKOM JIEHCTBUMY;



® XMMHYeCKasl peaklusl — 3HAHUA OO0 YCIOBHAX. B KOTOpPBIX MPOSBISIOTCS XMMHYECKHE CBOWCTBA BEIIECTB, CIOCO0axX yIpaBlICHUS
XUMHUYECKHMH IIPOLIECCaMU;

e MpUMEHeHHMe BelleCTB — 3HAHMS U OIBIT MPAKTUYECKOH JESITEIHHOCTH C BEIIECTBAMHU, KOTOpPhIE Hamboyiee 4acTo yHmoTpeOssroTcs B
IIOBCEHEBHOM KU3HHU. [[IMPOKO UCIIOJIB3YIOTCS B TPOMBILIIEHHOCTH, CEJIbCKOM XO0351CTBE, Ha TPAaHCIIOPTE;

e S3bIK XMMHH — CHCTEMa Ba)XKHEHUINUX MOHATHUM XMMHMM U TEPMHHOB, B KOTOPBIX OHM OIMCBIBAIOTCS, HOMEHKJIATypa HEOPTaHUYECKUX
BEIIIECTB.T.€. UX Ha3BaHMs (B TOM YHCIIE€ U TPUBUAIIbHBIE), XUMUUYECKHE (POPMYJIIBI U ypaBHEHHUS, a TAKXKe MpaBuila IepeBoja HHGpopMaum
C €CTECTBEHHOTO SI3bIKa Ha A3BIK XUMUU U 00PATHO.

YuebHble IporpamMmbl, Y4eOHUKH U y4eOHO-METOAMUYECKHE KOMIUIEKThI [0 XMMUH, BbIycKaemble M3narenbckuM nieHTpoM «Benrtana-I'pady,
MOCTPOCHBI HA TYMaHUCTUYECKOH MapagurMe pa3BUBaroLIero 00yueHusi, Ha CHCTEeMHO-MHTEIPATHBHOM U JESITEIHHOCTHOM MOJIX0JIaX, C y4eTOM 3aKOHa
P® «O06 o6pa3oBaHumn», HOPMAaTUBHBIX JOKYMEHTOB 00 00pa3zoBaHnu MuHuCTepcTBa 00pa3oBaHus U Hayku PO.

B nporpammax u y4eOHHMKaxX OTYETJIMBO MPOBEAEHbI aBTOPCKUE WJEH U NMPUHILMIIBI, OPUEHTUPOBAHHBIE HA Pa3BUTUE JMYHOCTH YUYEHHKA, HA
OTpaKeHHE CHeM(PUKY XUMHU KaK HAYKH M METOJI0JIOTUM XMMHUUECKOT0 3HAUYCHHsI XUMHHU U1 O0LIeCTBA U OTAEIbHOIO YEJIOBEKA, €€ IPOHUKHOBEHUS
BO BCE€ Cephl KU3HHU.

Y4eOHUKHN MOCTPOEHBI 110 IBYXYPOBHEBOMY MPHHIIMITY: MaTepHajl, COOTBETCTBYIOIUI 0a3uCHOMY y4eOHOMY IUIaHy, a Takke MaTepuai JUls
YIIIyOJIEHHOTO U3y4YeHHUS IPU YCIIOBUH BBIACTICHHUS HA M3YYCHUE TPEIMETa TOTIOJIHUTEILHOTO Yaca.

3aauHuK JaeT OOLIMPHBIA Marepuan JUid OpraHU3allMd CaMOCTOATENBbHOM padoThl Ha ypokax M JOMalIHed paboThl ydamuxcs. B Hem
coziepKaTcsi pa3HOYpPOBHEBBIC 3a7aHus. bobioe 4nciio pasHOOOpas3HbIX 3aJaHUi NMPEJOCTABISIET BOZMOXKHOCTD YUUTEII0 BAPbUPOBATh COACPKAHUE
CaMOCTOSITENIbHON pabOThI IO BPEMEHU U YPOBHIO CII0KHOCTH.

g ycnemHoro oOy4eHHsI M MOJTHOLEHHOTO Pa3BUTHSI JINYHOCTU YYEHUKa B COJAEpPKaHUM y4eOHMKAa YCHJIEHBI NMPOOJIEMHOCTb, BHYTPHU- U
MEXIIpeIMETHas MHTErpalus, packpbiTa METOJO0JOrHs y4eOHOro MO3HaHHWS XMMHH, oOecriedeHa 0a3a Juis (OpPMHUPOBAaHUS KOMIIETEHIMH «yMETh
YYHUTBCS», AKTUBHO IPUMEHSATh, IEPEHOCUTh 3HAHUS U YMEHMUS.

B yacTHOCTH, MHOTOJIETHH ONIBIT paObOTHI B MIKOJIE MTO3BOJISET YTBEPAKIATh, UTO HAMOOIBIINN 3(PEKT B OpraHU3allK yueOHO-BOCIIUTATEILHOTO
Iporecca 1aeT KOMIUIEKCHOE, CHCTEMHOE HCITI0JIb30BaHNHE B 00YUE€HUU COYETaHHE TaKUX Me1arorn4eCKUX TEXHOJIOTUI U METOJIMYECKUX CUCTEM, KaK:

-IIJIJAHUPOBAaHUE U3YYEHUS YueOHOro MaTepuasa KpyrnHbIMU OJIOKaMu;

-MOAYJIbHOE 00y4eHUE, MOYIbHBIM KOHTPOJIb U YU€T 3HaHUHN y4allluxcs;

-HeTpaJUIIMOHHbIE (POPMBI OpraHu3aluK yueOHOI paboThl B 1IKOJIE (YPOKU-TEKIMUKOH(DEPEHIINHU, YPOKU-UTPbI, CEMUHAPHI U T.]1.);

-A3y4EHHE XUMUYECKOTO BEUIECTBA 110 ONPEAEICHHOMY ILIaHY;

-MCIOJIb30BAHUE PA3JIMUHBIX CXEM, OTPAXKAIOLUX CBOMCTBA OTJEIbHBIX BEIECTB B3aUMOCBS3H

MEXIy OTACIBHBIMU pa3JieJlaMy XUMHUH, BEIIECTBAMU U T.J.;

-cucTeMa paboThl yyalluXcs M0 TUAAKTHYECKUM KapTOUKaM;

-HMCII0JIb30BaHUE JTUHAMHUYECKUX MOJENel, TaOIHIl U CXeM;

-3aHUMATENbHOCTh B 00YYeHUU XUMHHU (3aHUMATEJIbHBIE OTBITHI, BepOanbHble (POpMBI);

-IAJTAKTUYECKUE UTPBI;

-yHU(UKALKA XUMUYECKOTO SKCIIEPUMEHTA U CHCTEMA €ro MPUMEHEHUS PH U3YyYEeHU U



CBOMCTB BEIIIECTB;

-BUJICO-YPOKH U BUI€0-IKCIIEPUMEHT B O0yUEHUN XUMUU;

-3aJJaHus U 33]1a4U C HECTAaHAAPTHBIMU YCIIOBUSMY;

-T€CTOBbIE U KOMIIBIOTEPHbIE TEXHOJIOTUH B O0y4YECHUH XUMUHU;

-ACIOJIb30BaHKE B Y4I€OHOM MPOIIECCe UMUTAIIMOHHBIX y4eOHBIX ONBITOB U KCIIEPHMEHTOB
UCIIOJIb30BaHUEM IIPENapaToB ObITOBON XUMUU U MEIUKAMEHTOB;

-3aMeHa psAga XUMUYECKHX PEaKTUBOB, PEKOMEH/IyEMBbIX JIJISl ONBITOB B yueOHUKAX, O0jIe
JOCTYITHBIMU M O€30M1aCHBIMU ISl 310POBbS;

-pa3BUTHE JOMAIIIHET0 SKCIIEPUMEHTA, UCCIIEI0BATEIbCKUX PA0OT YUaLIUXCs U APYrux GHop
BHEKJIACCHOU paboTHlI,

-3JI0pOBbECOEPETarONINe TEXHOIOTHI

- TEXHOJIOTHSI COTJIaCOBAaHHOTO 00Yy4EHUs

- "H(POPMALIMOHHBIE TEXHOJIOTUH

- TEXHOJIOTHs IPOOJIEMHOT0 00y4eHUs

- TEXHOJIOTUS PA3BUTHSI KPUTUYECKOTO MBIIIJICHUSI.

JU1 KOHTPOJISL YPOBHS JOCTHKEHUM yJalIuXcs UCIOJIBb3YIOTCS TaKHue

BU/bI U (OPMBI KOHTPOJIS KAK IIPEABAPUTEIIBbHBIN, TEKYIIHM, TEMAaTUYECKUI, UTOIOBBIA KOHTPOJIb;

(opMBI KOHTPOJISA: KOHTpOJbHas pabora, MuddepeHIUMPOBAHHBI WHIMBUAYAIbHBIH MHCbMEHHBIH ONpPOC, CaMOCTOSTENIbHAs IMPOBEPOYHAs
pabota, SKcIeprMEHTaIbHass KOHTPOJbHAsA padoTa, TECTUPOBAHHUE, NWKTAHT, MHCbMEHHBIC TOMAIIHWE 3a/laHUs, KOMIIBIOTEPHBI KOHTPOJIb U T.I.,
aHaJIM3 TBOPUYECKUX, UCCIEI0BATENbCKUX PaOOT, pe3y/IbTaTOB BHIMOIHEHUS TMarHOCTUYECKUX 3a/1aHUH yueOHOro mocoousl.

Jljig TeKyIIero TeMaTH4eCKOro KOHTPOJISI U OIIEHKH 3HAHUM B CUCTEME YPOKOB MPEIyCMOTPEHBI IPOBEPOUHBIE U KOHTPOJIbHBIE PAOOTHI.

Kypc 3aBepiiatoT ypokH, Mo3BOJISIONIME 0000IIUTh U CUCTEMATH3UPOBATh 3HAHMS, a TAKXKE MPUMEHUTh YMEHHUs, IPUOOPETEHHbIE MTPU U3Y4EHUH
XUMHUH.

Jlns monydeHust 0OBEKTUBHOM HMH(GOpMAIMKU O JOCTUTHYTBIX YYallUMHCS pe3yibTaTax y4eOHOM HesITeNbHOCTH M CTENEHU HUX COOTBETCTBUS
TpeOoBaHUSM OOpa30BaTENbHBIX CTAHJAPTOB; YCTAHOBJICHHS IPUYMH TIOBBIIICHUS WM CHIWKEHHUS YPOBHS JOCTHIKEHUH YdalluXcsl € LENblo
nocyeyoneil KoppeKIun 00pa3oBaTeNbHOrO Mpolecca NPeayCMOTPEH CIeYIOIUN HHCTPYMEHTAapUii: MOHUTOPUHT Y4eOHBIX JOCTH)KEHUH B paMKax
yYpOBHEBOI Au(@epeHrnalny; UCI0JIb30BaHNE Pa3HOOOpa3HbIX (OPM KOHTPOJIS IPU UTOTOBOM aTTecTalMy y4allluXcsi, BBEJCHHE KOMIIbIOTEPHOTO
TECTHPOBAHUS; pa3HOOOpa3HbIe CIIOCOOBI OPTaHU3AIMH OLIEHOUHON AEATENbHOCTH YUUTENS U yJaluXcsl.

Paznen 3. Mecto Kypca XxumMuu B 6a3UCHOM y4eOHOM IJIaHe.
Oco0eHHOCTH cofiepKaHUs Kypca «XHUMUsD» SBISIOTCA TJIaBHOW MPUYMHON TOTO, YTO B 0a3ucHOM y4eOHOM (00pa3oBaTeNbHOM) IIAHE ITOT

IpeaAMET HOABJIACTCA IMOCICIHUM B pAay €CTCCTBEHHOHAYYHBIX JUCHUIIINH. HOCKOHBKy AJI1 €ro YCBOCHUS IKOJbHUKHW TOJIKHBI O6J'IaJIaTI) HE TOJIBKO
OIMPECACIICHHBIM 3al1aCoOM MPCABAPUTCIIBHBIX CCTCCTBCHHOHAYYHBIX 3HaHHI>i, HO 1 JOCTAaTOYHO XOPOILIO pa3BUTHIM a6CTpaKTHLIM MBIIIJICHHUEM.



CornacHo ¢enepaibHOMY 0a3MCHOMY Y4eOHOMY IUIaHy Ui 00pa3oBaTelNbHBIX yupexacHui Poccuiickoit denepanuy Ha U3YYCHUE XUMHUH B
Oxnacce oTBOAUTCS HE MeHee 68 yacoB U3 pacyera 2yaca B HEJIEIIO.
[Iporpamma peann3oBana B y4eOHHKE XUMHH, BBITYIICHHOM M31arenbckum nienTpom «BenTtana-I'pady:

e Kysnenosa H.E., Turosa U.M., I'apa H.H. Xumus. 9 kiacc.
Pa3neu 4. IleHHOCTHBIEC OPHEHTHPBI XHMHY€CKOT0 00pa30BaHusl

B xauecTBe HECHHOCTHBIX OPUCHTUPOB XUMHUYCCKOI'O 06pa3013aH1/151 BBICTYIIAIOT O6’beKTLI, HU3Yy4aCMbIC B KYpCC XUMHUH, K KOTOPLIM Y 06yqafonmxcg
(dbopMHpyeTcs IGHHOCTHOE OTHOIICHHE. [Ipu 3TOM BEAYIIYIO pOJIb UTPAIOT MTO3HABATENBHBIC IEHHOCTH, TaK KaK JaHHBIA y4eOHBIH PEeIMET BXOIHT B
rpymiy npeaMeToB MO3HABATCIILHOI'O UKIJIA, I'NIaBHAA LCJIb KOTOPOIr'0 3aK/JII0YaCcTCA B U3YYCHHUU ITPUPOIBI.

OcHOBY NO3HaBaTENbHBIX IICHHOCTEH COCTABIISIIOT HAYYHbIC 3HAHUS, HAYYHbIE METO/IbI TIO3HAHMUSI, a IEHHOCTHBIE OPHUEHTALUU, (OPMUPYEMBIE Y
ydamuxcs B IpOoUeCCe N3YUCHUA XUMUH, IPOABIISAIOTCA:

® B IIPHU3HAHUU LEHHOCTH HAYYHOT'O 3HAHHMS, €T0 MPAKTHYECKON 3HAYUNMMOCTH, TOCTOBEPHOCTH;

® [[CHHOCTH XMMHYECKHX METOJIOB HCCIICIOBAHUS )KUBOM U HEKUBOU MTPUPO/IBI;

® [TOHMMaHHWH CIOXHOCTH U MPOTUBOPEUMBOCTH CAMOTO MPOIECcca MO3HAHUS KaK U3BEYHOTO CTpemiieHus K VcTrHe;
B kauecTBe 00BEKTOB IICHHOCTEH Tpy/a U ObITa BBICTYIAIOT TBOPUECKAs CO3UIATEIIbHAS ACITEIBHOCTD, 37J0POBbIi 00pa3 )KU3HHU, a ICHHOCTHBIC
OpPHEHTAINH COJIEPKAHMS Kypca XUMHUH MOTYT pacCMaTpuBaThcs Kak (HOpMUPOBAHHE:

®  YBaXXUTEILHOTO OTHOIIICHHUS K TBOPUYECKOM CO3UTATENBbHOM 1eATeTbHOCTH;

® MOHUMaHUS HEOOXOAMMOCTH 37J0POBOT0 00pa3a KU3HHU;

e MOTpeOHOCTH B OE3YCTIOBHOM BBHITIOTHEHUH MPABUII 0€30MaCHOT0 UCTIOIB30BAHUS BEIIECTB B MOBCEAHEBHON KHU3HU;

® CO3HATEJIBHOTO BbIOOpA Oyayiel MpopecCHOHAIBHON e TEeTbHOM.

Kypc xumuu o6nagaer peaibHbIMU BO3MOKHOCTSIMHU JUIsl POPMHUPOBAHUS KOMMYHUKATHBHBIX LIEHHOCTEN, OCHOBY KOTOPBIX COCTaBJISIOT IPOLECC

OOIIeHHsI, TPaMOTHasl peyb, a IIEHHOCTHBIC OPUEHTAIINH HAIIPaBJICHbI HA (YOPMUPOBAHKE Y YUAIIUXCSI:

® HAaBBIKOB IMPABUJIBHOI'O UCIIOJIB30BaHUA XUMHAYECKOU TEPMHUHOJIOTUN U CUMBOJIUKH;
(] HOTp€6HOCTI/I BECTHU AHUAJIOT, BBICIIYIIMBATH MHCHHEC ONIIIOHCHTA, Y4aCTBOBATh B IUCKYCCHU,
® CrocOOHOCTH OTKPBITO BBIPAXKATh U apIyMEHTHUPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHMSL.

Pa3nea 5. JInuHocTHBIE, MeTaNIpeAMeTHbIE, IPeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS] XUMUM:

B xopme mpenonaBaHus Xxumuu, pabouas mporpaMma MpeaycMaTpuBaeT (OPMUPOBAHHE y ydyalluxcs oOIIeydyeOHBIX YMEHHH M HaBBIKOB,
YHUBEPCAIBbHBIX CIIOCOOOB AESATEILHOCTH U KITFOUEBBIX KOMITETCHIINH.



B srom HampaBneHuu npuopureTaMu g yd4eOHOro mnpeamera «XHMHsD» Ha CTYIEHH OCHOBHOIO 0OILIero oOpa3oBaHUS SBISAIOTCA:
UCIOJb30BaHUE JJIsI IO3HAHUS OKPY)KAIOLIEr0o MHpa pa3IUYHbIX METOAOB (HAOJIIOAEHUS, H3MEPEHUs, OIBIThl, SKCHEPUMEHT); IpPOBEACHUE
NPAaKTUYECKUX M JIAOOPAaTOPHBIX pabOT, HECIOXKHBIX AKCIEPUMEHTOB M OINHCAHME HUX pe3yJbTaTOB; HCIIOJIb30BAaHUE PAa3IMYHBIX HCTOYHHKOB
uHbOpMaLUY Ul pellieHHs] T03HAaBATeNbHBIX 33/1a4; COOJII0JEHHE HOPM U IIPAaBUJ IIOBEJECHUS B XUMHUECKUX JIAOOpaTOpHsX, B OKpYXKarollel cpene, a
TaKXXe MMPaBmJI 340POBOro 00pasa KU3HHU.

JledaTenbHOCTh 00pa30BaTEIbHOIO YUPEXKICHHUS B O0YYEHUH XUMMHU JI0JDKHA OBbITh HalpaBlieHA Ha JOCTHM)KEHUE OOYYaIOIIMMHUCS CIEIyHOIIUX
JIMYHOCTHBIX Pe3yJibTATOB!

1)B LIEHHOCTHO-OPUEHTALMOHHOW c(epe — 4YyBCTBO TOPAOCTH 3a POCCHUMCKYIH0 XUMHUYECKYIO HayKy, I'yMaHHM3M, OTHOLIEHHE K Tpya1y,
LEJICYCTPEMIIEHHOCTb;

2)B Tpy10BOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JajibHENIIeH 00pa30BaTeIbHON TPAeKTOPHH;

3) B mo3HaBaTEeNbHON (KOTHUTUBHOW, HHTEIJICKTYAJIBHOM) chepe — yMEHHUE YIPABIATh CBOCH MTO3HABATENFHON JAEATEIBHOCTHIO;

4) dopmHpOBaHHE XUMHKO-IKOJOTHYECKOM KYJIBTYphl, SBIISAIOLICHCS COCTAaBHOW 4YaCThIO SKOJIOIMYECKOM M OOlIed KyJabTypbl, U HAy4HOTO
MHUPOBO33PEHNUS;

5) yMeHMe OLIeHUBATh CUTYALMIO U ONIEPaTUBHO IPUHUMATh PEILICHMS;

6) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a/a4.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMH OCBOEHUS BBIITYCKHUKAMH LIKOJIbI IPOIPAMMBbI 110 XUMHHU SIBJISIOTCS:

l)ucnonb30BaHNEe YMEHUH M HABBIKOB pPa3jMYHBIX BUAOB II03HABATEJIBHOM JESTENBHOCTH, NPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUS
(cucTeMHO-UH(OPMALIMOHHBIN aHATN3, MOJICIIMPOBAHUE) JIS1 U3YUECHHUS PA3IMUYHBIX CTOPOH OKpPY’KaIOLIeH 1eiCTBUTENLHOCTH;

2)UCNOIB30BAHNE OCHOBHBIX HMHTEIUIEKTYalIbHBIX OINepanuii: (OpMyIHpOBaHHE THUIOTE3, aHAIM3 M CHHTE3, CpaBHEHHE, 00o0OIIeHuE,
CHUCTEMAaTH3alMsl, BBIIBJICHUE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

3)yMeHHe reHepupoBaTh UAEH U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE JIJIS UX peaiu3alliu;

4)ymeHue onpeensaTh eI U 33a4K JesITeIbHOCTH, BBIOUPATh CPEICTBA peau3alliy LeIH U IPUMEHSATh UX Ha IPAKTUKE;

5)ucnob30BaHNE PA3IUYHBIX HICTOYHUKOB JUISI TOJIYYEHUS XUMUYECKON HH(POpMaIUK.

IIpenmMeTHBIMHE pe3yJIbTATAMH OCBOCHMSI BBIITYCKHUKaMU OCHOBHOM IIIKOJIBI IPOTPaMMBbl IO XUMHH SIBJISIFOTCSI:

1.B no3naBarensHOM cdepe:

® J1aBaTh ONPEIEIICHUS U3YYCHHBIX NOHSATHUMN: BEIECTBO (XMMUYECKHI DJIEMEHT, aTOM, MOH, MOJIEKYJa, KPUCTAJUIMUECKAsl PEIIETKA, BELECTBO,
IPOCTHIE M CIIOKHBIE BEIIECTBA, XUMHUUECKasi (hopMysia, OTHOCUTENIbHAsE MOJIEKYJIIpHas Macca, BaJIEHTHOCTb, OKCHJIbI, KUCIOTHI, OCHOBAHUS,
COJIM, aM(POTEPHOCTh, UHUKATOP, IEPUOANYECKUN 3aKOH, IIEPUOANYECKAsi CUCTEMA, U30TOIbI, XUMUYECKasl CBsI3b, JIEKTPOOTPULIATEIBHOCTD,
CTENEeHb OKHUCJIECHUS, 3JIEKTPOJUT); XUMHUYECKas peakuus (XMMHUYECKOE YypaBHEHHME, T€HETHYeCKas CBs3b, OKUCIEHHE, BOCCTAHOBIICHUE,
AIEKTPOIUTHYECKAS TUCCOLMAIINSI, CKOPOCTh XUMUYECKON PEaKIim);

® ONHCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSITEILHO NMPOBEAEHHbBIE IKCIEPUMEHTHI, UCIONb3Ys AJIS 3TOTO €CTECTBEHHBIH (PYCCKUH, POAHOI)
SI3BIK U SI3bIK XUMUU;

® OIIMCBHIBATH U pPa3InyaTh U3yYEHHBIE KJIACChl HEOPIraHUUECKUX COEAUHEHNUMN, IIPOCTBIE U CJIOKHBIE BEILIECTBA, XUMUYECKUE PEAKIINN;
KJ1accu(UIUpPOBaTh N3yuYeHHBIE OOBEKTHI U SIBICHUS;



e HAOIIOAATh AEMOHCTPUPYEMBIC H CAMOCTOATEIBHO MPOBOAUMBIE OIBITHI, XUMUYECKHE PEAKIINHU, POTEKAIOIINE B TIPUPOIE U B OBITY;
JIeNlaTh BBIBOJBI M YMO3AKJIIOUCHHS U3 HaOJIOEHUHN, U3YYEHHBIX XMMHYECKUX 3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX
BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yYCHHBIX;
® CTPYKTYPHPOBATh U3YUYEHHBIH MaTEepHal M XUMUIECKYIO HH(OPMAIINIO, TTOYYCHHYIO U3 IPYTUX HCTOYHUKOB;
MOJICIMPOBATh CTPOCHHE AaTOMOB 3JIEMEHTOB IIEPBOTO — TPETHEr0 NEpUOJOB (B paMKax M3Y4YEeHHBIX MOJIoKeHHWH Teopuu D.Pesepdopna),
CTPOEHUE MPOCTEHITNX MOJEKYI.
2.B 11eHHOCTHO-OpUEHTAITMOHHOM cepe:
® AHAIM3HMPOBATH U OICHMWBATH IMOCIEICTBUS I OKPYKAIOWIEH Cpeabl OBITOBOM M MPOWU3BOACTBEHHON NESATEIBHOCTH YENIOBEKA, CBSI3aHHOM C
nepepaboTKOM BELIeCTB.
3.B tpynoBoii chepe:
® POBOJUTH XUMUYCCKUHN IKCTICPUMEHT.
4.B cdepe 6e30macHOCTH KUZHEACATCIIEHOCTH
® OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUIX, 0KOTAX U JPYTUX TPAaBMax, CBSI3aHHBIX C BEIIECTBAMU U TAOOPATOPHBIM 000PYAOBAHUEM.

COLEPXAHUE YUYEBHOI'O ITPEJIMETA

9 kyacc
(24 B Henento, Bcero — 684)

IToBTOpEHNE HEKOTOPBHIX BONPOCOB Kypca HeopraHuveckoil xumnu 8 kiacca (34). Xumuueckue 31€MEHTHI U UX cBoicTBa. [lepuonnyeckuil 3aKoH.
3aKOHOMEPHOCTH W3MEHEHMS CBOWCTB JJIEMEHTOB B Iepuojax M rpymnmax. OTHOCUTENbHAs 3IIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCIEHUS.
Banentnocts. Tumbl XxuMuueckoi CBs3U. THIBI KpHCTATMYECKUX pemeTok. CBeneHus o coctaBe (00mme (GopMylbl cOCTaBa) U HOMEHKIIATYpE
OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX COECIUHEHUH.

Jemonctpanum. 1. OOpa3iubpl HEOpraHMYECKUX COeqUHEHHH. 2. Mojaenu KpucTaulMyecKux pemerok. 3. OmbIThl, pacKpblBalollue B3aWMOCBS3b
CTPOEHUS M CBOWCTB: a) BO3rOHKa Hoja; 0) HarpeBaHHe HadTaJuHa M KBapla; B) HarpeBaHUe cepbl U MOBapeHHOU comu. 4. KoMIekT kogorpamm u
cinaii1oB «OCHOBHbBIE IOHATUS XUMHUM.

JlaGopatopuslii onbIT.PaboTta ¢ 0Opa3amMu OKCHIOB, COJIEH, KUCIOT, OCHOBAHUH.

XumMHuyeckHe peakiuu B cBeTe Tpex Teopuii xumum (44)DHepreTvka XMMHUECKUX TMpeBpalieHu. DHTambnusa. TernoBoi 3 PekT XUMUIECKIX
peaknuii. TepMoxumMuueckne ypaBHeHHs. DHeprus ['n60ca. Bo3MOKHOCTh MPOTEKaHUS XMUMHYECKUX peaknuid. CpaBHEHHE TEPMOXUMHUYECKOTO H
TEPMOJAMHAMUYECKOTO MOAX00B B OMMMCAHUHN XUMUYECKON peakinu. CKOPOCTh XUMUYECKON peaklMK. 3aKOH JAEHCTBUS MacC. 3aBUCUMOCTb CKOPOCTH
OT YCJIOBHH TIPOTEKaHUs peakiun. XuMuieckoe paBHoBecue, npunmumn Jlelllarense. Katanus. Dueprust aktuBaimu, o0ye CBeIEHUsSI O TOMOTEHHOM U
reTeporeHHoM karanuse. [IoHsITHe 0 MPOMEKYTOUHBIX KOMIUIEKCAX.



JdemoncTpanuu. 1. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIEHTPAIMU PEarupyrouX BEeIEeCTB. 2. 3aBUCUMOCTh CKOPOCTH PEAKIIMUOT TEMIIEPATypHhI.
3. 3aBUCUMOCTb CKOPOCTH pPEaKIMU OT MPUPOJbl peardpyrolux BemiecTB. 4. BiausHue KOHLEHTpAllMKM pearupyronmx BEUIECTB HAa XUMHUYECKOE
paBHOBecue (Ha nmpuMepe B3aumoaecTBus xyopuaa xkenesa (III) ¢ ponanunom kanus). 5. BzaumoaelicTue anroMUHUS ¢ HOIOM B IPUCYTCTBUU BO/IBI.
6. BzaumopeiicTBue nepokcuaa Bojgopoa ¢ okcuaom mapranna (VI). 7. Jlumepusarus oxcuaa azota (IV).

JlabopaTopubie ombITbl. 1. ONBITH, BBISCHSIONIME 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakluuh OT MPUPOJBl pPEarupyrouIux BelIECTB
(B3auMo/IeliCTBUE LIMHKA C COJITHOM M YKCYCHOM KMCJIOTaMM), OT ILIOIIA N IIOBEPXHOCTH COIIPUKOCHOBEHHUS (B3aMMOJEHCTBYE pPa3IMUHBIX 110 pa3Mepy
TpaHy/] IIMHKA C COJISTHOM KHCIIOTOW), OT KOHIIEHTpAaIuu W TeMmIiiepaTypbl (B3aumojeictBue okcuaa meau (II) ¢ cepHOM KHCIIOTOW pa3inuuHOM
KOHLIEHTpAaLlMU IIpU pa3HbIX Temreparypax). 2. [lonyuenue okcuaa cepsl (IV) u okuciieHne ero B NpucyTCTBUM KaTalln3aTopa.

Pacuyernsie 3axaun. 1. PacueTsl 10 TEPMOXUMUYECKUM YpaBHEHUAM. 2. BplunciieHne CKOPOCTH XUMUYECKON PEAKIMK 110 KHUHETUYECKOMY YPaBHEHMIO.
3. BeluncneHre CKOpoCcTH XUMUYECKOM peakiuy 1o rpaguKy ee MpoTeKaHHs.

PactBopbl. Teopust 3iiekTpoantTudeckoii aucconuanuu (10u)Cenenus o pacTBopax: ONpeNeICHHE PacTBOPOB, PACTBOPHUTENH, PACTBOPHMOCTD,
KJIaccU(UKaLuUs pacTBOPOB.

[Ipennocsliku BO3HUKHOBEHUS TEOpUM 3ekTposntudeckoi auccoumanuu. Mnem C. Appenmyca, [I.M. MenneneeBa, M.A. KabnykoB u npyrux
yueHbIX.CTpYKTypa U 3HaUeHUE HAYYHOU TEOPUU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.

JIMII0JIbHOE CTPOCHHUE MOJIEKYJIBI BOJIBL. [Iporiecchl, MponucXoasiye ¢ SIeKTPOIUTaMH IPU PACIUIABICHUN U PACTBOPEHUHU BEIIECTB B BoJe. Poib BOBI
B IIpOIECCe D3JICKTPOIUTHYECKON aucconuanuu. Jluccomuanusi SJIEKTPOJIMTOB C pasHBIM THUIIOM XHMHYECKOW CBsi3u. TeruioBble SIBICHHS,
COIPOBOXKIAOIINE MPOLECC PACTBOPEHHUS.

Crenenp auccounanuu. Koncranta qucconnanuu. KucinotHocts pactBopos. [Tonsrue pH. Mnaukatopsl.

OCHOBHBIE TIOJIOKEHHUSI TEOPUU PACTBOPOB.

CunbHble U cnadble 31eKTpoianThl. CBoiicTBa HOHOB. VIOHHBIN cocTaB MPUPOAHBIX BOJ. ['MIpaThl 1 KpUCTAIIIOTUIPATHI, HAXOXKAEHUE UX B IPUPOJIE.
I'mapomms coneit. OOMeHHBIE peakiuyu. XUMHYECKHE CBOWCTBA KHCIIOT, COJNEH M OCHOBAHUI B CBETE TEOPHUU AIICKTPOIUTHYECKON JMCCOIHAIIH.
Kpartkue cBeieHus: 0 HEBOJHBIX PacTBOpax.

PacueTrnsble 3agaun.PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM, €CJIM OJTHO U3 pearupyroiux BEIIECTB TaHO B M30BITKE.

Jemoncrpanuu. 1. VcnelTaHue BemiecTB, UX PAcTBOPOB M PAaCIUIaBOB Ha 3JIEKTPUUYECKYIO IMPOBOAMMOCTh. 2. BnusHue pa30aBieHus Ha CTENEHb
mucconnanui. CpaBHEHHE 3JEKTPUYECKOH MPOBOJUMOCTH KOHLEHTPUPOBAHHOTO M Pa30aBIEHHOIO pacTBOPOB YKCYCHOW KHCIOTHI. 3. [IBMkeHue
HOHOB B »JieKTpudeckoM nouie. 4. IloaydyeHue HEBOIHBIX pacTBOpOB. 5. BimsHue pacTBOpuTens Ha JUCCOLMALMIO (B Ka4eCTBE pacTBOpUTENEH —
COJISIHAas KHUCJIOTa, AMATHIOBBIA 3(Hp, STHIOBBIA CIUPT, TOdyod). 6. I'mapatanms u jaerujaparaius MOHOB (Ha mpuMepax OE3BOJHBIX CoONed U
Kpuctayoruaparto xiopuaa koodansta (II), cynedaros menu (I1) u nukens (11).



JlaGopaTopusbie onbIThl. 1. Pabora ¢ unaukaTopamu. 2. Peakuuu oOMeHa MEXIy pacTBOPaMH 3JIEKTPOIUTOB. 3. Pa3jenenue okpamieHHBIX BEIIECTB
METOJI0M TOHKOCJIOWHON XpoMarorpaduu. 4. XuMHUYECKHE CBOMCTBA paCTBOPOB KHUCIIOT, COJICH M OCHOBAaHUM. 5. ' MApOIM3 pacTBOPOB COJICH.

HemeTanan4yeckue 3JieMeHThI H UX BajKHeHIIMe XUMHYECKHe COeTUHEeHUs (244)

XUMHUYECKUE BJIEMEHThl — HeMeTauibl. [lonoKeHue 3aeMEeHTOB-HEMETAIUIOB B nepuoaudeckoi cucreme .M. Menpeneea. Hemeraiuibr — p-
sieMeHTbl. OCOOEHHOCTH CTPOEHHUS MX aTOMOB: OOmIMe 4YepThl W pasiauuuss. OTHOCUTENIbHAsl 3JIEKTPOOTPHULATENbHOCTh. CTENeHH OKHCICHMS,
BaJICHTHBIE COCTOSIHUS aTOMOB HEMETAJUIOB. 3AKOHOMEPHOCTH U3MEHEHUS 3HAUEHUI ITUX BEJIIMYMH B NIEPUOJAX U I'PYNIAX NEPUOJUUYECKONH CUCTEMBI.
PaagunoakTuBHble U30TOMNBL. M30TONBI HEMETAIOB, UX IPUMEHEHHE. XapaKTepUCTHKA YTIEPOIHOTO METO/Ia, IPUMEHSEMOI0 B Pa3HbIX 00JacTAX HAyKH.
3arps3HEHNE OKPY)KAIOLIeH Cpeabl paJuoM30TONAaMH; OCHOBHBIE MCTOYHHMKH WX TOCTYIUIeHHUsS. Tumnuyable (GOpMBI BOJOPOIHBIX M KHUCIOPOAHBIX
COEMHEHUI HeMeTaJuloB. PacripocTpaHeHre HEMETAIIIMYECKUX DJIEMEHTOB B IIPUPOJIE.

[Tpocteie BemectBa — HeMeTautbl. OcoOeHHOCTH MX CTpoeHus. OOyCIOBICHHOCTh (PM3NYECKHX CBOMCTB (arperaTHOTO COCTOSTHHS, TEMIIEPaTyphI
IUIaBJICHUS, KUIICHUS, PACTBOPUMOCTH B BoJie) cTpoeHreM. KoHkpeTHu3anus 3aKOHOMEPHOCTH Ha IPUMEPE TaloreHOB.

Annorponus. I[Iporno3upoBanre ciocOOHOCTH 3JEMEHTOB K 00Opa30BaHUIO aJUIOTPOIIHBIX BUJOW3MEHEHUH Ha OCHOBE OCOOEHHOCTEN CTPOEHMS HMX
aTOMOB. AJUIOTpONHs yriepoja U KpeMHus, Gocgopa, cepbl. OOYyCIOBIEHHOCTh CBOUCTB aJUIOTPOIIOB OCOOEHHOCTSMHU CTPOEHUS, UX IPUMEHEHHUE.
O030p XMMHYECKUX CBOMCTB HEMETAJUIOB. [IpWYMHBI XMMHUYECKOW HMHEPTHOCTH OJIATOPOJHBIX T'a30B, HU3KOH aKTHBHOCTH a30Ta, OKHCIMTEIBHBIX
CBOMCTB U JBOMCTBEHHOTI'O MIOBEJEHUS CEPBI, a30Ta, YIIEPOAA U KPEMHUS B OKMCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX.

PacnipocTpaneHnne npoCcThIX BEIIECTB-HEMETAIIOB B IIPUPOJIE.

[Tonmy4yeHue u NpUMEeHEHNE HEMETAIOB (Ha IPUMEpPE XJIOpa, a30Ta, CEpbI).

Bonoponnsie coequnenus HeMeTamuioB. @opMbl BOZOPOAHBIX COCIUHEHUM.

3aKOHOMEPHOCTH M3MEHEHUsl (PU3MKO-XMMHUYECKHUX CBOWCTB BOJOPOAHBIX COEIMHEHHH B 3aBUCUMOCTH OT OCOOCHHOCTEH CTPOEHHSIaTOMOB
0o0pa3yloIIuX HMX 3JEMEHTOB (Ha NMpPUMEpPE COEIUHEHHs 3JIEMEHTOB BTOporo mnepuona). CBoilcTBa BOAHBIX PACTBOPOB BOJOPOJHBIX COECIUHEHHI
HeMeTallI0B. KHCIIOTHO-OCHOBHAs XapaKTEPUCTUKA UX PACTBOPOB.

Oxcuapl HEMETAIOB, UX COCTaB U OTPAKEHUE €ro B CTPYKTYPHBIX U AJIEKTPOHHBIX (opMmynax. OOmias XapakTepUCTUKa WX CTPOEHMsI, CBOMCTB,
IIPUMEHEHHS.

I'mapoxcuabl HemeTa1oB. X coCTaB M OTpaxeHHe ero B CTPYKTYPHBIX M 3JIEKTPOHHBIX (popmyax. O030p ¢usmueckux cpoiictB. Ob1IMe
XUMHYecKHe cBoiicTBa. KauecTBeHHbIE peakIMi Ha aHMOHBI KUCIOT. CHila U YCTOMUMBOCTD Pa3IMUHbIX KUCIOT. Kucible u cpeqHue conu (kapOoHAaTHI,
ruapokap6omnarsl, pocdarsl u rugpodocdarsl). Caadbie KUCTOTHI (TJIABUKOBAsI, CEPOBOJIOPOIHAS, CEPHUCTAs!, YTroJibHasA, KpeMHUeBast). OCOOEHHOCTH
UX CTPOEHHUS U CBOMCTB. KucaoThI-okucauTeNM (a30THas!, CepHast, XJIOpHast) 1 OCOOCHHOCTH UX XMMUYECKUX CBOUCTB. [IpMeHeHe KUCIOT B TEXHUKE.
Pounb kucnoT B npoiieccax, MPOTEKAIOMIUX B )KUBBIX OpraHU3Max.

XapakTtepuctuka npeacrasureneii IV, V, VI rpynn aaementoB. Cepa u ee coequHenus. A3ot u pocdop, ux coenunenun. Kpemuuii u yriepoa, ux
COEIMHEHMS, POJIb B TIPUPO/IE.

ITonsiTHe 0 MOJMMEPHBIX XMMHYECKUX coequHeHusiX. Monomep. [Tonumep. CriocoOHOCTH aTOMOB yriiepoja U KpEMHHS K 00pa30BaHUIO MTOJUMEPOB.
CoeguHeHus yriiepoga — IMpeaMeT CaMOCTOSATEIbHOW HAayKH — opraHuyeckoil Xxumuu. OCHOBHBIE MOJOXKeHus: U poib Teopun A.M. byrneposa B
Pa3BUTHUU ITOW HAYKH.



[TonsiTie o romonormm u u3oMepuu. Kiaccudukanumum opraHudeckux coenuHeHuid. OOmuMe CBOWCTBA OpraHWYecKuxcoenuHeHui. Kparkas
XapaKTEPUCTUKA UX KJIACCOB.

OcHoBHBIE KJIacChl yrieBoJopojoB. CrocoOHOe . .IIKalloB K Peakuuu 3amelieHus U uzomepusanuu. CIIOCOOHOCTh ajKaHOB U AJIKUHOB K
NPUCOCTUHEHNIO M TOJIMMepu3anuu. PacmpocrpaneHue yrieBonoponoB B mpupoge. CoctaB He(TH M XapaKTEPUCTHKA OCHOBHBIX MPOJYKTOB,
[OJTy4aeMbIX U3 HEPTH.

[TonsaTue o pyHKIMOHANBHOI rpymme. 'oMonornyeckue psibl COUPTOB, AJIBJETHAOB U KAPOOHOBBIX KUCIIOT.

OOu1re GpopMyIibl K1accoB 3TUX COEAMHEHUH B3aumoseiicTBue CiMpToB ¢ METAIUIMYECKUM HATPUEM, OKUCIIEHUE METAHOJIa M 3TaHOJa OKCHJIOM MEIU
(IT). BoccTaHnoBiieHre abJIETHI0B BOAOPOIOM U OKUCICHHE UX aMMHAYHBIM PACTBOPOM OKCHJIa cepedpa, B3aumoaercTBre ¢ ruapokcuaom meau (I1).
XuMHUYEcCKue CBOMCTBa KapOo- HOBBIX KMCIOT. Peakuus srepudukanuu.

A3oTcozepkanue OpraHMYeCKHe COCIUHCHUS: aMUHBI, aMHHOKHCIIOTHI, Oeniku. VX cocraB, (u3uveckue cBoicTBa. B3amMmojeicTBie aMUHOB C
XJIOPOBOAOPOAOM. Peakiins MOIMKOHAECHCAIIMM aMHUHOYKCYCHOM KHCIIOTBI, €€ B3aUMOJEHCTBUE C COJSIHOW KUCIOTOM M 1ienoubto. Ponb GenkoB B
MIPUPOJIE U UX XUMHUECKHE CBOMCTBA: TUAPOIIN3, J€HATYpaLIMsL.

I'eneTnueckas CBsI3b KJI1aCCOB XMMHUYECKHX COEAMHEHUM.

IlousiTHe 0 KPYroBOpoTe XUMHYECKHX JIEMEHTOB Ha TIpuMepe yriepo/a, a3ora u ¢pocdopa.

3arps3HeHne artMoc(hepbl COETUHEHUAMHU a30Ta, Cephbl, YIriaepoa. XUMHUECKUe MpeBpalleHus], IPOUCXOAIINE C CEPHUCTBIM T'a30M B aTMocdepe,
MEXaHU3MbI BO3JICHCTBHS CEPHHUCTHIX COCIMHEHHWH HA JKUBYIO W HEXHBYIO NPHPONY (HAa TMpUMepax COCTOSHUHN «(PHU3HONIOTHYECKOH CyXOCTH» Yy
pacTeHuil) M BO3AEHCTBHS Ha KapOOHaTcoJepXKallue MUHepaibl (paspylleHHe H3BEeCTHsKa, Mpamopa). KucinoTHele A0Xkau, OCOOCHHOCTH HUX
XHUMHUYECKOTO COCTaBa M TMOCJIEACTBUS BO3ACUCTBUS HA )KUBOE M HEXXMBOe. HakorieHne coenHenmit azoTa u ¢pochopa B IPUPOIHBIX BOAAX.

VIcTOYHMKM HaKOIJIEHUs JUOKCcUIa yriepoaa B arMocdepe. «IlapHukoBsiity 3¢ dexT. B3auMocBsA3b KOHIIEHTpALUU YITIEKUCIIOTo ra3a B arMocdepe
U TeMIepaTypbl BO3yXa.

Jemoncrpanuu. 1. O6pa3sibl MPOCTHIX BELIECTB-HEMETANIOB U UX coelnHeHUH. 2. KoyeKkus mpocThIX BEeIecTB-TajJoreHoB. 3. PacTBopuMocTh B
BOJIE KHCJIOPOJIa, a30Ta, cephl, pochopa. 4. DnexkTponpoBoaHOCTh HeMeTauIoB. 5. [lomyyenue o3ona. 6. [lonyyeHne MOHOKIMHHON M TUIACTHYECKOM
cepsl. 7. [Tonyuenue Genoro ocdopa u ero Bosropanue Ha Bozayxe. 8. Ilomydyenne okcunos azora (II) u (IV). 9. Okucnenue a3ora Bo3ayxa B €ro
okcuabl (II) u (IV). 10. B3aumopeiictBue azota, pochopa u yrieposaa ¢ MeTauiaMu U BojiopoaoM. 11. BzaumonelictBue 6poma ¢ anromuHuem. 12.
Boccranosnenue menu u3 oxcuna meau (II) Bomopogom. 13. B3aumoneiicTBue cepbl ¢ BOZOPOJIOM, ME/IbI0, HaTpueM, KuciopojoM. 14. Boccranosie-
HUE CBUHIIA M3 OKCHJa Ha moBepxHOcTH yris. 15. Ilomyuenue xpemHus u cunana. OkuciieHue cwiaHa Ha Bo3ayxe. 16. Ilomyuenue ammuaka u
uccienoBaHue ero cpoict. 17. IlomyueHue u uccienoBaHMe CBOMCTB JHOKcuaa yriaepona. 18. OmbIThl, MOATBEpXKIAIOIIKE OOIIME XUMUYECKHUE
cBoicTBa KMCIOT. 19. [TomydyeHne a30THON KUCIIOTBI
B pactBope. 20. I'opeHue ceppl M yrisi B a30THOM Kucinore. BocruiameHeHue ckummaapa B a30THOW kucnote. 21. BzaumopeilicTBue Hatp ¢
KOHIICHTPUPOBaHHOH cepHo kucioroid. 22. [Tomydenune kpemuueBor kuciotel. 23. Iomydenue okcunaa azota (II) u okucieHue eina Bozmyxe. 24.
[Tonmy4yenue okcuna cepsl (IV) u okucineHue ero B npucyTCTBUM KaTanu3atopa. 25. KauecTBeHHbIE peakliuy Ha aHUOHBI Cyabu, cynbdar, kapOoHaT,
xJjopu, Opomun, monuna, HUtpat, ¢a ¢ar. 26. Komnekuuu: «Hedpts», «lIpupomnbiii rasy, «TommmBo «llmactmacce». 27. Moaenun Monexysn
opranudeckux coennHeHuu 28. IlonydeHnue 3TuIeHa U €ro B3auMOAEHCTBIE COPOMHOI BOJIE M pacTBOPOM IepMaHraHara kaiaus. 29. Bocriamenenue



cnupta 30. B3aumoneiicTBue cnupToB ¢ MeTauimueckuM HaTpuem. 31. Oxucnenue stanHona okcujpom meau (M). 32. Okucienue anbaeruaoB
aaMMHa4YHBIM PacTBOpOM okcuaa cepedpa u ruapokcuaa meau (I 33. OmbIThI, MOATBEPKAAOITUE XUMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. 34.
Peakumst srepudukarnmu. 35. O6pasusl amuaOkHCTOT! 36. Moaens monekynbl O6enka. 37. lenarypanus 6enka. 38. OOHapyxeHHe cephl B OelKe.

JlabopaTopuble onbIThbl. 1. O3HakoMJIeHHE ¢ oOpa3llaMH Cepbl M € MPUPOJHBIX coeAMHEHHH. 2. O3HaKOMJIEHHE ¢ OOpa3laMH COCIMHCHHUI
rasioreHoB. 3. [lonyuyeHue macTUueckoi cepbl U U3ydeHue € cBOMCTB. 4. [lomydueHne cepHUCTOro ra3a u McclieJoBaHue ero cBoicTB. 5. Ilomyuenue
YTJIEKUCIIOTO ra3a U u3y4eHue ero cBoucTB 6. KauecTBeHHBIE peakiuu Ha aHMOHBI KUCIIOT. 7. BoccTaHOBUTEIBbHBIE CBOMCTBA BOJIOPO/IA U yriiepoa. 8.
[Tonydenue yrompHO#M KuCO ThI U3 okcuaa yriepona (IV) m m3yuenue ee cBoictB. 9. ['maponus o seid, 0Opa3oBaHHBIX CHIBHBIMH H CIa0BIMU
kuciotamu. 10. [Tomydenue atriieHa u onbIThl ¢ HUM. 11. OKucaeHne anbaeruaa aMMAaqyHbIM pacTBOPOM OKcHua cepedpa u ruapokcuaom meau (11).

IIpakTnyeckue 3ansaTus. 1. [lonydyeHne okcu10B HeMETAIIIOB (YIJIEPO/ia U CEPBI) U UCCIIEIOBAaHUE UX CBOMCTB. 2. PelieHne sakcepuMeHTalIbHbIX
3a/a4 Mo TeMe «XUMHYECKHe CBOMCTBA HEMETAIUIOB M X OKCUAOBY. 3. [lonydyeHne aMMuaka — BOJAOPOJHOTO COSAMHEHUS a30Ta — M HCCIIEI0BaHUE
ero cBorcTB. O3HAKOMIJICHHE ¢ XUMHYECKH MU CBOWCTBAMH BOJHOTO pacTBopa amMmMmuaka. 4. XuMuuecknueCBOIMCTBa KapOOHOBBIX KUCIOT. 5. Pemenue
SKCIIEPUMEHTATBHBIX 3a1a4 1o TeMe «Hemeramneny. 6. Pabota ¢ moaenupytoieit nporpammoit 1iist [I9BM «MeueHblit aTomy.

Pacuernsble 3agaun. 1. Beruucienue mMacesl nian o0beMa MpOJyKTa PeaklMu 110 U3BECTHOW Macce WM 00beMy MCXOAHOTO BEIIECTBA, COJEPHKAILEro
IIPUMECH.

Metanasbl (12u)llonoxxenne MeTauioB B nepuoandeckoil cucreme. OCOOCHHOCTH CTPOCHHS aTOMOB METAJUIOB: S-, p-U d-djeMeHTOB. 3HaueHHE
SHEPruu HoHM3anuu. MeTamnueckas cBs3b. Kpuctamnnueckue pemerku. OOume u cnenuduueckue Gpuandeckue cBoiMcTBa MetamioB. O0mume xu
MUYECKHE CBOMCTBA METAJUIOB. DJEKTPOXUMHUYECKUM psAJl HAOPSDKEHUS METaUIoB. DJIEKTPOJIM3 PACIIaBOB M pacTBOpoB cosiel. I[lpakTuueckoe
3HauYeHHE IeKTposn3a. CBOMCTBO METAIIOB 00pa30BbIBaTh CIiaBbl. OOIINE CBEACHHUS O CIJIaBax.

Koppo3us MeTannos — ob1iernianeTapHblii TeOXUMUYECKUI TIPOLECC; €€ BUJIbl: XUMUYECKas U AIEKTPOXUMHUYECKasi, ClIocoObl 0OpbOBI ¢ KOppO3UEH.
Metanmnsl — snementsl —II rpynmn. CpaBHHTeNIbHas XapaKTepUCTHKA, (PU3MUECKHEe M XHUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OKCHAOB H
THJIPOKCHUIOB, COJieil. 3aKOHOMEPHOCTH PACIPOCTPAHEHMSI LIENOYHBIX U LIETIOYHO3EMENIbHBIX METAJUIOB B MPHUPOJAE, UX MOIYYEHHUE DIIEKTPOIU30M
coequHeHni. CrocoObl Perynsiud TeOXUMHYECKUX IUKIIOB C IENbI0 BBIICTICHHUS MUHEPAJIOB HATPHUs (BRIMOpaKMBaHHE MUPAOUIUTA, BBHIIAPUBAHHE
xJiopuJa HaTpusi). MuHepasbl Kajablus, UX COCTaB, 0COOEHHOCTh CBOWCTB, 00J1aCTH MPAKTUUYECKOT'O TPUMEHEHHS.

Mertamibl — p-37eMeHThl. ATFOMUHUN: XUMUYECKUM 3JIEMEHT, ITPOCTOE BellecTBO. PacnipocTtpanenue B npuponae. OcHOBHbIE MUHepaibl. [IpuMenenue
B COBPEMEHHOM TEXHUKE.

Baxwneiimue coenunenust Al, Pb, Sn; okcuasl u rugpokcuipl, aM(pOTEpHBINA XapaKTep UX CBOMCTB.

Annorponus skene3a. CoctaB, 0COOEHHOCTH CBOWCTB M MPUMEHEHHE YyTryHa M CTAIM KaK BaXHEWIIHUX CIUIaBOB xkene3a. O crmoco0ax XUMHYECKOU
AHTUKOPPO3UIHOM 3aIlUThI CIUIaBOB *kene3a. Kparkue cBeleHHsl 0 BaKHEUIUX COCIUHEHUSX METAJUIOB (OKCUABl M THAPOKCHU[IBI), UX MOBEJCHHE B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakusax. buonoruueckas poiab MeTawIoB.

PenxozeMenbHBIE METAIUTBI: UX PACTIPOCTPAHEHUE B MPUPOJIE, POIH B OMOIOTHUECKUX MPOIIecCcax M TEXHUKE.

OO61ue cBeieHns 0 paAMOaKTUBHBIX U30TOMAX AJIEMEHTOB METAJJIOB U X POJIH B IPUPOJE.



Jemoncrpauuu. 1. O6pa3isl METaUIOB, U3YYEHUE UX AIIEKTPUUECKON poBoauMocTH. 2. Habmoaenue napos kanus. 3. TermmonpoBoIHOCTh METAIIOB.
4. Mopenu KpUCTaUIMYECKUX PELIETOK METauIoB. 5. B3aumonelcTBue METAJJIOB ¢ HEMETAUIAMHU U BOAOW. 6. DIEKTPOIN3 pacTBOPOB XJIOPUIA MEAU
(Il) m moguna xanus. 7. ONbITH O KOPPO3UU METAJIJIOB U 3aIlIUTE METAJJIOB 0T Koppo3uu. 8. [lomyuenue ciiaBa Byna. 9. [lonyuenue criaBa kanus u
HaTpusl TOJ KEPOCHMHOM (MpoeIupyercs ¢ moMouipio Kogockoma). 10. ['opeHue, B3auMonelcTBHE C BOJOW JIUTHS, HATpUA M Kajbius. 11.
B3aumoneiictBue ¢ Bomoil okcuaa kanbiusa. 12. KauecTBeHHBIe peaknuu Ha HMOHBI Kanblusg W Oapusa. 13. YcTpaHeHue >KECTKOCTH BOIbL. 14.
Mexanuyeckasi IpOYHOCTh OKCUAHOM IIJIEHKH amtoMuHus. 15. B3aumopeiictBue antoMuHus ¢ BoJol. 16. Aimtomorepmus kenesa. 17. Bzaumonelicteue
IOMUHUS ¢ OpOMOM, KHCIO0TaMH, mienoyamu. 18. OnbIThl, WILTIOCTPUPYIOIIKE (PU3UKO-XUMUYECKHE CBOWCTBA OJIOBA U CBUHIA M MX COCTUHEHUH. 19.
B3aumopeiictue coequnenuit xpoma (II) u (II1) ¢ kucnmoramu u menoyamu. 20. ITomyaenne okcuaa xpoma (I1I) paznoxxkenuem 6mkapdboHaTa aMMOHUS.
21. Annotpomnus onosa. 22. [Tonydenue aucynbdura onosa. 23. Boponenue cranu. 24. OKCHIUPOBAHKE CTAIIH.

JlabopaTopHublie onbIThl. 1. PaccMoTpenue 00pa3iioB METaIJIOB, UX COJIEH M MPHUPOAHBIX CoequHEHM. 2. B3anmoeiicTBie MeTamioB ¢ pacTBOpaMu
coneid. 3. O3HakomyeHHe ¢ oOpa3maMu CIUIaBOB (KOJUIEKIUH «MeTamisl ¥ cruiaBel»). 4. O3HakoMJIeHHE ¢ 00pa3namMy NPUPOJHBIX COCTUHEHHN
Kanpius. 5. O3HaKoMIIeHUE ¢ 00pa3aMu aIIOMUHHMS M €ro CIU1aBoB. 6. O3HakomiieHue ¢ oOpa3namu 4yryHa u ctanu. 7. CBoicTBa elkux miejaouei. 8.
CBoiicTBa OKCHJIOB M THAPOKCHIOB AIIOMUHUS, 0JI0Ba, cBUHIIA. 9. [lonydyenue u nccienoBanue cBocTB ruapokcuaos xkenesa (1) u xenesa (II1). 10.
O06e3xuprBaHre CTAIBHON TIACTUHKH U mpoBeaeHue (ocdarupoBanus. 11. KauecTBeHHbIE peakuu Ha MOHBI CBUHIA, jkeje3a. 12. KayecTBeHHbIE
peakuuu Ha noHsl Xxpoma (II) u (III).

IIpakTnyeckue 3anaTus. 3. Pemenue sKkcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «MeTamibly.

Jemoncrpanun. 1. Kogorpammel u nuHamuueckoe nocobdue «IIpousBonctBo cepHoil KucnoTel». 2. Koiekuus MUHEpaloB M TOPHBIX MOPOA. 3.
Craiinbl «O01Me TOHITUS XUMHUYECKON TEXHOJIOTUNY. 4. Moiesb CepHOKUCIIOTHOTO MPOU3BO/ICTBA.

JlaGopaTopHslii onbIT. O3HaKOMIIEHHE C 00pa3liaMy ChIPBS IS POU3BOACTBA CEPHON KUCIIOTHI.

Pacuernsie 3anaun.OnpeaeneHue MacCoBOM UM 00BEMHOMN O BBIXO/IA MPOAYKTA B MPOIIEHTAX OT TEOPETHUECKHA BO3ZMOXKHOTO.

OO0mue cBegeHnst 00 OPraHNYeCcKUX coeMHeHuAX (84)
OO0uue BONPOCHI XUMHYECKOH TeXHOJIOTHH (74)

TpeGoBanus u pe3yabTaThbl YCBOCHHS Y4eOHOI0 MAaTepPHAJIa 110 HEOPraHNYeCKONH XUMHH

9 knacc

y4yammecs 10JKHbI 3HATh:

- MIOJIOYKEHHE METAJUIOB M HEMETAJIJIOB B neproanueckoi cucreme JI.M.MeHnneneena;

- o01ue puU3NYECKre 1 XUMUYECKIE CBOMCTBA METAJUIOB U OCHOBHBIE CITOCOOBI UX MOJIYYCHHUS,

- OCHOBHLIE CBOMCTBA U MMPUMCHCHUEC BaXKHEHUIIINX COG)II/IHCHI/Iﬁ MICJIOYHBIX U IMICJIOYHO3EMEIIbHBIX METAJIJIOB, AJIIOMUHUSA,

- KQYeCTBEHHbIE PEaKIIMU Ha BaXKHEHIIINE KATUOHBI U aHUOHBI.

ydamuecsa J0JIKHbI YMETh!:

- IaBaTh OTPEICTICHUS U MPUMEHSTH CIEAYIONINE MOHSATHUS: CIUIaBbl, KOPPO3HsI METAJUIOB, TIEPEXOTHBIC DIIEMEHTHI, aM()OTEPHOCTb;



- XapaKTepu30BaTh CBOMCTBA KJIACCOB XHMMHMUYECKHX D3JEMEHTOB (METAJUIOB), TPYHI XUMHYECKHUX 3JIEMEHTOB (IIEIOYHBIX M IIEJIOYHO3EMEJbHBIX
METAJIJIOB) U BaXHEHUIINX XUMUYECKUX AJIEMEHTOB (QJIIOMUHUS, JKeje3a, cephl, a30Ta, (ocdopa, yriepoaa u KpeMHHs) B CBETE€ U3YUYEHHBIX TECOPHIl;-
pacrno3HaBaTh BaKHEHIINE KATUOHBI U AaHUOHBI;

- pemath pacy€THhIC 3a]]a4d C UCIOIb30BAaHUEM U3YyUYCHHBIX MOHSATHUH.

YueOublii v1aH M0 XuMuM 9 Kiace:

Kuacce Bupa pa6orsl PexoMeHI0BaHO IPOrpaMMoOit
9 [TpakTnueckas pabota 6
KonTponbnas pabora 5

Paszpen 7. TemaTnueckoe nJIaHUPOBAHHE
TEMATHYECKOE IIVTAHUPOBAHMUME 9 xnacc
(2 4 B Heneo0, Bcero — 68 u)

Tembl, packpbIBaroLe JaHHbI XapakTepucTHKAa OCHOBHBIX BH/10B
pasnes nporpammsbl. Kosmmyecrso OcHoBHOE coepkaHue M0 TeMaM AeSITeJIbHOCTH YYeHUKA
4aCoB, 0TBOAUMBIX HA JAHHYIO TeMY (Ha ypoBHe y4eOHBIX el cTBHII)
Pa3nen 1. Teoperuueckue ocHoBbI xumuu (14 4)
1. XumMnueckue peakuum u 1. DHepreTnka XMMHYECKUX PEAKLIUM. Hcnonb30BaTh BHYTPU- U MEXKIIPEIMETHBIE
3aKOHOMEPHOCTH MX 2. Pemenue pacueTHbIX 3aja4y Ha TEII0BOM 3¢ ekt CBSI3H.
nporexkanus (4 4) XUMHUYECKON PEAKIUN. OnpenensiTb NOHATHS «TEIUIOBOM 3pdexT
3. CkopocTh XMMUYECKOH peakiui. XMMUYECKOe paBHOBECUE. | pEaKIN», KTEPMOXMMUYECKOE YPABHEHUEY,
4. lIpakTnueckas padora Ne 1. Biusinue pa3zinnuHbIx «OK30- U DHIOTEPMHUYECKAs] PEAKLIUS», «IIYTh
(akTOpPOB HAa CKOPOCTh XMMUYECKON peaKIuH. INPOTEKAHUS PeaKLUn», «3(P(HEeKTUBHBIC
JemMoHcTpanum. 1. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT COYapEHUs», «IHEPTUs aKTUBALIUNY,
KOHLIEHTPALlUU pearupyroniix BeecTB. 2. 3aBUCUMOCTh «TOMOT'€HHAsI CUCTEMAY, «TE€TEPOTreHHAas
CKOPOCTH pEaKIMM OT TEMIIEpPATYpHl. 3. 3aBUCUMOCTh CUCTEMA», «CKOPOCTh PEAKLIUN», «XUMHUYECKOE
CKOPOCTH peaKkLUu OT IPUPOJIbl pEarNPYIOIINX BEILECTB. 4. paBHOBECHEY.
Brnusinue KoOHIIEHTpaIK pearupyomnux BelecTB Ha CocTaBnaTh cXeMbl, TAOIHIIbI, ONTIOPHBIE
XMMUYECKOe paBHOBECHE (Ha IpUMepe B3aUMOACHCTBUS KOHCIIEKTBI, aITOPUTMBI.
xynopuaa xxenesa (II1) ¢ poganuaom kamms). S. BrImoaHATE pacuéThl MO TEPMOXUMHYECKUM
B3aumopeiicTBue antOMUHNS ¢ HOJIOM B IPUCYTCTBUU BOJIBI. YPaBHEHUSM PEAKIUH.




Tembl, pacKpbIBaroLIMe TAHHbIH
pazae nporpamvbl. Kosmyecro
4acoB, 0TBOAUMBIX HA JAHHYIO TeMy

OcHoBHOe CoaepiKaHHuE 110 TeMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

6. B3anmoeiicTBue mepokcuia BOJAOPOIa ¢ OKCUAOM
Mmaprasnma (VI).

JlabopaTopHblie OnbITHI. 1. ONBITHI, BBISICHSIOIINE
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLIUU OT MPUPO/IbI
pearupyrounux BelecTB (B3auMOoIeHCTBHE IIMHKA C COJISTHON U
YKCYCHOM KHCJIOTaMH ), OT IJIOLIAH TOBEPXHOCTH
COMPUKOCHOBEHUS (B3aMMOJICHCTBHE PA3IMYHBIX 10 pa3MepPy
rpaHyJl IUHKA C COJSIHOW KUCIIOTOM), OT KOHIIEHTPAIIUU U
TeMmeparypsl (B3aumoseinctaue okcuna meau (II) ¢ ceproi
KHUCJIOTOM pa3IMuHON KOHUEHTPALUHU IIPU Pa3HbIX
TeMIlepaTypax).

2. PaznoxeHue nepokcua BOJOpOia B IPUCYTCTBUU
KaTaJIn3aTopa.

Pacuérnble 3agaun. 1. Pacy€Tel o TepMOXUMUYECKUM
YpaBHEHUSIM. 2. Bviuucnenue ckopocmu XuMu4eckou peakyuu
no KuHemuyeckomy ypaeuenuro. 3. Boiuucnenue ckopocmu
XUMUYECKOU peakyuu no 2paguxy eé npomeKanus

Hcnons3oBaTh AJITOPUTMBI ITPpU PCIICHUHN 3a/1a4

2. PactBopsl. Teopus
3JIEKTPOJTUTHYECKOU
auccounanuu (10 4)

1. IlonsaTHe o pactBopax. Teopus JIEKTPOIUTHIECKON
JUCCOITUAIUH.

2. Peakuuu nonHoro oomena. CBOMCTBa HOHOB.

3. XuMu4ecKkue cBOMCTBA KUCIOT KaK 3JIEKTPOJIUTOB.
4. XuMu4ecKkre CBOMCTBA OCHOBAHUN KaK AJIEKTPOJIUTOB.
5. XuMu4eckue cBOMCTBa COJNEH KaK AIEKTPOIHUTOB.

6. ['uaponu3 comeil.

7. Perenne pacueTHBIX 3a1a4 1o TeMe «PacTBOpbI».
8. IlpakTuyeckasi padora Ne 2. Pemenne
AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME PACTBOPHI.

9. O6061eHre 3HaHUH) TIO TeMe «DIEKTPOIUTHYECKAs
JUCCOLTHAITUS».

[IpoBoauTh HaOMIOAEHNS 32 TOBEICHUEM
BELIECTB B paCTBOPax, 38 XUMUYECKHUMHU
peakuuAMH, IMMPOTCKAOIINMHA B PaCTBOpPaXx.
JlaBaTh onpeneneHusl IOHATUH «QIIEKTPOJIATY,
KHEBJICKTPOJIUT», «IJICKTPOJIUTUUCCKAA
JUCCOLIUALUSY.

Paznuyath noHsATHE «HOHY.

O060011aTh MOHATHUS KKATHOHY, «QHUOH.
HccnenoBaTth CBOMCTBA PaCTBOPOB
IJIEKTPOJIUTOB.

OnuceiBaTh CBOICTBA BEIIECTB B XO€
JIEeMOHCTPAIIMOHHOT'O U J1a00paTopHOTro




Tembl, pacKpbIBaroLIMe TAHHbIH
pazae nporpamvbl. Kosmyecro
4acoB, 0TBOAUMBIX HA JAHHYIO TeMy

OcHoBHOe CoaepiKaHHuE 110 TeMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

10. KonrponsHas padora Ne 1.

Pacuérnblie 3agaun. PacuéTbl 10 XUMHUYECKUM YPaBHEHUSIM,
€CITM OIHO M3 pearupyromirx BeIecTB JaHO B U30BITKE.
demoncTpaumu. 1. UcnbiTanue BeecTB, MX paCTBOPOB U
pacmiaBoB Ha 3JEKTPUUECKYIO IPOBOAUMOCTS. 2. BiusiHue
pa30aBieHMs Ha cTeneHb qucconuanuu. CpaBHEeHHE
ANEKTPUYECKON MPOBOJIUMOCTH KOHIIEHTPUPOBAHHOT'O U
pa30aBICHHOI0 PaCTBOPOB YKCYCHOM KUCIOTHL. 3. J[euoicenue
uoHo8 6 snekmpuyeckom none. 4. I[lonyuenue negoonvix
pacmeopos.5. Buuanue pacmeopumens na ouccoyuayuio (8
Kavecmee pacmeopumeineil — COJIAHAA KUCIOMA, OUIMUTLOBbLLL
aghup, 5munoewvlli cnupm, moyon).

6. 'unparanus u aeryapaTaiysi MOHOB (Ha IpuMepax
0€3BOJIHBIX COJICH U KPUCTAIJIOTMIPATOB XJI0pUIa KoOalbTa
(II), cynbdaros meau (I11) u nukens (I1)).

JlaGopaTopHsle onbIThl. 1. Pacmeopenue sewjecms 6 600e u
6 benzune. 2. Peakiiuu oOMeHa MeX1y pacTBOpaMHU
AJIEKTPOJIUTOB.

JIKCKypcHs B XMMHUYECKYIO JIAOOPATOPHIO B LENSIX
O3HAKOMJIEHUS C MpUEMaMH paboThI ¢ PACTBOPAMH.

Tema TBOpueckoii padoThl. 3HaueHUE HAYYHON TEOPHUH JUIS
MIOHMMAaHMSI OKPY’KaIOLIET0 MUPA, HAYYHOU U MPaKTHUECKOM
JeSITeIbHOCTH

9KCHEPUMEHTOB.
Cobmo1aTh MpaBuiia TEXHUKU O€30MaCHOCTH.
XapakTepru30BaTh yCIOBUS TCUCHUS PEAKIIHIA B
pacTBopax 3IEKTPOIUTOB A0 KOHIA.

O0600maTh 3HaHUS O PaCTBOPAX.

CocTaBnarth KiaccCu(UKaAIUOHHBIE CXEMBI,
CpaBHHUTEIBHBIC U 00OOIIAFOIINE TAOIHUIIBI.
Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIC
CBSI3U.

Pacnio3naBath peakiyu HOHHOTO 0OMEHa.
CocCTaByITh HOHHBIC YPAaBHEHUS PEAKIIHIA.
CocTaBnaTh COKpaléHHbIe HOHHBIE YPABHEHHUSI
peaKuuii.

Jlenate pacy€Thl MO XMMHYECKUM YPAaBHEHUSAM,
€CIT OJHO M3 pearupyronux BEemeCTB JaHO B
U30BITKE.

OT6upars HHGOPMAIIHIO U3 IPYTUX UCTOUYHUKOB
JUTSL TIOATOTOBKH KPATKUX COOOIIIEHUH.
['OTOBUTH KOMITBIOTEPHBIC MTPE3CHTAINH 110 TEME

Paznea I1. DiieMeHThI-HeMeTaJJIbI M X BaKHeHIMe coeJuHeHus (24 1)

3. O0masn
XapaKTepUCTHKAHEMeTALIO0B (3

4)

1. DnemenThI-HEMeTaITBI B Ipupoze u B [leproanueckoit
cucTeMe XuMHuueckux 3iaeMenToB .M. MeHpaemneena.

2. ITpocThie BemecTBa-HEMETAIIIIBI, KX COCTaB, CTPOCHUE U
CIOCOOBI OTY4EHUSI.

3. BogopoaHbie U KUCIOPOAHBIE COCTMHEHUSI HEMETAIIJIOB.

Hcnons30BaTe BHYTPU- U MEXKIIPEIMETHBIE
CBSI3H.

XapaKTepmoBaTL XUMHUYCCKUEC DJIICMCHTHBI
MaJIbIX MIEPUOJIOB IO UX MOJIOKEHUIO B
MePUOINYECKON CUCTEME.




Tembl, pacKpbIBaroLIMe TAHHbIH
pazae nporpamvbl. Kosmyecro
4acoB, 0TBOAUMBIX HA JAHHYIO TeMy

OcHoBHOe CoaepiKaHHuE 110 TeMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

Jemoncrpauuu. 1. O6pa3iipl IPOCTHIX BEIECTB-HEMETAIIIOB

U UX coequHeHui.2. Komiekuus npocThiX BEIIeCTB-
rajloreHoB. 3. Pacmeopumocms 8 600e Kuciopooa, azoma,
cepwl, hochopa. 4. DnekmponposoOHOCMb HEMEMALI08

4. Iloarpynmna KucJjaopoaa u eé
TUINMYHBbIE NPeAcTABUTEIH (7 1)

1. Obuas xapakTepucTUKa HEMETAJIOB MOATPYIIIbI
KHCIOPO/a.

2. Kucnopon u 030H. Kpy2ogopom kucnopooa 6 npupooe.
3. Cepa — npeacrasurens VIA-rpynmsl.

Annotponus cepsl. CBOKCTBA U PUMEHEHUE.

4. CepoBonopon. Cynb(usl.

5. Kucnopoacoaepxarue coequnenus cepsl (IV).

6. Kucnoponconepkamue coenuaenus cepsl (VI).

7. O6006maromuii ypok no teme 4. Kpyzoeopom cepul 6
npupooe. Ixkono2udeckue npooiembl, C8A3AHHbIE C
KUCTIOPOOCOOEPAHCAUWUMU COCOUHEHUAMU CePbl

S. Hoarpynna a3ora u eé
TUNUYHBbIE npeacTaBuTesu (6 4)

1. O6mas xapakTepucTHKa JIEMEHTOB MOATPYIIIBI a30Ta.
A3zoT — npencraButens VA-TpyYIIIBL.

2. Ammuak. Conu aMMOHUS.

3. IlpakTnyeckas padora Ne 3. [loydyenue aMmuaka u
OTBITHI C HUM.

4. Oxcunpl a3oTta.

5. A30THas KUCIOTa U €€ COJIHU.

6. ®ocdop u ero coequnenus. Kpyeosopom ghocghopa 6
npupooe

6. Hoarpynna yriepoaa (8 1)

1. Obu1ast xapaKTepUCTHKA JIEMEHTOB OATPYIIIBI YIIIEpoAa.

Yrnepon — npencrasurens [VA-rpynnel. Amiorponust
yriepozaa. AacopOrus.
2. Oxcupsl yrieposa.

Ornpenenarb CBOMCTBA BEHIECTB UCXO/IS U3
KPUCTAJUIMYECKOTO CTPOCHUSI.

O0600611aTh 3HAHUSA U JeTaTh BHIBOABI O
3aKOHOMEPHOCTSAX U3MEHEHHI CBOMCTB
HEMETAJUUIOB B EPUOJIAX U TPYIIIAX
NEePUOINYECKON CUCTEMBI.

[Iporuo3upoBath CBOKWCTBA HEU3YUECHHBIX
3JIEMEHTOB M UX COEAMHEHUI Ha OCHOBE 3HAHUI
o [Iepnognueckom 3akone [I.11. Menneneena.
Otb6upaTh HHPOPMAIUIO U3 APYTUX UCTOYHUKOB
JUTSI TIOITOTOBKU KPATKUX COOOIIECHUH.
['oTOBUTH KOMIIBIOTEPHBIE NIPE3EHTALIUH 110
TeMe.

Habmonate geMoHCTpUpyeMble U
CaMOCTOSITEJILHO TTPOBOJIUMBIE OTIBITHI.
OnuceIBaTh CBOKCTBA U3yYaeMbIX BEIIECTB Ha
OCHOBE HAOJIIOJICHUI 32 MX MPEBPAIICHUSIMHU.
AHanM3MpOBaATh CBOMCTBA HEMETAIIJIOB 11O
MOATPYIIIaM.

0O060061maTe 3HaHUA U AeNaTh BBIBOIBI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBONCTB
HEMETAJUIOB B MEpUOAaX U rpymnmnax
MEPUOINYECKON CUCTEMBI.

[IporHo3upoBath CBOKWCTBA HEU3YUEHHBIX
3JIEMEHTOB U UX COCIMHEHUI HAa OCHOBE 3HAHUU
o Ilepnoanueckom 3akone /(.M. Menneneena.
3anuceIBaTh YPaBHEHHS OKUCITUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIMNA U peaklnii
HMOHHOTO OOMEHa.

CocTaBndarh Ki1acCu(UKAIUOHHBIE CXEMBI,




Tembl, pacKpbIBaroLIMe TAHHbIH
pazae nporpamvbl. Kosmyecro
4acoB, 0TBOAUMBIX HA JAHHYIO TeMy

OcHoBHOe CoaepiKaHHuE 110 TeMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

3. YronbHast KUCIIOTA U €€ CONH.

4. TIpaxkTuyeckasi padora Ne 4. [Tonyuenue okcua yriepoaa
(IV) u u3yuenue ero cBoicTB. Pacno3HaBanue kapOOHATOB.

5. Kpemuuii u ero coequnenusi. Cunuxamuast
NPOMBIULIEHHOCb.

6. O6001enre 3HaHui 1o Temam 3—06.

7. Pewienue 3anau.

8. KontponbHas pabota Ne 2.

JdemoncTpanum. 1. IlonyyeHre MOHOKJIMHHON U
iacTuyeckoit cepsl. 2. [Tomyuenue 6enoro pocdopa u ero
BOo3ropanue Ha Bo3ayxe. 3. [lomydyenue oxcumon azota (1) u
(IV). 4. Bzaumooeticmsue azoma, pocghopa u yenepooa ¢
Memannamu u 6000pooom. 5. Bzaumooeiicmeue bpoma c
anromunuem. 6. Bzaumooeticmsue cepvl ¢ 6000p00OM, MeObio,
Hampuem, Kuciopooom. 7. BoccTaHOBIEHUE CBUHIIA U3 OKCHUJA
Ha TIOBEPXHOCTH Yriisl. 8. [lonyuenue kpemHus u Cuiaua.
Oxucnenue cunana Ha 6ozoyxe. 9. [lonyuenne aMMuaxa u
uccrnenoanue ero cBoicTs. 10. [Tomyuenue u uccnenoBanue
CBOMCTB quokcua yriepozaa. 11. OnbITel, MOATBEPKAAOIITNE
o01Ire XUMHUYECKHe CBOMCTBA KUCIOT. 12. ['opeHue cepbl u
yIJIA B a30THOM KUCIOTe. BocruiameHenue ckunuaapa B
asotHou kuciaore. 13. B3aumoaelicTBue MeIH ¢
KOHLIEHTPUPOBAHHOM cepHO kucnoToi. 14. Ilonyuenue
KpemHuesot kuciomsl. 15. Ionyuenue oxcuoa ceput (IV) u
OKUCIeHUe e20 8 npucymcmeuu kamaauszamopa. 16.
KauecTBeHHBIC peakIi Ha aHUOHBI: CYIb(PUA-UOH, CYIb(aT-
MOH, KapOOHAT-NOH, XJIOPUA-UOH, OPOMUA-UOH, HOJAUI-HOH,
HUTpAT-UOH, PochaT-uoH.

JlaGopaTopHble onbIThl. 1. O3HaKOMIIEHHE C OOpa3aMu
cepbl U e€ NpUPOAHBIX coenuHeHuil. 2. [lonyyenne ammuaka u

CpaBHHUTEIBHBIC U 0000IIAFOIINE TAOIUIIBI,
OTIOPHBIC KOHCIICKTHI.

OTb6upaTh HHPOPMAIUIO U3 APYTUX UCTOYHUKOB
JUTSL IOJTOTOBKH KPATKKX COOOIICHUH.
['OTOBUTH KOMITBIOTEPHBIC MTPE3ESHTAIUH 110
TEME.

[TpoBOANTH PacUEThI 110 YPABHEHHSIM
XUMHUYECKHX PEAKIUi, UCTIONb3Ys TIOHATHUS
«MOJISIpHASI MACCay, «MOJISIPHBIH 00bEM»




Tembl, pacKpbIBaroLIMe TAHHbIH
pazae nporpamvbl. Kosmyecro
4acoB, 0TBOAUMBIX HA JAHHYIO TeMy

OcHoBHOe CoaepiKaHHuE 110 TeMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

HCCIIEIOBaHKE €ro CBOMCTB. 3. O3HaKOMIIEHHUE C
XUMHUYECKUMH CBOMCTBAMHU BOJAHOT'O pacTBOpa aMMuaka. 4.
[Tonyyenue yriaekucioro ra3a u M3y4eHue ero CBOMCTB. 5.
KauecTBeHHbIE peaklii HA aHUOHBI KUCTIOT. 6.
BoccranoBurenbHble CBOMCTBA BOAOPOA U yriiepoaa. 7.
[Tonydenue yronpHOM KUCIOTH U3 okcuaa yriaepoaa (IV) u
u3ydyeHue e€ CBOUCTB.8. [ uoponus coneti, 06pazo6aHHbIX
CUTbHBIMU U clabbimu Kuciomamu.9. Pacrio3HaBanue
XJIOPUJIOB, CYIb(HaTOB, KapOOHATOB.

Pacuérubie 3agaun. BeraucieHne Macchl Wi 00bEMa
IIPOJYKTA peaKluy 10 U3BECTHOIN Macce Wik 00bEMY
HCXOJ/IHOTO BEILIECTBA, COACPIKALIETO TPUMECH.

Tembl TBOpYecKkux padoT. XuMHUUECKHUE CBOIICTBA 3JIEMEHTOB
1 UX POJIb B 9KOJOTHYECKHX Ipolieccax (Ha mpumepe
u3ydeHHbIX 3nemMenToB IV, V, VI rpynm).

docdop (azot, cenen, 6op). PacipocTpanenue B mpupo/e;
COCTaB, CTPOEHUE, CBOMCTBA U POJIb HEMETAIOB B
TexHochepe. KpemHMii B HOIyIpOBOJHUKOBOM
npoMblnieHHocTH. CostHeuHble OaTapen

Pazpean I11. Metassbi (12 1)

7. O01Iue cBOiCTBA METALJIOB
(4 )

1. DnemMeHTBI-METaIBl B IPUPOJIE U B IEPUOANYECKOM
cucreme. OCOOEHHOCTH CTPOCHHUS UX aTOMOB.

2. Kpucrannuueckoe cTpoeHHe U (PU3UKO-XUMUUECKHE
CBOMCTBA METAJIJIOB.

3. DIIEKTPOXUMUYECKHE MPOLECCHI. DIEKTPOXUMUUYECKUN P
HaIpsDKEHUN METAIUIOB.

4. CnnaBsl. [loHsiTHE KOPPO3HH METAIIOB.

Kopposus memannoe u mepwi 60pv0ul € Hel.

JdemoncTpauuu. 1. OOpa3ipl METAIUIOB U UX COCTUHEHUH,

Hcnonws3oBaTh BHYTPU- U MEXKITPEIMETHBIE
CBSI3H.

HccnenoBaTh CBOMCTBA M3y4aeMbIX BEIIECTB.
HabmonaTe 1 ONMMCHIBATh XUMUYECKHE PEAKIUU.
Onpenensarb CBOMCTBA BEIIECTB UCXOS U3
KPUCTAJTMYECKOTO CTPOCHHUS.

XapakTepru30BaTh XUMHUYECKUE DIIEMEHTHI
MaJIbIX MIEPUOJIOB IO UX MOJIOKEHUIO B
MePUOINYECKON CUCTEME.




Tembl, pacKpbIBaroLIMe TAHHbIH
pazae nporpamvbl. Kosmyecro
4acoB, 0TBOAUMBIX HA JAHHYIO TeMy

OcHoBHOe CoaepiKaHHuE 110 TeMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

U3Y4YEHHE UX 3JIEKTPUUECKON MPOBOIUMOCTHU. 2.
TennonpoBoHOCTH MeTaIOB. 3. MoJeNn KpUCTATUTHUECKUX
PELIETOK METAIIOB

O0001mAaTek 3HaHUA U JeIaTh BEIBOILI O
3aKOHOMEPHOCTSIX U3MCHEHHUI CBOMCTB
METaJUIOB B MIEPHOAX M IPYIIax
IIEPUOTUYECKON CHCTEMBI.

[Tporuo3upoBaTh CBOMCTBA HEU3YUCHHBIX
3JIEMEHTOB U X COEAMHEHUI Ha OCHOBE 3HAHUI
0 MEPUOIUICCKOM 3aKOHE

8. MeTajuiibl IJIaBHBIX
U MO00YHBIX moArpynmn(8 4)

1. Metainst [A-rpynnel nepuogu4eckoi CUCTEMBI U
o0pa3zyemble UMU IIPOCThIE BEIIECTBA.

2. Metannsl [IA-rpynnsl nepuoaMuecKOi CUCTEMBI U UX
BAKHEHIINE COCTUHEHUS.

3. XKéctkoctb Bonbl. Poib memannos IIA-epynnet 6 npupooe.
4. ATFOMUHUN U €T0 COEIUHEHUS.

5. Kene3o — npencraBuUTENb METAIIOB TOOOYHBIX HOJATPYIIIL.
Bakueiiine coequHeHus Kenesa.

6. O000611IeHE 3HAHUI 11O TeMaM 7, 8.

7. IlpakTnyeckasi padora Ne 5. Pemenue
JKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «MeTarib».

8. KonTponbHas padota Ne 3.

JemoncTpanuu. 1. BaumonelicTBrue MeTamioB ¢
HEMeTaJlJIaMH U BOAOH. 2. 'opeHne, B3anMOIEHCTBHE C BOJOU
JUTHS, HaTpUs U Kanblus. 3. BzaumopeiictBue ¢ Boioi
okcuza Kanelus. 4. KadyecTBeHHbIE peaKliiy Ha MOHBI KaJIbLIUs
u Oapwus. 5. YcTpaHeHue )ECTKOCTH BOJIbI. 6. Mexanuueckas
IIPOYHOCTH OKCUJHOM IUIEHKHU aIFOMUHUA. 7. B3aumonencraue
AIIOMUHUS ¢ BOJoU. 8. BzauMoaeiicTBre aTIOMUHUS C
OpOMOM, KUCIOTaMH, IIET0YaMHU.

JlabopaTopHble onbIThl. 1. PaccmoTpenue o0pa3ios
METAJIJIOB, UX COJIEW U MPUPOIHBIX COETUHEHUM. 2.

HccenenoBaTh CBOMCTBA N3Yy4aeMBbIX BEILIECTB.
HaGmtonate 1 onuchIBaTh XMMUYECKHE PEAKLIUU.
Habutonate neMoHCTpUpyeMbIe U
CaMOCTOSITENILHO ITPOBOIUMBIE OIBITHI.
OnwuceIBaTh CBOMCTBA H3y4aeMbIX BEIIESCTB HA
OCHOBE HAOJIIOZCHUH 3a UX NMPEBPALLCHUSMHU.
O0600111aTh 3HaHUSA U JA€JaTh BHIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHUH CBOMCTB
METaJUIOB B MEPHOAAX M IPYIIIax
HEepUOIUYECKON CUCTEMBI.

[Iporuo3upoBaTh CBOMCTBA HEU3YIEHHBIX
9JIEMEHTOB M UX COETMHEHUH Ha OCHOBE 3HAHUHN
0 TIEPUOINIECKOM 3aKOHE.

3anuchIBaTh YpaBHEHUS OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA U PEaKIIUN
MOHHOTO OOMeHa.

CocTaBnaTh Ki1accu(UKALMOHHBIE CXEMBI,
CpaBHUTENbHBIE U 000011a01I1e TAOTUIIBI,
OTIOPHBIE KOHCITEKTHI.

OT1Oupare MHPOPMAIUIO U3 IPYTUX UCTOUYHUKOB
JUTSL IOJITOTOBKH KPATKUX COOOIICHHUH.
['0TOBUTH KOMITBIOTEPHBIE IPE3EHTALIMH 10




Tembl, pacKpbIBaroLIMe TAHHbIH
pazae nporpamvbl. Kosmyecro
4acoB, 0TBOAUMBIX HA JAHHYIO TeMy

OcHoBHOe CoaepiKaHHuE 110 TeMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

B3aumMogeiicTBre MeTaioB ¢ pacTBOpaMHu coJjeil. 3.
O3zHakoMJieHHEe ¢ 00pa3amMu CILIaBOB (KOJUIeKIHs «MeTaibl
U criaBbly»). 4. O3HaKoMIIeHHE ¢ 00pa3aMu IPUPOIHBIX
coequHeHun kanpuud. 5. O3HakoMieHHe ¢ oOpa3uamMu
QIIOMUHHUS U €T0 CIUIaBoB. 6. O3HaKOMIIEHHE ¢ 00pa3aMu
yyryHa u crainu. 7. CBOCTBa OKCUIOB M THAPOKCHIOB
amroMunus. 8. [lonydyenue u uccnegoBaHue CBONCTB
ruapokcuioB xkene3a (I1) u sxenesa (III). 9. KauecTBenHbIe
peakuuu Ha MOHKI xxerne3a. 10. B3aumopeiicTBue nnHKa u
JKelle3a ¢ paCTBOPAMHU KHUCIIOT U IIeT0UeH.

Tema TBOpuYeckoii padoTbl. MeTaibl U COBPEMEHHOE
o01IecTBO

TEME.

[Tpou3BoanTh pacu€Thl IO YPaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, UCTIONb3YSI MOHSATHUS
«MOJISIPHASI MACcCay, «MOJISIPHBIA 00BEM»,
«TEPMOXUMUYECKHUE YPABHCHHUSI PEAKIIHII»,
«TeTI0BOM 2P (HEKT peaKIum»

Pazgen IV. O0uue cBegeHusi 00 OPraHuvdeCKUX coeTuHEeH

usx (8 )

9. Yraesoaopoasi (5 4)

1. BO3BHUKHOBEHHE U pPa3BUTHE OPraHUYECKON XUMUN —
XMMHH COCTMHEHUN YIriiepo/a.

2. Knaccugukanus 1 HOMEHKJIaTypa yriieBoJI0OpOJIOB.

3. [IpenenbHble YII€BOAOPO bl — aJIKAHBI.

4. HenpenenbHble yriIeBOJOPOIbI — AJIKEHBI.

5. HenpenenbHsble yrieBoaopoasl — ankuHsl. [IpupoaHbie
HCTOYHUKH YTJIEBOJOPOIOB

10. Kucnopoacoaepxamme
opraHuveckKue coeJuHeHus (2 1)

1. Kucnoponcoaep:xaiue OpraHn4eckKue COeAMHEHHUS.
CnupTsl.
2. KapOoHOBBIE KHCITOTHI

Habmtonate neMoHCTpUpyeMbIe U
CaMOCTOSITENIbHO MPOBOIUMBIE OTBITHI.
OnuceiBaTh CBOMCTBA U3yYaEMBIX BEIIECTB Ha
OCHOBE HaOJII0JICHUH 3a UX IPEBPAIICHUSIMH.
CocTaBisTh CTPYKTYpHbIE (POPMYIIBI
OpraHMyecKux BemecTB. OnpenensTb NOHITHS
«TOMOJIOT», «T'OMOJIOTUYECKUHN PSI»,
«HA30MEPBI».

CpaBHMBATh CBOWCTBA MPEJIENbHBIX U
HeNpeAeIbHbIX YIIIEBOI0POI0B.

CocTtaBisTh KilacCU(PUKALMOHHBIE CXEMBI,

11. buoJjiornyeckn BaxKHbIe
opraHuvecKue coeMHeHUs
(>xupBbl, yriesoabl, 0eaku) (1 4)

1. buonoruyecku BayKHBIE COETUHEHUS — YKUPBI, YTIIEBOIBI,
OEIKH.

demoncrpauuu. 1. Komnexkuust «Hedts 11 HEDTETPOTYKTHI.

CpaBHUTEIBHBIC U 0000IIAtONTHE TAOIHUIIHI,
OTIOPHBIE KOHCTIEKTHI.

[Tonb3oBarbes nHGOpMaLIUEn U3 APYrux
VMCTOYHUKOB JISI TOJATOTOBKH KPATKUX
COOOIIIEHUH.




Tembl, pacKpbIBaroLIMe TAHHbIH
pazae nporpamvbl. Kosmyecro
4acoB, 0TBOAUMBIX HA JAHHYIO TeMy

OcHoBHOe CoaepiKaHHuE 110 TeMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

2. Monenu MOJEKyJ OPraHUYECKUX COEAUHEHUH. 3.
B3anmMoeiicTBre sTHIeHa ¢ OPOMHOMN BOJION M paCTBOPOM
nepmanranara xaius. 4. [lonydeHue aneruneHa u ero
B3auMOJIeCTBHE ¢ OpoMHOI BoIOM. 5. Bocriamenenue
cupToB. 6. ONbIThL, TOATBEPKAAOIINE XUMUUYECKHE
CBOICTBa KapOOHOBBIX KUCIOT. 7. Peakuus sTepudukanuu
BemecTBa. 8. Mojens Moliekyisl Oenka. 9. Jlenarypanus
Oenka

Hcnonp30BaTh BHYTPU- U MEXKIIPEIMETHBIE
CBSI3H.

CpaBHUBaTh OPraHUYECKUE BEILIECTBA

C HEOPraHUYECKUMHU.

OOBACHATH MPUYMHBI MHOTOOOpa3usl BEIIECTB.
Habmonate geMoHCTpUpyeMble U
CaMOCTOSITENILHO MPOBOIUMBIE OIIBITHL.
OnuceiBaTh CBOICTBA U3y4aeMbIX BEIIECTB Ha
OCHOBE HaOJII0JICHUH 32 UX IPEBPAIICHUSIMU.
CoctaBnarth Ki1acCu(UKAUMOHHBIE CXEMBI,
CpaBHHTEIBHBIC U 0000IIAFOIINE TAOIHUIIHI,
OTIOPHBIE KOHCTIEKTHI.

OT6upars HHGOPMALIHIO U3 IPYTUX UCTOUYHUKOB
JUISL IOATOTOBKH KPAaTKUX COOOIIEHUH.
['0TOBUTH KOMIIBIOTEPHBIE MTPE3ECHTALIUH 110 TEME

Pazgen V. Xumus u ku3ub (7 4)

12. YenoBek B Mupe BellecTB
(49)

1. BemectBa, BpeHbIE AJ1s1 3I0POBbS YEITOBEKA U
OKPYKalOIlEH CpeIbI.

2. [onumepsL.

3. MunepanbHble y1oOpeHHs Ha BallleM y4acTKe.

4. TlpaxkTuyeckas padora Ne 6. MunepanbHbie y100peHHUS.
JlabopaTopublie padoTsl. 1. Pacno3HaBaHne MUHEPAIBHBIX
ynoOpenui. 2. O3HaKOMJICHHE C 00pa3iaMu MOJIUMEPOB U
U3Y4YEHHUE UX CBOMCTB.

Hcnonb30BaTh BHYTPU- U MEXKIIPEIMETHBIE
CBSI3H.

Wcnonb3oBath npuoOpeTéHHBIE 3HAHUS U
YMEHHUS B IPAKTUYECKON JEATENBHOCTH U
MTOBCETHEBHOM JKU3HM ISl SKOJIOTUYECKH
IPaMOTHOI'O MTOBE/ICHUS B OKPYXKaIOIIEeH cperie.
OneHuBaTh BIMSIHUE XMUMHUECKOTO 3arps3HEHUS
OKpY’KaloIllel Cpe/ibl Ha OpraHU3M Y€JI0BEKa U
JpyTHe KUBbIE OPTraHU3MBI.

OT1Oupare MHPOPMAIUIO U3 IPYTUX UCTOUYHUKOB
JUISL IOATOTOBKH KPAaTKUX COOOIEHUH.
I'0TOBUTH KOMITBIOTEPHBIE TPE3EHTALIMH 110 TEME




Tembl, pacKpbIBaroLIMe TAHHbIH
pazae nporpamvbl. Kosmyecro
4acoB, 0TBOAUMBIX HA JAHHYIO TeMy

OcHoBHOe CoaepiKaHHuE 110 TeMaM

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHI)

13. IIpon3BoacTBO
HEOPraHM4eCKHX BelecTB H UX
npumenenue (3 )

1. ITonarue o xumuueckout Texunosnoruu. [IponsBoacTso
HEOpPraHMYECKUX BEIIECTB U OKPYKaIoIas cpe/a.

2. [lonsitue o metaymutypruu. IIpon3BoACcTBO U IpUMEHEHUE
YyryHa U CTaju.

3. O6o0mmenue 3Hanuii o Teme 13.

Jemoncrpanuu. 1. Kogorpammsl u IHHaAMHUYECKO€ MTOCOOHE
«[IpousBonacTBO cepHO KUCIOTHI». 2. Kouiekuus MuHepanoB
Y TOPHBIX MOpo. 3. Cratiovl 0 xumuueckol mexnonocuu. 4.
Mopenu mpou3BOJCTBA CEPHON KUCIOTHI.

JlaGopaTopHblii onbIT.O3HaKoMIeHUe ¢ 00pa3yamu Colpbs
0J151 NPOU3B0OCMBA CEPHOU KUCTIOMbL, YY2YHA U CIMATU

Hcnonb30BaTh BHYTPU- B MEKIIPEIMETHBIC
CBSI3H.

Y4acTBOBaTh B MPOOJIEMHO-TIONCKOBOM
JIeSATCIIbHOCTH.

CocTtaBnsTh KilacCU(PUKALMOHHBIE CXEMBI,
CpaBHUTEIBHBIC U 0000IIarONTUE TAOIUIIBI,
OTIOPHBIEC KOHCTICKTHI.

OTb6upaTh HHPOPMAIUIO U3 APYTUX UCTOUHUKOB
JUTSI TIOATOTOBKH KPATKUX COOOIICHUH.
['0TOBHUTH KOMIIBIOTEPHBIC MPE3CHTAIIUH 10 TEME

Paznen 9. MaTepI/IaJIbHO-TeXHI/I‘leCROC o0ecrneyeHue 06pa30BaTeJ’IbHOFO mpouecca:

Peanuzanus nenel, sBIAIOLIMXCS TIaBHBIM YCJIOBUEM 3(()EKTUBHONW yueOHOH NesATeNbHOCTH IIKOJIBHUKOB, HEBO3MOXKHA 0€3 MCIOJIb30BaHUS
OCHOBHBIX 00pa3oBaTEIbHBIX PECYPCOB: YUEOHHKOB, Y4eOHO-METOAMYECKUX MATEpUaoOB, HATJISIHBIX JEMOHCTPAIlMOHHBIX MOCOOM M Tabmwuil,
npuOOpOB M NPUCIIOCOOJIEHHH, a TaKKe COBPEMEHHBIX HMH(OpPMalMOHHBIX cucTeM, MHTepHeT, 31IeKTpoHHbIX yueOHHKOB. [Ipum orbGope cpencts
o0y4yeHHs COOJIIOJICHBI CIENYIOIUe YCIOBMS: ydYTeHa cleuu(uka NpeaMeTa U COOTBETCTBEHHO BKIIOYEHBI XapaKTepHbIE TOJIBKO JUIsl OMOJIOTUH
CPEICTBA; YYTEHbl JOCTHKEHUS HOBEHIIMX HMH(DOPMALMOHHBIX TEXHOJOTHH (MyJIbTUMENNHa, UHTEPAKTUBHAS JIOCKA, ayJIMOBU3YaJIbHBIE CPEJICTBA);
oco0oe BHHMaHHE 0OOpallleHO Ha cpeacTBa OOyueHMsl, COJepKaHHE KOTOPBIX MMEET KOMIUIEKCHBIM XapakTep; YYTEHO COOJIOJIEHHE CHUCTEMHOCTH,
o0ecnieurBaroIiel TocOOUsIMHI U 000PYAOBaHHUEM BCE pa3/ieibl U TEMBI.

YueOHas auTeparypa

PECYPCHOE OBECIIEYEHHE:

H.E.Ky3nenosa, 1.M.TutoBa, H.H.I'apa, A.}O.XKerun. Xumus. 8 kiacc. - M.: Benrana-I'pad
H.E.Ky3nenosa, 1.M.Tutosa, H.H.I'apa. Xumus. 9 xnacc. - M.: Benrana-I'pad,

3a1auyHUKH:

H.E.Ky3nenosa, A.H.JI€BkuH. 3agaunuk no xumuu. 8 kiacc. - M.: Benrana-I'pad,
H.E.Ky3nenosa, A.H.JI€BkuH. 3amaunuk nmo xumun. 9 kiacc. - M.: Benrana-I'pad,

CHpaBO‘{HI/IKI/I 110 XUMHH

CHnucok caiToB 10 XUMHH AJIA YYAIIUXCH U YUYUTETH




No | Hazeanue caiima uiu cmamou Cooeporcanue Aopec (Url)
1 | Xumus 1 )KU3Hb: DJEeKTpOHHAs BEPCUS HAYYHO-TIOMYJISIPHOTO KypHasia. ApXUB http://www.hij.ru
HAYYHO-TIOMYJISIPHBIN coJiepkaHuii HOMepoB. J10CTyI K TIOJTHON BepCHH KypHaa depe3
KypHa peructpanuo. OhopmiIeHUE MOAMTUCKU
2 Alhimik [Tone3npie coBeThI, 3(HEKTHBIE OMBITH, XUMUYECKHE HOBOCTH, http://www.alhimik.ru
BUPTYaJIbHBIN PENICTUTOP, KOHCYJIbTAINH, Ka3ychl 1 T.J1.
3 | C-BOOKS JlutepaTypa 1o XuMuu http://c-books.narod.ru
A3byka BeO-mmorcka Meroarka nmorcka uaHGopmaruu mo xumun. O630p Oecratueix | http://www.chemistry.
4 IUIL XUMUKOB MMATEHTHBIX 0a3 MaHHBIX. ExXeMecsIuHble aHHOTALIMA HOBBIX bsu.by/abc/
XUMHYECKHX HAYYHBIX PECYPCOB
5 | MexaHu3Mbl . http://www.tl.ru/~gimnl3/docs/
. OCHOBHBIE THITBI MEXaHU3MOB XUMHUECKUX PEAKIIUH A )
OpPraHUYECKUX PEaKIUN ximia/him2.htm http://www.tl.ru
6 | OnopHbIe KOHCIIEKTHI http://khimia.ri 1 .ru/
[ToypouHbIe KOHCTIEKTHI JJIs IIKOJIBHUKOB 8— 11-X Ki1accoB
110 XMMUHU
OIBITH TTO .
7 N Onucanus peakuuii, pororpaduu, cupaBoynas HHGOpPMaIUs http://shnic.narod.ru/
HEOPraHNMYECKOW XMMUHU peaxiuii, Gotorpad P bopman P
[Tepuoanaeckas . | http://www.jergym.hiedu.
WcTopust OTKPBITHS 3JICMEHTOB U MIPOUCXOX/ICHHE UX HA3BaHUH, .
8 | cucremMa XUMHUYECKUX . cz/~canovm/vyhledav/variarity/
onucaHue PU3MYECKUX U XUMUYCCKHX CBOWUCTB
JJIEMEHTOB rusko2.html
COOpHHK pacueTHBIX 33]a4 10 HEOPTraHU-YECKON U
PacuerHbie 3a1aun PHIK pact A p http://lyceuml.ssu.runnet.
9 OpPraHUYeCcKOi XUMHH JJIs1 paOOTHI Ha IIKOJIBHOM CITEIIKYpCE. :
10 XUMUH ru/~vdovina/sod.htmi
CIUCOK JTUTEP-phl
10 | Xumust u1st Bcex DIIEKTPOHHBIN CITPABOYHHUK 32 TIOJHBIA KypC XUMHH http:/fwww. informika.ru/text
! p p yp database/chemy/START.html
[IkonbHas XUMUS — | CnipaBoYHHK ¥ y4eOHUK 110 XUMUH. [ TaBHAst 0COOCHHOCTh — .
11 P yi o http ://www. schoolchemistry.by. ru
BOYHHUK XHUMKaJIBKYIISATOP, KOTOPBIN YIPOIAET PeIICHHE 3a1a4 10 XUMUHU
DNEeKTpOHHAas
p Kuuru v ananutuaeckue 0030pbl. YueOHuku. XKypHasl. http ://www. chemnet.ru/rus/
12 | 6ubnmorteka ;
VYuebHble 0a3bl qaHHbIX. HoOeneBckue mpeMun no XUMUu elbibch.html
10 XMMHUHU
OO6mmas u Matepuabl o 00IIeH XUMHH JIJIS1 yYaITUXCsl XUMHKO- .
m p m FUIA yHat http://lib.morg.chem.msu.ru/
13 | Heopranuueckas OMOJIOTMYECKHX KJTACCOB: OCHOBHBIC TIOHSATHS XUMUHU, CTPOCHHE

XAMMS: 4acTh |

aToMa, XUMHUYCCKasa CBA3b

tutorials/korenev/1 .doc



http://www.hij.ru/
http://www.alhimik.ru/
http://c-books.narod.ru/
http://www.chemistry/
http://www.tl.ru/

MaTepI/IaJ'IBI 110 HCOpFaHH‘IeCKOﬁ XUMHUHU OJI1 yIalIuXxcst

OO6mas L
CHEUATU3UPOBAHHBIX XUMHKO-OMOIOTHYECKUX KIJIACCOB: http://lib.inorg.chem.msu.ru/
14 | w HeopraHnuveckas . . .
OCHOBHBIC KJIACCHI HEOPraHMYCCKUX COSAMHEHUH, nx cBoiictBa u | tutorials/korene v/2 .doc
XHUMHMS: 9acCTh 2
CIOCOOBI IOJyYEHUS
OKCIepUMEHTAIIbHBIN . N
P YueOHoe mocobue mo o0IIel XUMUH, OTIUYAIOIICeCs HaAyIHOH http://www.chem.msu.su/rus/
15 | y4eOHHK MO XUMHUH . .
CTPOTOCTBIO U3JIOKEHUSA M CUCTEMOM ONpeaeIeHni school/zhukovl/welcome.html
st 8— 9-X KiraccoB
Hporpamuioe AHHOTUPOBAHHBIE CCHIIKU HA CYNIECTBYIOIIUE MPOTPaMMHbBIE
16 | ObGecneucHue p y o porp http://chemicsoft.chat.ru/
PECYPCHI IO XUMHH
110 XMMHUHU
COOpHHK POCCUICKUX HAYUHBIX M 00Pa30BaTEIIbHBIX
nyonukanuu mo xumun. CrpaBounast nHGopMarus u 6as3sl
DJIeKTpOHHAS AHHBIX TI0 XUMUHU. MaTepralibl JJIs IKOJIBHUKOB. DIIEKTPOHHBIC .
17 p A p g P http://www.chem.msu.su/rus/ elibrary
OubIMOTEKA 10 XUMHUU yUeOHUKHU. 3aJaHuUs BCTYITUTEIBHBIX SK3aMCHOB 110 XUMHUH B
MI'Y. 3agaun xumMuueckux onumnuaa. Mynbrumeauna-
nyOIuKaIm
WHTepakTHBHBIN KypC TIOJTOTOBKU K IIEHTPATN30BAHHOMY
tectupoBanuio U EI'D mo xumun. [[ist 3aperucTpupoBaHHbIX
MOJIH30BATEJICH: TECTHI, TEOPETUUYECKUI pa3dop pemieHuii. B .
18 | Penerurop mo Xumuu » TEOP pasbop p http://chemistry.nm.ru/
CBOOOJHOM JOCTYIIE: TPOOHBIE TECTHI, TUTEPATYpa, HEKOTOPHIE
XUMHUYECKHE MTPOrpaMMbl. MeToIn4YecKue peKOMEH AN JIST
noaroroBku k LT u EI'D nmo xumun
Poccuiickass nucraHiIMOHHAs
19 | onmuMnOMana MIKOJIBHUKOB JIMCTaHIIMOHHBIE OJTUMITHABI 10 XMMHUH http://www.muctr.edu.ru/ olimpiada/
110 XUMHUHU
Martepuansl onuMmnuaz no xuMuu. Onucanue onbIToB. CBOKCTBA .
XuMugeckas P 5 . http://www-windows- 125 1 .edu.
20 3JIeMEeHTOB. XMMHUYECKHe CBOMcTBa MuHepasioB. ClioBaphb .
CTpaHUYKa yar.ru/russian/cources/chem/

XUMHUYCCKUX TCPMUHOB

Texnuyeckue cpeacTBa 00yueHust




KommeroTep, mpoekTop.
Y4eOHO-IpakTHYECKOE U Y1eOHO-/1a00paTOPHOE 000py/I0BaHHE

[TpuGopsl, HAGOPHI TOCYIBI M TA0OPATOPHBIX MPHHAMICKHOCTEH ISl XUMHUYECKOTO IKCIIEPUMEHTA
OO01LIEero Ha3HAYECHUSA

HarpeBaTenbHbie MpruOOpHI (CTUPTOBKA)

Jlocka I CyIIKHU ITOCY b

JdemMoHCTpauMOHHBbIE
Habop mocyiel v prHAICKHOCTEH ISl IEMOHCTPAIIMOHHBIX OIBITOB [0 XUMUU

[lITaTuB A1 IEMOHCTPAIIMOHHBIX MPOOHPOK

Ha6op ¢nakonos (250 — 300 M1 11 XpaHEHHS PAaCTBOPOB PEAKTHBOB)

KoMiuiekTbl 1J151 1a00PATOPHBIX ONBITOB U NPAKTHYECKUX 3aHATHI 110 XUMUM
Becnr

Habop mocyiel ¥ IpUHAICKHOCTEH ISl YICHUISCKOTO IKCIIEPUMEHTA

Ha6op 6anok ju1st XpaHeHus: TBepAbIX peakTuBoB (30 — 50 mu)

Habop cxisiHOK ((h1aK0HOB) /1711 XpaHEHUS! paCTBOPOB PEAKTHBOB

Ha6op npubopok (ITX-14, I1X-16)

Harpesarenu npu6ops! (ciuptoBku (50 M)

[Ipubop st momydeHus razon

Itatus naGopatopuslit xumuyeckuii IJIX

Moneau
Habop nns MmogenupoBaHusi CTPOCHUS OpPTraHMYECKUX BEIIECTB

HartypajbHbie 00beKTbI
KOJLJIEKIIUM

ATTOMAHUNA

Mertaiibl U CIUIaBhI




MuHnepainsl ¥ TOpHbIE TTOPOIbI

HedTs 1 BakHelme npoIyKThl ee IepepadoTKu

IImactmaccel

CTeKIIO U M3EIINs U3 CTEKIIa

Tomnuso

UyryHn u crans

PeakTuBbl

Ha6op «Kucnotei»
Kucnora cepnas
Kucnora consinas

Hab6op «Kucnotei»
Kucnora a3otHas

Ha6op «['uapokcub»

Ha6op «Oxcubl METaIIOBY

Habop «Metamias»

Habop «OrneomnacHbie BEIIECTBa»
Cepa (nopo1ok)
dochop KpacHBIi

Ha6op «["amorensi»
bpom
Hon

Ha6op «I"amorenumb»

Ha6op «Cynbdatel. Cynbhutsl. Cyabhuabn

Ha6op «KapbonaTs»

Ha6op «®ocdarel. Cunukarbi»




Hab6op «Aneratsl. Poganuasr. CoemuHEHUS JKee3ay.

Habop «CoennHeHust Maprasia»

Ha6op «Hwutpatb»

Ha6op «naukatopbi»

Ha6op «YraeBogopoap»

Hab6op «Kucnopoconepxaiiue OpraHn4ecKue BEmecTBay»

Ha6op «KucnoTsl opranndeckue

Hab6op «YrneBoasl. AMHHBI

HaGop «Matepuaibi»




