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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. denepanbHOT0 KOMIOHEHTA FOCYIaPCTBEHHOI'O CTAHIAPTHOTO 00pa30BaHMsl, YTBEPKISHHOTO Mpruka3oM MunoOpazoBanusi Poccun ot 5 mapra
2004 roga Ne 1089 «O0 yrBepkneHnn ¢GeaepaaTbHOr0 KOMIIOHEHTA TOCYIapCTBEHHBIX CTAaHAAPTOB HAYAIBHOTO OOIIET0, OCHOBHOTO M CPEHETO
o011ero 00pa3oBaHUY;

2. IlporpamMma mo XUMHHIJIS MOJy4EHHS OCHOBHOTO  (cpenHero) oOpa3zoBaHusi (muchbMo JlemapraMeHTa TOCYIapCTBEHHOW MOJUTUKH H
oOpa3oBanust MuHucTepcTBa 00pasoBanus 1 Hayku Poccuiickort deneparun ot 07.06.2005 1. Ne 03-1263);

3. Ilpuka3za MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 27.12.2011 Ne 2885 «O06 yrBepxkaeHNN (GeaepalbHbIX IMepeuHeit
Y4eOHUKOB, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX) K HCIOJIB30BAHUIO B 00pa30BaTEIBLHOM TIPOIECCe B 0OOpPa30BATEIBHBIX YUPESIKICHUSX,
pean3yronmx o0pa3oBareabHble MPOrpaMMbl OOIIET0 00pa30BaHUS U MMEIOIIUX TOCYIapCTBEHHYIO akkpenuTaiuio Ha 2013-2014 y4yeOHbIit
TOI»;

4. YyeOHOro miaHa

5. IIporpammer mo xumuu 1iist 8-11 kiaccos o0meoOpa3zoBatTenbHbIX yupexknenuit/ H.E.Ky3uenosa, M.: Benrana — I'pad, 2012

Paboyast mporpamma mnpenycMaTpuBaeT peanHu3aliilo y4eOHHMKOB, PEKOMEHIOBAHHBIX K HCIOJB30BaHUIO B oOpaszoBaTenbHOM mporecce B OV,
pealM3yIonx 00pa3oBaTeNbHBIC MPOTPAMMBI OOIIEr0 O0pa30BaHHUS M WUMEIONIMX TOCYIapCTBeHHYIO akkpeawtanuto B 2013/2014 ydebHOM TOmy
(mpuka3z Muno6puayku Poccuu ot 13.12.07 Ne 349):

H.E.Ky3nenosa, 1.M.TurtoBa, H.H.I'apa, A.}O.XKerun. Xumus. 8 kinacc. - M.: Bentana-I'pad.

3aJauHUK:

H.E.Ky3nenosa, A.H.JI€Bkun. 3anaunuk no xumun. § kiacc. - M.: Benrana-I'pad.

[Ipenver xumun crnenu@uyueH. YCHEMHOCTh €ro HM3YYeHHUs CBs3aHAa C OBJIAJCHHEM XHMHUYECKUM S3BIKOM, COONIOJICHHEM TEXHHUKHU
0€30MaCHOCTH MPHU BHITTOJIHEHHH XUMHUYECKOT0 SKCTIEPUMEHTA, OCOZHAHIUEM MHOTOYMCIICHHBIX CBSI3€M XUMUHU C JPYTUMH MPEIMETaMH.

Leap Kypca - BOOpY)KEHHE YYalIMXCSd OCHOBAMH XHMHUYECKHX 3HAHHMN, HEOOXOJMMBIX JJIsi MOBCEIHEBHON >XU3HHU, MPOU3BOJCTBEHHOU
NEeSTETLHOCTH, TPOJOJDKEHNS 00pa30BaHMs, MPABUILHON OPHUEHTAIIMM W TOBEJIECHUM B OKpYXKAIOUIEH cpejie, BHECEHHE CYIIECTBEHHOTO BKJIa/la B
pa3BUTHE HAYYHOT'O MUPOIIOHUMAHHUS YUAIUXCSL.

B nanHoit mporpamme BeIpakeHa TyMaHUCTHYECKAs M XUMHUKO - IKOJIOTHYECKasl HAMPABJICHHOCTh M OPUEHTAIIHMS HA pa3BUBAIOIIEEe OOyUCHHE.
B Helt oTpakeHa cucTeMa BaKHEHIIMX XWMUYECKUX 3HAHUH, pacKpbiTa poJib XMMHUU B MO3HAHUU OKPYXKAIOUIETO MUpPa, B TOBBIIICHUH YPOBHS
MaTepHaIbHOM KU3HU OOIIECTBA, B PA3BUTHH €T0 KYJIbTYPBI, B PEIICHUH BAKHEHIIINX MTPOOJIEM COBPEMEHHOCTH.

3agaum Kypca:
" BOOPYXHUTH YYAIIUXCS 3HAHUSIMHA OCHOB HAYKH M XUMHYECKOW TE€XHOJIOTHH, CIIOCO0aMH UX  JTOOBIBaHUS, IEPEPAOOTKH U IPUMEHEHUS;
" PpacKpBITh POJb XMMHH B TO3HAHHM MPUPOABI U 0OECTIEUYeHUH >KU3HH OOIIEeCTBA, MOKA3aTh 3HAUEHUE OOIIEro XUMHUYECKOTO OOpa3oBaHHs IS

MPaBUIILHON OPUEHTAIINU B )KU3HH B YCIOBUSAX YXYAIIEHUU SKOJIOTUUECKONH 0OCTAaHOBKH;

" BHECTH BKJI]] B pa3BUTHE HAYyYHOTO MHUPOTIOHUMAHUS yUYCHUKA;
® Ppa3BUTH BHYTPEHHIOI MOTHBAIIMIO YUCHHUS, TIOBBICUTH HHTEPEC K MO3HAHUIO XUMUU;
® PpPa3BUTH FKOJOTUUYECKYIO KYJIbTYPY YUALIUXCH.



JlaHHas IporpaMMa OpUEHTHPOBaHA Ha 00Ie00pa30BaTEIbHbIE KIIACCHI.

IToMMMO OCHOB HayKH, B COIEP)KaHHE IIPEIMETa XUMUS BKIIOYEH PsAJ CBEICHUN 3aHUMATEIIbHOTO, HCTOPUYECKOT0, ITPUKIIAJHOIO XapakTepa,
COJICUCTBYIOIIMX MOTUBALIMY YYCHUS, PA3BUTHUIO II03HABATEILHBIX HHTEPECOB M PELICHUIO IPYIUX 3a4a4 BOCIIUTAHUS JINYHOCTH.

B nporpamMMe peann3oBaHbl CIEAYIONINE HANIPABJICHHA

" TYMaHH3ALUU COJAEPKAHUA U IIPOLIECCA €r0 YCBOCHUS,

" HKOJIOTM3allUU Kypca XMMHH;

" YHTErpalyy 3HaHUN U YMEHU,

"  [I0CJIEI0BATEIbHOIO PA3BUTHUS U YCIOKHEHUs y4eOHOro MaTepuaa U CiocoOOB €ro U3y4eHHUs..

AKTYaJlbHOCTB: B CUCTEME €CTECTBEHHO-HAYYHOTO 00pa30BaHMsI XUMHU KaK y4eOHBIH MpeIMeT 3aHMMAaeT BYKHOE MECTO B TIO3HAHUH 3aKOHOB
IPUPOJIBI, B MAaTEPHATILHON XKHU3HHU OOILECTBA, B PEIIEHUH TJ100aIbHBIX MPo0IeM YeloBeuecTBa, B (POPMUPOBAHNM HAYYHOU KAPTHHBI MHpa, a TAKXKE B
BOCIIUTaHHUH SKOJIOTUYECKON KYJIbTYpPHI JIFOJIEH.

XuMus Kak y4eOHbII IpeaAMeT BHOCUT CYLIECTBEHHBIH BKJIAJ B HAyYHOE MHUPOIIOHMMAHHUE, B BOCIUTAHUE U PA3BUTHUE y4allUXCs; MpU3BaHa
BOOPY)XHUTh YYAIIUXCSI OCHOBAMH XHMHYECKHX 3HAHHWW, HEOOXOIUMBIX JUIsI TOBCEIHEBHOW KH3HH, 3aJOXKHUTHh (DyHIAaMEHT IS JalbHEHIIero
COBEPILICHCTBOBAHMSI XMMHUYECKMX 3HAHMHM KaK B CTapIIMX KjaccaX, TaK U B APYrMX y4eOHBIX 3aBEIEHUSX, a TAKXKe MPaBUIbHO COPHUEHTUPOBATh
IIOBEICHUE y4YalIMXCs B OKPYXKAIOIIEH cpelie.

B copepxaHuu 1aHHOTO Kypca IpPeICTaBICHbl OCHOBOIOJATAOINE XUMUUECKAE TEOPETUUECKUE 3HAHMsI, BKIKOYAIOIINE NU3YYEHHE COCTaBa U
CTPOEHHUs BEIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHUS, KOHCTPYUPOBAHHUE BEIIECTB C 3aJJaHHBIMU CBOMCTBAaMH, MCCIIEIOBAHUE 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 00y4YeHHs, OpraHU3aLHs ypOKOB XMMHHU, KOHTPOJIb YCBOCHUS 3HAaHUI paccMaTpUBAaeTCs B METOAMKE O0yUEHHSI XUMHUU.

B nporpamme 1 yueOHMKE peann30BaHbl CIEIYIOIINE TPUOPUTETHBIE HIEH:

I'ymanu3anust — ¢ e€ mo3uiuii oOydaronuiics — 3To BbICIIAs LIEHHOCTh, IIKOJIA — Cpe/ia, 00ecleynBaroIas ycaoBUs Ul 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 COJIEPKAHUA, 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 U METONOJOTM3alMsA — YYUTBIBACTCS TEOPETUKO-DKCIIEPUMEHTAIBHBIA XapaKTep HAYKH M PaCKpPBIBAIOTCS METOJbI
HCCJIETOBaHMs BELIECTB, CIOCOOBI NEHCTBUN K MX MPUMEHEHHUIO. 3aJaHHsl METOJI0JIOTMYECKOTO XapaKTepa BKIIIOUEHBl B TEKCTHl YYEOHUKOB U B
CHCTEMY CaMOCTOSTENIbHOW pabOThl 00yUYaIOIIHUXCS.

JKOJIOTH3aIUsl — DKOJOTHYECKasl HANpaBICHHOCTh MPEAMETHON o0nacTu «XHUMHS» PACKPHIBAET OCHOBHBIE MPOOJIEMbI SKOJIOTHH, CBSI3aHHBIE C
XUMUEH, IIyTH UX PELLICHHUs, POJIA XUMUYECKON HAyKU U IIPOU3BOACTBA.

IIpakTnyeckass HANPaBJAEHHOCTb — BbIIEJICHBI IPUKIAIHBIE CUCTEMbI 3HAHUMN, CIEIMalIbHbIE IJIaBbl AJi 00Jiee MOTHOIO PACKPBITUS U 00001IEeHHs
IIPAaKTUYECKOr0 MaTepuaa, [I0Ka3aHbl 3HaYEHUE, TEXHOJIOTUH ITOJIy4CHHUS U IPUMEHEHUE BELIECTB B KU3HU YEIIOBEKA.



CucreMa KOHTPOJISI U OLeHKH Y4eOHbIX I0CTHKEHHIl yYaluxcs N0 XUMHHU: B CBOEH paboTe HCIOIB3YI0 OOIIENPUHSATHIC BUABI KOHTPOJIS —
TEKyILUI, TEeMaTUYECKUN U TECTOBBIH, a TAKXkKe Pa3HOYPOBHEBYIO TUArHOCTUKY, YTO MO3BOJISIET HE TOJIBKO ONPENEIUTh, KAKOM pe3ysnbTaT JOCTUTHYT
IIPU M3YYEHUH MaTepuaia, Ho U 0oJiee MOJIHO U CBOCBPEMEHHO BBISIBUTH OCHOBHBIE IIPOOEIIBI B 3HAHUAX U YMEHUSIX YUCHHKOB, a TAKXKe CIUIAHU POBATh
paloTy 1o UX KOPPEKLHH.

C camoro Hayajla U3y4€HHUs TEMbl YUEHUKU 3HAIOT, HA KaKOM pe3yJIbTaT OHU JOJKHBI BBIMTH, a CUCTEMA JO3UPOBAHHBIX JIOMAIIHUX 3aJaHUN
[IOMOTaeT KaKIA0MY PEOCHKY JOCTHYb KOHKPETHOH LIEIIH.

Hossle opuenTHpBI 00pa30BaTENbHON NOATOTOBKH yYaIIUXCs OTIPEISIUIN U3MEHEHUS B COJIEP)KaHUH KOHTPOJIS UX YUEOHBIX JOCTHXKEHUH.

B Hacrosiee BpeMsi UCHONB3YI0 YPOBHEBYIO JMAarHOCTUKY Y4eOHBIX JOCTM)KEHUH IIKOJIBHUKOB (ypoBHH A, B, C), xoropas mo3Boiser B
M3BECTHON Mepe TOBOPHUTH 00 OLIEHKE MPEAMETHON TPAaMOTHOCTH ydaIuuxcst (YpoBeHb A) U OTPEACTICHUH UX MIPEIMETHON KOMIETeHTHOCTH (ypoBHU B
u C).

Pemenne npoOiemMbl KOHTPOJIS U OLIEHKH Y4€OHBIX JOCTHMKEHHUN ydyallMXcs Ha COBPEMEHHOM JTalle pa3BUTHs OOLIECTBA HE MOYKET YCIIELIHO
OCYLLIECTBIATHCS 0€3 MCII0JIb30BaHUs CPEJICTB UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHbBIX TexHooruil (MKT).

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

* IpU U3yYEHUH HOBOI'O MaTepHalla — TECTOBbIE 3aJJaHUSI CTAHOBSTCS ONEPaTUBHON «OOPATHOM CBA3BIO» 0 YCBOEHUIO YUALIUMUCS OTAEIbHBIX

y4EOHBIX 3JIEMEHTOB CO/IECP)KAHUS;

* [IpU pPELICHUHU 3a/1aY;

* IIpU IPOBEAECHUM JIAOOPATOPHBIX PabOT — TecToBas (popMa KOHTPOJS MO3BOJSAET OBICTPO OLIEHUTh TEOPETHUECKYI0 M IMPAKTHUECKYIO

TFOTOBHOCTb YYAIIMXCS K BBIIIOJHEHUIO SKCIIEPUMEHTA U OCYILIECTBUTH aKTYaJIM3allUI0 HEOOXOIMMBIX 3HaHUN U YMEHUII;

* [IpY MOBTOPEHUM U 3aKpeIJICHUH y4eOHOro MaTepuana;

* [IpU IIPOBEACHUU 3a4E€TOB.

Peanuzanus UKT B TecTupoBaHUM 1TO3BOJISIET:

* IOBBICUTHh OOBEKTUBHOCTH KOHTPOJIS;

* OCYILIECTBUTH aBTOMAaTU3UPOBAHHYIO 00paOOTKY pe3yIbTaTOB TECTUPOBAHHUS;

* pa3HOOOPa3uTh (HOPMBI TECTOBBIX 3a/TaHHI;

* HHIMBHyaTU3UPOBATh IPOLIEYPY TECTUPOBAHMS;

* YOPOCTUTb U YCKOPUTH OPTaHU3ALMIO IPOBEIECHUS TECTUPOBAHMUS;

* YCTPaHUTh OLIMOKU IpU 00pabOTKE pe3ysbTaToB;

* COXpaHUTh PE3yNbTaThl TECTUPOBAHUS, IPOBECTH UX aHAIIU3;

* Y3HaTbh yUYEHUKY CBOW PE3yJbTaT cpa3y, a HE M0 IPOIIECTBUA HEKOTOPOTO BPEMEHH.

OTtan TECTUPOBAHUSA MO YYEOHBIM OJJIEMEHTaM COJAEpXaHHs IMpearoyiaraeT pealu3aluio Kak oOydyaroulero, Tak M KOHTPOJIHMPYIOIIEro
TECTUPOBAHUSI.

Obyuaroujee TeCTUPOBAHKE TO3BOJIAET YUCHUKY pPa300paTbcs B MEPBOHAYAIBHBIX MOHATUSAX M3Y4aeMOI'0 BOINPOCA: BBISICHUTH, YTO UMEHHO UM
MOHATO HENPABUIBHO, U B aIbHEHIIIEM UCTIPABUTh OIIUOKH.



Koumponupyrowee tectupoBaHue no y4eOHBIM 3JEMEHTAM COACPXKAHHS IO3BOJISET YUUTENIO OIpPENEIUTb, KaKU€ UMEHHO CTPYKTYPHbIE
€IMHULIBI CTaHAAapTa HE YCBOCHBI JAHHBIM IIKOJHLHUKOM, a TaK)K€ KaueCTBO YCBOCHHUS COJECp)KAaTENIbHOM JMHHM Kjacca B ILIEJIOM U BOBpEMS
CKOPPEKTHUPOBATh YU€OHBIH MpoILecc.

[TonroroBka ydammxcs K UTOTOBOW aTTeCTallMd HAYMHAETCS HA ATOM JTare, KOrja YYuTeldb oTpabaThIBaeT C y4alUMUCS y4eOHBIH JIEMEHT
COJIEpKaHUs U3y4aeMOro Marepuaia.

Hns umozosoeo TectupoBaHus 3anaHuil ypoBHs C He mpeqHa3HAueHa HU OJHA KOMIIBIOTEpHAas Mporpamma. BeilnonHeHue 3aiaHuil 3TOro
YPOBHSI CIIOKHOCTH IPEIyCMaTpUBAeT YMEHHE pellaTh Kak THUIIOBBIE, TaK W HECTaHJApTHbIE 3aAaud. M NOCKOIBbKY YYEHHUK MOXKET IPEAJIOKUTH
COOCTBEHHBII OPUTHHANBHBIM CHOCOO pEIIeHHs WIM JOMYCTHTh OIIMOKY TOJIBKO B MaTEMaTHMYECKHUX pacyerax, TO, HCXOJsS W3 MpUHIUIA
1eJ1ecO00Pa3HOCTH, 3TOT ATAIl KOHTPOJIS 3HAHUH CIIelyeT MPOBOAUTH B TPAAULIMOHHON (opMe, 4TOOBI YUUTEIb MOT Pa300paThCs B CYTH JOMYIIEHHBIX
OLIMOOK U JaTh HEOOXOIUMBIE MOSICHEHHS YUCHHUKY.

WroroBeie TeCThI 10 MpeIMETY IMIMPOKO IPEJCTABICHBI B €XKEr0JHbIX COOpPHHUKAaX KOHTPOJbHO-U3MEPUTENbHBIX MaTepuaaoB MuHHcTepcTBa
obpazoBanus PO u Ha caiite nHpopManrmonHoi noaaepxkku ['MA.

JIsT  caMOCTOSITEIBHOTO CO3/IaHHUS KOMITBIOTEPHBIX TecToB (mpmiokeHust makera MicrosoftOffice/MS Excel, MS PowerPoint wmmn
KOMITBIOTEPHOU 000JIOUKH JIJIs1 CO3/1aHus TeCTOB, HanpuMep «KoHCTpykTop TecToB 2.5», «AccucteHT 1y, «Mactep TecT»).

Pe3synbTarsl 00yueHuss XMUMHUU JOJDKHBI COOTBETCTBOBATH OOLIUM 3ajjauaM IpeMeTa U TpeOOBaHUSAM K €r0 YCBOEHHUIO.

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

e 1yOnHa (COOTBETCTBUE U3YUEHHBIM TEOPETHUECKUM 000OILIEHUSIM);
® OCO3HAHHOCTH (COOTBETCTBHE TPEeOYEMBbIM B MMPOTrpaMMe YMEHUSM MPUMEHSTH MOJIYyYeHHYI0 HHPOPMAIIHUIO);
® TOJHOTA (COOTBETCTBHE 00BbEMY MPOTpaMMbl U HHGOPMAIUU yIeOHUKA).

[Tpu orieHKEe YYUTHIBAIOTCS YUCIIO U XapaKTep OMIMOOK (CYIECTBEHHBIC WM HECYIIECTBEHHBIE):

cyuwjecmeennvie owubKY CBSI3aHbl ¢ HEIOCTATOYHOM IIIyOMHONW M OCO3HAHHOCTHIO OTBETa (HampHUMEp, YUEHUK HEMPAaBHIBHO YKa3ajl OCHOBHbBIE
MpU3HAKU TIOHSATHH, SBJICHHM, XapakTEpHbIE CBOICTBAa BEIIECTB, HEMPABUIHHO CPOPMYIUPOBAT 3aKOH, MPABUIO MU T.II. UIU YUYEHUK HE CMOT
MPUMEHUTh TEOPETUYECKHE 3HAHUS JJIi OOBSCHEHUS U NpPEJICKa3aHUs SBJICHWM, YCTAaHOBJIEHHS MPUYMHHO-CIIEICTBEHHBIX CBSA3€H, CpaBHEHHUS U
KJaccupUKalUU SIBICHUH U T. I1.).

HecyujecmeenHvle OWUOKU OIPENESIOTCS HEMOIHOTOW OTBeTa (HampumMep, YIyIIeHHE M3 BHJAa KaKoro-iubo HexapakTepHoro ¢akra mnpu
OMMCAaHUU BeIeCTBa, mporecca). K HUM MOXHO OTHECTH OTOBOPKH, OMHCKH, JOMYIIEHHBIE MO HEBHHUMATEIBHOCTH (Hampumep, Ha JBa U Ooiee
YpaBHEHHUS peakuii B TOJTHOM MOHHOM BUJI€ JOIYIIEHA O/1HA OlIMOKa B 0003HaYEHUH 3apsiia UOHA).

PesynbTarel 00yueHus: IPOBEPSIFOTCS B MPOIIECCE YCTHRIX U MUChMEHHBIX OTBETOB O0YYAIOMIMXCSI, & TAKXKE MPHU BHIMOTHEHUH UMU XUMHYECKOTO
SKCIIEPUMEHTA.

Ouenka TeopeTHYeCKMX 3HAHUI
OTmerka «5»:
OTBET MOJIHBII U MPABWJIbHBIN HA OCHOBAHUU U3YYE€HHBIX TEOPHUH;
MaTepuai U3JI0KEH B ONPEIEIICHHO JIOTHYECKOM MOCIe0BATEIbHOCTH, JINTEPATYPHBIM SI3IKOM;
OTBET CaMOCTOSITENIbHBIN.



Otmerka «4»:
OTBET TOJIHBIN ¥ MPAaBWJIbHBIA HA OCHOBAHUH M3YYCHHBIX TEOPHIA;
Marepuai U3JI0KEH B ONMPEIECICHHON JTOTHYECKOM MOCIeI0BATEIbHOCTH, IIPU 3TOM JIONYIIEHBI IBE-TPU HECYIIECTBEHHbIE OIMOKU, UCIIPABICHHBIE 110
TpeOOBAHUIO YUUTEIIS.
Otmerka «3»:
OTBET TOJIHBIN, HO TIPH 3TOM JIOITYIIIEHA CYIIECTBEHHAs OIMOKA UM OTBET HETOJHBIN, HECBSI3HBIM.
OTtmeTKka «2»:
IIPU OTBETE OOHAPYKEHO HEIMOHWMAaHHE OOYYAaIOIIMMCS OCHOBHOTO COJIEpP)KaHHS Y4eOHOro Marepuajja WIM JOMYIIEHBI CYIIECTBEHHBIC ONIMOKH,
KOTOPbIE yUaIIUUCA HE MOXKET UCIIPABUTH IIPU HABOJIAIIMX BOMPOCAX YUYUTENS WIH OTCYTCTBUE OTBETA.
Ounenka IKCIepUMEHTAJbHbIX YMEHH
OrnecHka CTaBUTCS Ha OCHOBaHHH HaOJII0ICHUS 3a o0yJaronmmcs i IMMCEMEHHOT'O oT4uera 3a paborty.
Otmerka «5»:
paboTa BBIITOJIHEHA TIOJTHOCTHIO U TTPABWIIBHO, CJICJIAHBI PABUIBLHBIC HAOIOICHUS Y BBIBOJIBL;
HKCIIEPUMEHT MPOBEJICH M0 IUIAHY C YY€TOM TEXHUKU O€30MaCHOCTH U MPABHII Pa0OTHI C BEIIECTBAMU U 000PYI0BAaHUEM;
MIPOSIBJICHBI OPTaHU3AIMOHHO-TPYJAOBBIE yMEHUs (TIOIIEPKUBAIOTCA YHCTOTa pabodyero Mecra M MOPSAOK Ha CTOJIe, YKOHOMHO HCIOIb3YIOTCS
PEaKTHBBI).

OTmeTka «4»:
paboTa BBITIOJHEHA MTPABWIIBHO, CACIIaHbI IPABHILHBIC HAOIIOICHUS U BBIBOJBI, HO IPU STOM IKCIEPUMEHT IMPOBEICH HE MOJHOCTHIO WIIH JOMYIICHBI
HECYIIECTBEHHBIE OLTUOKHU B paboTe
BEILIECTBAMH M 00OPYI0BAHUEM.
OtrmeTka «3»:
paboTa BBIMIOJHEHA MPABWJIBHO HE MEHEe 4YeM HAroJIOBUHY WM JOMYyIIeHa CYIIECTBEHHAs OIMOKa B XOJ€ SKCIEPUMEHTa, B OOBSICHEHUU, B
odopmiiennn paboThl, B COOMIOEHUH MPAaBUI TEXHUKH O€30MacHOCTH MpH paboTe C BElIeCTBAaMH U OOOPYJOBaHHEM, KOTOpas HCIPAaBISETCS MO
TpeOOBAaHUIO YUUTEIS.
OTmeTka «2»:
JOTYIIEHBI 1Be (M 00Jee) CyIeCTBEHHbIE OMIMOKM B XOJI€ SKCIIEPUMEHTa, B OOBICHEHHH, B 0OPMIIEHUHU PabOTHI, B COOIOJICHUU TPABUI TEXHUKU
0€e30MacHOCTH NP padoTe ¢ BELIECTBAMH U 000PYA0BaHUEM, KOTOPHIE YUAIIHIICS HE MOXKET HCIIPaBUTH Jake MO TPEOOBAHUIO YUHUTENS WK paboTa He
BBITIOJTHEHA, Y O0YYAIOIIETOCsI OTCYTCTBYIOT KCIIEPUMEHTATBHBIC YMEHUS.

Ouenka yMeHUH peliaTh IKCNEPUMEHTATbHbIE 321241
OTmerka «5»:
IIJIaH PELLIEHUs COCTABJIEH PABUIIBHO;
MPaBUIILHO OCYIIECTBIJICH MO00P XMMHUYECKUX PEAKTUBOB U 000PYTOBAHNS;
JIAaHO TIOJTHOE OOBSICHEHUE U CJICTaHbI BBIBOJIBI.



Otmerka «4»:
TIJIaH PEIICHUs COCTABJICH MPaBUIILHO;
MPABWJIBHO OCYIIECTBIICH MOJ00P XMMHUYECKHUX PEAKTUBOB U OOOpYIOBaHUS, MPH ITOM JOMYIIEHO HE 0ojiee ABYX HECYIIECTBEHHBIX OIIMOOK B
0OBSACHEHHH U BBIBOJAX.
Otmerka «3»:
IJIaH PEIICHUs COCTABJICH IIPABUIIBHO;
MIPABWJIBHO OCYIIIECTBIICH MOA00p XMMHUECKUX PEAKTUBOB U 000PYIOBaHUs, HO JOIYIIEHA CYIIECTBEHHAs OIIMOKAa B OOBSICHEHUU U BBIBOJIAX.
OtmeTka «2»:
JOnyIIeHsl ABe (1 0osee) CyliecTBEHHbIC OIIMOKH B TUIaHE PELICHUs, B MOI00PEe XUMHUECKUX PEaKTHBOB U 000pYI0BaHMUs, B OOBSCHEHUN U BBIBOJAX
WJIM 3aj71a4a He pericHa.
OueHka yMeHHH pemiaTh pacyeTHbIE 3212491
OTMeTKa «5»:
B JIOTHYECKOM PACCYKJICHUHU U PEIICHUN HET OMIMOOK, 3a7a4a perieHa palluOHAIBHBIM CIIOCOOOM.
OTtMeTKAa «4»:
B JIOTHYECKOM PACCYXICHUU U PEUICHUU HET CYIIECTBEHHBIX OIMOOK, HO 3ajja4ya pelleHa HepalMOHaIbLHBIM CITIOCOOOM WU JOMYIIEHO HEe OoJiee ABYX
HECYIIECTBEHHBIX OLTHOOK.
OtMeTKa «3»:
B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OLUIMOOK, HO JIOMYIIIeHa CYIIECTBEHHAs OIIMOKA B MATEMAaTUYECKUX pacyeTax.
OtmerKka «2»:
UMEIOTCS CYIIECTBEHHBIE OITMOKHU B JIOTHYECKOM PACCYKACHUH U PEIICHUH WU 3ajjaua He pelleHa.
OueHka MMCbMEHHBIX KOHTPOJIbHBIX PadoT
OtmeTka «5»:
OTBET TOJIHBIM U MTPABIIIbHBIN, BO3MOXHA HECYIIECTBEHHAs ONTHOKA.
Otmerka «4»:
OTBET HEMOJIHBIA WJIH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
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 MMCEMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YYUTHIBATH TPEOOBAHMS €IUHOTO OpPorpaGuuecKoro pekuma.
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 HCMOJIb30BaTh MOCJE M3y4EHUs MaTepuaia Kaxaoro ypoka. Tect u3z 10—15 BompocoB ucHoab3yeTcs
Ui iepuoandeckoro KoHTpois. Tect u3 20—30 BompocoB HEOOXOJMMO HCIOIB30BATh AJISi UTOTOBOTO KOHTpousA. [Ipy OlleHHBaHUM MCHONB3YyEeTCS
clieyrolas MKana:
JJIS1 TeCTAa U3 MATH BONPOCOB
HET OUIMOOK — 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

Pa3neua 2. O0mas xapakTepuCcTHKA y4eOHOr0 mpeaMera
PabGouast mporpamMma cocTaBieHa Ha OCHOBE aBTOPCKON MporpaMmbl Mo Xumuu st 8-11 kiaccoB oO011e00pa3oBaTeNbHBIX YUPEKICHUN/
H.E Ky3nenoBa, M.: Benrana — I'pag, 2012

Copnepxanue yueOHOro mpeamera «XHUMHUs» B OCHOBHOM IIIKOJIE HEMOCPEACTBEHHO CBA3aHO C HAYKOM XUMHEH, OTpakaeT ee 0ObEKThl U JIOTUKY
XMMHUYECKOI0 O3HaHUs. DTO 00YCIOBJIEHO POJIbI0 XMMUHU B TIO3HAHUM 3aKOHOB MPUPObI M MaTEPUAILHON KU3HHU OOIIECTBA, B PELICHUHU TT100aJIb HBIX
npo0JieM dyenoBeyecTBa (MMTaHue, 3I0POBbE, OJICK/A, OBITOBBIC U IPYTHUE CPENICTBA U T.1.).

OCHOBHBIMH TIPOOJIEMAMU XUMHH SIBISIOTCS M3Y4YEHHE COCTaBa M CTPOCHHUS BEIIECTB, 3aBUCHUMOCTU WX CBOWCTB OT CTPOEHHS, MOJyueHHE
BELIECTB C 3aJlaHHBIMHU CBOMCTBAMH, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEN XUMUYECKUX PEAKINi 1 MyTel yIpaBlieHUsI MU B IENSIX MMOITYYEeHUs BEIECTB,
MaTepHaloB, s3Hepruu. [loaTomy B mporpamme 1Mo XMMHUH HAILIN OTPaKEHNUE OCHOBHBIE COJIepKaTeIbHbIE TMHUU:

e BellecTBO — 3HAHUS O COCTABE U CTPOSHHUH BEILECTB, X BaXKHEHIINX PU3NUYECKUX U XUMUYECKUX CBOMCTBaX, OMOJIOTHYECKOM JACHCTBUH;



* XHMHYECKasi peaKklusl — 3HaHUSA 00 YCJIOBUAX. B KOTOPBIX MPOSBISIOTCS XMMHUYECKHE CBOWMCTBA BEIIECTB, CIIOCO0AX YIPABICHHS
XUMHUYECKUMU MTPOIIECCAMU;

¢ MpUMeHEHHEe BelleCTB — 3HAHUS U OIBIT MPAKTUYCCKOW IEATEIILHOCTH C BEUIECTBAMH, KOTOpPbIE HAWOOJIiee YacTO YHOTPEOISIOTCS B
MOBCENHEBHOM KU3HU. [IIUPOKO MCIIONB3YIOTCS B IPOMBILIJIEHHOCTH, CEJIbCKOM XO03SIIICTBE, HA TPAHCIIOPTE;

® S3bIK XMMHHM — CHUCTEMa BaXHEUIIMX MOHSITUH XMMHUHM M TEPMHUHOB, B KOTOPBHIX OHU OIHUCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX
BEIIIECTB.T.€. UX Ha3BaHMs (B TOM YHCJIE U TPUBUAIBHBIC), XUMUYECKHE (DOPMYJIBI M YpPAaBHEHHS, a TAK)KE IIpaBujia NEpeBoia HHPOPMAIHH
C €CTECTBEHHOTO S3bIKa Ha SI3BIK XUMHUHU M 00paTHO.

Y4eOHble TporpaMMbl, YICOHHKH U y4eOHO-METOINYECKHE KOMIUICKTHI 10 XMMHH, BhIyckaembie M3aaTenbckuMm nienTpom «Bentana-I'pady,
MMOCTPOCHBI HA TYMaHUCTUYECKON MapaJurMe pa3BUBAIOIIETO O0YUYCHHSI, HA CUCTEMHO-UHTETPATHBHOM U JICATEILHOCTHOM MOAXO0/AaX, C YI€TOM 3aKOHa
P® «O6 o6pazoBanum», HOPMATUBHBIX TOKYMEHTOB 00 0Opa3oBaHuu MuHUCTEpCTBa 00pa3oBaHus U HayKu PO.

B mporpammax u ydeOHHKaX OTYETIMBO IPOBEICHBI aBTOPCKUE MJCH W TPHUHIIMITBEI, OPUCHTHPOBAHHBIC HA PA3BUTHE JIMYHOCTH YUCHHKA, HA
OTpakeHue crienu(UKN XMMUU KaK HAyKd U METOI0JIOTHH XUMUYECKOTO 3HAUeHUS XUMUH 751 OOIIECTBa U OTACIBHOTO YeJIOBEKa, €€ MPOHUKHOBEHHS
BO BCE€ Cephl KU3HHU.

Y4eOHUKH OCTPOEHHI 10 JIBYXYPOBHEBOMY MPHUHIIUITY: MaTepuall, COOTBETCTBYIONIMI 0a3lCHOMY yueOHOMY IJIaHy, a Tak:Ke MaTephall A
yrayOJICHHOTO U3YYCHUS TIPH YCIIOBUH BBIICIICHHS HA U3YYCHHE ITPEIMETa JIOTIOJHUTEIIEHOTO Jaca.

B kypce 8 kiacca yyamuecs: 3HaKOMSATCS IEPBOHAYAIbHBIMU XUMHUECKUMU MOHATUSAMU. Kypc XMMuu npeanoaraet U3ydeHue IByX pa3zelioB.
[lepBbIil MOCBSAIIEH TEOPETHUYECKUM OOBSICHEHUSIM XMUMHYECKUM SIBICHUSM Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO y4deHHsi. BTopoi paszzen mocBsileH
M3Y4YEHUIO 3JIEKTPOHHOM TEOPUHU M Ha €€ OCHOBE PACCMOTPEHHUIO MEPUOJUUYECKOTO 3aKOHA U CUCTEMbl XMMUYECKUX 3JIEMEHTOB, CTPOCHHS U CBOMCTB
BEIIIECTB U CYIIHOCTHA XUMUYECKUX peakiuidi. OH pacCUMTaH Ha 2 yaca B HEJIEIO JIJIsl 00111e00pa30BaTeIbHBIX KJIaCCOB.

3amayHUK JaeT OOIIMPHBIA MaTepuai IJIs OpraHU3allid CaMOCTOSITENFHOM paboThl HAa YpOKax M JOMallHed paboThl ydamuxcs. B Hem
coJiepKaTcsl pa3HOYPOBHEBBIE 3a/iaHus. BombIioe Yynucio pazHo0Opa3HBIX 3aJaHUN TPEIOCTABISAET BO3MOKHOCTh YUUTEII0 BapbUPOBATH COJCpIKAHNE
CaMOCTOSITENTLHOM pabOTHI 110 BPEMEHHU U YPOBHIO CIIOKHOCTH.

s ycnemHoro oOydeHHsl W TOJTHOLIEHHOTO Pa3BUTHSA JIMYHOCTH YYEHHUKA B COJEPKAHMHM yuyeOHWKA YCHJIEHBI MPOOJEMHOCTh, BHYTPpHU- U
MEXIpPEIMETHAsT UHTETpaIys, packpbiTa METOJONIOTHUS y4eOHOTOo MO3HaHWs XWMHUH, obecriedeHa 6aza it (GOPMUPOBAHUS KOMIETEHIIUU «yMETh
YYUTBHCS», AKTUBHO MPUMEHATH, IEPEHOCUTDH 3HAHUS U1 YMEHUS.

B wacTHOCTH, MHOTONIETHUI OMBIT paOOTHI B IIKOJIE MTO3BOJSET YTBEPXKIATh, UYTO HAanOOIbIINi 3G (dEeKT B OpraHu3aiun yueOHO-BOCIIUTATEIEHOTO
rpoiiecca J1aeT KOMIUIEKCHOE, CHCTEMHOE MCIOJIb30BaHUE B 00YUECHUHU COUETAHNE TAaKHX MEJarorn4ecKruX TEXHOJIOTUN U METOIMYECKUX CUCTEM, KaK:

-IJIAHUPOBAHUE U3yUeHUs! y4eOHOTO MaTepuaia KpymHbIMU OJIOKaMU;

-MOJIyJIbHOE 00y4YeHUe, MOTYJIHbHBIM KOHTPOJIb M YYE€T 3HAHUM YJaIIuXCs;

-HEeTpaJAULIMOHHBIE (POPMBI OpraHU3aUU YIeOHOI paOdoThI B IKOJIE (YPOKU-IEKITMUKOH(PEPEHIIUHU, YPOKU-UTPHI, CEMUHAPHI U T.11.);

-U3y4YEHNE XUMHUYECKOTO BEIIECTBA MO ONMPEICICHHOMY IIJIaHYy;

-UCIIOJIb30BAaHUE PA3JIMYHBIX CXEM, OTPAKAOLINUX CBOWCTBA OTAEIBHBIX BELUIECTB B3aUMOCBI3H

MEXK]ly OT/ACJIbHBIMU pa3/ielaMi XUMHUH, BEIIECTBAMH U T.1.;

-crcTeMa pabdoThl YJalUXCsl MO AUJAKTUIECKUM KapTOUKaMm;



-ACIIOJIb30BaHNE IMHAMHUYECKUX MO/JIENIEH, TAaOIHUIl U CXEM;

-3aHUMATEJILHOCTh B 00YUCHUU XUMHH (3aHUMATEIbHBIC OMBITHI, BEpOAIbHBIC (DOPMBI);
-TUTAKTUIECKIE UTPHI;

-yHU(UKALNUS XUMHUYECKOT0 IKCIIEPUMEHTAa U CUCTEMa €ro MPUMEHEHUS NPU U3Y4YEeHUU
CBOMCTB BEIIIECTB;

-BUJI€0-YPOKH U BUJEO-IKCIIEPUMEHT B 00y4EeHUU XUMUH;

-3aJIaHMs U 33]1a4 C HECTaHAAPTHBIMH YCIOBHUSIMU;

-T€CTOBBIEC U KOMIIbIOTEPHBIE TEXHOJIOTUU B O0YYEHUU XUMUU;

-ACIOJIb30BaHKE B Y4€OHOM MPOILIECCe UMUTAIIMOHHBIX y4eOHBIX ONBITOB U SKCIIEPUMEHTOB
UCIIOJIb30BaHUEM MPEerapaToB ObITOBOW XUMHUH U MEAUKAMEHTOB;

-3aMeHa psfa XUMHYECKHX PEaKTUBOB, PEKOMEH IyEeMBIX JIJIsl ONBITOB B yueOHUKAX, O0jIe
JOCTYIHBIMU M 0€30TaCHBIMU AJIS 3I0POBBS;

-pa3BUTHE JOMAIIIHETO SKCIIEPUMEHTA, UCCIIETOBATEIBCKUX PA0OT yHalIUXCs v Apyrux Ghop
BHEKJIACCHOU paloTHI,

-3JI0pOBbECOEPETaroNINe TEXHOIOTHI

- TEXHOJIOTHS COTJIACOBAaHHOT'O 00yUeHus

- "H(POPMALIMOHHBIE TEXHOJIOTUH

- TEXHOJIOTHSI MPOOJIEMHOTr0 00yUeHuUs

- TEXHOJIOTHS Pa3BUTHS KPUTHUECKOTO MBIIIUICHUSI.

J171s KOHTPOJIST YPOBHS JOCTHKEHHUH yJalXcs UCMONB3YIOTCS TaKue

BU/bI U (OPMBI KOHTPOJIS KAK IIPEIBAPUTEIBbHBIN, TEKYIIIHA, TEMAaTUYECKUI, NTONOBBIA KOHTPOJIb;

(opMBI KOHTPOJISI: KOHTpONIbHAas paboTa, AuddepeHINPOBAHHBIA HHIWBHUIYaTbHBI MHUCHMEHHBIM OMPOC, CAaMOCTOSITENbHAS TPOBEPOYHAs
pabota, SKcIepuMEHTaIbHass KOHTPOJbHAS padoTa, TECTUPOBAHHWE, TUKTAHT, NMACHMEHHBIC JOMAIIHUE 3aJaHHs, KOMITBIOTEPHBIA KOHTPOJIb M T.1.,
aHaJIM3 TBOPUECKUX, UCCIIEIOBATENbCKUX Pa0OT, pe3yIbTaTOB BHIMIOJIHEHUS IUAarHOCTUYECKHX 33/1aHUI yueOHOro nocolusl.

JIJ1st TEKYIIETo TEMaTHIeCKOTO KOHTPOJIS ¥ OIEHKH 3HAHUH B CHCTEME YPOKOB ITPEyCMOTPEHBI MPOBEPOYHBIE U KOHTPOJIBHBIE PaOOTHI.

Kypc 3aBepiiatoT ypokH, Mo3BOJISIONIME 0000IIUTh U CUCTEMATU3UPOBATh 3HAHMSI, @ TAKXKE MPUMEHUTh YMEHHUs, TPUOOPETEHHbIE MTPU U3Y4EHUH
XUMHUH.

Jlns monydeHus: 0OBEKTUBHOM HMH(GOpPMAIMKU O JOCTUTHYTBIX YyYallUMHCS pe3yibTaTax y4eOHOW AeATENIbHOCTH U CTENEHM UX COOTBETCTBHS
TpeOOBaHUSAM O0pA30BATEIbHBIX CTAHIAPTOB; YCTAHOBJICHUS NPUYWH TIOBBIIICHUS WA CHIDKCHHS YPOBHS JOCTIDKCHHH YyYaluXcs C IENbo
nocjenyomeil KoppeKuu 00pa3zoBaTeIbHOTO Mpolecca MPeAYCMOTPEH CIASAYIOMNNA HHCTPYMEHTAPUNA: MOHUTOPHUHT YUEOHBIX JOCTHXKEHHH B paMKax
ypoBHEBOH auddepeHnnanum; ucrnoib30BaHue pasHOOOpa3HBIX (POPM KOHTPOJS MPU UTOTOBOM aTTECTAIlMHM YYAIMXCs, BBEJICHUE KOMITBIOTEPHOTO
TECTUPOBAHUS; pa3HOOOpa3HbIe CIIOCOOBI OPraHU3AIMH OLICHOYHOW JAEATEIbHOCTH YUUTENS U yHaluXcs.

Pa3nen 3. MecTo Kypca XumMuu B 0a3UCHOM y4eOHOM IJIaHe.



OcoOeHHOCTU cofepxkaHus Kypca «XHUMUsD» SBISAIOTCA TJIaBHOW MPUYMHON TOTO, YTO B 0a3ucHOM y4yeOHOM (00pa3oBaTelbHOM) IUIAHE STOT
MPEIMET MOSBISIETCS MTOCIEIHUM B PSAY €CTECTBEHHOHAYYHBIX AUCHUIUIMH. [I0CKOIBKY Al €ro YCBOEHHS MIKOJIBHUKH JOJDKHBI 00J1aJaTh HE TOJIBKO
OTIpe/IeNICHHBIM 3aI1acoM MpPeABapUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO U JJOCTATOYHO XOPOILIO PAa3BUTHIM a0CTPAKTHBIM MBIIUICHUEM.

CornacHo ¢enepanbHOMy 0a3UCHOMY Y4eOHOMY IUIAaHY JJIsi 00pa3oBaTeNbHBIX yupexkaeHui Poccuiickoii denepannn Ha U3yd4eHUE XUMUU B 8
u 9xnaccax oTBoAUTCS He MeHee 136 yacoB U3 pacyera 24aca B HEJIEIIIO.

[Iporpamma peann3oBana B yueOHHKE XUMHH, BRITYIIEHHBIX M3narensckum nieHTpoM «Benrtana-1I'pag»:

e Kysnenona H.E., Turoa 1.M., I'apa H.H. Xumus. 8 knacc.

Paznen 4. HeHHOCTHBIe OPUECHTHPBI XUMHYECKOI'0 Oﬁpa3OBaHHﬂ

B kadecTBe IECHHOCTHBIX OPHUEHTHPOB XUMHUYECKOTO 00Pa30BaHMs BHICTYAIOT OOBEKTHI, H3y4aeMbI€ B KypCe XUMHH, K KOTOPBIM y 00yUJarOIIHXCs
(bopmupyeTcs IEeHHOCTHOE OTHOLIEHHE. [Ipu 3TOM BeayILyto poJib UTPatoT O3HABATENIbHbBIE IEHHOCTH, TaK KaK JIaHHBIN y4eOHbII peMeT BXOIUT B
IPyIIly IPEIMETOB ITI03HABATEIBHOIO IUKJIA, ITIaBHAS LEJIb KOTOPOIO 3aKIKYACTCS B U3YUECHUU IIPUPOIBI.

OcCHOBY IIO3HABATENBbHBIX LIEHHOCTEH COCTABISIIOT HayyHblE 3HAHMS, HAYYHbIE METO/Ibl [IO3HAHUS, a [ICHHOCTHBIE OpPUEHTALUH, (POPMUPYEMBIE Y
Y4aIIHUXCA B POLECCE U3YUYECHMS XUMUH, IPOSBIIIOTCS:

e B IIPU3HAHWU LICHHOCTH HAYYHOI'O 3HAHUs, €r0 PAKTUYECKOW 3HAUMMOCTH, JOCTOBEPHOCTH;

® IEHHOCTH XMMHMYECKUX METOJOB UCCIIEIOBAHUs )KUBOU U HEKUBOU IIPUPOIBL;

® TIOHMMaHUU CIOKHOCTH U IPOTUBOPEUNBOCTH CaMOTI0 IIPoLiecca MO3HAHUA KaK U3BEUHOIO cTpemiieHus K Vcrune;
B kauecTBe 00BEKTOB IIEHHOCTEH Tpy/a U ObITa BBICTYNAIOT TBOPUECKAs CO3UAATEIbHAS AEITEIbHOCTD, 37J0POBbI 00pa3 )KU3HHU, a IEHHOCTHbIE
OpHUEHTAIINH CO/IePKaHUS Kypca XUMUHU MOTYT paccMaTpHUBaThCsl Kak (POpMUPOBAHUE:

® YBaXUTEIBHOI'O OTHOLIEHUS K TBOPYECKOM CO3UAATEIBHOMN JAEATENbHOCTH;

e [IOHUMAaHHUs HEOOXOJIUMOCTH 3/10pOBOr0 00pa3a KHU3HH;

e OTPeOHOCTH B OE3YCIIOBHOM BBIITOJHEHUH MPAaBUII O€30M1aCHOTI0 MCIIOJIb30BaHMsI BELIECTB B TOBCETHEBHOM JKU3HU;

® CO3HaTeNbHOro BbIOOpa Oyyiel mpodeccuoOHaIbHON AeATEIbHOM.

Kypc xumuu o6nagaeTr peabHbIMU BO3MOKHOCTSIMHU JUIsl POPMHUPOBAHUS KOMMYHUKATHBHBIX IEHHOCTEN, OCHOBY KOTOPBIX COCTaBJISIOT IPOLECC
o0I1IeHUs, TPaMOTHAs peyb, a IEHHOCTHBIE OPUEHTALIMN HalpaBlIeHbl Ha ((OPMUPOBAHHE Y YUAIIUXCS:
® HABBIKOB [IPAaBUJILHOIO UCIIOJIB30BAHNS XUMUYECKONH TEPMUHOJIIOTHH U CHMBOJIUKH;
e OTpPeOHOCTH BECTHU JUAJIOT, BHICTYIINBATh MHEHHE ONIOHEHTA, y4aCTBOBATh B IUCKYCCHUU;
® CIOCOOHOCTH OTKPBITO BBIPAXKaTh U apryMEHTHPOBAHO OTCTaWBATh CBOIO TOUKY 3PEHHUSI.



Pa3nes 5. JInuHoCTHBIE, MeTANIPeAMeTHbIE, IPeAMETHbIE Pe3yJIbTaThl OCBOCHUSI XUMUM:

B xome mpenonaBaHus xumuu, pabouas mporpaMma MpeaycMaTpuBaeT (OPMUPOBAHUE Y y4yalluXcs OOIIey4eOHBIX YMEHHUH M HaBBIKOB,
YHHUBEPCAIBHBIX CITOCOOOB IEATEILHOCTH M KIFOYEBBIX KOMIICTECHIIU.

B osrom HampaBneHuM npuUoOpUTETaMH g y4eOHOro mnpeamera «XHMHS» Ha CTYNEHH OCHOBHOTO oOOIIero oOpa3oBaHMs SBISIOTCS:
UCTOJB30BaHUE IS TO3HAHUS OKPYKAIOLIETO MHpa pa3IUYHBIX METOAO0B (HAOJIOAEHUS, W3MEPEHHs, OIBITHL, SKCIEPUMEHT); IpPOBEACHUE
MPAKTUYECKUX U JIAOOPATOPHBIX PadOT, HECIOKHBIX SKCIEPUMEHTOB M OINHUCAHUE HUX PEe3yJlbTAaTOB; HCIIOJIb30BAHHME PAa3JIMYHBIX HCTOYHUKOB
uHbOpMAaLNH I PEIICHHs TTO3HABATENbHBIX 33/1a4; COOJII0JJICHHE HOPM U MIPAaBUJI TIOBEJCHUS B XUMHUECKUX JIAOOPAaTOPHsX, B OKpYKaIOLIeH cpene, a
TaK)Ke IPaBUJI 3J0POBOTO 00pa3a )KU3HU.

JleaTenbHOCTh 00pa30BaTEIbHOIO YUPESKICHUS B OOYUYEHUM XMMHHU JIOJDKHA OBITh HarpaBlieHa Ha JOCTH)KEHUE OO0YYaroIIMMUCS CIETYIOLINX
JIMYHOCTHBIX Pe3yJIbTaTOB!

1)B 1IEHHOCTHO-OPMEHTALlMOHHON c(epe — YyBCTBO TOPAOCTH 3a POCCUHCKYI0 XHMUYECKYIO HayKy, T'yMaHU3M, OTHOLIEHHE K Tpy.1y,
LEJIeYyCTPEMIEHHOCT;

2)B TpyIOBOH cepe — TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JajbHEUIIeH 00pa30BaTeIbHON TPASKTOPHH;

3) B mo3HaBaTeNbHOI (KOTHUTUBHON, HHTEJUIEKTYAIbHOMN) cpepe — yMEHHE YIPaBIsATh CBOCH MMO3HABATEIBHON AESITETbHOCTHIO;

4) dbopMHupOBaHWE XUMHKO-IKOJOTHYECKONH KYJIBTYPHI, SBISIOMIEHCS COCTABHOW YacThIO IKOJOTUYCCKOW W OOMICH KYIbTYPHl, ¥ HAY4IHOTO
MHUPOBO33PEHUS,;

5) yMeHUE OLIEHUBATh CUTYaLMIO U ONIEPATUBHO MPUHUMATh PEILICHUS;

6) pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUECKUX 3a/1a4.

MeTtanpeaMeTHBIMH pPe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMU IIKOJIbI IPOTrPAMMBI 10 XMMHHU SBJISIOTCS:

l)ucnonb3oBaHue yMEHUH W HAaBBIKOB PA3IUYHBIX BHUJOB I03HABATENBHOW JEATEIbHOCTH, NMPUMEHEHHUE OCHOBHBIX METO/OB IO3HAHMS
(cucTeMHO-UH(DOPMALIMOHHBINA aHAIN3, MOAETUPOBAHNE) [Tl U3YUEHUS Pa3IMYHBIX CTOPOH OKPY)KAIoIIel JeMCTBUTEIbHOCTH;

2)UCTOIb30BAHNE OCHOBHBIX HHTEIICKTYAlbHBIX OINEpaluii: (OpMyJIHpOBaHUE THUIOTE3, aHAJIW3 W CHHTE3, CpaBHEHHE, OO0OOILEHHE,
CHCTEMAaTH3allMsl, BBISIBJICHHE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3)yMeHue reHepupoBaTh UAEU U ONPEAETATh CPEJICTBA, HEOOXOAUMBIE JJIS UX pealn3alluy;

4)ymeHue onpenensTh Heau U 3a/1a4M e TEeIbHOCTH, BBIOMPATh CPEJCTBA pealn3aliy eIl U IPUMEHSTh UX Ha IPaKTHKE;

5)ucnonb30BaHUe Pa3IUIHBIX UCTOYHUKOB /ISl TOJYYSHHs] XUMUYECKON HH(OpMaIu.

IIpenmMeTHbIMH pe3yJIbTATAMH OCBOEHMSI BHIITYCKHUKaMU OCHOBHOM IIKOJIBI IPOTPaMMBbl IO XUMHHU SIBJISIFOTCSL:

1.B nmo3naBarenbHOI chepe:
e JaBaTh ONpEAENICHUS M3YYEHHBIX MOHATHI: BEHUIECTBO (XMMHUYECKUH 3JIEMEHT, aTOM, MOH, MOJIEKYJa, KpUCTa/NInYecKasl pelieTka, BEeIecTBO,
MIPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUYecKas (opMylia, OTHOCUTEIbHAsT MOJIEKYJIIpHAsi Macca, BaJ€HTHOCTb, OKCHJIbI, KUCIOThI, OCHOBAHUS,
CoJIM, aM(pOTEPHOCTh, MHIUKATOP, NEPUOTUIECKUIN 3aKOH, IEPUOIUYECKasi CUCTEMA, U30TOIBl, XUMHUECKas CBSI3b, AIEKTPOOTPHUIIATEIBHOCTbD,
CTENEHb OKUCJICHHS, D3JEKTPOJIMT); XMUMHUYEcKas peakius (XMMHUUYECKOe ypaBHEHHE, I€HeTHuYecKas CBsI3b, OKHCIIEHHE, BOCCTAaHOBJICHUE,
AJIEKTPOIUTUYECKAsl JUCCOLUALMS, CKOPOCTh XUMUYECKOM peaKinm);



® ONHCHIBAaTh JEMOHCTPALMOHHBIC U CAMOCTOSTEIBHO MPOBEACHHBIC YKCIIEPUMEHTBI, UCIONB3Ysl JJISl 3TOT0 €CTECTBEHHBIH (PYCCKHA, POIHOI)
SI3BIK U SI3BIK XMMHUU;
OIMCHIBATh M PAa3JINUaTh U3y4CHHBIE KJIACCHI HEOPIraHUYECKUX COSIMHEHUIL, TIPOCTHIC U CIOXKHBIC BEIIECTBA, XUMUYECKUE PEAKIIUH;
KJIacCH(PUIUPOBATH U3YUCHHBIC OOBEKTHI U SIBJICHUS,
HaOJIIOJaTh JIEMOHCTPHPYEMBIC U CAMOCTOSITEIIBHO TPOBOJMMBIC OIBITHI, XAMUYECKUE PEAKIIUH, TIPOTEKAIOIINE B IPUPOJIC U B OBITY;
JieTIaTh BBIBOJBI M YMO3AKJIIOUCHUSI M3 HAONIOJCHUH, M3YYEHHBIX XUMHYCCKUX 3aKOHOMEPHOCTEH, MPOrHO3MPOBaTh CBOMCTBA HEU3YYCHHBIX
BEIIECTB 110 aHAJOTHH CO CBOMCTBAMH M3Y4YECHHBIX;
CTPYKTYPUPOBATh H3yYCHHBIH MaTeprall 1 XUMHUYECKYIO0 HHPOPMAIIHIO, TIOTYYCHHYIO U3 IPYTUX UCTOYHHKOB;
MOJICIIUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB TIEPBOTO — TPETHEr0 MEPUONIOB (B pamMKax HM3y4YCHHBIX IOJIOKEHHH Teopun O.Pesepdopna),
CTPOEHUE MPOCTEHITUX MOJIEKY.
2.B 11IeHHOCTHO-OpPHEHTAIIMOHHOH cdepe:

® aHANM3UPOBATH M OLEHUBATH TOCIEACTBUS JUISI OKPY)KAIOLICH Cpeabl OBITOBOM M MPOM3BOACTBEHHOHN IESITEIHHOCTH YEIOBEKA, CBSI3aHHOU C

nepepaboTKOI BEUIeCTB.

3.B tpynoBoii chepe:

® [POBOJWTH XUMUYCCKHUI IKCIICPUMEHT.
4.B cdepe 6e30macHOCTH KUZHEACATCIEHOCTH

. OKa3bIBaTh MEPBYIO IOMOIIb TIPU OTPABJICHUSX, 0KOTaX U JIPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH M Ja0OPATOPHBIM 000pPYIOBAaHHEM.

Pazgen 6. Conepskanne y4eOHOro npeamMera ¥ TpeGOBAHMSA K YCBOECHUIO MIPOTrPaMMBbl

Kypc xumun 8§ kiacca mpeamnosiaraer uzydeHue 2X pasjenoB. [lepBblil MOCBAIIEH TEOPETHUECKUM OOBSICHEHMSIM XMMUYECKHUX SIBICHUH Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHUS M CO3JaE€T MPOUYHYI0 0a3y Il JajbHEHIIero u3ydeHus Kypca XuMuu. Bropoil paszien nmocBAuEH U3ydeHHuro
JIEKTPOHHON TEOPUH U Ha €€ OCHOBE PACCMOTPEHUIO MEPUOJNYECKOTO 3aKOHA U CUCTEMbBI XUMUYECKHX DJIEMEHTOB, CTPOEHUS M CBOMCTB BEILECTB U
CYITHOCTHU XUMHUUYCCKHUX peaKuHﬁ.

8 ki1ace

(24 B HEnento, Bcero — 684)
BBenenue (34).
Xnmus u H&y‘IHO-TeXHI/I‘—IeCKI/If/'I Imporpecc. HCTOpI/IquKI/Ie OTallbl BOBHUKHOBCHHA U Pa3BUTUA XUMHHU. OCHOBHEBIE TIOHATHS U TEOpHUU XNMUHU.
JlaGopaTopHoe ob6opynoBanue U MpuéMbI padboThl ¢ HUM. [IpaBuia TexHUKHM O€30MacCHOCTH MU padoTe B KaOWHETEe XMMUHU.
JdemoncTpanuu. Tabnuipl, ciaaiibl, MOKa3bIBAIOLINE HCTOPUUYECKUN YTh Pa3BUTHUS, TOCTHKEHUSI XUMUU U X 3HaYeHHE; TabopaTopHOe
o0opynoBaHueE.
IIpakTuyeckasi pa6ora Nel.JlabopaTopHoe 000py0BaHNE U TTPUEMBI PAOOTHI C HUM.
Paznen 1




BemecTtBo M XUMHYeCKHe SIBJICHHUS € MO3UIUI ATOMHO-MOJIEKYJISIPHOTO YUeHHS.

XuMHUYeCKHe 3JIeMEeHThI M BellleCTBA B CBeTe ATOMHO-MOJIEKYJIAPHOTo yueHnus (94.).

[TonsaTue «BemiecTBo» B pu3MKe U XUMUU. OU3HUECKHE H XUMUYECKUE sBJICHUA. V3MeHsIo1Ieecs: BEMIECTBO KaK MpeaMeT n3ydeHus: xumuu. d®a3oBsie
nepexo/ibl. OnrcaHue BemecTs.

XUMHUYECKUE 3JIEMEHTHI: UX 3HAKU U CBEJICHHs U3 HCTOPUH OTKPHITH. COCTaB BEUIECTB. 3aKOH MOCTOSIHCTBA COCTaBa, XUMHUUYeckre (popmyibl. DopMbl
CYILIECTBOBAHMSI XUMUYECKHX 3JIEMEHTOB. BeliecTBa mpocThie U CI0KHBIE.

IIpocTeie BemecTBa: MeTaylIbl M HeMeTaiibl. OOmIasi XapakTepuCcTHKa METaJIOB U HeMeTauioB. HekoTopble cBeieHMsI 0 MeTajljlaX M HeMeTalliax,
00yCIOBJIMBAIOIINX 3arpsA3HEHHOCTH OKpYKarolel cpeapl. Onrcanne HeKOTOPBIX HanboJiee paclpoCTPaHEHHBIX TPOCTHIX BEILIECTB.
ATOMHO-MOJIEKYJISIPHOE YU€HHE B XUMUU. OTHOCHUTENIbHBIE ATOMHBIE U MOJIEKYJsIpHbIE Macchl. CucreMa xumuueckux aiemeHToB J[.M.Menneneesa.
Omnpenenenre nepuoaa U rpymnibl. XapakTePUCTHUKA MOJOKESHHSI XUMUYECKHUX AJIEMEHTOB B MEPUOINYECKON cucTemMe. BaneHTHOCTS.

KonunuectBo BemecTBa. OnpesenieHne BaJ€HTHOCTH 110 MOJOKEHHUIO JIEMEHTAa B IEPUOANYECKOl cucteMe. Moib — euHHIa KOJUYECTBA BELIECTBA.
MousipHas macca.

JemoncTpanum.l. ®dusznueckue u XuMudeckue sipieHus. 2. M3MepeHue mIoTHOCTH XKUAKOCTU apeoMeTpoM. 3. IlnaBinenue cepsl. 4. Onpenenenue
TEIUIONPOBOJHOCTH U AJIEKTPONPOBOAHOCTH BemlecTB. 5. OnbiThl ¢ komiekiuen «llkana TBEpaoctu». 6. Monenu aromoB u Moinekyin. 7. Komnekuus
MeTauioB U HemetayyioB. 8. [lomydeHue yriekucioro rasa pasHeiMH criocoOamu. 9. Dnextponu3 Boabl. 10. Bosronka ioma. Kumnsuenue BOABI.
HakanuBanue kBapua. HarpeBanue nHadtanuua. 11. Onbitel o nuddysun. 12. Komnekuus nmpocTeix BemiecTB, o0pa3oBaHHbIX 3nemeHTamu [ — 111
nepuonoB. 13. Habop xomorpamm: «OOpa3usl pemieHust pacu€rtHbix 3amauy». 14. Komnexuwust BemiectB xosmuectBoM 1 monb. 15. JluHamudeckoe
nocobue: «KonnuecTBeHHbIE OTHOIICHHS B XUMHUI.

JlabopaTopHble onbIThl. 1. PaccMoTpenune BemecTB ¢ pa3iMuHbIMU (DU3NIECKUMH CBOMCTBAMU (MeIb, JKelie30, IMHK, CEpa, BOJA, XJIOPHU HATPHUS U
ap.). 2. UcneiTanue TBEPAOCTH BEMIECTB € MOMOIIbI0 00pasnoB kouiekuuu «lllkama TBEpmoctu». 3. [Ipumepsl duznueckux sBICHUU: crubaHue
CTEKJISIHHON TPYOKH, KUIISTYEHHUE BOJIbl, TUIaBlieHHe napaduna. 4. IIpumepbl XUMHUUECKUX SIBICHUN: TOPEHUE JIPEBECUHBI, B3aUMOJICIICTBIE MpaMopa C
CONSHOM KuCHOTOM. 5. M3yueHne o0Opa3lioB METalsIOB U HEMETaJUIOB (Cepbl, Keles3a, alfoMHHMs, TpaduTa, Meau u ap.). 6. M3ydeHue cBOWCTB
BEIIIECTB: HArPEBaHUE BOJIbI, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnbie 3amaun.l. BbruncieHne OTHOCHUTENBHONW MONEKYISIPHOM MacChl BEIIECTB, MAaCCOBOW JOJM DJIEMEHTOB MO XMMHYECKUM (HOpMYyIaM.
Brruncnenue MonsipHO# Macchl BeniecTBa. 2. Onpesenenne Macchl BEIIECTBa 110 U3BECTHOMY €r0 KOJIMYECTBY M HA000POT.

Tema TBopueckoit paboTel. UmmrocTpupoBaHre MOJ0KEHUH aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.

XuMu4eckne peakiuu. 3aKOHbI COXpaHeHHsI Macchl U JHepruu (64.).

CyniHOCTh XMMHUYECKHX SIBJIEHUN B CBETE€ aTOMHO-MOJIEKYJISIPHOTO ydeHHs. [Ipu3Haku nmpoTekaHuss XMMUYECKUX peakuuil. [IpudarHel 1 HanpaBieHUs
NpOTeKaHUs XUMHUYECKUX peakiuid. [IoHsTne 00 SHTponuu W BHYTpeHHEH sHepruu BemiecTBa. OOpaTMMOCTh XUMHUYECKUX peakiuil. [IpeBparienue
SHEPTUH IPHU XUMUYECKUX PEAKLUSX, YCIOBHS MPOTEKAHUS XUMHUECKUX PEAKIUM, K30- U HIOTEPMUUECKUE PEAKIIMH. 3aKOHBI COXPAHEHUS MACCHI U
OHEPruM, UX B3aUMOCBS3b B 3aKOHE COXpaHeHus Marepud. COCTaBiICHUE YpaBHEHUN XMMHUYECKHMX peakuui. Pacy€Tbl o ypaBHEHUSM XUMHYECKHX
peakuuii. TUIbI XUMUYECKUX peaKkIuil: pa3ioKeHus, COeMHEHMs, 3aMeleHus, oOMeHa. O0001IeHe 3HAHUM 0 XUMUYECKUX PEAKIUAX.



HMemoncrpamun. 1. IIpuMepbl XMMHYECKHX PEAKIUU pa3HBIX BHUJOB: PA3IOKCHHE MallaxWTa, OMXpoMaTa aMMOHUs, B3aUMOJICHCTBUE COJISTHOM
KHUCJIOTBI ¢ KapOOHAaTOM HaTpus U Jp. 2. ONbIThI, WITIOCTPUPYIOLIUE 3aKOH COXPAHEHUSI MACChl BEILECTBA: TOPEHUE CBEUU Ha BECAX C MOIVIOLICHUEM
MPOAYKTOB FOPEHHUS, OKHCICHHE METAJUIOB B 3aKPBITHIX COCYJaX CO B3BEIIMBAHHEM, OOMEHHbIE PEaKIMH B MPUOOpaxX Uil WILTIOCTPAILMH 3aKOHA. 3.
OnbITHl, MIUTIOCTPUPYIOLIME IPEBPALLICHHS] Pa3InYHbIX BUIOB SHEPTUU Apyr B Apyra. Habop moneneit aToMoB.

JlabopaTopubie onbIThl. 1. IIpu3Hakyu NnpoTekaHUs XUMHUYECKUX pEaKUUil: HarpeBaHUE MEIHOM IPOBOJIOKU; B3aUMOJEHCTBHE pPAaCTBOPOB E€AKOTO
HaTpa U XJIOpUJa MeaH; B3aUMOJEHCTBUE PACTBOPOB YKCYCHOM KUCIIOTHI U TMApOKapOOHaTa HaTpHsl; B3aUMOJEHCTBHE PACTBOPOB XJIOPHOI'O XKele3a U
KpacHOM KpOBSIHOW COJIM; pacCTUPAHHUE B CTYIKE IOPOILIKOB XJIOpHUJA aMMOHHUS M ram€Hoil u3BecTH. 2. TUIBl XMMHUYECKUX PEaKLUi: pa3iioKEeHUE
MaJlaxMTa; B3auMOJIecTBUE JKene3a ¢ pacTBOopoM xiopuaa meau (1), B3aumopaeiicTBie pacTBOPOB €KOT0 HAaTpa M XJIOPHOTO JKeJe3a.

Pacuérnble 3an1auu. Brruncienune mo XMMHUYECKHM YpPaBHEHHSIM MAacC, KOJUYECTB BEIIECTB: a) BCTYNHMBIIUX B peakiuio; 0) oOpa3oBaBHIMXCS B
pe3yJIbTaTe peakLuu.

Metoanl xuMuu (24)

[lonsiTue 0 MeToJe KakK CpeACTBE HAY4YHOrO IO3HAHUS ACHCTBUTEIBHOCTH. MeETObI, CBA3aHHBIE C HEMOCPEACTBEHHBIM H3YYCHUEM BEIIECTB:
HaOIlo/IeHNe, ONUCaHue, CpaBHEHHE, XMUMHUYECKHil skcrmepuMeHT. [lonstue o6 mHAMKaTOpax. XUMHUYECKHH S3bIK, €ro BaxkHeillue (QpyHKUUU B
XMMHYECKOM HaYKeE.

JlaGopaTopHble onbIT. I3MEHEHHE OKPACKH HHIUKATOPOB B PA3JIMUHBIX Cpeax.

BemiecTBa B okpy:kaloiieii Hac Npupoe U Texuuke (64.).

BemectBa B mpupojie: OCHOBHBIE CBEICHHUS O BEIIECTBEHHOM cocTaBe reocep um xocmoca. [lonstre o texHochepe. UncTbie BemecTBa U CMECH.
Crenenb 4MCTOTHI M BUIBI 3arpsA3HeHUsi BemiecTB. [IOHATHE O TOMOTE€HHBIX M TeTepOreHHbIX cMmecsX. Pasnenenue cMeceid. OuncTKa BEIIECTB:
(1)I/IJ'II>TpOBaHI/Ie, AUCTUITIALMUA, KPUCTAJIN3allnA, SKCTPAarupoBaHUe, XpOMaTOFpa(l)I/Iﬂ, BO3T'OHKaA. I/II[CHTI/I(l)I/IKaIII/ISI BCIICCTB C IMIOMOIIBIO ONIPCACICHUA
TEeMIIepaTyp IJIABJIEHUS U KUIICHUSI.

BGIHGCTBa B TCXHHUKE. HOJ’Iy‘ICHI/IC BCUICCTB C 3alaHHbIMU CBOMCTBAaMH — OCHOBHAas np06neMa xumud. [TorsTie o BCIICCTBAX KaK O CBIPbC, MaTCpUaIax
U npoaykuuu. BemiecTtBa opraHudeckue M Heopranuueckue. lIlepBoHauanbHblE CBENEHHUS O XMMHMUYECKOW TexHojoruu. I[lnmanerapHslii Xapaktep
BIIMSIHMS TEXHUKH Ha OKpYy>Karoulyro cpeny. [IpuponooxpanurensHoe 3Ha4€HNE OYMCTHBIX COOPYKEHHM U KOJIOTUYECKH YUCTBIX TEXHOJIOTHM.
[TonsiTHe 0 pacTBOpax KaK TOMOTEHHBIX (PH3UKO-XMMHUYECKUX CUCTEMax. 3HAu€HUE PAcTBOPOB MJISA JKU3HHM YEJIOBEKa, CENIbCKOXO3SHCTBEHHOTO H
MIPOMBIIIJIEHHOT'O TPOU3BOJCTBA. PacTBopuMoCTh BemiecTB. BiausiHue texHocdeprl Ha IpUpOAHbIE MPECHBIE U MOPCKUE BOJIbl. DAaKTOPHI, BIUSAIOIINE HA
pPacTBOPUMOCTh TBEPIBIX BEIIECTB M ra3oB. I3MeHEeHHEe pacTBOPUMOCTH KHUCIOPOJa B CBSI3U ¢ 3arps3HeHueM Boia. KoadduimeHt pacTBopuMOCTH.
Croco05n1 BBIPAXKCHUSA KOHICHTpAIH paCTBOPOB: MacCoOBad J0JI, MOJIIpHAaA KOHICHTpal.

JdemoncTpanuu. 1. Paznenenue cmeceil pa3nuyHbIMU METOJAAMH: METOJOM OTCTAaMBaHMUS; C TIOMOULIBIO JEIUTEIbHON BOPOHKH; METOJOM KOJIOHOYHOU
xpomatorpaduu. 2. Komnekuus pa3andHbX copToB HedTH, KaMeHHOTo yris. 3. Koyuiekius npupoIHbIX U CHHTETHYECKUX OpraHMYeCKHUX BELIECTB. 4.
PacTBopeHue BemecTB ¢ pa3aTu4HbIM K0P PHUIIMEHTOM pacTBOPUMOCTH. 5. Y CIIOBHS H3MEHEHHS pAaCTBOPUMOCTH TBEPABIX M ra3000pa3HBIX BEIIECTB. O.
TennoBsie 3 PeKTHI TpHU PACTBOPEHHUH: PACTBOPEHNE CEPHOM KUCIIOTHI, HUTPAaTa aMMOHHUSI.



JlabopaTopHuble onbIThl. 1. O3HaKoMIIEHHE ¢ 00pa3llaMU IPOCTBIX U CIOXHBIX BELLECTB, MUHEPAJIOB U FOPHBIX 1opoA. 2. Paznenenue cmecu cepsl U
xKenesa, paszjesnieHue cmecu Hetu u Boabl. 3. MccienoBanue GU3N4eCKUX M XMMUYECKUX CBOMCTB NMPUPOJHBIX BEIIECTB (M3BECTHAKOB). 4. V3 yueHue
BJIMSIHUS [TPUMECEH B BELIECTBE Ha ero (pu3MuecKue U XMMUYECKHE CBOCTBA (B3aMMOACHCTBUE TAOOPATOPHOTO M TEXHHUUECKOTO KapOoHaTa KaibLus C
COJISIHOM KucnoToil). 5. OOyriuBaHue opraHudeckux BewiecTB. 6. CpaBHeHHE IPOO BOABI: BOJOIPOBOJHOM, M3 TOPOACKOIO OTKPBITOIO BOAOEMA.
3HAaKOMCTBO C 00pa3amMu MPOAYKIIMU XUMHUECKUX U CMEKHBIX C HUM IPOHU3BOJICTB.

IIpakTnuyeckne padorpl. 2. OuncTka BEHIECTB METOJAMH (DUIBTPOBAHUSA, KPUCTAJUIM3ALMHU, IE€PErOHKH, BO3FOHKH, XpomaTtorpaguu,
JKcTparupoBanus. 3. PacTBOpUMOCTb BELLIECTB

4. ITpuroroBieHre pacTBOPOB 3aJaHHON KOHLIEHTPALUH.

Pacuérnsble 3anauu. 1. [Toctpoenue rpagkoB pacCTBOPUMOCTH BEIIECTB MIPH pa3IMyHON Temreparype. 2. Mcrnonb3oBanue rpagukoB pacTBOPUMOCTH
1 pacu€ToB K03(h(PULIMEHTOB pacCTBOPUMOCTHU BelIECTB. 3. BblunciaeHne KOHLEHTPAMU PacTBOPOB (MAaCCOBOM JOJIM, MOJISIPHOM KOHLIEHTPALMH) 110
Macce pacTBOPEHHOIO BellecTBa U 00bEMY MM Macce pacTBoputelns. 4. BeiuuciieHue maccel, 00beMa, KOJIMYECTBA PACTBOPEHHOIO BEIIECTBA U
pacTBOpUTEIIS IO ONpeIeIEHHON KOHLIEHTPAlUi pacTBOpA.

IlonsiTue o razax. Bo3nyx. Kuciaopoa. I'openne (74.).

[Tonsitue o razax. 3akon ABorazipo. Bo3ayx — cmech razoB. OTHOCHUTENbHAS IIJIOTHOCTD T'a30B.

Kucnopon — xumudeckuii sjeMeHT U pocToe BemiecTBo. Mcropust otkpeiTus kuciopona. Cxema onbitoB [ Ilpuctiou u A.Jl.JIaByasse.

Annorponusi. O30H. 3HaueHre 030HOBOro ciosi 3emin. [Ipobnema HapyiieHus ero 1eaocTHOCTH. [loBbleHne cofepxaHus 030Ha B IPU3EMHOM CJIO€
aTMOCQEpBHI.

[TonyuyeHue kuciaoposna B MPOMBIIUIEHHOCTH U J1abopaTopuu. XUMHYECKHE CBOMCTBA Kucioposna. IIpomeccsl ropeHus U MEIJIEHHOIO OKUCIEHHMS.
IIpuMeHeHne Kucnopoa.

Atmocdepa — Bo3aymHas 06ojouka 3emiu. TeHIEHIIMM M3MEHEHHs cocTaBa Bo3ayxa B XXB. OCHOBHBIE MCTOYHHKHU 3arpsi3HEHUs] aTMOCQEpHI.
TpancnoptHsbIit nepeHoc 3arpsi3sHeHuit. Kpyrosopot kucnoposa B npupojie. O BceMUpHOM 3aKoHe 00 aTMocdepe.

demoncrpauuu. 1. [Tonyuenue kucnopona. 2. Cxxuranue B aTMocepe KUCIOpoIa, cephl, yriisl, kpacHoro (ocdopa, Hatpus, xenesa. 3. [lomyuenue
o30Ha. 4. B3aumopeiicTBHe 030Ha € pacTBOpaMM HHAMIO M HoAuja Kanusa. 5. OMbITHI, MOJATBEpXJArOLIMe cocTaB Bo3ayxa. 6. OmbITHI 1O
BOCIUIAMEHEHUIO U TOPEHUIO.

IIpakTnyeckas padora. 5. [loixydyeHue Kuciopoja U U3yu4eHHE €ro CBONCTB.

Pacuérnbie 3agaun. 1. Onpenenenre OTHOCUTENBHON MIOTHOCTH Ta30B 0 3HAYEHUSM HUX MOJIEKYJISApPHBIX Macc. 2. OnpesesneHne OTHOCUTENbHBIX
MOJIEKYJISIPHBIX MaccC Ta3000pa3HbIX BEIIECTB M0 3HAUEHUIO UX OTHOCUTEIHHOMN MIIOTHOCTH.

Tema TBopueckoit paboThl. cTouHuKH 3arpsi3HeHust aTMoc(hepsl U CIIOCOOBI €0 MPEO0 I0JICHUS.

OcHoOBHBIE KJIacChl HeOPraHuyeckux coequHenuii (11yq.).
Oxcunpl — cocTaB, HOMEHKJarypa, kiaccuduxanus. IloHsTHe O TuApokcHIax — KHCIOTaX M OCHOBaHUSAX. Has3BaHMS M COCTaB OCHOBaHHIA.
I'unpokcorpynna. Knaccudukanus Kuciaot, X cocta, Ha3BaHus. CocTaB, Ha3BaHUs COJIel, MpaBuia cocTaBieHus: GopMyIl CoJieit.



XUMHUYECKHE CBOMCTBA OKCHUJIOB. BiusiHuE cocTaBa KHCIOT HAa XapaKTep WX CBOMCTB (Ha MpUMepax COJSHOW U cepHOoU KUCIOT). OOmue XuMu4eckue
cBolicTBa KMCJIOT. PacTBopuMOoCTh KucioT. KucinotHeie qoxau. Ouzndeckue CBOMCTBA U CITOCOOBI TTOJIYYCHHS IIesIouei. XMMUYECKHe CBOMCTBA COJIei
(B3aMMOJIECTBHE PACTBOPOB COJECH C pacTBOpamu Iienoyed u MeTtawiamu). ['eHeTHdeckas CBsI3b KIJIACCOB HEOPraHMYECKUX COCAMHEHUH.
AmdotepHocTb. OKCHABI U THAPOKCHBI, oOnanatonire amporepHbIMU cBoicTBamMu. Kiaccudukanus HeopraHuueckux BeulecTB. [lepuonmyeckoe
M3MEHEHUE CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCIMHEHUM (Ha MpUMEPE OKCHI0B, THAPOKCHIOB U BOJOPOJAHBIX COCTUHEHUN).

JemoncTpaunuu. 1. OOpa3ibl COCTMHEHWH — NPEICTABUTENICH KHUCJIOT, COJICH, HEPacTBOPUMBIX OCHOBAHHWM, mIenodyeil, OKCHUIOB. 2. OTBITHI,
WJUTIOCTPUPYIOIIHNE CYIIECTBOBAHUE TEHETUUCCKON CBSI3M MEXy coequHeHUsIMU (ocdopa, yriaepoaa, HATpus, Kablus. 3. B3aumoaeiicTBie KaibIust
n Hatpus ¢ BojmoH. 4. JleiictBue MHAMKATOPOB. 5. ONBITH, WIUIIOCTPUPYIOIIME XUMHUYECKHE CBOMCTBA OTHAEIBHBIX KJIACCOB HEOPTaHMYECKHUX
coequHeHH. 6. OOpa3Ibl MPOCTHIX BEMIECTB U MX COCIMHEHUN (OKCHUIOB U THIPOKCHIOB), 00pa30BaHHBIX AJIEMEHTAMH OJJHOTO MEPHO/IA.
JlabopaTopubie onbIThbl. 1. Paccmorpenue o6pasuoB oxcuaoB (yrimepoma (IV), Bomopoma, docdopa, Memu, Kanplus, xKeneza, KpemMHHS). 2.
HaGmoienne pacTBOPUMOCTH OKCHIOB ATFOMUHWS, HATPHS, KaJdbIUsa, MeAu B Boje. 3. OmpeneneHue Cpeabl MONYYeHHBIX PAaCTBOPOB C ITOMOIIBIO
unaukatopa. 4. PaccmoTpenue o0pasloB cojieil U ompeselieHne uX pacTBOpUMOCTH. 5. BiaumopeiicTBue okcuaoB kanblius u (ochopa ¢ BOAOH,
OTpesieliecHUe XapakTepa 00pa30BaBIICTOCS THAPOKCHIA C IMOMOIIBI0 MHAUKaropa. 6. BlammoneiictBue okcumoB menu (II) m muHKA C pacTBOpOM
CepHOU KUCHOTHI. 7. [losydeHne yriieKuciaoro ra3a 1 B3auMOJEHCTBUE €ro ¢ U3BECTKOBOM BOJOM. 8. VccnenoBanyue CBOWCTB COJIIHOW U CEPHOM KUCIIOT
C HCIIOJIb30BAaHMEM HMHAMKATOpOB. 9. B3zanMopelicTBue MeTauioB (MarHus, LIMHKa, )Kele3a, Meau) ¢ pactBopaMu KucioT. 10. M3MeHnenue okpacku
WHJIMKATOpOB B pacTBopax Iienodeil. 11. BzaumopnelicTBue pacTBOPOB KUCIOT cO wienoyamu. 12. B3aumopeiicTBHE pacTBOPOB KHUCIOT €
HepacTBOpUMBIMU OCHOBaHUAMH. 13. [lomyueHnrne HepacCTBOPUMBIX OCHOBAHHUH M MCCIIEJOBAHNE UX CBOMCTB (HA MPUMEPE TUIPOKCUIA ITUHKA).
IIpakTuueckas padora.6. MccienoBanue CBOWCTB OKCUAOB, KUCIOT, OCHOBaHHIA.

Pazpea 2.
BemecTBa M XMMHYeCKHE PeaKIMH B CBETE YJIEKTPOHHOM TEOPUH.

Ctpoenue atoma. (34.).

Ctpoenne aroma. CTpoeHHE IJIEKTPOHHBIX 000J0YEK aTOMOB JJIEMEHTOB: S-, P-, d-, f-amexkTpoHbl. MecTo 3yeMeHTa B MEPHOAUYECKON CHCTEME U
JJIEKTPOHHAS CTPYKTypa aToMOB. PannoakTuBHOCTE. [IoHsATHE O MpeBpallieHNH XUMHYECKHUX YJIEMEHTOB.

Jemoncrpanumn. 1. Cxemsl onbiToB ToMcoHa, pesepdopna, Mumnukena. 2. CXxeMbl ONBITOB, MOATBEPKIAIONINX CBONCTBA AMEKTPOHA KaK YACTHIIBI U
KaK BOJIHBL. 3. MoJ1elii aTOMOB Pa3IMYHBIX JJIEMEHTOB.

IMepuonnyecknii 3aKoH U MepuoanYeckas cucrema dnemenToB J[.M.Menneseena (34.).

CBoiicTBa XMMHUYECKUX JIEMEHTOB U X W3MeHeHus. Kinaccudukarms XuMudeckux 31eMeHTOB. OTKpBITHE TepUoIudIeckoro 3akona. CTpoeHre aTOMOB
AJIEMEHTOB MaJibIX M OOJIIIUX MEPHOJOB, TJIABHBIX M MOOOYHBIX MOArpymi. OopMylIHpoBKa MEPHOAMUYECKOrO 3aKOHA B COBPEMEHHOH TpPaKTOBKE.
[Teproandeckas cucreMa B cBeTe cTpoeHus aroma. dusndeckuii cMBICI HOMepa neproa U rpynmbl. CeMelcTBa 2IeMEHTOB (Ha MpUMepax MIeT0YHBIX
MCTAJIJIOB, TAJIOTCHOB, NHEPTHBIX ra3013). XapaKTepI/ICTI/IKa XUMHUYECKUX CBOWMCTB DJIEMEHTOB I'IaBHBIX IMOATPYIIIT U NMEPUOANIHOCTE UX U3MCHCHUS B
CBETE 3JIEKTPOHHOIO CTPOEHUS aToma. DJIEMEHTHI, COCTMHEHUS KOTOPBIX MPOSIBISIOT amdoTepHbIe CBOMCTBA.



OTHOCUTENBHASIIICKTPOOTPUIIATEIILHOCTh AJIEMEHTOB. OO0IIass XapakTepuCTHKa SJIEMEHTa Ha OCHOBE €ro IMOJIOKCHHSI B TIEPUOJAMYECKON cucTemMe
J.1.MenneneeBa. 3HaueHHE IEPUOTAYECKOTO 3aKOHA JIJIsI PA3BUTHS HAYKU U TEXHHUKH.

Ponb neproauyeckoro 3akoHa B CO3aHUM HAyYHON KapTUHBI MHUpA.

demoncTpanuu. 1. HabGop cmaiinos, komorpamm, tadmmi «lleproguveckuii 3aKOH M CTPOCHHE aToMay. 2. JleMoHCTpamusi 0Opa3IoB MIETOYHBIX
METaJUIOB U rajioreHoB. 3. BzauMoaeiicTBre MIeIOYHBIX METAUIOB U FAJIOT€HOB C MPOCTHIMU M CJIOKHBIMU BEIIIECTBAMMU.

JlabopaTopHble onbIThl. 1. McciaenoBanue cBOMCTB aM(OTEPHBIX THAPOKCHIOB U IIEITOYCH.

Crpoenue Bemecra (44.).

BanentHoe coctosiHre aTOMOB B CBETE€ TEOPHUH DJIEKTPOHHOTO CTpOCHMs. BanieHTHBIE AJIeKTPOHbI. XUMHUYECKast CBsi3b aTOMOB. KoBalieHTHast CBsI3b U
MexaHu3M e€ obpaszoBanus. HemomnsipHas ¥ momsipHas KOBaJeHTHasi CBsi3b. CBOWCTBA KOBAJECHTHOW CBSI3U. DJEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIIBI
BemecTB. loHHas cBsi3b U MexaHu3M e€ o0pa3oBanus. CBoiicTBa HOHOB. CTENEeHb OKUCICHUS.

[Ipupona xumuyeckoil cBsizu U e€ THUMbl. OTHOCHUTENBHOCTh THUIOJOTUU XUMHYECKOW CBS3U. BiusHME THMa XMMHUYECKOW CBSI3M Ha CBOMCTBA
XUMHUYECKOTO COCTMHEHUSI.

Kpucrannuueckoe ctpoenue BemecTB. Kpucrannnyeckue perméTku: aToMHasi, HOHHAs, MOJIEKYJIApHAs — U UX XapaKTePUCTHUKHU.

YPpOoBHU XMMHYECKOW OPraHU3allMU BEIIECTB. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOCHUSI.

Jemoncrpanuu. 1. B3anmogeiictBue HaTpus ¢ xJopoM. 2. Monenu KpUCTAIUTMUECKUX PEHIETOK BEIIECTB C MOHHBIM, aTOMHBIM M MOJEKYJISIPHBIM
cTtpoeHnueM. 3. Bocco3nanue 1eJ0CTHON CTPYKTYPHI XJIOpH/Ia HATPUs MyTEM HaloKeHus Habopa kogokapt. 4. Bosronka ioxa. 5. Mcnapenue TBEpAOTO
YIIIEKUCIIOTO Ta3a.

Tema TBopueckoii paboTel. PaccMoTpeHnne u aHanus B3auMoOOyCIOBIEHHOCTH COCTaBa, CTPOEHUS, CBOMCTB BEIIECTBA U €r0 MPAKTUYECKOr0 3HAYECHMUSI
(Ha mr000M TpHUMepe).

XHuMHYecKHe peakluH B CBeTe 3JIeKTPOHHOI Teopuu. (44.).

dusnyeckas CylHOCTh XUMUYECKON pEaKIIHH.

OnexkTpoHHble ypaBHeHus Jlptouca. Peakuuu, mnpoTekaromue ¢ HU3MEHEHMEM M 0e3 H3MeHEHHs cTerneHed okucieHus. OKHUCIMTENbHO —
BOCCTAaHOBUTENbHBIE peakuuu. [Ipoliecchl OKHCIEHUS W BOCCTAHOBIIEHHS; WX €AMHCTBO U TPOTHUBOIOJIOKHOCTh. (CocCTaBlieHWE YypaBHEHMI
OKHCIIUTEIBHO - BOCCTAHOBUTEJIbHBIX PeakIyil , paccTaHOBKa KOA((UIIMEHTOB METOIOM 3JIEKTPOHHOr0 OanaHca, o01iast XapakTepUCTHKA.
Krnaccudukanys XuMHUECKUX peaKIUil B CBETE JIEKTPOHHON TEOPHH.

JemoncTpanuu. [IpuMepsl OKHCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKLUN Ppa3JIMYHBIX THUIIOB: TOPEHHME BELIECTB, B3aMMOJEICTBHE METAIOB C
rajJioreHamMu, Cepoi, a30ToM,(00pa3oBaHUE HUTPHUTA JIUTHS), PACTBOPAMHU KHUCIIOT B COJICH.

Bonopon u ero BaxkHeiimue coegnnenns(34)

Bomopon B kocmoce. SAnepusie peaknuu Ha Comnie. Bomoposa B 3emHoit pupoe. [lonyuenue Bogopoaa B nabopatopuu. Bogopon — XuMHUYeCKuid
AJIEMEHT U IIPOCTOE BELIECTBO. DHEPIUs CBA3M B MOJIEKYJIE BoAopoaa. M3otonel Bogopoaa. dusndeckre u XMMHUYECKHE CBOMCTBA BoAopoaa. Boropon
B OBP. Ilpumenenue Bomopoma. [IpomblniieHHOe moiydyeHHE BOJOponaa. Boropoa — -5KONOrMYecKH 4YHMCTOE TOIUIMBO; MEPCIEKTHBBI €ro
ucnonbp3oBanusa. Okcupa BOAOpOJa — BOJA: COCTaB, NMPOCTPAHCTBEHHOE CTPOEHHE, BOJOPOAHAsA CBA3b. (DU3MKO-XMMHMUYECKHE CBOMCTBA BOJBI.



N3ortomuerii coctaB Boabl. Tspkenas Boja U 0coOOGHHOCTH ee CBOWMCTB. llepokcui Bogopoaa: coCTaB, CTPOCHUE, CBOMCTBA, MPUMEHEHUE, TIEPOKCH]T
Bosioposaa B OBP.

Hemouncrpanun. 1. [Tomyuenue Bojgopona B maboparopun. 2. 3apsiaka ¥ ucnoiib3oBanue ammapata Kumma. 3. Jlerkocts Bogopona. 4. Huddy3us
Bozopoja. 5. ['openue Bogopona. BocctanoBnenue Meau U3 ee okcuaa B TOKe BoAopoaa. 7. ONbIThHI, OATBEPKIAIOIINE XUMUYECKUE CBOMCTBA BOJIBI.
8. XuMHuecKre CBOMCTBA IEPOKCHIA BOJIOPOIA.

JlabopaTopHble onbIThl. 1. [ToydeHue Bo1opoia U u3ydeHue ero CBOMCTB. 2. BoccTaHOBUTENIBHBIE CBOMCTBA BOJAOPO/IA.

I'anorens! (54)

XapakTepucTUKa IajJoreHOB KaK XMMHUYECKUX 3JIEMEHTOB M MpPOCTHIX BelecTB. CTpoeHHe aToMoOB rajaoreHoB. HaxokJeHue rajoreHoB B MPUPOJE.
dusnyeckue U XUMHUYECKHE CBOWCTBa ranoreHoB. llomydeHue xiopa U XJIOpOBOJIOpPOAA B Ja0OpPATOpPHHM M MPOMBIILIEHHOCTH. buonoruueckoe
3HAYEHHE rajJloreHoB. ['ajJoreHsl U OTPaBIIAIOIINE BELIECTBA.

Jemoncrpanuun. 1. [Toxydyenue xmopa. 2. BzaumopelicTBue ¢ XJIOpOM HaTpus, CYpbMBI, kelne3a, kpacHoro (ocdopa. 3. ObecuBeuynBaHue XJIO0POM
Kpacamux BemectB. 4. Cunte3 xiopoBoaoposa. 5. [lomydeHue XjiopoBoopoaa peakiueid oOMeHa U pacTBOpEeHHE ero B Boje. 6. BzaumopeiicTBue
Opoma U MOJa ¢ MeTaUlaMH; PacTBOpa Moja ¢ KpaxmainoMm. 7. PacTBopeHue Opoma M MoAa B BOJE M OpPraHMYECKHX pacTBopuTensx. 8. B3aumMmHoe
BBITECHEHHE T'aJIOTEHOB.

JlabopaTopHble onbIThbl. Pacrio3zHaBaHue CONSHOM KUCIOTHI, XJOPUAOB, OPOMHIOB, HOIUIOB.

IIpakTnueckue 3anaTus. 8. [lonyueHue coysiHON KUCIOTHI U ONBITHI C HEW. PelleHne skcrepuMeHTaNbHbIX 3a/1a4 110 TeMe «l aJoreHsD».

Pacuernsie 3anaun. Borunicnenue o0bema ra3oB Mo KOJIHMUYECTBY BELIECTB.

OGo0uIenne 3HAHMIT 0 HaH0OJIee BaXKHBIX XaPAKTEPUCTHKAX BEIIECTB H XHMHYECKHX MPoueccoB (24)

XapaKkTepucTUKa XMMUYECKOr0 3JI€MEHTa (COCTaB, CTPOCHUE, MOJIOKEHHE B NMEPUOANUECKON cucTeme). OU3NKO-XMMHYECKHE CBOMCTBA BELIECTB Ha
IIpUMepax BOJOPOa, KUCIOPOa, XJI0pa.

OCHOBHbBIE XapaKTEPUCTHUKH XUMHUYECKUX pEaKIMi: THUMBl peakifii, BO3MOXXHOCTb M HalpaBiieHHUs HpoTekaHus. Hekoropwele TpebOoBaHUS K
MIPOU3BO/ICTBEHHBIM XMMUYECKUM IpolieccaM (3KOHOMHYECKHE, TEXHOIOTHYECKHE, SKOJIOTHYECKHE) Ha MpUMepax MOoTydeHHs BOJIOpoJa, KUCIOpo/a,
XJIOPOBOAOPOAA.

OKcIuTyaTanusi, BOCIOJIHEHHWE M OXpaHa IPHUPOJHBIX PECYpCOB Ha HAy4YHOM OCHOBE — HEOOXoauMas MpPENOChUIKa U CO3/aHUS YCIOBHM
OJIaroNpHUsATHOIO Pa3BUTHUS YEJIOBEUECTBA.

B pesyabTare n3dyueHuss Xumuu Ha 0a30BOM YpoBHe B 8 kiacce
ydauuecst 10J15KHbI 3HATh:
- OCHOBHBIE ()OPMBI CYIIECTBOBAHUS XUMHUYECKOTO JIeMEHTa (CBOOOHBIE aTOMBI, TPOCTHIE U CIIOXKHBIE BEIIECTBA);
- OCHOBHBIE CBEJICHUS O CTPOCHHUH aTOMOB 3JIEMEHTOB MaJIbIX MIEPUOJIOB;
- OCHOBHBIE BU/Ibl XUMUUYECKUX CBSI3€H; TUIBlI KPUCTAIUIMUECKUX PEUIETOK;



- (hakTOpPBI, ONIPEAETAIONIUE CKOPOCTh XUMHUYECKHUX PEAKIIMA U COCTOSTHIE XUMUYECKOTO PABHOBECHS,

- TUTIOJIOTHIO XMMHYECKHX PEAKIU 110 pa3IMyHbIM IIPHU3HAKAM,

- Ha3BaHMs, COCTAB, KJIACCU(DUKAIIMIO U CBOMCTBA BAXKHEUIITNX KJIACCOB HEOPTaHMYECKUX COCTUHEHHM C TTO3UIUI OKUCIICHUS -BOCCTAHOBIICHHUS.
ydanmecsi I0J3KHbI YMeTh:

- IPUMEHSATH CIEAYIONINE MOHATHS: XHMHUECKUN JIEMEHT, aTOM, U30TOIIbI, HOHBI, MOJICKYJIbI;

- IPOCTOE | CII0)KHOE BEIIECTBO;

- aJUTOTPOIHS;

- OTHOCHTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsI MACChl, KOJIMYECTBO BEIIECTBA, MOJISIPHASI Macca, MOJIIPHBIN 00beM, YUCIIO ABOTaJIpO;

- AJICKTPOOTPHUIATEIIEHOCTD, CTETICHh OKUCIICHHSI, OKUCITUTEILHO-BOCCTAHOBUTEIBHBIN TIPOIIECC;

- XUMHYECKasl CBS3b U €€ Pa3HOBUIHOCTH;

- XUMUYECKas peakius U ee KiiacCu(huKaIum,

- Pa3bSCHATH CMBICI XUMUYECKUX (POPMYIT M ypaBHEHHIA;

- OOBSICHATD JCHCTBUE U3YICHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHS MACChI BEIIESCTB MPU XUMHUYCCKUX PEaAKIIHSIX);

- OTIPENICIISITh CTEIICHN OKHUCIICHUSI aTOMOB XHMUYECKHX 3JIEMEHTOB 110 (pOpMyJiaM UX COCINHEHHIA;

- COCTaBIIATh YPaBHEHUS PEAKIUI, ONPEICIIATh X BUJ U XapaKTEPH30BATh OKUCIUTEILHO-BOCCTAHOBUTEILHBIC PEAKIIUH, ONIPEIEIISTh I10 COCTaBY
(xumuueckuM GopmyliaM) MPHHAIICKHOCTD BEIIECTB K Pa3IMYHBIM KJIaccaM COSIMHEHHUH U XapaKTepH30BaTh HX XUMHUUECKUE CBOMCTBA;

- YCTaHABIIMBATh TCHETUYECKYIO CBSI3b MEX/TY KJIacCAMH HEOPTaHWYECKHUX COSAMHCHHUIA U 3aBHCUMOCTh MEXKy COCTABOM BEIIIECTBA M €0 CBONCTBAMU;
- oOpaniatbes ¢ 1a0opaTOPHBIM 000PYIOBAHUEM;

- cOOITI0IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH;

- IPOBOJIUTH MPOCTHIC XUMHUUECKUE OTBITHI, HAOIIOIaTh 32 XUMHUYECKHUMH TIpoIieccaMy U 0pOPMIISTh Pe3yiIbTaThl HAOIIOICHUH;

- MPOU3BOJIUTH PACUYETHI IO XUMHYECKUM (POpMyIIaM U ypaBHEHUSIM C UCTIOJIh30BAaHUEM H3yUSHHBIX MOHSTHH.

YyeOHbIi JIAH [0 XUMUM 8§ KJ1acce:

Kuace Bupa pa6orsl PexoMeH10BaHO POrpaMMoOn
8 [IpakTuyeckas pabora 9
KonTtponpHas pabora 5

Paszpnen 7. TemaTnueckoe nIaHUPOBAHHE

TEMATHYECKOE INTAHUPOBAHME 8 kaacc



Tembl, pacKpbIBaloIMe
JAHHBIN pazies
nporpammel. Kosimuecrso
4acoB, 0TBOAMMbIX Ha

JAHHYIO TeMy

OcHoBHOe CodepisKaHME 110 TEMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelcTBHIl)

Beenenue (3u)

XuUMUS 1 HAyYHO-TEXHUYECKHUI ITporpecc.

[Mpenmet u 3agaun xumun. OCHOBHBIC TIOHSATHUS U TECOPUU
xumud. JlabopaTopHOe 000pyAOBaHNE U IPHUEMBI PaOOTHI
¢ auM. [IpaBuiia TeXHUKH 6€30IMacCHOCTH IIpH padboTe B
KaOWHETE XUMHH.

Hcnonp30Barh MEXNpEAMETHBIE CBsA3U. Paszinuarh Tena u
BEIECTBA. 3HAKOMUTHCS € JJaOOPATOPHBIM 000PYTOBAHUEM.
Co0roaTe TEXHUKY 0€30I1aCHOCTH

Pa3nea I. BemrecrBa u xXumMn

yecKHe SIBJICHUS C MO3MLMI AaTOMHO-MOJIEKYJISIPHOTO y4eHus (41 )

1. Xumnueckue
3JIEMEHTHI H BellleCTBA B
cBeTe aTOMHO-
MOJIEKYJISIPHOTO Y4YeHUsI
99

[TonsTne «BemecTBOo» B  (HU3UKE XUMUH.
duznueckue 51 XAMUYECKHUE SIBIICHUS.
N3Mensromeecss BEIIECTBO KaK MPEIAMET H3YYEHUS
XAMUU. Onucanue BemecTB. XHUMHUYECKHUE
3JIEMEHTBl W WX 3HaKd. KadecTBeHHBIN W
KOJIMYECTBEHHBIM  COCTaB  BEIIECTBA. 3akoH
MOCTOSIHCTBA  CcOCTaBa. XUMHUYecKas ¢opmyra.
@opMBl CYIIECTBOBAHUS XUMHUYECKUX JIIEMEHTOB.
BemiecTBa npocThie U CI0XKHBIE.

[IpocTeie BemecTBa: MeETAUIBI M HEMETAJUIBI.
Mertasibl 1 HEMETAJUTBI; UX O0IIast XapaKTePUCTUKA.
Hexoropsie cBeneHus 0 MeTaiax W HEMeTaax,
00yCITaBIMBAIONINX 3arpPsI3HEHHOCTh OKPYKaIOIIEH
cpensl. Omucanue Hambosee pPacHpoOCTPaHEHHBIX
MPOCTHIX BEIIECTB. ATOMHO-MOJIEKYJISIPHOE Yy4YeHUE
B XxuMHH. OTHOCUTEbHASA aTOMHAsI U MOJIEKYJISIpHAS
MAaccChl.

Maccosast TOJIS 3JIeMEHTa B COCIIMHEHHH.
Kﬂaccud)ukauuﬂ XUMUHYECKUX IJIeMERmMOo6 U OmKpsvlmue
Ilepuoouueckoeco  3axona. CucrtemMa  XUMHYECKUX
anementoB /.. MenneneeBa. OmpezneneHue nepuona u
IPyNmbl.  XapakTePUCTHKA TOJIOKEHHS XUMHUYCCKHX

u

VYcranaBnuBaTh  MEXIpPEIMETHbIE  CBsi3W.  Pa3nuuath
MOHATUS «aTOM», «MOJIEKYJIa», «XUMUYECKUWA SIEMEHT».
OnuceiBaTh  (QU3UYECKHE ©  XUMHUYCCKUEC  SIBJICHHS.
CpaBHHMBaTh CBOWCTBa BemiecTB. HaOmromate cBoicTBa
BemecTB. CpaBHUBATh (PM3MUECKUC U XUMUICCKHUC SBIICHHSL.
CormnocTtaBisTh IPOCTHIE U CIOXKHBIE BenlecTBa. Onpenenirsb
BAJICHTHOCTh aTOMOB B OWHApHBIX COCAMHECHHSIX. YMETh
none3oBatbes  [leproanueckol CUCTEMONM XUMHUYECKUX
anementoB M. MenaeneeBa npu  ONpeneIeHUH
BaJIEHTHOCTH. OMNHUCHIBATh COCTAB MPOCTEUIINX COECIMHEHHM
no ux xumudeckuMm ¢opmynam. CocTaBiarh (QOpMYIIbI
OMHAPHBIX COSAMHEHUI MO U3BECTHON BaJICHTHOCTH aTOMOB.
MopaenupoBaTh CTpOEHHME MOJEKYJ METaHa, aMMHuaka,
BOJIopoaa, xjopoBogopona. Ilombp3oBaThest wHOpMaIHeit
W3 JIPyTUX MCTOYHUKOB JUISl TOJATOTOBKH  KPAaTKUX
cooOmieHni. ['OTOBUTh KOMITBIOTEPHBIE MPE3CHTAIUUA TI0
TeMe. PaccuMThIBaTh OTHOCHUTEIBHYIO  MOJIEKYJISIPHYIO
Maccy 1o (GopmysiaM BEmIecTB. PaccuuThIBaTH MacCOBYIO
JIOJTIO XHUMHYECKOr 0 3JIEMEHTa B COCIMHEHUU.
PaccunThiBaTh MOJIIPHYIO MaccCy BEILIECTBA.
YcranaBnmuBath mpocTelmue  (HOpMyIIbI

BCIICCTB 11O




Tembl, pacKpbIBaloIMe
JAHHBIN pazies
nporpammel. Kosimuecrso
4acoB, 0TBOAMMbIX Ha

JAHHYIO TeMy

OcHoBHOe CodepisKaHME 110 TEMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelcTBHIl)

3JIEMEHTOB M0 TEPUOJANYECKON cucTteMme. BalleHTHOCTb.
OmpeneneHre BaJCHTHOCTU IO IOJIOKEHHUIO 3JIEMEHTa B
nepuoauyeckoi cucreme. Konnuectso Bemectsa. Modb -
eIMHUIA KOJIMYECTBA BelecTBa. MoJIsipHas Macca.

MAaCCOBBIM JOJISAIM 3JICMCHTOB

2. XumMHnyeckKue peaKkuum.
3aKoHbI cCOXpaHeHus!
Macchbl M FJHeprun

(69)

CYHIHOCTI) XUMHYCCKUX SIBIICHUMI B CBETEC AaTOMHO-

MOJIEKYJISIDHOTO ~ yYEHHUS. IIpusHakn u  ycnoBHA
NpOTEKaHUs XMMHMYECKUX peakuuid. IlpuumHel u
HallpaBJICHUSI  INPOTEKAaHUS  XUMUYECKHUX  pEakLUi.

OK30TepMHUUYECKHE U IHAOTEPMUUECKUE PEAKINH. 3aKOHBI
COXPAHEHUSI MAcChl U SHEPIHHU, UX B3aUMOCBS3b B 3aKOHE

COXpaHEHHUS  MaTepHHu. CocraBnenue  ypaBHEHUI
XUMUYECKUX  peakuuid. PacueTrel 10  ypaBHEHUSIM
XUMUYECKUX PEeaKLUi. Tunbl XUMUYECKUX PEAKLUIL:
pa30KEeHUS. 3aMelleHus, obOMeHa,  COEIUHEHUS.

000011IeHNE 3HAHUN 0 XUMHUYSCKUX PEAKIUSX.

OnucheIBaTh NPOCTENIINE XUMHUUECKUE PEAKLIUN C IIOMOIIbIO
XUMUYECKUX YPAaBHECHHI.
KnaccudunupoBaTs XUMUYECKUE PEAKIIUU.

AKTyanu3upoBaTh 3HaHUS O TPU3HAKAX XUMHUYECKUX
peaKIuu.
CocraBnsaTh  KiIacCU(PHUKAIMOHHBIE W CPABHUTEIHHBIC

Ta6J'II/II_[LI " CXEMBbI, OIIOPHBIC KOHCIICKTHI.

BeIaucaar, mo XHMHYSCKHM YpaBHCHHUAM MACCy MU
KOJIMYECTBO BCIICCTBA oo HW3BECTHOMU Macce nIn
KOJIMYCCTBY BCIICCTBA OAHOTO M3 BCTYINAOOUX HIIN
MOJIYJaromuxcst B p€akinun BCIICCTB

3. Metoanl XUuMHUH
(2u)

[TonsaTe 0 MeTOAe Kak CpEeJCTBE HAYYHOTO IO3HAHUS
JIEUCTBUTEIBHOCTH. MeTOAbl: HaOII0JEHNE, OIHMCAHUE,
CpaBHEHUE, XMMHYECKHUI SKCIIEPUMEHT. AHAIN3 ¥ CHHTE3
BEIIECTB- 9KCTIEPUMEHTAIILHEIE METOIBI XVMHH.
KauecTBeHHbIl 1 KoJMYeCcTBEHHBIN aHanu3. IloHsTtre 00
WHAWKATOpPaX. XUMHUYECKHN SI3bIK ( TEPMHHBI, Ha3BaHUS,
3HaKH, (OPMYJIbl, YPABHCHHS), €r0 BayKHEHIINE (DYHKIIUH
B XMMUYECKOH HayKe.

HabGmionate  JeMOHCTpHpYyEMBIE M CaMOCTOSITENBHO
MPOBOJIUMBIE ONBITHL. ONHCHIBATH CBONCTBA M3y4aeMbIX
BEIIECTB Ha OCHOBE HAOIOJIEHUN 3a UX MPEBPAICHHUSIMH.
Yunutbcsa MPOBOJIUTH XUMHAYCCKHM JKCIIEPUMEHT.
Co0:roaTh TEXHUKY 0€30IaCHOCTH.

Ucnonb30BaTh METOA CpaBHEHUS MNPU XAPAKTEPUCTUKE
CBOMWCTB BEIIECTB

4. BemectBa B
OKpY:Kaloleil Hac
NMPHUPoOJE U TEXHHKE
(64)

Yuctele BemectBa U cMecd. CTelneHb YMCTOTHI M BHIBI
3arpsi3HEHUs] BEIIECTB. [loHamue o0 20MO2EHHbIX U
ecemepoeennvix cmecax. Pa3nenenune cmeceil. Ouuctka
BeIIeCTB- (PWIBTpOBAHUE, TIEPETOHKA, BBITAPHUBAHUE,
9KCMpazuposarue, Xpomamozpaghus, 60320HKA.

VYcraHaBiIMBaTh ~ MEXIPEAMETHBIE  CBA3M.  YUMTHCA
MPOBOANTh  XUMHUYECKHIl  skcmepuMeHT. HaOmonatsb
IIpEBpaLICHNs] U3yd4aeMbIX BelecTB. OnucelBaTh CBOWCTBA
BEIIECTB M CMeced B XOJ€ JEMOHCTPALMOHHOIO |




Tembl, pacKpbIBaloIMe
JAHHBIN pazies
nporpammel. Kosimuecrso
4acoB, 0TBOAMMbIX Ha

JAHHYIO TeMy

OcHoBHOe CodepisKaHME 110 TEMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelcTBHIl)

WnenTnduranuss BelIECTB € IIOMOLIBIO ONpPEesICHHS
TeMIeparyp IaBlieHus U kunieHus. [IpupoaHsie cmecn —
WUCTOYHUK TIONyYeHHS YHCTHIX BemiecTB. [lonarue o
pacTBopax Kak TOMOTCHHBIX  (DU3MKO-XUMHUYECKUX
cUCTEMAaX. PactBopuMOCTh ~ BEILIECTB. DakTophl,
BJIMAIOINE HA paCTBOPUMOCTH TBEPABLIX BEUICCTB 1 Ira30B.
Koadpdumment pacrBopumoctr. CrocoObl BBIpaKEHUS
KOHIIEHTPALH PacTBOPOB: MaccoBast JOJTIST
pPacTBOPEHHOI'O BELIECTBA.

naboparopHoro 3kcnepuMeHToB. CpaBHHBATH  YHCTHIE
BEILECTBA U CMECH. YMEThb pa3iensaTh cMmecHu. [IpoBoautsb
OYMCTKY  BEIIECTB  OTCTaMBaHUEeM, (UIBTpOBaHUEM,
BbilapuBaHueM. Jlenatb  BBIBOJBI M3  PE3YNbTATOB
MPOBEAEHHBIX XUMHUYECKUX OTIBITOB. CocraBnsiTh
KJacCU(UKALMOHHBIE CXeMbl. [IpUMEHSTh CHMBOJHMKO-
rpadpuyecKkue  CpeACTBa  HAMVIATHOCTH.  BBIUUCIATH

MacCOBYIO JIOJIIO PACTBOPEHHOIO BEIECTBA B PAacTBOPE.
IIpuroraBiuBare pacTBOPBl  3aJaHHOM  KOHLEHTPALUU.
[Tonp3oBatbes uHpOpMaMEed U3 APYrUX MCTOYHUKOB IS
MOATOTOBKU KPATKUX COOOIICHUI.

I'0TOBUTH KOMIIBIOTEPHBIE IPE3CHTALIMHU 10 TEME

5. IlonsiTHe 0 ra3sax.
Bo3ayx. Kucaopon.
I'opennue.

(749)

ITonsiTue o ra3ax. 3akoH ABoraapo. Bo3ayx -
cmech ra3oB. OTHocuTeNnbHas IUIOTHOCTH Ta30B.
Kucimopon — XMMHYECKHMH DJIEMEHT M IPOCTOE
BELLIECTBO. Uctopus OTKPBITUSA KHACI0POAA.
[Tonyyenue Kucioposra B IMPOMBIIUIEHHOCTH U
nabopartopur. XUMHYECKHE CBOMCTBA KHCIOPOJA.
[Iponieccl ropeHMsT M MEUJIEHHOTO  OKHCIIEHHS.
[Ipumenenue kucnopona. Amnorponus. O30H.
Pemenne 3aJa4y Ha OCHOBAHUM Ta30BbIX 3aKOHOB.
OHpGZ{eHCHI/IC OTHOCHUTEIBHOMN IIJIOTHOCTH ra3osB,
OTHOCHUTCJIbHBIX MOJICKYJISIPHBIX MacCcC.

Hcnonb3oBaTe  MeXNpeAMeTHbIE CBA3M. VIcrosb30BaTh
OpUMEpbl  PEUIeHWsT  TUIMOB 33434, 33Ja4yHUKH  C
NPUBEACHHBIME B HHUX QITOPUTMaMHU pEIIeHUs 3ajad.
O0600mare U CHUCTEMaTU3UpPOBaTh 3HAHUSA 00 H3YYEHHBIX
BEIIECTBAX. YUMThCSA pelaTh HCCIEN0BATEIbCKUM MHYTEM
MoCcTaBJIeHHYI0 TmpobOnemy. HabGmogare mpeBpaieHus
u3ydaeMbIX BeulecTB. ONMCHIBaTh CBOMCTBA BEIIECTB B XO/I€
JEMOHCTPALIMOHHOTO M J1TaDOPaTOPHOIO HKCIIEPUMEHTOB.
Yuuthbcs pacKpblBaTh MPHUUYMHHO-CIEACTBEHHYIO CBS3b
MEXTy GU3NIECKHUMH CBOHCTBAMH M3y9aeMOT0 BEIIECTBA U
cnocobamu ero coOupanus. [IpUMeHSATH MOTy4YEHHbIE
3HaHUS TIPU TIPOBEJICHUH XHUMHYECKOTO JKCIEPUMEHTA.
YcTaHaBIMBaTh CBSA3b MEXAY CBOWCTBAMH BEILECTBA U €T0
npumeHenneM. OTOupaTh HEOOXOIUMYI0 MH(POPMAILUIO U3
pa3HbIX UCTOYHHUKOB.




Tembl, pacKpbIBaloIMe
JAHHBIN pazies
nporpammel. Kosimuecrso
4acoB, 0TBOAMMbIX Ha

JAHHYIO TeMy

OcHoBHOe CodepisKaHME 110 TEMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelcTBHIl)

I'oToBUTH KOMITIBIOTCPHBIC ITPE3CHTAIUU 10 TCMC

6.0CcHOBHBIE KJIACCHI
HEOPraHu4ecKux
CoeIMHEeHM M.

(11uv)

Knaccudpukanus  HEOPraHWYECKUX  COCTUHEHUH.
Okcuapl - cocTaB, HOMEHKJIATypa, KiacCH(pUKaIHs.
[ToHsiTHE O TUAPOKCHIAX - KUCIOTaX U OCHOBAHMSIX.
HaszBanusa u cocraB ocHoBanuil. ['mapoxcorpymnmna.
Knaccudukanuss Kuciaor, MX COCTaB U Ha3BaHUS.
CocraB, Ha3BaHHUs COJIeHd, MpaBUJa COCTABJICHUSA
dhopMyI coneit.

Xumuueckue cBoiicTBa OkcuaoB. OOmMe XUMHUYECKHUE
CBOICTBa KHCIOT. Psa aktuBHOCTH MeTaiuioB. Illemoun,
WX CBOHCTBa W cHocoObl momydeHusi. HepactBopumblie
OCHOBAaHMU, X CBOHCTBA WU CHOCO6I)I IMOJTy4YCHUA.
AmdorepHocTb. OKCHIBI W THIPOKCHJBI, 00Jaaroliue
aMm(pOTEepHBIMU  CBOMCTBaMU. XWMHYECKHE CBOHCTBA
coneii.  Kiaccubukamuss W reHeTHuyeckas — CBA3b
HEOPTraHNYCCKUX BCUICCTB.

UccnenoBars cBoiicTBa M3ydaeMmbix BemiecTB. Habmromarsb
busznueckue M XUMUYECKHE TMpPEBpallleHUus] HU3y4aeMbIX
BemecTB. ONMUChIBaTh XUMUUECKUE PEAKIINH, HAOII0gaeMbIe
B XOA€  JEMOHCTPAallMOHHOTO H  J1abOpaTOpHOTrO
AKCIIEpUMEHTOB.  JlemaTe  BBIBOJBI W3  PE3YJIBTATOB
MPOBEAEHHBIX XWMUYECKUX OMNBITOB. Kiaccuduuuponath
n3ydaembie BemiecTBa. CocTaBisiTh (OpPMYIBI OKCHIOB,
KHCJIOT, OCHOBaHUM, coieil. XapakTepu3oBaTb COCTaB H
CBOMCTBAa BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUH.  3amuchiBaTh  YPABHEHUS  XMUMHYECKUX
peaKuui.

OcylecTBIATh TE€HETUYECKYID CBA3b MEXAY KiaccaMu
HEOPraHWYECKUX COCIMHEHUN

Paznes I1. Xumuveckne 3jieMeHTBI, BeIeCTBAa U XHMHUYECKHE PEaKIHA B CBeTe JICKTPOHHOI Teopuu (22 4)

7. CTpoenune aToma
(34)

Crpoenne aroma. Crtpoenue sapa. HM3zoronsl
XUMUYECKUN BJIEMEHT - ONPENEIICHHBIN BUJ aToOMa.
Cocmosnue anekmpona 6 amome. CTpoeHHe
AIEKTPOHHBIX 000JIOYEK aTOMOB AJIEMEHTOB: S-, P-.
OCOOEHHOCTH CTPOEHHs DJIEKTPOHHBIX 000J0YEK
aTOMOB IEPEXOJIHBIX AJIEMEHTOB. MecTo 3j7eMeHTa B

IIC wu  onexmponnas  cmpykmypa  amomos.
Paouoaxmusnocms.  Ilonamue o npespawenuu
XUMUYECKUX 971€MEHMO8. IIpumenenue

paduoaxmueublx u3zomonoe.

Hcnonb30BaTh MeXIpeIMeTHbIE CBs3U. MoJenupoBaTh
cTpoeHne aroma. Ormnpenenars TOHATUS «XUMHUYECKHI
DIIEMEHT», «IIOPAJKOBBIA HOMEpP», «MAacCOBOE YHCIION,
«U30TOI», KOTHOCUTEIbHASI aTOMHAS Maccay, «3JIEKTPOHHAs
000J10YKay, «AJIEKTPOHHBIN cioi».JlenaTh yMO3aKIIOueHUs
0 XapakTepe U3MEHEHHS CBOWCTB XMMHYECKHX JJIEMEHTOB C
yBEIIMYEHUEM 3apsiioB  aTOMHBIX siep. llomb3oBarhest
uHpopManue W3 IPYruX WCTOYHUKOB IS IOJTOTOBKH
KpaTKHX COOOIIECHUI.

['0TOBUTH KOMITBIOTEPHBIE TIPE3EHTAIIMN TI0 TEME




Tembl, pacKpbIBaloIMe
JAHHBIN pazies
nporpammel. Kosimuecrso
4acoB, 0TBOAMMbIX Ha

JAHHYIO TeMy

OcHoBHOe CodepisKaHME 110 TEMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelcTBHIl)

8. [lepuoanueckuii 3aK0H
u [lepuoanueckas
CHCTEMAa XUMHYECKHX
ajaemenToB JI.H.
MeHnaejieeBa.

39)

CBoiicTBa XMMUYECKUX 3JIEMEHTOB M MX NEPUOIUYECKHUE
n3MeHeHus. CoBpeMeHHas TPakTOBKa MEPHUOJUYECKOTO
3akoHa. llepuonudeckas cucrteMa B CBET€ CTPOEHMS
atoma. OU3HYECKUNA CMBICI HOMEpa MEpUOAa U TPYIIIIHL.
CemeiicTBa dneMeHTOB (Ha TpUMeEpe  MIETOYHBIX
METaJIJIOB, TaJIOTEHOB, MHEPTHBIX Ta30B). XapaKTepUCTHKA
XMMUYECKUX CBOWCTB 3JIEMEHTOB TIJIaBHBIX HOATPYMI H
NEePexooOHbIX dNIEMEHMO8 N IEPUOJUYHOCTh UX U3MEHEHUS
B CBETE NIEKTPOHHOI'O CTpoeHMs aroMma. OTHOCUTENbHAs
JIEKTPOOTPULIATENBHOCTD 3JIEMEHTOB. OOmas
XapaKTepUCTUKA 3JIEMEHTa Ha OCHOBE €r0 IOJIOXKCHUS B
[IC. Hay4ynoe 3Hau€HHE NEPUOIUYECKOTO 3aKOHA.

KnaccugunupoBarh M3yyeHHbIE XMMHUYECKHE 3JIEMEHTHI U
ux coenuHeHusa. CpaBHUBaTh  CBOWMCTBA  BEIIECTB,
IIPUHAUIC)KAIMX K  pasHbIM  KjjaccaM; XHWMHYECKHE
AJIEMEHTBHl DPAa3HBIX TIpyNI. YCTaHaBIMBaTb BHYTpU- W
MeXInpeaMeTHble cBA3U. ONUChIBaTh M XapaKTepU30BaTh
CTPYKTYpY TaOIULIBI «Ilepnonnueckas cucrema
xumudeckux anemeHtoB J[.M. MenneneeBa» (kKopoTkas
¢dopma).Paznuuare  mepuonbl, TIpyIIbl, TJaBHbIE U
oOOYHbIE MOATPYIIbL. XapaKTepu3oBaTb XUMHUYECKHE
3JIEMEHTHI 110 NOJ0XeHUI0 B [lepuonnueckon cucreme .M.
MenneneeBa. CTpyKTypupoBaTh MaTepual O KHU3HU MU
nesrenbHoctH [I.M. MenneneeBa, 00 yTBep)KI€HUM Y4EHUS
0o mnepuoauyHoctd. OTOuparh HHGOPMALKIO W3 APYTUX
MCTOYHHKOB JJIS TIOATOTOBKHU KPATKUX COOOLICHUH.
I'0TOBHUTH KOMIIBIOTEPHBIE TPE3EHTALIMH 110 TEME

9. CTpoeHue BenecTna.
(44)

BanentHoe cocCTOsSSHHE AaTOMOB B CBETE TEOPHH
3JIEKTPOHHOI'O CTPOEHMs. BaneHTHbIE JJIEKTPOHBI.
Xumudeckass CBSI3b aroMoB. KoBalieHTHasl CBSI3b H
MexaHu3M ee oOpaszoBaHus. HenonsipHas u
MOJIsIpHAast KOBAJICHTHBIE CBSI3H. CaoiicTBa
KOBAQJIEHTHOW CBSA3U. DJIEKTPOHHBIE U CTPYKTYpPHBIE
dbopmynsl BemecTB. MloHHas CBSI3b U MEXaHU3M €€
obOpazoBanus. Karuonel u aHuoHb.. CTemneHb
okuclieHus. Kpucrammmyeckoe CTpOEHUE BEUIECTB.
Kpucrannmueckue pemerku: aTomMHasi, HOHHas,
MOJIEKYJIIPHAS - KX XapaKTEPUCTUKHU.

Pa?,l"paHI/ILII/IBaTI) IIOHATHUA «XHUMH4YECKasda CBA3bY»,
«KpUcTauimyeckas  pemérka».  O000ImaTh  MOHATHA
«KOBAJICHTHAs HENOJIPHAs CBS3bY, «KOBAJICHTHAs MOJISIpHAs
CBSA3b», «HOHHAas CBs3b», <«MOHHAsg KPUCTAJLUINYECKAs
pelmeérka»,  «aTOMHas  KPUCTAUIMYECKas  PELIETKay,
«MOJIEKYIISIpHAs KpUCTAJUINYECKas pemeTKa». Y MeTh
COCTaBIISITh CXE€Mbl 00pa30BaHUsl BELIECTB C PA3IMYHBIMU
BUJIAMH XUMHYECKOW CBS3U. YMETb XapakTepU30BaTh
CBOMCTBA BELIECTBA, 3HAs €r0 KPUCTAUIMYECKYIO PEIIETKY.
MopenupoBaTb CTPOCHHE BELIECTB C KOBAJICHTHOM U
MOHHOM CBA3bIO. OHpC}IGJ’IﬂTB CTCIICHb OKHUCJICHU




Tembl, pacKpbIBaloIMe
JAHHBIN pazies
nporpammel. Kosimuecrso
4acoB, 0TBOAMMbIX Ha

JAHHYIO TeMy

OcHoBHOe CodepisKaHME 110 TEMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelcTBHIl)

9JICMCHTOB.
CocTaBITh (bOpMYJ'IBI BCIICCTB IIO CTCIICHHU OKHCICHUA
9JICMCHTOB

10. XuMu4veckue
peakuum B cBeTe
3JICKTPOHHOM TEOPHH.
(49)

®usnyeckas CyMHOCTb XHMMHMYECKOM pEeaklMH.
Peakiun, mnporekarolye c U3MEHeHHeM U 0e3
U3MEHEHHUS CTENEeHU OKUCIEeHUA. OKUCIUTETbHO —
BOCCTAaHOBUTEJIbHbBIE peaxkuuu. IIpoueccsl
OKHUCJIEHUSI M BOCCTaHOBJICHUS; UX €OUHCmEo U
NPOMUEONOIONCHOCD. Oxucnurens U
BOCCTAHOBHUTEIIb. CocraBnenue YPaBHEHUH.
PaccranoBka K03 PULIHEHTOB METOJOM
anekTpoHHOro Oananca. OOmias XapakTepUCTHKa
OKHUCIIUTEIBHO - BOCCTAHOBUTENBHBIX PEAKIIMIA.
Knaccudpukanus XMMHUYECKHUX pEakUMid B CBETE
JJIEKTPOHHOU TEOPHH.

O06o0mares  IOHATUS  «OKHCIUTENIb»,  «OKHCIICHUEY,
«BOCCTaHOBHTEIIbY, «BOCCTaHOBIICHUEY. Pacrio3HaBaTh
YpaBHEHHSI OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIHIA.
PaccraBnsate  KO(QGUIMEHTHI METOJOM  BIIEKTPOHHOTO
OanmaHca. YcTaHaBIMBaTh BHYTPU- W MEXIIPEIMETHEIC
cBsa3u.  CocTaBiaATh  KJIACCH(PUKALMOHHBIE  CXEMBI,
CpaBHUTENbHBIE W o00oOmaromue Tabaumpl. OTOMpaTH
UHQOPMAIMIO W3 JPYTrUX HMCTOYHUKOB Uil IOJITOTOBKU
KPaTKHX COOOIICHUH.

["'0TOBUTH KOMITBIOTEPHBIE MPE3EHTALIUHU 110 TEME

11. Bogopox —
POKAAIOIIUIA BOAY U
JHEPIuIo.

(39)

Booopoo 6 kocmoce u na 3emne. Aoepnvie peaxyuu
Ha Connye. Tlomydyenue Bomopoaa B JTabopaTopuu.

Bomopoa - XMMUYECKMH 3JIEMEHT M IPOCTOE
BemecTtBo. M3orombl Bomopoaa. dusnueckue u
XMMHYECKHE CBOWCTBa Bojopona. [lpumenenue
6000opooda. 1IpoMbIlIUIEHHOE TOJIY4Ye€HUE BOAOPOAA.
Bomopoa - 9KOJOTMYECKH YHUCTOE  TOIUIMBO;
MEPCHEKTUBBI €ro Mcnoiib3oBaHuss. OKcUa BoOpoaa
- BOJA: COCTaB, TMPOCTPAHCTBEHHOE CTPOCHHE,
6000pooHas cea3b. Dusnveckne U XUMHYECKHE
CBOWicTBA BOALI. M3omonuvili cocmas  600bi.

Habnronate MIpeBpaIIeHUs M3y9aeMBbIX BEIIECTR.
OnuceiBaTh CBOKWCTBA BEIIECTB B XOJ€ JEMOHCTPALIMOHHOTO
u jaboparopHoro skcnepuMmeHToB. CoOmonaTh MpaBUiIa
TEXHUKU O€30MacHOCTU. YUHTHCS PAacKphIBATh MPUYHHHO-

CIIEICTBEHHYIO  3aBUCUMOCTb  MEXAy  (DU3MUYECKHUMHU
CBOWMCTBAMHM HM3y4aeMOTo BeIIeCTBA M CIOCO0aMHM €ro
coOupanus. [IpuMeHSTH  TOJNydeHHbIE 3HAHUS  IIPH

NPOBEICHUN XHMHYECKOTO KCIEpUMEHTA. Y CTaHaBIIMBATh
CBSI3b MEX/y CBOWCTBAMH BEIIECTBA M €T0 IPUMEHEHHEM.
OtOupare HEOOXOAMMYIO HWH(POPMALHUIO M3  JPYTUX
HCTOYHHUKOB




Tembl, pacKpbIBaloIMe
JAHHBIN pazies
nporpammel. Kosimuecrso
4acoB, 0TBOAMMbIX Ha

JAHHYIO TeMy

OcHoBHOe CodepisKaHME 110 TEMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelcTBHIl)

Taocenas 600a u ocobeHHocmu ee  Ce0UCHS.
Ilepoxcuo 6odopooa: cocmas, cmpoeHue, c8olicmad,
npumMeHeHue.

12. T'ajorennl
(3u)

XapakTepucTUKa TajJOreHOB  KakK  XHUMHYECKUX
9JIEMEHTOB U TPOCTHIX BemiecTB. CTpoeHue aToMOB
rajoreHoB. HaxoxneHue rajoreHoB B MPHUPOJE.
du3nyecke W XMMHYECKHE CBOMCTBA TaJIOTCHOB.
[Tonydenue xjopa U XJIOPOBOJAOPOIAa B TaOOpPATOPUH
u npombinuieHHOCTH. CoJisiHas KuUCloTa W ee
CBOMCTBA. buonocuveckoe 3navenue 2aio2eHos.

Hcnonp30BaTh 3HAHWS UISI COCTABICHHS XapaKTEPUCTHKH
€CTECTBEHHOTO  ceMeiicTBa  rasmoreHoB.  HaOmronathb
MpeBpalleHus] u3ydaeMbIX BemiecTB. OMUCHIBaTh CBOWMCTBA
BEIICCTB B XOJE JIEMOHCTPAI[MOHHOTO W J1a00paTOPHOTO
OKCIICPUMEHTOB. Y CTAaHABIUBATh CBSI3b MEKIY CBOWCTBAMHU
BEIIECTBA M €r0 NMPUMEHEHUEM. Y CTaHABIUBATh BHYTPU- H
MEXITPEIMETHBIC CBSI3H.

CoburofaTh npaBuiia TEXHUKH 0€30MMaCHOCTH




Pasjnen 9. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne 00pa3oBaTejILHOIO NMpoiecca:

Peanuzanus nenel, sBISIONIMXCS TIABHBIM YCIOBUEM () ()EKTUBHON yueOHOH NeATeNbHOCTH IIKOJIBHUKOB, HEBO3MOXKHA 0€3 MCIOJIb30BAHUS
OCHOBHBIX 00pa30BaTEIbHBIX PECYPCOB: YUEOHUKOB, Yy4eOHO-METOIMYECKHMX MAaTEpUajoB, HATJSAHBIX JIEMOHCTPALMOHHBIX IMOCOOMI W Talmwil,
npuOOpPOB U TPHUCTIIOCOOJICHUH, a TaKKe COBPEMEHHBIX HH(OPMAIMOHHBIX cucTeM, MHTepHeT, 37eKTpoHHbIX y4deOHuKOB. [Ipm otbGope cpencts
oOyueHusi COOJIIOICHBI CIEAYIOUIME YCJIOBUA: yuTeHa creuuduka mnpeaMera M COOTBETCTBEHHO BKIIIOUEHBI XapaKTepHbIE TOJIBKO ISl OMOJIOTHUU
CPEICTBA; YYTCHBI JOCTHIKEHUS HOBEHIHMX HH(DPOPMAIMOHHBIX TEXHOJOTHH (MyIbTUMEINa, WHTCPAKTUBHAS JIOCKA, ayJMOBU3YAJIbHBIC CPEIICTBA);
ocoboe BHHMMaHue oOpallleHO Ha cpeAcTBa OOyudeHHs, COJEp>KaHUE KOTOPBIX MMEET KOMIUIEKCHBIN XapaKTep; YYTEHO COOJIOJEHHE CHUCTEMHOCTH,
o0ecrieunBaroIeii MOCOOUIMU U 000PYIOBAaHHEM BCE Pa3Aeiibl U TEMBI.

PECYPCHOE OBECIIEYEHHE:
YueOHas JuTepaTypa
H.E.Ky3nenosa, 1.M.TutoBa, H.H.I'apa, A.}O.XKerun. Xumus. 8 knacc. - M.: Bearana-I'pad
,
3a/1auHuK:
H.E.Ky3nenosa, A.H.JI€Bkun. 3amaunuk no xumun. § kiacc. - M.: Benrana-I'pad,

CHpaBO‘-IHI/IKI/I 110 XUMHHU
Cnucok cafiToB 0 XUMHH JJISA YYAIIUMXCH U YUMTEIsA

No | Hazeanue caiima uiu cmamou Cooeporcanue Aopec (Url)
1 | Xumus 1 )KU3Hb: DJEeKTpOHHAs BEPCHUSI HAyYHO-TIOMYJISIPHOTO KypHasia. ApXUB http://www.hij.ru
HayYHO-TIOMYJISIPHBIN coepkaHuii HoMepoB. [I0CTyII K IOJTHOM BEpCHH )KypHala yepes
KypHaI peructpanuio. OpopmiieHrne NoAMUCKu
2 Alhimik [Tone3nbie coBeThI, 3P (HEKTHBIE OIBITH, XHMUYECKHE HOBOCTH, http://www.alhimik.ru
BUPTYAJIBHBIN PETIETUTOP, KOHCYJIbTAINH, Ka3zycsl U T./1.
3 | C-BOOKS Jluteparypa 1o XuMHH http://c-books.narod.ru
A3Oyka BeO-morcka Meroauka noucka nHpopmarmu o xumun. O630p 6ecrmatueix | http://www.chemistry.
4 IUTSL XUMUAKOB MMATEHTHBIX 0a3 MaHHBIX. ExXKeMeCSUHbIEe aHHOTAIIMA HOBBIX bsu.by/abc/
XMMHUYECKHX HAyYHBIX PECYPCOB
5 MexaHu3MBbI . http://www.tl.ru/~gimnl3/docs/
. OCHOBHBIC THITHI MEXaHH3MOB XMMUYECKUX PEaKIHi Py _
OpPTaHHYECKUX PEaKINN ximia/him2.htm http://www.tl.ru
6 | OnopHBIE KOHCIIEKTHI http://khimia.ri 1 .ru/
- [Toypo4HbIe KOHCHEKTHI ISl ITKOJIBHUKOB 8— 11-X KitaccoB



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

OMEBITEI IO

7 . Onwucanus peakiii, pororpaduu, cripaBouHast uHOPMAIIHS http://shnic.narod.ru/
HEOPraHWYECKOU XUMUHU peaxuui, ¢ pacuu, crip (opman P
[Tepuomnueckas . | http://www.jergym.hiedu.
WcTopust OTKPBITHS 3JICMEHTOB U MIPOUCXOX/ICHUE UX HA3BaHUM, .
8 | cucremMa XUMHUYECKUX . cz/~canovm/vyhledav/variarity/
onucaHue HU3NIECKUX U XUMUYCCKUX CBONCTB
9JIEMEHTOB rusko2.html
COOpHUK pacUeTHBIX 3a7a4 110 HEOPraHU-UYECKOH H
PacueTHble 3a1aun PHUK pact A p http://lyceuml.ssu.runnet.
9 OpPraHUYeCKO XUMHH ISl paOOTHI Ha MIKOJIBHOM CIICIIKYpCE. .
10 XUMUH ru/~vdovina/sod.htmi
Cnucok auTep-pbl
10 | Xumus s Bcex DIIEKTPOHHBIN CIPABOYHUK 3a MOJHBIN KypC XUMUHU ttp:/Awww.informika. ru/text/
g P P P database/chemy/START .html
[IkosbHas XUMUS CripaBOYHHUK U YYEOHHK 110 XUMUH. [ TaBHAast 0COOEHHOCTh — .
11 P Y1 o http ://www. schoolchemistry.by. ru
BOYHHUK XUMKAIBKYJISATOP, KOTOPBIN YIIPOIAET PEHICHHUE 33]1a4 I10 XUMUHU
DJIeKTpOHHAas
p Kuuru v ananutuaeckue 0030pbl. YueOHuku. XKypHaisl. http ://www. chemnet.ru/rus/
12 | 6ubnuoreka :
VYueOnble 0a3bl qaHHBIX. HoOeneBcKue mpeMun o XUMUHU elbibch.html
110 XMMUHU
OOmast u Marepuabl 110 00IIeH XUMUH [T yYaIIUXCsS XUMUKO- .
o p m JUT yHatit http://lib.morg.chem.msu.ru/
13 | Heopranmueckas OMOJIOTUYECKHX KIIACCOB: OCHOBHBIC MIOHSATHS XUMHUHU, CTPOCHHE .
tutorials/korenev/1 .doc
XUMHS: 9acTh | aToMa, XMMHYECKasl CBSI3b
O61mas Marepuaisl 10 HECOPTaHUYECKOW XUMUH JIJIS YUaIUXCs
H CTECIUATM3UPOBAHHBIX XUMHKO-OHOJIOTHYECKHUX KJIACCOB: http://lib.inorg.chem.msu.ru/
14 | u Heopranuueckas . . .
OCHOBHBIE KJIACCHI HEOPraHMYECKUX COSAMHEHUH, ux cBoiictBa u | tutorials/korene v/2 .doc
XUMHUS: 4acTh 2
CHocoObl NOJTYyYSHHUS
DKCNepUMEHTATBHBIN . .
P VYuebHoe ocobue 1o o0mIel XUMHH, OTINYAroIIeecs HayqHON http://www.chem.msu.su/rus/
15 | y4eOHHK MO XUMHUH . .
CTPOTOCTBIO U3JIOKEHUS 1 CHCTEMOU OTPe/IeIICHUI school/zhukovl/welcome.html
st 8— 9-X KitaccoB
Hporpammroe AHHOTHPOBaHHBIC CCHUIKH Ha CYIIECTBYIOIIHE TPOTPAMMHBIE
16 | OGecneucnue p ym porp http://chemicsoft.chat.ru/
peCypChl IO XUMHH
10 XMMHUHU
COOpHUK POCCUNCKHUX HAyYHBIX U 00pa30BaTeNbHBIX
nyonukanuu o xumun. CripaBouHast nHGopMaIus u 6a3sl
DneKTpoHHAas AHHBIX 110 XUMUHU. MaTepHabl IS IMKOJIBHUKOB. DIIEKTPOHHBIE .
17 p A p 8 P http://lwww.chem.msu.su/rus/ elibrary

OnbIMOTEKA 110 XUMUHU

yueOHUKHU. 3aJaHuUs BCTYIUTEIbHBIX SK3aMEHOB 110 XUMHUU B
MI'Y. 3agaun xuMuYeCcKuX onmuMmuaa. MynbTumeaua-
yOTHKaIuu




WHTepakTUBHBINA KypC OATOTOBKHU K LIEHTPAIM30BAaHHOMY
tectupoBanuio U EI'D o xumuu. [{nst 3aperucTpupoBaHHbIX
MOJIB30BATENICH: TECTHI, TCOPETUUECKUM pa3dop pemieHuii. B

18 | Penerurop mo XumMuu http://chemistry.nm.ru/
CBOOOIHOM JIOCTYIIE: TPOOHBIC TECTHI, TUTEPATYpPaA, HEKOTOPHIE
XUMHUYECKHE MMPOTPaMMbI. MeTOInYeCKHe PEKOMEH IAIUN IS
noaroroBku K LT u EI'D mo xumun
Poccuiickass nucTaHIIMOHHAS
19 | onuMnOMama MIKOJIbHUKOB JIMCTaHIMOHHBIE OJMMITHAIBI TI0 XMMHH http://www.muctr.edu.ru/ olimpiada/
110 XUMHH
Matepuaibl onmuMnua 1mo Xxumun. Onucanue onbiToB. CBOHCTBA .
XuMudeckas P 5 . http://www-windows- 125 1 .edu.
20 3JIEMEHTOB. XMMHUYECKUE CBOMCTBa MUHEPaioB. CiioBapb .
CTpaHHYKa yar.ru/russian/cources/chem/

XUMHUYCCKHX TCPMHUHOB

TexHUYeCKHE cpeacrea oﬁyqe}mﬂ

HoyTt0yk, npoekTop, MHTepaKTUBHAS JOCKA, TEJIEBU30P, BUACOMAarHUTO()OH Y UyeOHO-IPaKTHYecKoe U y4eOHO-1a00paTopHOe 000py10BaHUE

[Tpubopsl, HAOOPHI MOCY/IBI U T1a00PATOPHBIX MPUHAUIEKHOCTEN I XMMHUYECKOTO SKCIIEPUMEHTA
OO01Iero Ha3HAYECHUSA

HarpesarenbHable npuOoph! (COUPTOBKA)

Z[ocxa JJIL CYIIKH TTOCYAbL

JdemMoHCTpaUMOHHBbIE
Hab6op nocy/isl v mprHAJIEKHOCTEH ISl JEMOHCTPAIIMOHHBIX OIBITOB M0 XUMUU

[lITatuB a1 IEMOHCTPAIIMOHHBIX POOUPOK

Ha6op ¢nakonos (250 — 300 My u1s XpaHEHHs PaCTBOPOB PEAKTHBOB)

KoMiuiekTbl 1151 1a00PATOPHBIX ONBITOB M MPAKTHYECKUX 3aHATHI 10 XUMUM
Becnl

Ha6op MOCYyIbl N HpHHaﬂHC)KHOCTCﬁ JJId YHCHUYCCKOI'0 OKCIICPUMCHTA

HaGop 6anox jyist XpaneHus: TBEpAbIX peakTuBoB (30 — 50 mu)

Habop cxisiHok ((h1akoHOB) /711 XpaHEHUS! paCTBOPOB PEaKTUBOB

Ha6op mputopox (I1X-14, [1X-16)




HarpeBatenu npu6ops! (ciuptoBku (50 mir)

[TpuGop 1 moTy4eHus ra3oB

tatus nabopatopuslit xumudeckuii [IIIJIX

Mopaean
Habop nns MmogenupoBanHusi CTPOCHUS OPTaHMYECKHUX BEIICCTB

HartypaJjbHble 00beKTbI
KOJLIEeKIMH

AroMuHUNA

MeTtaiuibl U CIUIABBI

MuHepainsl ¥ TOpHBIE TOPOIBI

HedTp 1 BakHEHIIME IPOTYKTHI €€ IepepadOTKU

IInacTtmaccel

Crekio u HN3ACIIUA U3 CTCKIIa

Tonimuso

UyryH u cranp

PeakTuBbl

Ha6op «Kucnotei»
Kucnora cepnas
Kucnora consnas

Ha6op «Kucnots»
Kucnora azotHas

Hab6op «'unpokcuapi»

Hab6op «Oxkcuisl MeTamioBy

Hab6op «MeTamis»

Habop «OrneomnacHbie BEIIECTBA»
Cepa (nopo1ok)
dochop KpacHBI

Ha6op «["amorensi»
bpom
Non

Ha6op «I"amorennmb

Habop «Cynbdatel. Cynbdutsl. Cyabhuab»




Ha6op «Kapb6onaTs»

Hab6op «®ocdarter. Criinkate

Hab6op «Aneratel. Poganuasl. CoemMHEHMS JKee3ay.

Habop «CoennneHust Maprasma

Ha6op «Hwutpatb»

Habop «naukaTtopbi»

Habop «YrneBonopoisn»

Hab6op «Kucnopozconepxaiire OpraHnuIecKie BEIIECTBA»

Ha6op «KucaoTsl opranndeckue

Habop «YrneBoasl. AMHHBI

Habop «Matepuaibn»




