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Paznea 1. [losicHuTeILHAS 3alIUCKA
PaGouas nporpamma no xumuu pazpaboTaHa B COOTBETCTBUU CO CIIEIYIOIIMMH JOKYMEHTaMH.
1. denepanbHOr0 KOMIIOHEHTA rOCYIapCTBEHHOT'O CTAHJAPTHOT'O 00pa30BaHMsl, YTBEPKICHHOTO pruKa3zoM MuHoOpaszoBanust Poccun ot 5
Mapta 2004 roga Ne 1089 «O06 yrBepkaeHun ¢eaepaabHOro KOMIIOHEHTA TOCY/IapCTBEHHBIX CTAHAAPTOB HAYaILHOTO 00IIEer0, OCHOBHOTO U CPEIHETO
o011ero 00pa3oBaHUY;

2. [IporpaMma mo XUMHUUUIS TOTYyYEHUS OCHOBHOTIO (cpeaHero) oOpa3oBaHus (muchkMo JlemapTamMeHTa TOCYJapCTBEHHOM MOJUTUKH U
oOpa3oBanust MuHucTepcTBa 00pazoBanus 1 Hayku Poccuiickoit denepanuu ot 07.06.2005 1. Ne 03-1263);
3. [Ipuka3za MunucrepcTtBa obpazoBanusi u Hayku Poccutickoit @eneparuu ot 27.12.2011 Ne 2885 «O06 yrBepxkaeHun (enepanbHbIX

nepeyHedl ydeOHHMKOB, PEKOMEHOBAHHBIX (JOMYIICHHBIX) K HWCIOJIb30BAaHUIO B 00pa3oBaTENLHOM IpoIlecce B 0Opa30BATEIBHBIX YUPEKICHUSX,
pean3yIonmMx 00pa3oBaTeIbHbIE MPOrpaMMbl 00IIET0 00pa30BaHUS U UMEIOIINX TOCyIapCTBeHHYI0 akkpeauTanuio Ha 2013-2014 yueOHbIii rony;

4, VuebHoro miaHa

5. [Iporpammel o xumuu i 8-11 kinaccoB o6meodpazoBatenbubix yupexaenuit/ H.E.Ky3nenosa, M.: Benrana — I'pad, 2012

Paboyast mporpamMma mpeaycMaTprBacT peali3alui0 YIeOHUKOB, PEKOMEHIOBAHHBIX K HCIOJIB30BAaHUIO B oOpa3oBarenbHOM mporecce B OV,
pean3yronmx o0pa3oBaTeNbHbIe MPOrpaMMbl O0IIEro 00pa30BaHMUS M MUMEIOUIMX TOCYJapCTBeHHYIO akkpenutanuio B 2013/2014 yueGHOM Tomy
(npuka3 Muno6puayku Poccuu ot 13.12.07 Ne 349):

H.E.Ky3nenosa, U.M.TutoBa, H.H.I'apa, A.}O.XKerun. Xumus. 8 knacc. - M.: Bentana-I'pad.

H.E.Ky3nenoa, I.M.TutoBa, H.H.I'apa. Xumus. 9 knacc. - M.: Bearana-I'pag.

3agauHUKU:

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

H.E.Ky3nenosa, A.H.JI€BkuH. 3agaunuk no xumuu. 9 knacc. - M.: Benrana-I'pad.

[Ipeamer xumuu crienuudeH. Y CHENHOCTh €r0 U3yYEHUs CBsI3aHa C OBJIAJICHUEM XUMHUYECKHUM SI3BIKOM, COOJTFOZICHUEM TEXHUKH 0€30MacHOCTH
P BBINOJHEHUHA XUMUYECKOTO HKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYUCIIEHHBIX CBSI3€M XUMUU C IPYTUMHU NIPEAMETaAMHU.

Heas kypca - BOOpPY)XEHHE YYalIMXCs OCHOBAMHM XHWMHMUYECKHX 3HAHUM, HEOOXOJMMBIX JJI TOBCEIHEBHOW >KWU3HH, MPOU3BOJICTBEHHOU
JesITeIbHOCTH, TPOJIOJDKEHUST 00pa30oBaHUs, NMPABUILHON OpUEHTAIIMM M TIOBEICHUU B OKpY’KaIOIIEH cpelle, BHECEHHE CYIECTBEHHOTO BKIada B
pa3BUTHE HAYYHOTO MUPOTIOHUMAHUS yJaIuXCsl.

B manHo# nmporpamMMe BhIpakeHa TYMaHUCTHUECKAs U XMMHKO - 9KOJOTHYECKas HampaBIEHHOCTh M OpUEHTAIlMs Ha pa3BHBarolee o0ydyeHue. B
HEW OTpakeHa CHCTeMa BAKHEWIINX XWMHUYECKHX 3HAHHWM, PACKPBITa POJIh XMMHHM B TIO3HAHWU OKPYXKAIOIIEr0 MHpa, B TOBBIIMICHHH YpPOBHS
MaTepUaIbHON KU3HU OOIIECTBA, B PA3BUTUH €T0 KYJIbTYPHI, B PEIICHUH BaXKHEHIIINX IPOOIEM COBPEMEHHOCTH.

3agaum kypca:

® BOOPYXKUTh yUAIIUXCs 3HAHUSMU OCHOB HAYKH U XMMHUYECKON TEXHOJOTHH, CIIOCO0aMH X  OOBIBaHMUS, TepepadOTKH U TPUMEHEHUS;

® PACKPBITh POJIb XUMHUH B TMO3HAHUH MPUPOIBI M 00ECTICUEHNHN KU3HH OOIIEeCTBa, MOKAa3aTh 3HAUYCHUE OOIIET0 XMMHUUYECKOTO0 00pa3oBaHUs st
MPABHJILHOM OPHEHTALIMU B )KM3HU B YCIOBUAX YXYIIICHUN YKOJIOTHUECKON 0OCTaHOBKH;

® BHECTH BKJIAJ] B Pa3BUTHE HAYYHOT'O MUPOTIOHUMAHUS YUCHHUKA;

® pa3BUTh BHYTPEHHIOIO MOTUBALIMIO YYEHUsI, TOBBICUTh HHTEPEC K MO3HAHUIO XUMHUH;



® Pa3BUTh IKOJOTUYECKYIO KYJIbTYPY YHALIUXCSL.

JlaHHas nmporpaMma OpUEeHTHpPOBaHa Ha 0011e00pa30BaTEIbHbIC KIIACCHI.

[ToMMMO OCHOB HaykH, B COAEp)KaHME MPEAMETa XUMHUS BKIIOYEH PsJl CBEIECHUIN 3aHMMATEIbHOIO, HCTOPUYECKOT0, IPUKIAAHOIO XapaKTepa,
COJEHCTBYIOIINX MOTUBALUU YYECHMSI, PA3BUTHIO [TI0O3HABATEJIBHBIX HHTEPECOB U PELICHUIO IPYIUX 3aa4 BOCIIUTAHMS IMYHOCTH.

B nporpamme peanuzoBaHbl CIEAYIOUIME HANIPABJICHUSA

" 'YMaHU3aLUU COJEP/KaHUs U MPOLIECCA Er0 YCBOCHUS;

® HKOJIOTU3ALMH Kypca XUMUH;

® UHTETPALIMU 3HAHUW U YMEHUI;

® [IOCJIEJOBATEIILHOTO Pa3BUTHS U YCIOKHEHUS Y4eOHOT0 MaTepHaja U Clioco0O0B €ro H3y4eHusl.

AKTYaIbHOCTB: B CUCTEME €CTECTBEHHO-HAYYHOTO 00pa30BaHMsI XUMUs KaK y4yeOHBIH npeMeT 3aHUMAaeT BaXKHOE MECTO B IIO3HAHUM 3aKOHOB
MIPUPOJIBI, B MAaTEPHAILHON KHU3HHU OOIIECTBA, B PEIICHUH III00AIBHBIX MPOOJIEM YeJI0BEYeCTBa, B ((OPMUPOBAHUN HAYYHON KapTUHBI MUPA, & TAK)KE B
BOCIIMTAHUH YKOJIOTMYECKOHN KYJIbTYPBI JTHOACH.

XuMus Kak y4eOHBIM MpeaMeT BHOCUT CYIIECTBEHHBIN BKJIaJ B HayYHOE MUPONOHHMMAHUE, B BOCIIUTAHUE U Pa3BUTUE ydalUXCs; NpU3BaHA
BOOPY)KUTh Yy4alllUXCsl OCHOBaMH XHWMHYECKHUX 3HAHUN, HEOOXOOUMBIX [yl IOBCEJIHEBHOM >KM3HM, 3aJOXKHUTh (DyHIAMEHT Ui JajlbHEHIIero
COBEpIIICHCTBOBAHUS XMMHMUYECKHUX 3HAHUN Kak B CTapIIUX Kjaccax, TaK U B JIPYIMX YUEOHBIX 3aBEACHMSX, a TAKXKE MPaBUIbHO COPUEHTHPOBATH
IIOBE/ICHUE yUaIIUXCS B OKPYKAIOILIEH CpeJe.

B copepxaHumn 1aHHOTO Kypca Ipe/CTaBiIeHbl OCHOBOIOJATAOME XUMUUECKUE TEOPETUUECKUE 3HAaHUs, BKIIIOYAIOUINE U3yUYEHUE COCTaBa U
CTPOEHMSI BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, KOHCTPYMPOBAHUE BEILECTB C 3aJaHHBIMU CBOWCTBAaMH, HCCIIENOBAHNUE 3aKOHOMEPH OCTEN
XUMHUYECKUX MPEBPAIICHU U MyTeH yIpaBlIeHUs UMU B 1I€JISX MOJIYYEHUs BEIIECTB, MAaTEPHAJIOB, SHEPTHH.

[TpuHIMIBI O0Y4YEeHUsT XUMUH, MTOAXObI K ONPEICIIEHUIO COAECP)KaHUS KypCOB XMMHUH, MOCIIEA0BATEIbHOCTh M3JI0KEHUS MaTepuana, MeTOIbl U
CpeacTBa 00y4YeHUs, OpraHu3alys ypoKOB XUMHUHU, KOHTPOJIb YCBOEHUS 3HAHUN paccMaTpUBAETCS B METOJUKE OOyUYEHUS XUMHH.

B nporpamMe 1 yueOHMKe peaar30BaHbl CIEIYIONUUE IPUOPUTETHBIE UIIEH:

I'ymanuzanus — ¢ e€ no3uuuii 00ydJaromuUics — 3TO BBICIIAS [IEHHOCTh, IIKOJA — cpefa, 0O0ecrneunBaronas yciloBus Ui MOJHOLEHHOTO Pa3BUTHS
o0y4yeHHUs, pa3BUTHs JIMYHOCTH M MHIUBHUIYaJbHOCTH oOydaromierocs. Bakneiiell 3ajaueil rymaHM3aluy yuyeHUs SBJISIETCS CO3HATEIbHBIN BBIOOD
CBOEH MHIMBUAYATbHON 00pa30BaTeNbHON TPACKTOPUH.

HNuTerpanus — HanpasieHa Ha YIJIOTHEHHWE U MUHUMH3ALUIO COACPKAHUS, YKPEIUIEHUE AUNAKTUUECKUX €IMHHULl U PACIIUPEHHE IOJIsI TBOPUECKOU
NeSITeIbHOCTH.

O0o00menne U cHCTEeMATH3ANMA — HAIPaBJieHa HA YILIOTHEHHUE TEM Kypca M YMEHUS IIPUMEHATh NHTETPUPOBAHHbIE 3HAHUSI HA TIPAKTHKE.
dyHaaMeHTAIN3AUUA W MeTOM0JIOTU3AlMA — VYUYUTHIBACTCS TEOPETUKO-DKCIEPUMEHTANbHbBII XapakTep HayKM W pPaCKpBIBAIOTCS METObI
HCCIIEIOBAaHMsI BEILECTB, CIOCOOBI JEHCTBUH K MX NPUMEHEHUIO. 3aJaHHs METOJIOJIOTHYECKOr0 XapakTepa BKIIOYEHBl B TEKCThl YYEOHHUKOB U B
CUCTEMY CaMOCTOSITENIbHOM pabOoThl 00y4arOIINXCsl.

JKOJIOrM3alUsA — SKOJOTMUYECKasi HalpaBJICHHOCTh MPEIMETHOM o00nacTé «XUMHS» pPacKphIBA€T OCHOBHBIE MPOOJIEMBI IKOJOTHH, CBSI3aHHBIE C
XUMHEH, MyTHU UX pEelIeHUs, POJIH XUMUYECKON HAyKU U TPOU3BO/ICTBA.



IIpakTHyeckasi HAMPaBJEeHHOCTb — BBIICJICHBI TPUKIIAJAHbIC CUCTEMbI 3HAHUH, CIICIHalIbHBIE TJ1aBbl Ui 00Jiee MOJHOTO PACKPBITUS M 0000IIeHus
IIPAKTUYECKOI0 MaTepuaa, OKa3aHbl 3HAYCHUE, TEXHOJIOIUHU MOJTY4YEHUS U IPUMEHEHHE BEIIECTB B )KU3HU YEJIOBEKa.

CucreMa KOHTPOJISl M OLEHKH Y4eOHbIX JOCTHKEHUH yYaluxcsl 0 XMMHMU: B CBOCH pabOTe MCIIOJIB3YI0 OOIENPUHATHIC BUABI KOHTPOJIS —
TeKyIUi, TeMaTUYEeCKUI U TECTOBBIM, a TAaKXKe Pa3sHOYPOBHEBYIO TUArHOCTHUKY, YTO MO3BOJISIET HE TOJIBKO ONPEIEIUTh, KAKOW pe3ysbTaT JOCTUTHYT
IIpY U3yYEHUU MaTepuaia, HO U 00Jee MOJHO U CBOEBPEMEHHO BBISIBUTH OCHOBHBIE ITPOOEIIBI B 3HAHUAX U YMEHUAX YUYEHUKOB, 4 TAKXKE CIUIAHUPOBATH
paloTy 1o UX KOPPEKLIHH.

C camoro Hayajla U3y4€HHUs TEMbl YUEHUKH 3HAIOT, HA KAKOW PE3yJIbTaT OHU JOJKHBI BBINTH, @ CUCTEMA J03MPOBAHHBIX JOMAIHUX 3a/JaHui
[IOMOTaeT KaKA0MY PeOEHKY JOCTHYb KOHKPETHOH LIEJIH.

Hosble opueHTHpBI 00pa30BaTENbHON NOATOTOBKU yYAIIUXCsl OTIPEICIIAIN U3MEHEHHSI B COJICPKAHUN KOHTPOJISI UX YUEOHBIX JOCTHKEHHA.

B Hacrosiee BpeMsi UCHOJB3YI0 YPOBHEBYIO JHMAarHOCTUKY Y4YeOHBIX JOCTM)KEHUH IIKOJIBHUKOB (ypoBHHM A, B, C), xoropas 1mo3BoisieT B
M3BECTHON Mepe TOBOPHUTH 00 OLIEHKE MPEAMETHON TPAaMOTHOCTH yJaluxcs (ypOBEHb A) U ONpe/IeIeHNH X IPeAMETHONW KOMIIETEHTHOCTH (YpoBHH B
u C).

Pemenue npoOiaemMbl KOHTPOJIS U OLIEHKH Y4€OHBIX JOCTMKEHUH ydyallMXcs Ha COBPEMEHHOM JTalle pa3BUTUs OOLIECTBA HE MOXET YCIEIIHO
OCYLLIECTBIATHCS 0€3 MCII0JIb30BaHUS CPEJICTB MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruil (MKT).

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

* IpU U3yYEHUH HOBOI'O MaTepHalla — TECTOBbIE 3aJaHUSI CTAHOBSITCS ONEPATUBHON «OOPATHOM CBSA3bIO» 110 YCBOCHUIO YYAIIUMUCS OTAENIBHBIX

y4€OHBIX 3JIEMEHTOB CO/ICP)KAHUS;

* [IpU PEUICHUH 3a/1aY;

* MpU OPOBEAEHUM JIAOOPATOPHBIX pabOT — TecToBas (hopMa KOHTPOJS MO3BOJSET OBICTPO OLEHUTH TEOPETHUECKYI0O M MPAKTHUYECKYIO

TOTOBHOCTb YUYaIIMXCS K BBIIIOJHEHUIO SKCIIEPUMEHTA U OCYILECTBUTh aKTyaIN3allui0 HEe0OOXOJUMBIX 3HAaHUI U YMEHMUI;

* [IpY MOBTOPEHUH U 3aKpeIJICHUH y4eOHOro MaTepuana;

* [IpU IIPOBEACHUU 3aU€TOB.

Peanuzanusa UKT B TecTupoBaHMM MTO3BOJISIET:

* IOBBICUTHh OOBEKTUBHOCTH KOHTPOJIS;

* OCYIIIECTBUTHh aBTOMAaTU3UPOBAHHYIO 00pa0OTKY pe3yIbTaTOB TECTUPOBAHNUS;

* pa3HOOOPa3uTh (HOPMBI TECTOBBIX 3aTaHHI;

* UHIMBHIyaTU3UPOBATh POLIETypPY TECTUPOBAHMS,

* YOPOCTUTh U YCKOPUTH OPTaHU3ALMIO IPOBEICHUS TECTUPOBAHUS;

* YCTPaHUTh OLIMOKU U 00pabOTKE pe3yNIbTaTOB;

* COXpaHUTh PE3yNbTaThl TECTUPOBAHUS, IPOBECTH UX aHAIIN3;

* Y3HaTh yUYEHUKY CBOW PE3yJbTaT cpa3y, a HE 110 IPOIIECTBUA HEKOTOPOTO BPEMEHH.

OTan TEeCTUPOBAaHUSA MO YYEOHBIM JJIEMEHTaM COJACpKaHMs MpenroyiaraeT pealu3aluio Kak o0ydyarollero, Tak U KOHTPOJUPYIOIIETO
TECTUPOBAHUSI.



Ob6yuaroujee TECTUPOBAHUE TO3BOJISICT YUCHUKY pa3o0paTbcs B MEPBOHAYAIBHBIX IMOHATHUAX W3y4aeMOTO BOIPOCA: BBISICHUTh, YTO UMEHHO UM
MOHATO HEMPABUIBHO, U B 1ajibHEHIIIEM UCTIPABUTh OIINOKH.

Koumponupyrowee tectupoBaHue 1O y4eOHBIM 3JEMEHTaM COJEP)KAHHUS IO3BOJIACT YUYHUTENIO ONpPEeNUTh, KaKHe HWMEHHO CTPYKTYpPHBIC
€IMHULIBI CTaHAAapTa HE YCBOEHBI JaHHBIM IIKOJIHLHUKOM, a TaK)K€ KaueCTBO YCBOGHHUS COJEpXKaTeNbHON JMHMM Kjacca B 1LIEJIOM M BOBpEMS
CKOPPEKTHUPOBATh YU€OHBIH MpoILiecc.

[ToaroroBka ydamuxcs K UTOTOBOM aTTECTAllUM HAaYMHAETCA Ha 3TOM dTale, KOrja YYUTelb OTpadaThIBaeT C yJalllUMUCS Y4eOHBINH 3JEMEHT
coZiep KaHusl U3y4aeMoro MaTepuania.

Hns umozogoeo TectupoBaHus 3anaHuil ypoBHs C He mpeqHa3HAueHa HU OJHA KOMIIBIOTEpHAas Mporpamma. BeinonHeHue 3aiaHuil 3TOro
YPOBHSI CIIO)KHOCTH TpPEIyCMaTpUBACT YMEHHE peIlaTh KaK THIIOBBIC, TaK M HECTaHAAPTHHIC 3aha4yH. M MOCKOIBKY YYCHHK MOXET MPEAJIOKHUThH
COOCTBEHHBII OPUTHHANBHBIM CHOCOO pEIIeHUs WIM JOMYCTUTh OIIMOKY TOJIBKO B MaTEMaTHYECKHUX pacyerax, TO, HCXOJsS W3 MPUHIUIA
1eJIeCO00Pa3HOCTH, STOT JTAIN KOHTPOJIS 3HAHUH CIIeyeT MPOBOJUTH B TPAAUIIMOHHON (opMe, YTOOBI YUUTEIb MOT Pa30o0paThCs B CYyTH JONMYIICHHBIX
OLIMOOK U JaTh HEOOXOIUMBIE MOSICHEHHS YUCHHUKY.

HTOroBeIe TECTHI 1O MPEAMETY HMIMPOKO IMPEICTABICHBI B €KErOJHBIX COOPHHKAX KOHTPOJIBHO-W3MEPHUTENBHBIX MaTepuanioB MUHHCTEpCTBA
obpazoBanus PO u Ha caiite nHpopMannmonHoi noaaepxxkku ['MA.

It caMOCTOSITEIBHOTO CO3/IaHUST KOMITBIOTEPHBIX TecToB (mprmiokeHus makera MicrosoftOffice/MS Excel, MS PowerPoint wmm
KOMITBIOTEPHOU 000JIOUKH JIJIs1 CO3/1aHus TeCTOB, HanpuMep «KoHCcTpykTop TecToB 2.5», «AccucteHT Il», «Mactep Tecty).

PesynbraTel 00y4eHHs XUMUH TOJKHBI COOTBETCTBOBATh OOIIMM 33aadaM IpeMeTa U TPEOOBAHUSAM K €TO YCBOCHHIO.

Pe3ynbpTaThl 00ydeHus OLEHUBAIOTCA O NATHOAIIBHOM cucTeMe. [Ipu olieHKe yUuThIBalOTCS CIEAYIOIINE KaUeCTBEHHbIE TIOKA3aTeIn OTBETOB:

e rIyOHHA (COOTBETCTBHE U3yYEHHBIM TEOPETHUECKUM 000OIIEHUAM);
® OCO3HAaHHOCTH (COOTBETCTBHE TPEOYEMBIM B IIPOTPaMMe YMEHHSIM MTPUMEHSATH TOJTYIeHHYI0 HHPOPMAIIHIO);
® [0JHOTa (COOTBETCTBUE 00BEMY MPOTrpaMMbl U HHPOPMALIUU YUeOHHKA).

[Tpu olileHKe YUUTBHIBAIOTCS YUCIIO M XapaKTep OMMOOK (CYIIECTBEHHbIE UM HECYIIECTBEHHBIE):

cywecmeeHuvie ouuOKY CBSI3aHBI C HEIOCTATOYHOHN TTyOMHOW M OCO3HAHHOCTHIO OTBETA (HANpHUMEp, YICHUK HETPaBHIIBHO yKa3all OCHOBHEIC
MPU3HAKU TIOHSATHH, SBJICHHI, XapakTEpHbIE CBOMCTBAa BEIIECTB, HEMPABUIBHO CHOPMYIUPOBAT 3aKOH, MPAaBUIO M T.I. WIM YYEHHK HE CMOT
NPUMEHUTh TEOPETHYECKHE 3HAHUS ISl OOBSCHEHWSI W TpPEJCKa3aHWs SBICHWH, yCTAaHOBJICHUS MPUYHMHHO-CIICACTBEHHBIX CBSI3€H, CpaBHEHUS H
KJaccupUKaLUU SIBICHUH U T. I1.).

HecyujecmeenHble OuuOKY OTPEICISIFOTCS HEMOMHOTOW OTBeTa (HampuMep, YIyIIeHHWEe W3 BHJa KaKoro-THOO HeXapaKTepHOro ¢akrta mpu
ONMCaHWM BelIecTBa, mporecca). K HUM MOXHO OTHECTH OTOBOPKM, OMMCKH, TOIMYILICHHbIE MO0 HEBHUMATEIbHOCTH (Hampumep, Ha aBa H Ooiee
yYpaBHEHUS PEAKIIMi B TIOJTHOM MOHHOM BHJIE JIOMYIIIEHA O/THA OITMOKA B 0003HAYCHHH 3apsija HOHA).

Pe3ynbraThl 00y4eHUs: IPOBEPSIOTCS B MPOLIECCE YCTHBIX M MUCHbMEHHBIX OTBETOB O0YYAIOIMXCS, @ TAKXKE MPH BBHITOIHEHUH UMH XUMHUYECKOTO
IKCTIEpUMEHTA.



Ounenka TeopeTHYeCKMX 3HAHUI

OtMmerka «5»:
OTBET IOJIHBIM U PABWIBHBIN HA OCHOBAHUH U3Y4YCHHBIX TCOPU;
MaTepraj U3JI0KEH B OIPEIECIICHHOM JIOTHYECKON MTOCIIEN0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;
OTBET CAMOCTOSTEIIbHBIN.
OrMmerka «4»:
OTBET IOJIHBIN U PAaBWIBHBIN HA OCHOBAHUM U3Y4YECHHBIX TEOPUH;
MaTepHall U3JI0kKEH B ONPEIEICHHOM JIOTHYEeCKOI MOCIe10BaTeNbHOCTH, IIPU 3TOM JIOMYILEHBI JIBE-TPU HECYIIIECTBEHHbIE OIIMOKH, UCIIPABIICHHBIE 1O
TpeOOBAHUIO YUUTEIIS.
OrMmertka «3»:
OTBET ITOJIHBIM, HO NP 3TOM JIOMYIIEHA CYILIECTBEHHAs OLIMOKA WJIM OTBET HENOJIHBIN, HECBSA3HBIM.
OrMmerka «2»:
IIpU OTBETE OOHAPYXEHO HEMOHMMaHWE O0YYalolUMCSi OCHOBHOI'O COJEp’KaHUsl Y4eOHOro Marepuajia WM JONYLUIEHbl CYHIECTBEHHbIE OIIMOKH,
KOTOPBIE yYalIUICs HE MOXKET UCIIPABUTH ITPU HABOSAIIMX BOIPOCAX YUUTEIS UM OTCYTCTBUE OTBETA.

Ouenka IKCIepUMEHTAJBHBIX YMEHH
Onenka CTaBUTCS Ha OCHOBaHUU HaOJIr01eHUS 3a o0yyaromumcs u IIMCbMEHHOTO oTuyera 3a padory.
Ormerka «5»:
paloTa BBINOJIHEHA [TOJHOCTHIO M TPABUIIBLHO, ClIEJIaHbl IPABUIIbHBIC HAOIOICHNUS U BBIBO/IBI,
AKCIIEPUMEHT IIPOBEJIEH I10 IUIaHY C YY€TOM TEXHUKH O€30MacCHOCTH U MPABUJI pabOThI C BEIIECTBAMU U 000PYI0BaHUEM;
MPOSIBJIEHBl OPraHU3alMOHHO-TPYJOBbIE yMEHUsS (MOJJEPKUBAIOTCS YHUCTOTAa pabouero Mecra M HOPSI0OK Ha CTOJIE, SKOHOMHO MCIOIb3YIOTCS
PEaKTUBBI).

OtMmeTka «4»:

pa0oTa BBINOJIHEHA NMPaBUIIBHO, C/Ie/IaHbl IPaBHIbHbIE HAOMIOJCHNUS M BBIBO/BI, HO MPH 3TOM SKCHEPUMEHT MPOBEAEH HE MOJHOCTHIO MIIM JIOITYILEH bl
HECYIIECTBEHHbIE OLIMOKHU B paboTe

BEIIECTBAMH U 00OPYOBAHUEM.

OT1merka «3»:

paGoTa BBHIMOJHEHA NPAaBWIBHO HE MEHEE 4YeM HAMOJOBMHY WIM JIONYIIEHa CYIIECTBEHHAs OIIMOKa B XOJE SKCIEPUMEHTa, B OOBSCHEHHHU, B
odopmiieHnn paboThl, B COOMIOEHUH MPaBUI TEXHUKH O€30MacCHOCTH HpHU paboTe ¢ BelecTBAaMU M O0OpYyIOBaHUEM, KOTOpas HCHPABISETCS IO
TpeOOBAHUIO YUUTEIS.

OTmerTka «2»:

JonyuieHsl 1Be (1 0oJiee) CyIeCTBEHHBIE OIIMOKHM B X0J/1€ SKCIEPUMEHTa, B 00BSICHEHUH, B 0POpPMIIEHUN PabOThl, B COOIIOIEHUH MPaBUII TEXHUKH
0e30macHOCTH pH paboTe ¢ BEmecTBaMHU B 000pyA0BaHHEM, KOTOPBIE YUAIIHICS HE MOXKET UCIPABUTh JaXe 110 TPEOOBAHHIO YUHUTEINS Wi paboTa He
BBINOJIHEHA, Y 00YYaIOIerocss OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC YMEHUSI.



OuneHka ymMeHHUil pelmiaTh IKCIePUMEHTAJIbHbIE 3212491
OTtmeTKa «5»:
IJIaH PELICHUS COCTABJICH MPABUJIBHO;
MIPABWJIBHO OCYIIIECTBIICH MOAO0P XMMHYECKHX PEaKTHBOB U 000PYIOBaHUS;
JIaHO MOJIHOE OOBICHEHHE U CIIeJIaHbI BEIBOJIBI.
Otmerka «4»:
IJIaH PELICHUS COCTABJICH MPABUJIBLHO;
MPABWJIBHO OCYIIECTBIICH MOJ00P XMMHUYECKUX PEaKTUBOB U OOOpYIOBaHUS, MPH ITOM JONYIIEHO HE 0ojee ABYX HECYIIECTBEHHBIX OIIMOOK B
00BSCHEHHH U BLIBOJAX.
Otmerka «3»:
IJIaH PEUICHUs COCTaBJICH MPABUJIBHO;
MPaBUIILHO OCYIIECTBIJICH MOJ00p XMMUYECKUX PEaKTUBOB U 000PYI0BaHUs, HO IOMYIIIEHA CYIIECTBEHHAs OLINOKA B O0OBSICHEHUHU U BBIBOIAX.
Otmerka «2»:
JIOTYIIEHKI IBe (1 O0Jiee) CyIeCTBEHHBIC ONTHOKY B IUIAHE PEIICHUS, B MOA00pe XUMUYECKUX PEaKTUBOB U 000PYAOBaHUS, B OOBSICHEHUH M BBIBOJAX
WJIY 3a/1a4a HE pellleHa.
Ouenka yMeHHUIl peliaTh pacyeTHbIE 32/1a4U
OtmeTKka «5»:
B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OIIMOOK, 3a/1aua pelieHa palluoHaIbHbIM CIIOCOOOM.
Otmerka «4»:
B JIOTHYECKOM PACCYXICHUU U PEIICHUU HET CYIIECTBEHHBIX OIMOOK, HO 3ajja4ya pelieHa HepallMOHAIbHBIM CITIOCOOOM WU JOMYIIEHO He OoJiee ABYX
HECYIIECTBEHHBIX OIITHOOK.
Otmerka «3»:
B JIOTHYECKOM PACCYKJIEHUHU HET CYIIECTBEHHBIX OLIMOOK, HO JIOMYIIIeHa CYIIECTBEHHAs OMIMOKA B MAaTEMAaTUYECKUX pacueTax.
Otmerka «2»:
HUMEIOTCS CYIIECTBEHHBIE OITMOKHU B JIOTHYECKOM PACCYKACHUH U PEIICHUH WU 3ajjaua He pelleHa.
OuneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT
OTtmeTka «5»:
OTBET TOJHBIN M MPAaBHJIbHBIN, BO3MOXKHA HECYIIIECTBEHHAS OITHNOKA.
Otmerka «4»:
OTBET HEMOJIHBIN WJIM OMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OMUOOK.
Otmerka «3»:
paboTa BHITIOJTHEHA HE MEHEE YeM HaIlOJIOBUHY, JOIYIIEHA O/THA CYIIECTBEHHAs OIMOKA U IBE-TPU HECYIIECTBEHHBIE.
OTtmeTka «2»:



paboTa BBIITOJIHEHA MEHEE YeM HAIOJIOBUHY HIIU COJEPIKUT HECKOJBKO CYIIIECTBEHHBIX ONTHOOK MM paboTa HE BHITIOJTHEHA.
[Ipu onieHKe BBINMOIHEHHS MMCbMEHHOM KOHTPOJIBHON PabOThl HEOOXOAUMO YUYUTHIBATH TPEOOBAHUS €IMHOTO OPPOrpaPpuuecKoro pexxuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pa00TY KOPPEKTUPYET MPEIISCTBYIONINE OTMETKH 32 YETBEPTh, IIOTYrOUe, TO/I.
OueHka 3a TeCTOBYI0 padoTy:
«5»: 90% — 100 %
«»: 72% -89 %
«3»: 50% - 71 %.
Tectbl, cocTodIUE U3 MSATH BOMPOCOB MOXKHO MCHOJIb30BaTh MOCJIE M3Yy4EHHUs] MaTepuana Kaxaoro ypoka. Tect u3 10—15 BompocoB ucHosab3yercs
Ui Iepruoandeckoro KoHTpois. Tect u3 20—30 BompocoB HEOOXOJMMO MCIOIB30BATh AJISi UTOTOBOTO KOHTpouA. [Ipy OlleHHBaHUM UCTONB3YyETCS
ClIeyIoIas IIKaa:
JJIS1 TeCTAa U3 MATH BOMPOCOB
HET OIMOOK — OILIEHKA «5»;
OJIHA OIIMOKA - OIIEHKa «4;
JIBE OLIMOKU — OLIEHKa «3»;
TPH OLIMOKH — OIIEHKA «2».
nasitecta u3 30 Bonpocos:
25—30 mpaBWIIBHBIX OTBETOB — OIICHKA «5»;
19—24 npaBUTBHBIX OTBETOB — OLIEHKA «4y;
13—18 mpaBUIBHBIX OTBETOB — OIIEHKA «3»;
MeHblIe 12 npaBUIIbHBIX OTBETOB — OLIEHKA 2.
OCHOBHOM MHCTPYMEHTAPHi I oLleHUBaHMs pe3yabTaToB (IIpunoxenue)

Cucrema yc/j0BHBIX 0003HAYEHUI:
1P — npakTuyeckas pabora

JIP — naGoparopnas padota

KP — konTponbpHas pabora



Paznea 2. O0mas xapakTepucTHKA y4eOHOI0 peaMera

Pabouas mporpaMma cocTaBieHa Ha OCHOBE aBTOPCKOW Mporpammbl 1o XuMmMuM mis 8-11 kiaccoB o01ie00pa3oBaTeIbHBIX YUPEKIECHHUH/
H.E Ky3nenosa, M.: Benrana — I'pag, 2012

Copnepxanne yuyeOHOro mpeaMera «XUMHUS» B OCHOBHOM IIKOJIE HETOCPEACTBEHHO CBA3aHO C HAYKOH XMMUEH, OTpaxaeT ee OOBEKThl U JIOTUKY
XMUMHAYECKOT0 TIO3HAaHUS. DTO 00YCIOBJICHO POJIBI0 XMMUU B TIO3HAHUH 3aKOHOB HPUPOIBI M MaTEPUAIIbHOM JKU3HU OOIIECTBA, B PEIICHUH III00aIbHBIX
pobJeM yenoBeyecTBa (IIMTaHUE, 3I0POBbE, OAEXK/a, OBITOBBIC U JPYTUE CPEACTBA U T.J.).

OCHOBHBIMHU TIPOOJIEMAMH XUMHH SIBJISIOTCS HM3YYEHHE COCTaBa M CTPOCHHUS BEILIECTB, 3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, MOJIyueHHUE
BEIIECTB C 3aJJaHHBIMU CBOWCTBaMM, UCCIIEOBAHUE 3aKOHOMEPHOCTEH XMMUYECKUX PEaKLMH U IyTel yrnpaBlieHUs] MU B LEJIAX MOJIY4YEHHUs BEIIECTB,
MaTepuaios, s3Hepruu. [loaToMy B mporpamMme 1o XMMUHN HAILIU OTPa)KEHUE OCHOBHBIE COJIEPIKATEIbHbBIC JIMHUU:

e BelIeCTBO — 3HAHUSA O COCTaBE U CTPOCHUU BEILECTB, UX BAXHEUIINX (PU3NUECKUX U XUMUYECKUX CBOMCTBAX, OMOIOTNYECKOM JIEHCTBUH;

® XUMHMYeCKasl peaklusi — 3HaHHUS OO0 YCIOBHSX. B KOTOpPBIX MPOSBISIOTCS XMMHYECKHE CBOWCTBA BEIIECTB, CIOCO0aX yIpaBlICHUS
XUMHUYECKUMH MIPOLIECCAMU;

e MpUMEHEeHHMe BellecTB — 3HAHMS U OIBIT MPAKTUYECKOH NEesITEeIbHOCTH C BELIECTBAMHU, KOTOpble Haubojiee 4acTo yNOTpeOJsAIOTCS B
noBceAHEBHOM ku3HU. [IInpoKo HCHOIB3YIOTCS B IPOMBIIIIEHHOCTH, CEIbCKOM XO035HCTBE, Ha TPAHCIIOPTE;

e §3bIK XMMHMH — CHCTEMAa Ba)XHEWUIIUX MOHATHUM XMMHHM U TEPMHHOB, B KOTOPBIX OHM ONMCBIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX
BEIIECTB.T.€. NX Ha3BaHMA (B TOM YHCIIC U TPUBHAIILHBIC), XUMUYECKHE (DOPMYIIBI M YPaBHEHUS, a TAKXKe MPaBHiia IepeBoja HH(popMaum
C €CTECTBEHHOIO S3bIKa HA A3bIK XUMUHU U 00PATHO.

VY4eOHble porpaMMbl, Y4€OHUKH U y4€OHO-METOIMYECKHEe KOMILUIEKThI 110 XUMHUH, Bblyckaemble M3natensckum nenrpoM «Bentana-I'pady,
MOCTPOEHBI HA TYMaHUCTUYECKOM MapaurMe pa3BUBaoLIero 00yueHusl, Ha CHCTEMHO-MHTEIPATUBHOM U J€SITEIbHOCTHOM MOJIX0JIaX, C y4EeTOM 3aKOoHa
P® «O6 obpa3oBaHum», HOPMATUBHBIX TOKYMEHTOB 00 0Opa3oBaHuM MuHUCTEpCcTBa 00pa3oBaHus U HayKu PO.

B mporpammax u ydeOHUKaxX OTYETJIMBO MPOBEJIEHBI aBTOPCKHE MJEH M NMPUHIMIIBI, OPUEHTUPOBAHHBIE HA PAa3BUTHE JIMYHOCTH YUYEHHUKA, HA
OTpakeHHe crenu(UKU XMMUU KaK HAyKd U METOJ/I0JIOTMH XMMUYECKOT0 3HAUE€HUsI XUMHUH JIJ1s1 OOIIecTBa U OTAEIbHOTO Y€JI0BEKa, €€ MPOHUKHOBEHHUS
BO BC€ Cephl KU3HU.

Y4eOHUKM TOCTPOEHBHI 10 JIBYXYPOBHEBOMY MPHUHIIUITY: MaTepuall, COOTBETCTBYIOIIMI 0a3lCHOMY yueOHOMY IJIaHy, a TakKyKe MaTepuall AJis
yIIIyOJI€HHOTO U3Y4YEHUs TIPU YCIIOBUM BBIIETICHNS HA U3YYEHUE MpeIMeTa JOMOJIHUTEIBHOIO Yaca.

B kypce 8 kiacca yyaniuecst 3HaKOMSTCSl IEPBOHAYAJIbHBIMU XUMUYECKUMH MOHATUAMU. Kypc XuMuM npeanoiaraeT u3ydyeHue ABYX pas/iesioB.
IlepBblif OCBAILIEH TEOPETUUYECKUM OOBSICHEHHSIM XHMHYECKUM SIBICHHSM Ha OCHOBE aTOMHO-MOJIEKYJISIDHOTO ydeHHus. BTopoii pasnen mocssiieH
M3YYEHUIO 3JIEKTPOHHOM TEOpUHU U Ha €€ OCHOBE PACCMOTPEHUIO NMEPUOAMYECKOTO 3aKOHA M CHCTEMbl XMMHUYECKUX 3JIEMEHTOB, CTPOEHHUS U CBOWCTB
BEIIECTB M CYITHOCTH XUMHUYECKUX peakuuii. OH pacCuuTaH Ha 2 yaca B HEZEIIO /7 00111e00pa3oBaTeIbHbIX KIAcCOB.

3amayHuK JaeT OOMIMPHBIM MaTepuai JJisi OpraHM3allMd CaMOCTOSITeNIbHON paboThl Ha ypokKax M JoMamiHed paloTsl ydamuxcs. B Hem
cojiep KaTcsl pa3HOYpOBHEBBIE 3a/1aHus. bonbiioe 4ncino pazHooOpa3HbIX 3aJaHUN MPEAOCTaBIsET BO3MOKHOCTh YUUTENI0 BapbUPOBATH COAEPIKaHHE
CaMOCTOSITENIbHOM pabOThI IO BpEMEHU M YPOBHIO CJIOKHOCTH.



Jns yeremHoro o0y4eHusi W MOJHOLEHHOTO Pa3BUTHUS JIMYHOCTH YYEHHKA B COJCPKAHWU y4yeOHHKa YCHUJICHBI MPOOJIEMHOCTh, BHYTPU- U
MEXIIpeIMETHasl MHTErpalys, packpbiTa METOJO0JOIMsl y4eOHOro MO3HaHMsS XMMHUH, oOecriedeHa 0a3a Uil (OPMHUPOBAHUS KOMIIETEHIMH «yMETh
YUUTBCS», AKTUBHO IPUMEHSATD, IEPCHOCUTH 3HAHUS U YMCHUSL.

B yactHOCTH, MHOTOJIETHUI ONBIT pabOTHI B IIKOJIE [TO3BOJISAET YTBEPKIaTh, YTO HAaMOOIbIINN 3(PPEKT B OpraHU3aly yueOHO-BOCIIUTATEILHOIO
mporiecca 1aeT KOMIUIEKCHOE, CHCTEMHOE MCII0JIb30BaHHE B O0yYECHHH COYETaHUE TAKUX MEeJarorn4ecKuX TEXHOJIOTUH U METOAMYECKUX CHCTEM, KaK:

-[IJIJAHUPOBAHUE U3Y4EHUS y4eOHOIro MaTepuasa KpylnHbIMU OJIOKaMu;

-MOJlyJIbHO€ 00y4YeHHEe, MOAYJIbHBIM KOHTPOJIb M yYET 3HAHUH YJaIUXCs;

-HeTPaJULIMOHHbIE (POPMBI OpraHu3aluy yueOHOH paboThl B IKOJIE (YPOKU-JIEKLIUUKOH(DEPEHIIUN, YPOKU-UTPbI, CEMUHAPBI U T.1.);

-M3y4EHUE XUMUYECKOIO BEIECTBA 110 ONIPEACICHHOMY ILIaHY;

-MCIIOJIB30BAHUE PA3JIUYHBIX CXEM, OTPAKAIOIIUX CBOWCTBA OTHAEIBHBIX BEIIECTB B3aMMOCBS3M MEKIY OTACIBHBIMHU pa3lellaMd XUMUH,
BEILIECTBAMM U T.[I.;

-cUCTeMa pabOThl yyalluXcs 10 TUAAKTUYECKUM KapTOUKaM;

-ACIIOJIb30BaHNE TUHAMHYECKUX MOJIENIEH, TAOHUI] U CXEM;

-3aHUMATEJIbHOCTh B 00YYE€HUU XUMHHU (3aHUMATEJIbHBIE OIBITHI, BepOanbHble (POPMBI);

-IAJTAKTUYECKUE UTPBI;

-yHU(UKALK XUMUYECKOT0 SKCIIEPUMEHTA U CHCTEMa €ro IPUMEHEHUS IIPU U3yUEHUU CBOWCTB BEILECTB;

-BUJIE0-YPOKH U BUJEO-IKCIIEPUMEHT B 00yUEHUU XUMUH;

-33/1aHNS U 33J]a4M C HECTAHIAPTHBIMU YCIIOBUSAMH;

-T€CTOBBIE U KOMIIBIOTEPHbIE TEXHOJIOTUU B O0yYEHUN XUMUU;

-HCIIOJIb30BaHKE B yUEOHOM MpOIecCe MMUTAILMOHHBIX YUYEOHBIX OMBITOB U SKCHEPUMEHTOB HCIOJIb30BAHUEM IpenapaToB ObITOBOMH XMMUHU U
MEJIUKaMEHTOB;

-3aMEeHa psAZa XUMUUYECKHX PEAKTUBOB, PEKOMEHIyEMBbIX JJISl OIBITOB B YU€OHUKAX, 00JI€ TOCTYIHBIMU U 0€30MaCHBIMHU AJIS 3710POBBS;

-pa3BUTHE JOMAIIHETO 3KCIIEPUMEHTA, UCCIIEI0BATENIbCKUX PadOT ydauuxcs U Apyrux GopM BHEKJIACCHON paboThI,

-3/10pOBbeCOEpPEraroIue TEXHOIOTUU

- TEXHOJIOTHSI COTJIACOBAaHHOTO 00Y4EHUs

- “H(OPMAIIMOHHbIE TEXHOJIOTUH

- TEXHOJIOTHsI MPoOJIEeMHOr0 00ydeHus

- TEXHOJIOTUS PA3BUTHS KPUTUYECKOTO MBIIIJICHUS.

Jns KOHTpOJsT YypOBHS JOCTHXKEHMM Y4YaIIMXCS MCHOJB3YIOTCS Takue BHAbI W (GOPMBI KOHTPOJIA Kak IIPEABAapUTENbHBIM, TEKYIIUH,
TEMAaTUYECKUHI, UTOTOBBIM KOHTPOJIb;

(opMBI KOHTPOJISI: KOHTpOJIbHasg paboTa, AuddepeHIMpPOBaHHBIA HHAWBHUIYAJIbHBIM MHUCbMEHHBIM OMpPOC, CaMOCTOSTENbHAsl MPOBEPOYHAs
paboTa, sKclepUMeHTadbHass KOHTPOJbHAs padoTa, TECTUPOBAHHE, JUKTAHT, MHCbMEHHBbIC NOMAIIHHWE 3a/laHUs, KOMIIBIOTEPHbI KOHTPOJb U T.K.,
aHaJIN3 TBOPUECKUX, UCCIIEI0BATEIbCKUX PabOT, pe3yabTaTOB BBIIOJHEHUS IUarHOCTUYECKUX 3a/laHui y4eOHOro mocoOusl.

JU1st TEKYIIEero TeMaTH4eCKOT0 KOHTPOJIS U OLIEHKH 3HAHUH B CUCTEME YPOKOB ITPEyCMOTPEHBI IPOBEPOYHBIE U KOHTPOJIbHbIE PAOOTHI.



Kypc 3aBepmiaroT ypoku, Mo3BOJSIONIME 0000IIUTh U CUCTEMATH3UPOBATh 3HAHMS, a TAK)KE MPUMEHUTh YMEHUs, TPUOOPETEHHbIE MTPH W3y4CHUH
XUMHUU.

Jnst monmydeHust 0OBEKTHBHOM HMH(GOpPMAIMKA O JOCTUTHYTBIX YYAIIUMHCS pe3yibTaTax y4eOHOW IESATENbHOCTH M CTETEHU HUX COOTBETCTBUS
TpeOoBaHUSIM OOpPa30BATENbHBIX CTAHJIAPTOB; YCTAHOBJICHHUS MPHUYMH TIOBBIIICHHUS WM CHIDKEHHUS YPOBHS JOCTHIKEHHH Ydaluxcsl € LENblo
MOCTeTyIoNe KOPPEeKIUN 00pa3oBaTEIbHOTO MpoIecca MPEAyCMOTPEH CIeAYIOIUN HHCTPYMEHTApUA: MOHUTOPUHT Y4€OHBIX JOCTH)KEHUH B paMKax
ypoBHEBOI AuddepeHnrnanuy; UCIob30BaHue PazHOoO0pa3HbIX (OPM KOHTPOJIS IPU UTOTOBOM aTTecTally y4allluXcs, BBEJCHHE KOMIIbIOTEPHOTO
TECTHPOBAHUS; Pa3HOOOPa3HbIE CIIOCOOBI OPTaHU3AIMH OLIEHOYHOW AEATEIbHOCTH YUUTENS U yJaluXcsl.

Paznen 3. MecTo Kypca XumMuu B 6a3UCHOM y4eOHOM IJIaHe.

OcobeHHOCTH copep)KaHusl Kypca «XHUMUs» SBISIOTCS TJIABHOW NMPUYMHOM TOTO, 4TO B 0a3MCHOM yueOHOM (00pa30BaTENbHOM) ITUIAHE ITOT
IIPEIMET MOSBIISIETCS [TOCIEIHUM B PSAY €CTECTBEHHOHAYUHBIX AMCUUIUIMH. [T0CKONIBKY A1 €ro YCBOEHUS LIKOJbHUKH JAOJKHBI 00Ja/1aTh HE TOJIBKO
OIIpe/ICJICHHBIM 3aI1acOM MPEABAPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO U JJOCTATOYHO XOPOILO Pa3BUTHIM a0CTPAKTHBIM MBILUIEHHUEM.

CornacHo ¢enepaibHOMy 0a3ucHOMY yueOHOMY IIaHy AJisi 00pa3oBaTesIbHBIX yupexaeHuil Poccuiickoit denepanny Ha U3yuyeHUEe XUMUU B 8 U
9xmaccax oTBoauTcs He MeHee 136 yacoB U3 pacuera 2yaca B HEJIEINIO.

IIporpamma peanu3oBaHa B yueOHMKaX XUMUHM, BbINTyIIEHHbIX V3naTenbckum neHTpoM «Benrana-I"pad»:

¢ Ky3nenosa H.E., Turoa .M., I'apa H.H. Xumus. 8 knacc.

e Ky3znenosa H.E., Turosa U.M., I'apa H.H. Xumus. 9 knacc.

Pa3neu 4. IleHHOCTHBIC OPHEHTHPbI XUMHYECKOI0 00pa3oBaHus

B kadecTBe 1IEHHOCTHBIX OPUEHTHUPOB XUMHUYECKOTO 00Pa30BaHUs BHICTYAIOT OOBEKTHI, U3y4aeMble B Kypce XUMHH, K KOTOPbIM y
oOyuatonuxcst popMHUpyeTcs IEHHOCTHOE OTHOIIeHUE. [Ipu 3TOM BeAyIIyto poiib UTPaAIOT IO3HABATEIbHbIE IEHHOCTH, TaK KaK JaHHBIA y4eOHbII
IIpEAMET BXOIUT B IPYIITY IPEAMETOB IIO3HABATEIBHOIO LIUKIIA, IJIABHASA LEJIb KOTOPOTO 3aKJIF0YACTCS B U3YYEHUU IIPUPOJIBI.

OcHOBY NO3HaBaTENbHBIX IIEHHOCTEH COCTABIISIIOT HAyYHbIE 3HAHUS, HAYyYHbIE METO/Ibl TO3HAHUS, a IEHHOCTHBIE OPUEHTALlUHU, POPMUpPYEMBIE Y
y4YallUXCs B IIPOLIECCE U3YUEHUs XUMUHU, ITPOSIBIISAIOTCA:

e B [IPU3HAHUM LIEHHOCTH Hay4YHOI'O 3HAHUS, €r0 MPaKTUYECKON 3HAYNMOCTH, JOCTOBEPHOCTH;
® I[[EHHOCTH XMMHYECKUX METOJOB MCCIIEIOBAHNS )KUBOW U HEKUBON IPUPOIBL;
® [IOHMMAaHUU CJIOKHOCTU M IPOTUBOPEUYUBOCTH CaMOTI0 Ipoliecca MO3HaHU KaK U3BEYHOIo cTpemiieHus k Vcrune;
B kauecTBe 00BHEKTOB LIEHHOCTEH TpyAa U ObITa BBICTYAIOT TBOPUECKAasi CO3UIaTeNIbHAs AeSITEbHOCTD, 3J0POBBIA 00pa3 KU3HHU, a IEHHOCTHbBIE
OpPHEHTAINH COJIEpXKaHUs Kypca XUMUHM MOTYT paccMaTpuBaThcs Kak (popMupoBaHHe:
® YBA)XUTEIIBHOT'O OTHOIIEHHSI K TBOPYECKOW CO3UIATENbHOM 1EATEIbHOCTH;
® [IOHMMaHUsl HEOOXOAUMOCTH 37J0pPOBOr0 00pa3a KU3HHU;



e IOTPEOHOCTH B OE€3YCIIOBHOM BBIITOJHEHUU TPAaBUII O€30M1aCHOTO MCIIOJIb30BAaHMSI BELIECTB B TIOBCEAHEBHOM KU3HH,
® CO3HATEJIHLHOTO BhIOOpa Oy yiiel mpodecCuOHaTbHOM NesSTeIbHOM.
Kypc xumun o6i1ajaet peaibHbIMH BO3MOXXHOCTAMU U1 (POPMHUPOBAHUS KOMMYHUKATUBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX COCTaBJISIOT
nporiecc o0IIeHus], TPaMOTHAs peyb, a IEHHOCTHBIE OPUEHTAIINY HalpaBJIeHbl Ha (JOPMUPOBAHHE Y YUAIIUXCS:
® HaBBIKOB MPABWJIBHOT'O UCIIOJIb30BAHMS XUMUYECKON TEPMUHOJIOTUN U CUMBOJIMKY;
® [IOTPEOHOCTU BECTH TUAJIOT, BBICIYIINBATh MHEHHUE OIIMOHEHTA, y4aCTBOBATh B IUCKYCCHH;
® CIIOCOOHOCTH OTKPBITO BBIPAXKAaTh U apTyMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3pEHUSI.

Paznen 5. .JII/I‘lHOCTHbIe, MeTanpeaMeTHbIC, IPEAMETHBIC Pe3yJabTAThl OCBOCHUSI XUMHU .

B xome mpenonaBanus xumuu, pabouas mporpaMma mpeaycMaTpuBaeT (OPMUPOBAHUE Y ydalluxcs OOIIeyu4eOHBIX YMEHUH M HaBBIKOB,
VHUBEPCATBHBIX CIIOCOO0B JCATEITLHOCTH U KITFOYEBBIX KOMITCTCHITUH.

B osromM HampaBneHuWM npuOpUTETAMHU Ui Y4eOHOro mpeaMmeTa «XHUMHUS» Ha CTYINEHH OCHOBHOTO 0OIIero o0pa3oBaHUsl SBISIOTCA:
WCIIOIb30BaHUE I TIO3HAHUS OKPYXKAIOIIET0 MHpaA Pa3IMYHBIX METOAOB (HAONIOACHUS, W3MEPEHHS, ONBITHI, SKCIEPUMEHT); IPOBEACHUE
MPAKTUYECKUX U JaOOpaTOpHBIX pabOT, HECIOXKHBIX OSKCIEPUMEHTOB M OIMCAHUE UX PEe3yNIbTaTOB; HCIOJIb30BAHHE PA3IUYHBIX HCTOYHHKOB
nH(OPMAIIUY TSl PEIICHUS TTO3HABATEIIBHBIX 3a/1a4; COOJI0ICHIE HOPM U MPABWII TIOBEJICHUSI B XUMHUYECKUX JIA0OPATOPHSX, B OKPYKAIOIIEH cpene, a
TaK>Ke MPaBUII 3J0POBOTO 00pa3a )KU3HHU.

JlesiTenbHOCTh 00Pa30BATENHHOTO YUPEKIACHUSI B OOYYCHHUH XMMHH JIOJDKHA OBITH HaIlpaBiieHA Ha JOCTHXKEHHE OOYYAIOIIUMHUCS CIIETYIOIINX
JIMYHOCTHBIX Pe3yJibTaTOB!

1)B 1IEHHOCTHO-OPHUEHTAIIMOHHON c(epe — UYyBCTBO TOPAOCTH 3a POCCHUMCKYI0 XMMHYECKYI0 HAyKy, TYMaHH3M, OTHOIIEHUE K TpPYAY,
LEJICYCTPEMIIEHHOCTD;

2)B TpyAOBO# c(hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa30BaTeIbHON TPACKTOPHH;

3) B mo3HaBaTeNbHOI (KOTHUTUBHON, HHTEJUIEKTYAIbHON) cpepe — yMEHHE YIPaBIsATh CBOCH MMO3HABATENHHON JAESITETbHOCTHIO;

4) popMupoBaHHE XHUMHKO-IKOJIOTHYECKON KYJIbTYPHI, SBIISIONICHCS COCTAaBHOM YaCThIO IKOJOTHYECKOW W OOIIeH KyIbTypbl, U HAyYHOTO
MHUPOBO33PEHUS,;

5) yMeHHEe OLIEHUBATh CUTYAIIMIO U OTIEPATUBHO MMPUHUMATD PEIICHHS;

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

MeTanpeaMeTHBIMHU Pe3yJIbTATAMM OCBOCHHS BBIMTYCKHUKAMH IIKOJIBI IIPOTPAMMBI TI0O XUMHH SIBJISTFOTCS:

l)ucronb3oBaHre YMEHUW ¥ HABBIKOB PAa3MYHBIX BHUIOB IO3HABATENBLHOM JEATENbHOCTH, MPUMEHEHHUE OCHOBHBIX METOJIOB IO3HAHUS
(cucteMHO-MH(POPMAIIMOHHBIN aHAIM3, MOJICTUPOBAHUE) JIJIST U3YUCHUS PA3TMIHBIX CTOPOH OKPYKAIOIIEH TeHCTBUTEIHLHOCTH,

2)UCTIONIb30BAHUE OCHOBHBIX HHTEIUIEKTYaJIbHBIX oOmepanuii: (GopMynupoBaHHE THUIIOTE3, aHAIU3 W CHUHTE3, CpaBHEHUE, OO0O0OIIeHHE,
CHUCTEMATHU3aIMs, BBISIBJICHUE IPUUYUHHO-CIICICTBEHHBIX CBS3€H, TTONCK aHAJIOTOB;

3)yMeHne TeHepupOoBaTh UCH U OMPEICIATh CPECTBA, HEOOXOAUMBIE JIJISl NX pealiu3alliu;



4)yMeHUEe ONpeeNsITh e | 3a/1a49H JIeATEeIbHOCTH, BBIOUPATh CPEJICTBA pEaTH3alUu e U PUMEHSTh X Ha MPAKTUKE;
5)ucnonabp30BaHuE Pa3INYHbIX UCTOUHUKOB JUIS MOJTyUYEHUsI XUMUUYECKON HHPOpMAIIIH.
IIpenmMeTHBIMH pe3yJIbTATAMH OCBOCHHSI BBITYCKHUKAMU OCHOBHOMW IITKOJIBI TIPOTPAMMBbI TIO XUMUU SIBJISIFOTCSI:

1.B no3naBarensHO# cdepe:

e J1aBaTh ONPEEJICHUS W3YUYEHHBIX MOHATUM: BELIECTBO (XMMHYECKHH 3JIEMEHT, aTOM, UOH, MOJIEKYJIa, KpUCTA/NINYEeCKasl PELIETKa, BELIECTBO,
MIPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUYecKas (opMylia, OTHOCUTENIbHAS MOJEKYJspHas Macca, BAJIEHTHOCTb, OKCHUJIbI, KHUCIOThI, OCHOBAHMSI,
coiH, aM(pOTEPHOCTh, HHAUKATOP, NEPUOTUIECKUN 3aKOH, IEPUOTUYECKasi CUCTEMA, U30TOIbI, XUMHUECKAs CBSI3b, AIEKTPOOTPUIIATEIBHOCTbD,
CTENeHb OKUCIICHHS, SJIEKTPOJIMT); XMUMHUYECKas peakius (XUMUYECKOe YpaBHEHHME, T'€HETUYeCKas CBA3b, OKHCIEHUE, BOCCTAaHOBJICHHE,
NEKTPOIUTUYECKAS TUCCOLMALIMSL, CKOPOCTh XUMUYECKON peaKum);

® ONUCHIBATH JEMOHCTPALMOHHBIE U CAMOCTOSITENILHO MPOBEAEHHBIE DKCIEPUMEHTHI, UCIOIb3Ys Ui 3TOI0 €CTECTBEHHBIN (PYCCKUHM, POIIHON)

SI3BIK U S3BIK XUMUH;

OIMCHIBATH M PA3JINYATh U3yYCHHbIC KJIACCHI HEOPTAaHWYECKUX COSAMHEHHM, IPOCTHIEC U CIIOKHBIE BEIIECTBA, XUMUYECKHE PEaKIINH;
KJIACCU(UITUPOBATH N3YUCHHBIC OOBEKTHI U SBIICHUS;

HaO0JII0/1aTh JICMOHCTPUPYEMBIC U CAMOCTOSTEIIHHO MPOBOIUMBIC OTIBITHI, XUMHYECKHE PEAKITNH, TPOTEKAIOIINE B IPUPOJIC U B OBITY;

JIeNIaTh BBIBOJBI M YMO3AKIIOUCHHS U3 HAOIOJCHUN, M3yYSCHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YyUEHHBIX
BEIIECTB 110 aHAJIOTHH CO CBOMCTBAMH M3Y4YCHHBIX;

CTPYKTYpUPOBATh U3YUYEHHBIN MaTepHall U XUMUYECKYIO MH(POPMAIIHIO, TOTYYCHHYIO U3 APYTUX UCTOYHHUKOB;

® MOJIETTUPOBATh CTPOCHUE AaTOMOB JJIEMEHTOB IEPBOTO — TPETHEro MEpPUOJOB (B paMKax HM3YyUYEHHBIX MOJoXKeHui Teopuu O.Pesepdopna),
CTPOEHHE MPOCTEHIINX MOJIEKYII.

2.B 1IeHHOCTHO-OpUEHTAIIMOHHOM cdepe:
® aHAJIM3UPOBATH M OLIEHWBATH MOCJEACTBUS JJISi OKpY’KAIOLIEH cpelibl OBITOBOM M MPOU3BOJCTBEHHOW JAEATEIBHOCTU UYEIOBEKA, CBA3AHHOMU C
nepepaboTKOM BEIIECTB.
3.B tpynoBoii cdepe:
® [IPOBOJUTH XUMUYICCKUH IKCTICPUMEHT.
4.B chepe 6€30maCHOCTH KU3HEACATEIHBHOCTHU
® OKa3bIBaTh MEPBYIO MMOMOIIb MPU OTPABJICHUSIX, 0KOTaX U APYTUX TpaBMaX, CBSA3aHHBIX C BEUIECTBAMH U JaOOPAaTOPHBIM 000PYyI0BaHUEM.

Paznen 6. Coaep:kaHue y4eOHOro npeaMera M TPeGOBAHHUS K YCBOCHHIO MPOrPaMMbI

Kypc xumum 8 kiacca mpeamosiaraeT M3ydeHHe 2X pas3zienoB. [1epBbiil TOCBAMIEH TEOPETUUECKUM OOBSICHEHUSIM XHMUYECKHX SBJICHHA HA
OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHUS M CO3[4aET MPOYHY0 0a3y JUlsl JalbHEHIIero u3y4eHus Kypca XuMuu. Bropoli paszien mocBAmEH U3ydeHuo
JJIEKTPOHHON TEOPUH U Ha €€ OCHOBE PACCMOTPEHHUIO IEPUOANYECKOrO 3aKOHA U CUCTEMBl XUMUUYECKHUX DJIEMEHTOB, CTPOCHMS U CBOWCTB BEILECTB U
CYIIHOCTH XUMUYECKUX PEAKIUH.



8 knacc
(24 B HEnenMIO, BCero — 684)

BBenenue (34).

XuMuUsl M HaydyHO-TEXHMUYECKHUU mporpecc. McTtopudeckue sTansl BOSHUKHOBEHMSI U pa3BUTHs XUMHHU. OCHOBHBIC IOHATHS U TEOPUHM XHMHHU.
JlaboparopHoe obopymoBaHue u MPUEMBI pabOTHI ¢ HUM. [IpaBuiia TeXHUKH OE30MACHOCTH MPHU padOTe B KAOMHETE XHUMHUH.

Jdemoncrpanuuu. TaOnuupl, craipl, MOKa3bIBAIOIME HCTOPUYECKUN IIyThb PA3BUTHUS, JOCTH)KEHUS XHMHUHU M UX 3HAYEHHE; J1abopaTopHOe
o0opynoBaHue.

IIpakTuyeckasi padora Nel.JlaGopaTopHoe 000pyI0BaHHE U TTPUEMBI PAOOTHI C HUM.

Paznea 1

BemecTBo 1 XUMHYeCKHE SIBJCHHUS ¢ MO3HIUI AaTOMHO-MOJIEKY/ISIPHOTO YYCHHS.

XHMHYeCKHe 3JIeMEeHThI H BelllecTBAa B CBeTe aTOMHO-MOJIeKYJ/JIsipHOro yuyenus (104.).

Ilonatue «BemecTBo» B (uzuke U xuMuu. OU3NUECKUE U XUMHUYECKHE sBIeHUsA. V3MeHstomeecs BEUIECTBO KAaK NPEAMET M3YYEHUS XUMHH.
dazoBble epexo/ibl. OnucaHue BEIIECTB.

XUMHUECKUE IEMEHTBI: UX 3HAKU U CBEACHUS M3 UCTOPUM OTKpbITHUA. CocTaB BelIECTB. 3aKOH IOCTOSHCTBA COCTaBa, XMMHUYECKHE (HOPMYJIBL.
@DopMBbI CYILIECTBOBaHMSI XUMUYECKUX JIEMEHTOB. BeliecTBa IpocThie U CII0KHBIE.

IIpocTble BemjecTBa: MeTa/uIbl U HeMeTasuibl. O01ast XapakTepucTUKa METaNIOB U HeMeTaioB. HekoTopble cBeieHns: 0 MeTajlax ¥ HeMeTasllax,
00yCIIOBIMBAIONINX 3arPsA3HEHHOCT OKpYXKaromei cpenpl. Onrcanue HEKOTOPBIX HanboJiee pacpoCTPaHEHHBIX MPOCTHIX BEIIECTB.

ATOMHO-MOJIEKYJIIpHOE Yy4yeHHME B XUMUU. OTHOCHUTENBbHBIE aTOMHBIE W MOJEKYJsApHbIe Macchl. (CHcTeMa XUMHYECKHX D3JIEMEHTOB
J .M. MenneneeBa. OnpeneneHue nepuoia U rpymnibl. XapaKTepUCTUKA MOT0KEHUS XUMAYECKHUX JIEMEHTOB B MIEPUOUIECKOM cucTeMe. BaaeHTHOCTS.

KonnuectBo BemecTBa. OmnpeneneHUe BaJEHTHOCTH IO IOJIOKEHHUIO DJIEMEHTa B IEPUOJUYECKON cuctemMe. Monb — eIMHuIA KOJINYECTBA
BemiecTBa. MonsipHas macca.

JdemoncTpanun.l. ®dusnueckne M XUMHUYECKHE sBiIEeHHA. 2. V3MepeHHe IUIOTHOCTH XHUAKOCTH apeoMeTpoM. 3. IlnaBnenue cepel. 4.
Onpenenenre TEIIONPOBOAHOCTH U AJIEKTPOIIPOBOJHOCTHU BelecTB. 5. OnbIThl ¢ koyekuuel «lllkana tBEpaoctuy». 6. Monenu aToMOB ¥ MOJIEKYII. 7.
Konnexnus metamioB u HemetawioB. 8. [lonydeHue yriekucioro rasa pasHeiMu criocodamu. 9. Dnekrponus Boabl. 10. Bosronka iona. Kunsuenue
Boabl. HakanuBanue kBapua. Harpesanue Hadpranuna. 11. Onbitel o auddy3un. 12. Konnekius npocTeiX BemecTB, 00pa30BaHHbIX 3JeMeHTaMu | —
1T nepuonos. 13. Habop xonorpamm: «OO6pa3iubl perieHuss pacyéTHbeix 3agauy». 14. Komneknus BemecTB konudyecTBoM 1 Monb. 15. JluHamuueckoe
nocobue: «KonnuecTBEeHHbIE OTHOIICHUS B XUMHM.

JlaGopaTopHble onbIThL.l. PaccMOTpeHME BEIIECTB C PAa3IUYHBIMU (U3UUYECKUMHU CBOMCTBaMH (MeIb, JKeJe30, LIMHK, Cepa, BOJAA, XJIOPUJ
HaTpus U 1p.). 2. UcneiTanue TBEPAOCTH BEIIECTB C MOMOILIBI0 00pasnoB kowiekuuu «lllkana tBEpmoctu». 3. [lpumepsl QpU3NUYECKUX SIBICHUN:
crubaHue CTEKJISTHHOM TpyOKH, KUIIsTU€HHE BOJbI, MaBieHue napaduna. 4. [Ipumepsl XUMUYECKUX SIBIICHHI: TOPEHUE JPEBECHUHBI, B3aUMO/JIeiiCTBHE
Mpamopa ¢ COJSHOW KuciaoToil. 5. M3ydyeHue oOpa3loB METalNIOB U HEMETAJUIOB (Cepbl, Kele3a, allloMUHUs, TpaduTta, Meau u ap.). 6. M3yuenue
CBOMWCTB BEILECTB: HarpeBaHKe BOJIbl, HarpeBanue okcuaa kpemuus (IV).

Pacuérnble 3axaun.]l. BeiuncieHne OTHOCUTENIBHON MOJIEKYJISPHONH MacChl BEIIECTB, MACCOBOM JIOJM 3JIEMEHTOB MO0 XMMHUYECKUM (hopMyram.
Brruucnenue MossipHoit Macchl BemiecTBa. 2. OnpeziesieHre Macchl BEIECTBA 0 U3BECTHOMY €ro KOJIMYECTBY M Ha000pOT.




Tema TBopueckoit padoTel. UmumrocTpupoBaHre MOJ0KEHUN aTOMHO-MOJICKYJISIPHOTO YUSHHUS.

XuMuveckne peaknnu. 3aKOHbI COXpaHeHHUs Macchl ¥ dHepruu (74.).

CyIIHOCTh XUMHMUYECKUX SBJIEHUH B CBET€ aTOMHO-MOJICKYJSpHOro yueHus. Ilpu3Haku nporekanus xumuueckux peakuuil. ITpuumnsr u
HaNpaBJICHUs MPOTEKAaHUS XUMHYECKHX peakiuid. [loHsTre 00 SHTponmMM M BHYTpPEHHEH SHepruu BemecTBa. OOpaTMMOCTh XMMHUYECKUX PEAKIUH.
IIpeBpaiienre HEPruu NMpu XMMHUYECKHX PEAaKLMsIX, YCIOBHUS NPOTEKAHUS XUMHUYECKUX PEAaKLUH, 9K30- M HHIOTEPMHUUYECKHE DPEaKLUU. 3aKOHBI
COXPAaHEHHs MacChl M JHEPrUH, UX B3aUMOCBS3b B 3aKOHE coxpaHeHMs MmaTepuu. CocTaBiIeHHE ypaBHEHUN XHMMHUYECKUX peakiuil. Pacdy€rsr mo
YPaBHEHMSIM XMMHUYECKUX peakuuil. TUIbI XUMUYECKUX PEaKIMi: pa3sioKeHHsl, COEJUHEHNUs, 3aMelieHns, ooMeHa. O0001IeHne 3HaHUH 0 XUMUYECKHUX
peaxkuusx.

Jemoncrpanuu. 1. [IpuMepbl XMMHUYECKUX PEAaKUUI pa3HbIX BUAOB: PA3JIOKEHHE MalaxuTa, OMXpoMara aMMOHMS, B3aUMOAEHCTBUE COJIIHOM
KHMCJIOTBI ¢ KapOoHaTOM HaTpus U Jp. 2. ONbIThI, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MacChl BEIIECTBA: TOPEHHUE CBEUYM HAa Becax C MOIVIOIEHHEM
IPOAYKTOB FOPEHMs, OKHCICHHE METAJUIOB B 3aKPBITHIX COCYJaX CO B3BEIIMBAaHHEM, OOMEHHbIE peakIMH B MpUOOpax Ul WUIIOCTPALMM 3aKOHA. 3.
OnbIThI, WIUTIOCTPUPYIOLIHE TPEBPALLEHUS Pa3IMYHbIX BUIOB SHEPIUM ApyT B Apyra. Habop mozeneit aToMoB.

JlaGopaTopHble onbIThI. 1. [IpU3HaKy npoTekaHus XUMHUUECKUX PEaKLUii: HarpeBaHNe MEAHOI POBOJIOKH; B3aUMOJIEHCTBUE PACTBOPOB €IKOTO
HaTpa U XJIOpUaa MEIN; B3aUMOIEHCTBUE PACTBOPOB YKCYCHOM KHUCIIOTHI U FMApOoKapOOHaTa HATPUsl; B3aUMOJICHCTBIE pacTBOPOB XJIOPHOIO JKeJje3a U
KpacHOI KpOBSIHOIM COJIM; pacTHpaHHE B CTYINKE MOPOLIKOB XJIOPUAA aMMOHMS U raméHoi u3BecTH. 2. TuUIbl XUMHUYECKUX PEaKLUUi: pa3iokKeHue
MaJIaxMTa; B3aUMOJEHCTBUE JKee3a ¢ pacTBOpoM xiopuaa meau (I11), B3aumoneicTBie pacTBOPOB €KOT0 HATpa U XJIOPHOTO JKeJe3a.

PacuérHble 3agaun. Beruucienue no XuMHYECKUM ypaBHEHHMSIM MAacc, KOJIMYECTB BEILIECTB: a) BCTYMMBILUX B peakiyio; 6) oOpa3oBaBIIUXCS B
pe3yabTaTe peaKyHm.

Metoabl xumuu (14)

IIonsATHEe O MeTOAE KaK CPEeACTBE HAYYHOIO IO3HAHMS IEUCTBUTEIBHOCTU. METONBI, CBSA3aHHBIE C HENOCPEACTBEHHBIM M3Y4YEHHEM BEILECTB:
HalJto/IeHue, ONKCaHue, CpPaBHEHHE, XUMHUYECKHi 3kcriepuMeHT. [lonstue 006 uHAMKaTtopax. XUMHUYECKHM S3bIK, €ro BakHeilue (QyHKIUU B
XUMUYECKOHN HayKe.

JlabopaTopHble onbIT. MI3MeHeHNE OKpaCKy HHAMKATOPOB B Pa3IMYHbIX Cpeax.

BemecTBa B oKpy:Kaiomieil Hac nmpupo/e u Texuuke (84.).

Bemiecta B npupo/ie: OCHOBHBIE CBE/IEHHUS O BEIIECTBEHHOM cocTaBe reocgep u kocMoca. Ilonsatue o rexnocdepe. UncTeie BemecTBa U CMECH.
CreneHb 4MCTOTHI M BUIBI 3arpsA3HEHUs BellecTB. [IOHATHE O TOMOTE€HHBIX M TE€TEPOreHHBIX cMmecsX. Paznenenue cmecedl. O4mMCTKa BENIECTB:
buabTpOBaHUE, TUCTHIUIINS, KPUCTAITU3AIMS, SKCTparupoBaHue, Xxpomarorpadus, Bo3ronka. Maentudukanus BemecTB ¢ MOMOIILI0 ONpeaeIeHus
TEMIIEpaTyp IJIABJICHUS U KUTICHUS.

BemectBa B Texnuke. [logydeHne BemIeCTB ¢ 3aJlaHHBIMH CBONCTBaAMH — OCHOBHas mpobOiieMa xumuu. [loHATHE O BemiecTBax Kak O ChIPhE,
Marepraiax ¥ MpoAYyKIWU. BemecrBa opranmdyeckue M HeopraHudeckue. l[lepBoHayanbHble CBEAEHUS O XMMUYECKON TexHonoruu. llnanerapHbii



XapakTep BIUSHUS TEXHUKM Ha OKpYyXkarolyr cpeny. [IpuponooxpaHUTENbHOE 3HAUEHHE OYMCTHBIX COOPYKEHUH M SKOJOTMYECKM YMCTBIX
TEXHOJIOTUH.

[TonaTne 0 pacTBOpax Kak TOMOT€HHBIX (PU3MKO-XUMHUYECKUX CHCTEMax. 3HaUeHUE PACTBOPOB JJIS KHU3HH YEIOBEKa, CEIbCKOXO3HCTBEHHOTO U
MIPOMBIIIJIEHHOT'O MTPOU3BOJCTBa. PacTBopuMOCTh BemiecTB. Binusnue texnocdepsl Ha mpUpOIHbIE IPECHBIE K MOPCKUE BOIbI. DaKTOPHI, BIUSIOIIUE HA
pacTBOPUMOCTh TBEPIBIX BELIECTB M Ta30B. M3MeHEHHe pacTBOPHUMOCTH KMCIIOpOJA B CBSI3U ¢ 3arps3HeHneM BoJ. Koadduuument pactBopumoctu.
CriocoObI BhIpayKEHUS! KOHIICHTPAIIUU PACTBOPOB: MaccoBas A0S, MOJISIpHAs KOHIEHTPALIUs.

JdemoncTpanun. 1. Pa3neneHue cmeceil pa3inyHBIMU METOAAMU: METOJOM OTCTaUBaHMS; C IMOMOULIbIO JIEIUTEIbHOW BOPOHKH; METOJOM
KOJIOHOYHOI Xxpomarorpaduu. 2. Koiekuus pa3iuuHbiX COPTOB HEPTH, KaMeHHOTO yruid. 3. Komiekus npupoIHbIX U CUHTETUYECKUX OPraHu4 eCKUX
BemiecTB. 4. PacTBopeHue BenecTB ¢ pa3aInyHbIM KO3 PHUIUEHTOM PACTBOPUMOCTH. 5. Y CIIOBHS U3MEHEHHS pAaCTBOPUMOCTH TBEPABIX U Ta3000pa3HbIX
BeniecTB. 6. TernoBbie 3P PEKThI MPU PAaCTBOPEHUU: PACTBOPEHUE CEPHOI KUCIOTHI, HUTPATAa AMMOHHUS.

JlabopaTopHble onbIThl. 1. O3HaKoMIIeHHE ¢ 00pa3llaMy MPOCTHIX U CIOXKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX MOpoJ. 2. Pa3nenenne cmecu
cephl M Kemne3a, pazzieneHue cmecu HedTH U Boabl. 3. MccnenoBanue Gu3MUeCKUX M XMMUYECKUX CBOMCTB MPUPOJIHBIX BEIIECTB (M3BECTHSIKOB). 4.
W3ydeHne BIUSHUS IPUMECEH B BEIIECTBE Ha €r0 (PM3MUSCKUE U XMMHYCCKHUE CBOMCTBA (B3aUMOJICHCTBHE JTAOOPATOPHOTO U TEXHUUYECKOTO KapOoHaTa
KaJlbIUsl C COJIIHOM Kkucnmotoi). 5. O0yrnuBanue opraHmdeckux BemiecTB. 6. CpaBHeHHE MPOO BOJBI: BOAOMPOBOAHON, M3 TOPOJICKOTO OTKPBHITOTO
BOZI0éMA. 3HAKOMCTBO ¢ 00pa3LaMu NPOAYKLIUH XUMUUECKUX U CMEXHBIX C HUM IIPOU3BO/ICTB.

IIpakTnyeckne padorsbl. 2. OuucTka BeEMIECTB MeTOAaMU (HUIBTPOBAaHUS, KPUCTAIIU3allMU, MEPErOHKH, BO3TOHKH, Xpomarorpaduu,
JKcTparupoBanus. 3. PacTBOpUMOCTH BELLIECTB

4. ITpuroToBieHHe pacTBOPOB 3a/JaHHON KOHLIEHTPAIIUH.

Pacuérnbie 3agaum. 1. IlocTtpoeHue rpaukoB pacTBOPMMOCTH BELIECTB IpH pa3inyHOW Temneparype. 2. Mcmnonb3oBaHue rpapukoB
pacTBOPUMOCTH JUIsl pacuéToB KO03(p(PUIMEHTOB pacTBOPHUMOCTH BellecTB. 3. BbluncieHne KOHLEHTpAIMM PacTBOPOB (MaccOBOW JOJIH, MOJSIPHON
KOHIEHTPALMHU) TI0 Macce pacTBOPEHHOTO BellecTBa U 00bEMY WM Macce pacTBoputens. 4. Boruncnenue maccbl, 00beMa, KOJIM4ECTBAa PACTBOPEHHOTO
BELIECTBA U PACTBOPUTEIS 110 ONPEEIEHHON KOHLIEHTPALUK PacTBOPA.

ITousiTue o razax. Bo3ayx. Kuciaopoa. I'openne (64.).

[Tonsitue o razax. 3akon ABorazipo. Bo3ayx — cmech razoB. OTHOCUTENbHAS IJIOTHOCTD Ta30B.

Kucnopoa — xumuueckuii aneMeHT u npoctoe BeniecTBo. Mcropus oTkpeitus kucinopoja. Cxema onsitoB . IIpuctiu u A.Jl.JIaBya3be.

Annorponusi. O30H. 3Ha4eHHE 030HOBOTO ciios 3emiu. [Ipobnaema HapymieHus ero neaocTHocTh. [ToBITIIeHNE coepkannsi 030Ha B MPU3EMHOM
clioe aTMOC(epsbl.

[Tonydenue kucnopoia B MPOMBIIIIEHHOCTH U 1abopaTopuu. XUMHUECKHUE CBOMCTBA Kuciopoa. [Iporecchl TopeHns U MEUIEHHOTO OKUCIIEHUS.
IIpuMeHeHue Kucnopoa.

ATtMmocdepa — Bo3aymIHas 06onouka 3emin. TeHaeHuu n3MeHeHns cocTaBa Bo3ayxa B X XB. OCHOBHbIE HCTOUHUKH 3arps3HEHHS] aTMOC(EpHI.
TpancnoprtHsIi nepeHoc 3arpsi3sHeHuid. Kpyrosopot kucnoposa B npupojie. O BceMUpHOM 3aKoHE 00 aTMocdepe.



Hdemoncrpanun. 1. [Tomyuenue xucnopoma. 2. Cxuranme B arMmocdepe KHUCIOPOJIa, Cephl, YIIisa, KpacHOro ¢ocdopa, HaTpus, xkenesa. 3.
[Tonyuyenue o30Ha. 4. BzaumopencTBue 030Ha ¢ pacCTBOpaMU UHAWIO W MOoAuAa Kaius. 5. OnbIThl, NOATBEPKAAIOIIUE COCTaB BO3yXa. 6. ONbITHI MO
BOCILJITAMEHEHHUIO ¥ TOPEHHUIO.

IIpakTuyeckasi padora. 5. [lomydyeHne KUCIOpo1a U U3yYEHUE €TI0 CBONCTB.

Pacuérnbie 3amaum. 1. OmpeznenieHHe OTHOCUTEIBHOM IUIOTHOCTH Ta30B IO 3HAYEHUSIM HX MOJEKYJISIpHBIX Macc. 2. OmpezaeneHue
OTHOCHUTEJILHBIX MOJICKYJISIPHBIX MAacC ra3000pa3HbIX BEIIECTB 10 3HAYCHUIO UX OTHOCUTEIIbHOMN TUIOTHOCTH.

Tema TBOpueckoii paboTel. cTounnku 3arpsizHeHust aTMochepbl U criocoObl €ro MPeo0ICHHUS.

OcHOBHBIE KJIacChl HEOPraHMYecKux coequneHuit (11y4.).

Oxcuasl — cocTaB, HOMEHKIATypa, kinaccudukaius. [loHarue o ruapokcHIax — KUCIOTaX M OCHOBaHHMSAX. Ha3BaHMS M cOCTaB OCHOBAHMIA.
Ianpokcorpynma. Kiaccudukanus KHCIoT, X cocTa, Ha3BaHus. CoCTaB, Ha3BaHUS COJICH, ITPaBUIIA COCTABICHUS OPMYJIT COJICH.

XUMUYEeCKHE CBOMCTBAa OKCHUIOB. BnusiHuMe cocTaBa KHCIOT Ha XapaKTep MX CBOWCTB (HAa IpUMepax COJSHOW M cepHOM KucioT). Obuiue
XUMHYECKHE CBOMCTBA KHCIOT. PacTBopuMOcTh KucioT. KucinorHeie noxkau. OU3NYecKre CBOWCTBA M CIIOCOOBI MOTYYCHHS IeIo4YeiH. XuMHUECKHue
CBOICTBa coliell (B3auMOJEWCTBHE PACTBOPOB COJIEH C pacTBOpaMu Ieiodedl u Mertamnamu). ['eHeTmdeckas CBSI3b KIIACCOB HEOPraHMYECKHX
coequHeHU. AMpoTepHocTh. OKCHABI M THAPOKCHIBI, OONamaromue ampoTepHbIMU cBolicTBaMu. Kimaccudukaruss HEOPraHMYECKHX BEIIECTB.
[leproanueckoe M3MEHEHUE CBOWCTB XMMHUECKHUX 3JIEMEHTOB U UX COSIMHEHUH (Ha MpUMepe OKCHIOB, TUIPOKCUIOB U BOJOPOIHBIX COSTUHEHHIA).

Hemoncrpamun. 1. OOpa3npl COCTUHEHUN — MPEACTABUTEICH KHUCIIOT, COJCH, HEpacTBOPUMBIX OCHOBAaHWH, IeI04Yei, OKcuaoB. 2. ONBITHI,
WUTIOCTPUPYIOIINE CYIIECTBOBAHHE T€HETUUECKON CBS3M MEXay coenuHeHussMu gocdopa, yriepoaa, HaTpus, Kanbims. 3. B3aumonelicTBrue Kanbluus
n Hatpusi ¢ Bojou. 4. JledictBue MHAMKATOPOB. 5. OMNbBITH, WUIIOCTPUPYIOIINE XMMHMUYECKHE CBOMCTBA OTJIENbHBIX KJIACCOB HEOPTraHMYECKHX
coequHeHu. 6. OOpa3Ibl MPOCTHIX BEIIECTB U MX COCTUHEHUN (OKCHUIOB U THAPOKCHIOB), 00pa30BaHHBIX AJIEMEHTAMH OJHOTO MEPHO/A.

JlabopaTopuble onbIThl. 1. Paccmorpenue obpasnos okcumoB (yriepona (IV), Bogopona, docdhopa, menu, Kaubius, xkene3a, KpeMHHUs). 2.
Habmtoienne pacTBOPUMOCTH OKCHIOB ATIOMUHHS, HATpUs, Kalublus, Meau B Boje. 3. OmpeneneHUe cpeabl MOTYYSHHBIX PAaCTBOPOB C MOMOIIBIO
uHaukaropa. 4. Paccmorpenue o0pasioB cojieit U onpeneneHne UX pacTBOPUMOCTH. 5. B3ammoneiicTBue okcuaoB Kamibiiusa U (ocdopa ¢ BogoH,
ompesieNieHUue XapakTepa 00pa3oBaBIIErocs THAPOKCHUIA C MOMOIIBI0 MHAUKaTopa. 6. B3aumoneiictBue oxcuaoB meau (II) u muHka ¢ pactBopoM
cepHO KUCIOTHI. 7. [loydeHne yriieKuciaoro ra3a v B3auMOJICHCTBUE €ro ¢ U3BECTKOBOU BOJ0M. 8. VccienoBanne CBOMCTB COISTHON M CEPHOM KUCIIOT
C HCIIOJIb30BaHHEM HMHAMKATOPOB. 9. B3auMopelicTBue MeTauioB (MarHus, ITMHKA, XKele3a, Meau) ¢ pacTBopamu kuciotT. 10. 3MeHeHue okpacku
MHJIMKATOpOB B pacTBopax mienodeil. 11. BzammopnelicTBue pacTBOPOB KHCIOT cO mienoyamMu. 12. B3aumopeicTBMe pacTBOPOB KHUCIOT C
HEpacTBOPUMBIMU OocHOBaHUsIMU. 13. [lonmydeHne HepacTBOPUMBIX OCHOBAHUM U UCCIIEIOBAaHHE UX CBOWCTB (Ha MpUMeEpe THIPOKCH 1A ITUHKA).

IMpakTuyeckas padora.6. McciaenoBanue CBOWCTB OKCUIOB, KUCIOT, OCHOBAHHH.

Pazpen 2.
BemecTBa M XMMH4YeCKHe PeaKIMH B CBeTe JJIEKTPOHHON TeOpHUHM.

Crtpoenue atoma. (34.).



Crpoenue atoma. CTpoeHHE 3JICKTPOHHBIX 000JI04YEK aTOMOB AJIEMEHTOB: S-, P-, d-, f-31eKTpoHBI. MecTo 21eMeHTa B IEPHOANYECKON CHCTEME U
3JIEKTPOHHAs! CTPYKTypa aToMoB. PaguoaktuBHOCTh. [IoHsSTHE O IpEeBpallIeHMH XUMUYECKUX 3JIEMEHTOB.

Jemoncrpamuu. 1. Cxemsl onbiToB Tomcona, pesepdopaa, Mummukena. 2. CxeMbl ONBITOB, MOATBEP)KIAIOIINX CBOWCTBA AJIEKTPOHA KaK
YaCTHUIIbl M KaK BOJHBL. 3. MoJienu aTOMOB pa3IMyHbIX 3JIEMEHTOB.

Ilepuoauyeckuii 3aK0H U MepuoanYeckasi cucrema ieMmeHToB [[.M.MenaeneeBa (34.).

CBolicTBa XUMHUYECKUX AJIEMEHTOB M WX M3MeHeHus. Kinaccudurarms XxuMudaeckux 1eMeHTOB. OTKpPBITHE IEPUOANYECKOTO 3akoHa. CTpoeHue
aTOMOB 3JIEMEHTOB MaJIbIX W OOJBIINX TMEPUOJIOB, TJIABHBIX M MOOOYHBIX MOATpymi. DOpMyIHMpOBKAa MEPHOJUUYECKOTO 3aKOHA B COBPEMEHHOM
TpakToBKe. [lepuoanueckas cucrema B cBeTe cTpoeHus: aroma. @u3nueckuil cMbIca HoMepa nepuoja u rpymnmnsl. CeMencTBa 3JIEMEHTOB (Ha IpUMepax
IIEJIOYHBIX METAIJIOB, TaJIOTEHOB, WHEPTHHIX Ta30B). XapaKTEPUCTHKA XUMUYECKUX CBOMCTB 3JEMEHTOB TJIaBHBIX MOJTPYII U MEPUOJUYHOCTH MX
HU3MCHCHUA B CBCTC 3JICKTPOHHOI'O CTPpOCHUA aToma. 3JI€M€HTI)I, COCINMHCHUA KOTOPBIX IMPOABJIAOT aM(l)OTCpHI)IC CBOMCTBA.
OTHOCUTENBHASIIICKTPOOTPUIIATEILHOCTh AIeMEeHTOB. OO0IIas XapakTepuCTHKa SJeMEHTa Ha OCHOBE €ro IMOJIOKEHHsS] B MEPUOAMYECKON cucreme
J.M.MenneneeBa. 3HaueHHE NEPUOIUUECKOIO 3aKOHA I Pa3BUTUS HAYKH U TEXHUKH.

Ponb nepuoauueckoro 3akoHa B CO3JaHUM HAyYHOUM KapTUHBI MUpA.

demoncrpauuu. 1. Habop cnaiinos, kogorpamm, tadmun «llepuoanueckuii 3aKkoH U cTpoeHrue atoMay. 2. JleMoHCcTpamus 00pa3oB MIEI0YHbIX
METaJIJIOB U TaJIoreHoB. 3. B3anMoaeiicTBre MIEI0YHBIX METAJIOB M TAJIOT€HOB C MPOCTHIMU U CIIOKHBIMH BEII[€CTBAMHU.

JlabopaTopHuble onbIThl. 1. MccnenoBanue cBoiicTB aM()OTEPHBIX THIPOKCHIOB U LIET0YEH.

Ctpoenue Bemecra (44.).

BanentHoe cocTtosiHME aTOMOB B CBETE€ TEOPUU 3FJINEKTPOHHOTO CTPOECHHs. BaneHTHbIE 3leKTpOHbl. XUMHUYECKas CBsI3b aroMoB. KoBaneHTHas
CBSA3b W MeXaHu3M e€ oOpazoBanusa. HemomsipHas u mossipHass KOBaJIGHTHast CBsizb. CBOWCTBAa KOBAJIEHTHOW CBSI3U. DJEKTPOHHBIE U CTPYKTYpPHBIE
¢dbopmynbl BemecTB. MloHHas cBsA3b 1 MexaHU3M e€ 0O0pa3oBaHus. CBolicTBa HOHOB. CTENEHb OKUCICHHUS.

[Ipupona xumudeckoit cBsizu U €€ TUTBL. OTHOCUTEIHHOCTh THUIIOJOTHH XMMHYECKOW CBSI3U. BiusiHue THNAa XMMHUYECKOW CBSI3M HAa CBOMCTBA
XUMHUYECKOTO COEAMHEHUSI.

Kpucrannnueckoe crpoenue BemniecTB. Kpucrammueckue pemeTku: aTOMHast, HIOHHAs, MOJICKYJIIpHAs — U UX XapaKTEPUCTUKH.

VYPpoBHU XMMHUYECKOM OPraHU3alliy BEIIECTB. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX CTPOCHHUS.

Jemoncrpaumu. 1. B3aummoneiicTBue HaTpus C XJOpoM. 2. Moaenu KpUCTAUIMYECKUX PEMIETOK BEIIECTB C HOHHBIM, aTOMHBIM U
MOIIEKYJISIPHBIM cTpoeHueM. 3. Bocco3gaHue 1enOCTHONW CTPYKTYphI XJIOpHUJA HATpUsl MyTEM HajokeHus Habopa komokapT. 4. Bosrowka iona. 5.
Hcnapenne TBEPAOTO YrIeKNUCIOro rasa.

Tema TBOpueckoit paboTel. PaccMoTpenue u aHaian3 B3aMMOOOYCIOBJICHHOCTH COCTaBa, CTPOEHUS, CBOWCTB BEIIECTBA U €ro MPAKTHUYECKOTO
3Ha4YeHHs (Ha TI000M IIpUMeEpE).

XuMHYeCKHE PeaKMU B CBeTe YJIeKTPOHHOM Teopuu. (44.).
duznueckas CylHOCTh XUMHUYECKOW peaKiInu.



DOnekTpoHHble ypaBHeHus Jlptonca. Peakuuu, npoTekaromme ¢ U3MEHEHHEM U 0e3 HM3MEHEHHUs CTeneHer OkucieHus. OKUCITUTENbHO —
BOCCTaHOBUTENbHBIE peakuuu. [Ipoliecchl OKHCIEHUS U BOCCTAHOBIICHHS; WX €AMHCTBO U IPOTHUBOIOJIOXHOCTh. COCTaBieHHE YpaBHEHHI
OKHUCIIUTEIHHO - BOCCTAHOBUTEIBHBIX PEAKIIHiA , pACCTAaHOBKA KO3(DPHUIIMECHTOB METOJOM AJIEKTPOHHOTO OayiaHca, 00Ias XapaKTepUCTHKA.

Krnaccudukanys XuMHUECKUX peaklfii B CBETE JIEKTPOHHON TEOPHH.

JdemoncTpanuu. [Ipumepsl OKUCTUTENHLHO-BOCCTAHOBUTENIBHBIX PEAKLUM PA3TUYHBIX THUIIOB: TOPEHHE BEIECTB, B3aMMOJIEUCTBUE METAUIOB C
rajloreHaMu, cepoii, a30ToM,(00pa3oBaHNe HUTPUTA JIUTUS), PACTBOPAMHU KUCIIOT U COJICH.

Bonopoa u ero BaxkHeiimue coexnnenns(34)

Bomopon B xocmoce. Snepubie peaknuu Ha Comaie. Bomopon B 3emHoii npupone. [lomydenne Bogopoaa B jmadbopatopun. Bomopon — xu-
MUYECKUI 3JIEMEHT M NPOCTOE BEIIECTBO. DHEPrus CBA3U B MoJIeKyse Bojopona. M3ortombl Bogopona. Pu3znyeckue M XMMUYECKUE CBOWMCTBA
Bogopona. Bomopon B OBP. Ilpumenenue Bomopoaa. IIpombliiieHHOe moiydeHHe Boaopona. Bomopoax — SKOJIOTHYECKH YUCTOE TOILIUBO;
MEePCIEKTUBBI €ro HCIoib3oBaHus. OKCHUI BOJOpOAa — BOJA: COCTaB, MPOCTPAHCTBEHHOE CTPOCHME, BOJIOPOJHAS CBS3b. DUBMKO-XUMUUYECKHE
cBoiicTBa BoAbl. M3oTOomHbIM coctaB BoAbl. Tspkenmas Boja W 0coOeHHOCTH ee cBOMCTB. [lepokcua Bogopona: cocTaB, CTpPOCHHUE, CBOMCTBA,
IIpUMEHEHUeE, epokcu Bogoposaa B OBP.

Jemouncrpanuu. 1. [Tomyuenue Bomopoaa B nabopatopuu. 2. 3apsaka u ucnoip3oBanue annapara Kumma. 3. Jlerkocts Bogopoza. 4. uddyzus
Bozopoaa. 5. 'openne Bogopoaa. BoccranoBiieHne Meau U3 €€ OKCHIa B TOKE BOOPoa. 7. ONbITHI, MOATBEPKIAIOIINE XUMHUYECKUE CBOWCTBA BOJIBI.
8. Xummnueckue CBOMCTBA MEPOKCUAA BOAOPOIA.

JlabopaTopHblie onbIThl. 1. [Tonyuenue Bogopoia u u3ydeHue ero CBOMCTB. 2. BoccranoBUTENIbHBIE CBOMCTBA BOAOPO/IA.

TI'anorenn! (54)

XapakTepucTUKa TallOTeHOB KaK XMMHUYECKHX JJIEMEHTOB M MPOCTHIX BemlecTB. CTpoeHue aToMOB rajoreHoB. HaxokieHue rajJoreHoB B
npupoge. Dusnyueckne W XUMUYECKHE CBOWCTBAa rajoreHoB. [lomydeHue XJiopa W XJOPOBOJOPOJA B JIAOOPATOPUU W IPOMBINIJICHHOCTH.
buonoruueckoe 3HaueHNe raqoreHoB. ['alloTeHbI ¥ OTPABISIONIME BEIIECTBA.

Hemoncrpauuu. 1. [Tonyuenue xmopa. 2. B3aumopeiicTBue ¢ XJIOpOM HATpHs, CYpbMBI, kene3a, KpacHoro (ocdopa. 3. OGecrBeunBanue
XJIopoM Kpacsmux BemecTB. 4. CunTe3 xyopoBojaopoaa. 5. Ilomydenuwe xiopoBoaopoja peakuueldd oOMeHa M pacTBOpEHHE ero B Boje. 6.
B3aumoeiictBue OpoMa 1 MoJia ¢ MeTaylIaMy; pacTBOpa Hoja ¢ KpaxmaioM. 7. PacTBopeHne Opoma v Ho/a B BOJIC U OPTaHUYECKUX PACTBOPUTEISX. 8.
B3aumHoe BbITECHEHUE TaJOTEHOB.

JlaGopaTopHble onbIThl. Pacrio3HaBaHue COMSTHON KUCIOTHI, XJIOPUIOB, OPOMHUIOB, HOIUIOB.

IpakTuyeckue 3ansaTus. 8. [lomyueHne consiHOIN KUCIOTHI U OMBITHI C HEW. PelieHne sKcrepuMeHTaNbHBIX 33/1a4 10 TeMe «[ aloreHbD.

PacuyerHble 3a1aun. Beraucienne o0bema ra3oB Mo KOJIHYECTBY BEIIECTB.

O06o0meHne 3HAHUH 0 HanboJiee BA)KHBIX XapaKTePUCTHKAX BENIECTB U XUMHYECKHX MPoLeccoB (24)
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA (COCTaB, CTPOEHUE, MOJIO0KEHNE B IEPUOINYECKON cucTeMe). DU3NKO-XUMHUUYECKUE CBOICTBA BELIECTB
Ha NpuMepax BOJ0OpOJia, KUCIOPOAa, XJIopa.



OCHOBHbBIE XapaKTEPUCTUKU XUMHUYECKUX PEAKLMW: TUIbl peaklui, BO3MOKHOCTb M HalpaBieHUs HpoTekaHus. Hekoropele TpeboBaHuA K
IIPOM3BOJICTBEHHBIM XMMUYECKUM IIpolieccaM (3KOHOMMUYECKHE, TEXHOJIOIMYECKHE, SKOJIOrMUECKHe) Ha IpuMepax MOJy4eHUs: BOJOpOJa, KUCIOpoaa,
XJIOPOBOZOPOAA.

OKcIuTyaTanus, BOCIOJHEHHE M OXpaHa MPHUPOJIHBIX PECYpCOB Ha HAyYHOHM OCHOBE — HEOOXoauMas MPEeANochUIKA I CO3JaHMs YCIOBUI
OJaronpUsATHOTO Pa3BUTHS YEIOBEUECTBA.

B pe3yabTare n3dyyeHusi XuMuM Ha 02a30BOM ypOBHe B 8 KJ1acce

yuyaimecs 10/LKHbI 3HATh:

- OCHOBHBIE ()OPMBI CYIIECTBOBAHUS XUMHUECKOTO 3JIeMEHTa (CBOOOHbBIE aTOMBI, TPOCTHIC U CIIOKHBIE BEIIECTBA);

- OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMOB JIEMEHTOB MaJIbIX IIEPHOJIOB;

- OCHOBHBIE BUIbl XMMHUYECKUX CBSI3€H; TUIBI KPUCTAJUIMUECKUX PEUIETOK;

- (baKTOpI)I, OMpeCACIIAOINEC CKOPOCTE XUMHUYCCKUX peaKuHﬁ " COCTOAHUC XUMHUYCCKOI'O paBHOBECCHU S,

- TUTIOJIOTHIO XUMUYECKHUX PEAKIHil 110 pa3InYHbIM IPU3HAKAM;

- Ha3BaHUs, COCTaB, Knaccn(bm(aumo U CBOICTBA BaKHEHUIIINX KJIACCOB HCOPTaHUYCCKUX COGI[PIHGHI/IIZ C HO3I/IIII/II>1 OKHUCJICHUA-BOCCTAHOBJICHU.

yuauuecst 10/KHbI YMeTh:

- IPUMCHATH CJIICAYIOIINC ITOHATUAL XUMHUYECKUU 9JICMCHT, aTOM, U30TOIIbI, HOHbI, MOJICKYIJIGI;

- IPOCTOE U CII0KHOE BEILECTBO;

- AJUIOTPOTIHS;

- OTHOCUTENIbHASI aTOMHAsI U MOJIEKYJISIpHAsI MACChI, KOJIMYECTBO BEUIECTBA, MOJISIpHASI Macca, MOJIIPHBINA 00beM, uncio ABOraapo;

- 9JIEKTPOOTPHUIIATETTLHOCTD, CTETIEHh OKUCIICHHS, OKHUCIIMTEIbHO-BOCCTAHOBUTEIHHBIN MPOIIECC;

- XUMHYECKasi CBSA3b U €€ pa3HOBUIAHOCTH;

- XUMHYECCKas pCaKkiua 1 €€ Knaccnquaunu;

- Pa3BACHATH CMBICT XUMUYECKHX (DOPMYI U ypaBHEHUH;

- 00BSACHATD JEHCTBUE U3YUEHHBIX 3aKOHOMEPHOCTEHN (COXpaHEHHS MAcChl BEIIECTB IIPU XUMUYECKUX PEAKIHAX);

- OIPENENSTh CTENEHN OKUCIEHUS aTOMOB XUMUYECKUX AJIEMEHTOB 1O (hOpMyliaM UX COeTUHEHU;

- COCTaBJIATH YpPaBHCHUA peaKHHﬁ, ONpCACIIATh UX BHJ W XApaKTECPHU30BaATh OKHCIWTCIBbHO-BOCCTAHOBUTCIIBHBIC PCAKIHWHU, OMNPEACIIATH I1I0
COCTaBy (XMMHUYECKHM (popMyam) MPUHAAIE)KHOCTh BEIIECTB K Pa3IMYHBIM KJIaccaM COSUHEHHH U XapaKTepU30BaTh MX XUMUYECKUE CBOWCTBA;

- yCTaHaBJIMBATb I'CHCTUYCCKYIO CBA3b MCXKAY KiIaCCaMHW HEOPTaHWUYCCKUX COG,ZII/IHeHI/II\/’I U 3aBUCUMOCTb MCXKIAY COCTAaBOM BCIICCTBA U €TI0
CBOMCTBaMH;

- oOpamarbest ¢ 1a00paTOPHBIM 000PYIOBAHNEM;

- cOOMI0IaTh MpaBUiia TEXHUKU OE€30MaCHOCTH;

- IPOBOAUTE MPOCTBIC XUMHWYCCKUC OIIBITHI, Ha6J'IIO)IaTB 34 XUMHUYCCKUMHU MpoueccaMu U O(l)OpMJ'IfITI) PE3YIbTATHI Ha6J'II021€HI/H71;

- IPOU3BOJIUTH PACUYETHI IO XUMHUECKUM (DOPMYIIaM U ypaBHEHUSIM C HCIIOIh30BAaHUEM U3YUCHHBIX TTOHATHH.



9 kiace

(24 B Hepgemnto, Bcero — 684)

IToBTOpEHHE HEKOTOPBIX BONIPOCOB Kypca Heopranudecko xumuu 8 kiacca (34). XuMU4YeCKUe 3JIEMEHThI U X cBoMcTBa. [lepuoanueckuit
3aKOH. 3aKOHOMEPHOCTH W3MEHEHHs CBOICTB 3JIEMEHTOB B Iepuoaax U rpynnax. OTHocuTenbHas 3JE€KTPOOTPULIATEIbHOCTb, CTENEHb OKHCIEHUS.
BanentHocts. Tunbel Xxumudeckoil cBsizu. THIbI KpucTaIMYeckuX pemietok. CBeneHus o cocraBe (o0mue (Gopmyibl cocTaBa) U HOMEHKJIAType
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHECHUM.

demoncTpanuu. 1. O6pa3iibl HEOPraHUYECKUX COeAMHEHUH. 2. Moenu KpUCTAUTMYECKUX pemeToK. 3. OMbBIThI, PaCKPHIBAIONINE B3aHMOCBS3b
CTPOCHUS M CBOWCTB: a) BO3TOHKa Hona; 0) HarpeBaHue HadTadMHa M KBaplla;, B) HarpeBaHUE Cepbl U MoBapeHHOU conu. 4. KoMIulekT Kojorpamm u
cnaiiioB «OCHOBHBIE MOHSTHUS XUMHM.

JlaboparopHsiii oneiT.Pabora ¢ 00pa3mamMu OKCUIOB, COJICH, KUCIOT, OCHOBAHHH.

XHUMHYeCKHe peaKNMd B cBeTe Tpex Teopuil xumum (34)DHepreTvka XMMHUYECKUX IMpeBpalieHuil. DHranbnus. TemnoBoil 3¢dekt
XUMAYECKHX peaknuid. TepMOoXuMHUECKHe ypaBHEHUs. OHeprus [ub00ca. BoO3MOXHOCTH mNpoTeKaHUs XHMHUYeCKHX peakuuid. CpaBHEHHE
TEPMOXMUMHUYECKOTO U TEPMOJUHAMUYECKOIO MOAXO00B B OMUCAHUU XUMUYECKON peakuuu. CKOpOCTh XMMUYECKON peakiMu. 3aKOH JEUCTBUS Macc.
3aBUCHMOCTh CKOPOCTH OT YCJIOBUH MPOTEKAHUS peakiuu. XuMuueckoe paBHoBecue, npunuun Jlelllarense. Katanus. DHeprus akTtuBanuu, oOIIme
CBEJICHUSI O TOMOT€HHOM U Fe€TepOreHHOM Katanu3se. [IoHsATHe 0 mpoMeKyTOYHBIX KOMILJIEKCAX.

JdeMoHcTpanum. 1. 3aBHCHUMOCTh CKOPOCTH pPEAaKIMHU OT KOHILIEHTPAIMM pearupyrolux BellecTB. 2. 3aBUCHUMOCTb CKOPOCTU PEaKLMHUOT
TeMIEpaTypbl. 3. 3aBUCUMOCTb CKOPOCTH PEAKLMHM OT IMPHUPOJBI pEearupyrollux BeulecTB. 4. BiusHuE KOHLEHTpalMM pEarupyrollux BELIECTB Ha
XMMHUYECKOEe paBHOBecue (Ha mpumepe B3zaumojencTBusa xinopunaa xeneza (III) ¢ pomanumom kamus). 5. BzaumopeiicTBue amtoMUHHUS C HOJOM B
MPUCYTCTBUH BOJIBL. 6. B3aumoelicTBue nepokcuaa Bogoposa ¢ okcuaom mapranna (VI). 7. lumepusanus okcuaa azora (IV).

JlabopaTopubie onbITbl. 1. OnbITHL, BBIACHAIONIME 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pPEaKIUH OT MPUPOJbl PEarupyrolinX BEIIECTB
(B3aMMOAEHUCTBUE IMHKA C COSIHOM M YKCYCHOM KMCJIOTaMu), OT IJIOLIa{d TOBEPXHOCTH CONIPUKOCHOBEHUS (B3aMMOIEHCTBIE Pa3IMUHBIX 0 Pa3Mepy
rpaHysl IIMHKAa C COJITHOM KHUCJIOTOM), OT KOHIEHTpalluu U TemrepaTypsl (B3aumopeictBue okcuna menu (II) ¢ cepHoil KHCIOTON pa3nuyHOU
KOHIIEHTPALMU NPH pa3HbIX Temneparypax). 2. [lomydenue okcuza cepsl (IV) 1 okucieHue ero B NpUCyTCTBUM KaTalu3aTopa.

Pacuernsblie 3agaun. 1. PacueTsl Mo TepMOXMMHUYECKUM ypaBHEHUSM. 2. BblUnclieHHE CKOPOCTH XMMHUYECKOW peakluu MO KUHETHYECKOMY
ypaBHEHHMIO. 3. BplunciieHre CKOpOCTH XUMUYECKOM peakiuy 1o rpaguKy ee MpoTeKaHusl.

PacrBopbl. Teopuss 3iexkrposuTuyeckoii auccoumanuu (1lu)CseneHus o pacTBopax: OIpeAeNieHUE pPacTBOPOB, PACTBOPUTEINH,
PacTBOPUMOCTB, KJIaCCH(PUKAIHU PACTBOPOB.

[Ipennochliku BOZHUKHOBEHUS! TEOpUH AeKTponnTudeckon aucconumanuu. Unen C. Appenunyca, JI.1. Menaeneesa, 1.A. KaGnykoB u npyrux
yueHbIX.CTpYKTypa 1 3Ha4YEHHE Hay4YHOI TEOPUU. DIEKTPOIUTHI U HEIJIEKTPOIIMUTHI.

JIunosibHOE CTPOEHUE MOJIEKYJIBI BOABL. [Iporeccsl, MpOUCXOAAIINE C MEKTPOIUTAMU IIPU PACIUIABICHUHN U PACTBOPEHHUH BEIIECTB B BoJe. Poib
BOZABI B IPOLIECCE DIIEKTPOJUTUYECKOW auccounanuu. Jluccomuanusi 3J€KTPOJIUTOB C Pa3HbIM THUIIOM XMMHMUYECKON CBS3H. TEIUIOBBIE SIBIECHMS,
CONPOBOXKIAFOIINE MPOLECC PACTBOPEHUS.

Crenenp nucconuanuu. Koncranra qucconuanuu. Kucnotnocts pactBopos. [lonsatue pH. MaaukaTops.



OcHOBHBIE TIOJIOKEHUSI TEOPUU PACTBOPOB.

CunbHble U ciabble >1neKTpoiauThl. CBolicTBa MOHOB. VOHHBIN COCTaB MPUPOIHBIX BOA. ['MapaThl M KpUCTAIIOTHAPATHI, HAXOXKACHUE UX B
MIPUPO/IE.

IMaaponus coneit. OOMeHHBIE peakui. XUMMUYECKHE CBOMCTBA KUCIIOT, COJIEH M OCHOBAaHUM B CBETE TECOPUU DJICKTPOJUTUUECKON JTUCCOIHAIUH.
Kpartkue cBezeHust 0 HEBOJHBIX pacTBOpax.

PacuerHble 3aga4yu.PacueTsl 0 XUMHUYECKUM YPaBHEHHUSAM, €CJIM OJIHO U3 PEarnpyoollrX BEIIECTB JaHO B U30BITKE.

HemoncTrpanuu. 1. VicibiTanue BEmecTs, UX PaCTBOPOB U PACILIABOB HA JIEKTPUUECKYIO MPOBOIUMOCTD. 2. BrusHue paz0aBieHus Ha CTETICHD
nucconuanui. CpaBHEHHE AJIEKTPUYECKONW MPOBOJUMOCTH KOHIIEHTPHUPOBAHHOTO M Pa30aBIIEHHOTO PACTBOPOB YKCYCHOW KHCHOTHI. 3. J[BHKeHue
HMOHOB B 3JieKTpuyeckoM noiie. 4. Ilonydenre HEBOIHBIX pacTBOPOB. 5. BiusHue pacTBOpUTENs HA JMCCOLMALNIO (B KAUECTBE PACTBOPUTEIICH —
COJISTHAsl KUCJIOTa, AUATHIIOBBIM 3(up, 3TUIOBBIA cOupT, Toiyon). 6. ['maparanus u geruaparanuss MOHOB (Ha mpumepax O€3BOIHBIX CONEH U
Kpuctaymoruapatos xiopuaa kodansta (II), cymedaror menu (I1) u nukens (11).

JlabopaTopuble onbIThl. 1. PaGoTa ¢ unaukatopamu. 2. Peakuun oOMeHa MeXIy pacTBOpaMH SJIEKTPOIHMTOB. 3. Pa3neneHue okpanieHHBIX
BEIIECTB METOJI0M TOHKOCJIOWHOM XpoMarorpaduu. 4. XUMHYECKHAE CBOMCTBA PaCTBOPOB KUCIIOT, COJICH U OCHOBaHUH. 5. [ MaApoIn3 pacTBOPOB COJICH.

HemeTanin4yeckne 3JIeMEHTBI H UX BajKHeHIIMe XUMHYecKHe coequHeHHus (234)

XHUMHUYECKUE AIEMEHTBl — HeMeTaluIbl. [losiokeHne 351eMeHTOB-HeEMETalIoB B niepuoauyeckoit cucreme [[.M. MenneneeBa. Hemeramner — p-
aneMeHThl. OCOOEHHOCTH CTPOCHHS HMX aTOMOB: O0mMe 4YepThl M pas3nuuus. OTHOCHUTENbHAs AJIEKTPOOTPHUIATEIbHOCTh. CTENEeHU OKHCIEHUS,
BAJICHTHBIE COCTOSIHUSI aTOMOB HEMETAIIOB. 3aKOHOMEPHOCTH U3MEHEHUS 3HAUCHHUI ATUX BEJIMYMH B NIEPHOJIaX U TPYIIaxX MEPUOTUIECKON CUCT EMBI.
PannoakTuBHBIE N30TOIBI. 30TOMBI HEMETAIIOB, X IPUMEHEHHE. XapaKTEPUCTHUKA YTIEPOTHOTO METO/Ia, TPUMEHSIEMOT0 B Pa3HbIX 00JacTsIX HAYKH.
3arpsi3HEHUE OKPYXAIoIIeH Cpelbl paauoOM30TOINaMH; OCHOBHBIE MCTOYHUKH WX MOCTYIUICHHS. TunuuHble (OpMBI BOJOPOIHBIX M KHUCIOPOIHBIX
COEIMHEHHI HEMETaIJIOB. PacipocTpaHeHne HEMETaUIMYEeCKUX 3JIEMEHTOB B IIPUPO/IE.

[Ipocteie BemectBa — HeMerawibl. OcobeHHocTH uX cTpoeHusa. OOyCIOBIEHHOCTh (DU3MUECKUX CBOMCTB (arperaTHOro COCTOSIHMS,
TEeMIIEPaTypHI MIIABJICHUS, KUTICHHSI, PACTBOPUMOCTH B BOJie) CTpoeHHeM. KoHKpeTH3aIus 3aKOHOMEPHOCTH Ha MPUMEPE TalloreHOB.

Annorponusi. [IporaHo3upoBanne CiocCOOHOCTH JEMEHTOB K 00pa30BaHUIO aAJZIOTPONHBIX BUJIOM3MEHEHHI Ha OCHOBE OCOOEHHOCTEH CTpOEHUs
UX aTOMOB. AJUIOTpoNHs yriepozaa u kpeMuus, ¢pochopa, cepbl. OOYCIOBICHHOCTh CBOMCTB aNIOTPOIIOB OCOOEHHOCTSMU CTPOEHUS, X IPUMEHEHHE.

00630p XUMHYECKUX CBOMCTB HEMETaIOB. [I[pUYMHBI XUMUYECKON HHEPTHOCTU OJIArOPOJIHBIX Ta30B, HU3KOM aKTUBHOCTHU a30Ta, OKHCIUTEIbHBIX
CBOMCTB U JBONCTBEHHOI'O MOBEAEHUS CEPBI, a30Ta, YIIIEPOAa U KPEMHUS B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUX.

PacnipocTpanenue mpocThIX BENIECTB-HEMETAIOB B TIPUPOJIC.

[Tonyuyenue u npuMeHEeHNE HEMETAIOB (Ha IPUMEPE XJI0pa, a30Ta, CEPhI).

Bonoponnsie coequnenus HeMeTamuioB. @opMbl BOJOPOAHBIX COCTUHEHUM.

3aKOHOMEPHOCTH HM3MEHEHUS! (U3UKO-XMMHUYECKUX CBOWCTB BOJOPOJIHBIX COCIMHEHUN B 3aBHCHUMOCTH OT OCOOCHHOCTEH CTpPOEHHUSATOMOB
o0Opa3yromux uX 3JEMEHTOB (Ha MpPUMEpe COCAMHEHHS JJIEMEHTOB BTOpPOTO mepuoja). CBOMCTBa BOIAHBIX PACTBOPOB BOJOPOJHBIX COCIUHEHHMA
HeMeTauioB. KuclIoTHO-OCHOBHAs XapaKTepUCTHUKa KX PACTBOPOB.

OKcHIbl HEMETAIIJIOB, UX COCTaB M OTPAKEHUE €r0 B CTPYKTYPHBIX U DJIEKTPOHHBIX (opmyrnax. OO0mas xapakTepucTUKa WX CTPOCHHSI, CBOMCTB,
MIPUMEHEHUS.



I'uapoxcuabl HeMeTa/10B. UX cOCTaB M OTpa)keHHE €ro B CTPYKTYPHBIX M 3J1eKTPOHHBIX Gopmysiax. O630p ¢pusnueckux cBoiicts. Obmue
XUMHUYecKHe cBoicTBa. KauecTBeHHbIE peakliMi Ha aHWOHBI KUCT0T. Cuila M yCTOMYMBOCTD pa3uyHbIX KUCIOT. Kucibie u cpennue conu (kapOoHaTHI,
rugpokapOomnarsl, pocdarsl u ruapodochatsl). Cnadbie KUCIOTHI (IUIABUKOBAs, CEPOBOJOPOAHAS, CEPHUCTAs, yrojbHast, KpeMHHeBas). OcoOeHHOCTH
UX CTpOeHUs U cBOicTB. KucnoTsl-okucnuTenu (a30THasi, cepHasi, XJIOpHasi) U 0COOEHHOCTH UX XUMHUYECKUX CBOUCTB. [IpMeHeHNne KUCIIOT B TEXHUKE.
Pounb kucnoT B npoueccax, MPOTEKAOIIUX B )KUBBIX OpraHU3Max.

Xapakrepuctuka npeacrasuresaeii IV, V, VI rpynn 3nemenToB. Cepa u ee coenunenus. A3otr u dochop, ux coenunennn. Kpemuuii u
YIJIEPOA, UX COEAUHEHHUS, POJIb B IIPUPOJIE.

IlonsiTHEe 0 MOTMMEPHBIX XMMHYecKHX coennHeHusiX. Monomep. Ilomumep. CiocoOHOCTH aTOMOB yriiepoja U KpeMHHUS K 0Opa30BaHUIO
IIOJINMEPOB.

CoenuHeHus yriiepoaa — MpeaIMeT CaMOCTOSITeNIbHON HayKu — opraHnueckoil xumuu. OCHOBHBIE MOI0XKeHHS U poiib Teopun A.M. bytneposa
B Pa3BUTHUU ITOW HAYKHU.

[TonsiTue o romonoruu u uzoMepuu. Knaccudukanum opraHuyeckux coeauHenuid. OOmue cBoiicTBa opraHuuyeckuxcoenuHeHuil. Kpartkas
XapaKTepUCTHKA UX KJIACCOB.

OcHoBHBIE KIJIacChl YIIIeBOAOpo10B. CIOCOOHOCTh aJIKaHOB K peaklWu 3aMelleHuss U uzomepusanuud. CIocOOHOCTh alKaHOB U aJKWHOB K
NPUCOCTUHEHUIO W TONIMMepu3anuu. Pacmpoctpanenue yrieBonopoaoB B mpupojne. CocraB HeTH M XapaKTEpUCTHKAa OCHOBHBIX IPOIYKTOB,
MOJIy4aeMbIX U3 HE(TH.

[TonsaTne 0 GyHKIMOHATBHOH rpyme. ['oMonorndeckue psibl CHUPTOB, AJIBJETHAOB M KAPOOHOBBIX KUCIIOT.

O6mume popmysbl KITacCOB 3TUX COeAMHEHH B3anMozeicTBie CIUPTOB ¢ METANTMYECKUM HATPUEM, OKHCIEHUE METaHOJa U 3TaHOJIa OKCHUIIOM
meau (II). BoccranoBnenue anpAerusioB BOJAOPOJOM M OKHCIEHHE MX aMMHAayHBIM pAacTBOPOM OKcHa cepedpa, B3auMOJEHCTBHE C TMJIPOKCHIIOM
mean (II). Xumudeckue cBoiicTBa KapOO- HOBBIX KUCIOT. Peakius strepudukanuu.

A3oTcojepikalue opraHu4ecKue COeIMHEHHS: aMUHbI, aMUHOKHCIIOTHI, Oenku. Mx coctas, ¢usnueckue cBoiicTBa. B3anmoselicTBie aMMHOB ¢
XJIOPOBOAOPOAOM. Peakiis MoNMKOHJEHCAIlMM aMUHOYKCYCHOM KHCIIOTHI, €€ B3aUMOJICHCTBUE C COJSIHOW KHCIOTON M Iejoubio. Ponb GenkoB B
MPUPOJIE U UX XUMHUECKHE CBOMCTBA: TUAPOJIN3, J€HATYpaLHsl.

I'eHeTnueckas CBsI3b KJIIACCOB XUMUYECKUX COEMHEHUII.

ITonsiTHe 0 KPYyroBOpoTEe XMMHMYECKHX 3JI€eMEHTOB Ha IIpUMeEpe yriepo/ia, a3oTa u ¢ocdopa.

3arps3HeHne atMochepsl COeAMHEHUSIMH a30Ta, Cephbl, yriiepoaa. XMMHUYECKUE MTPEeBpallieHus], TPOUCXOAIINE C CEPHUCTHIM T'a30M B aTMocdepe,
MEXaHU3Mbl BO3/JCHCTBHUSI CEPHHUCTHIX COECIUHEHHH Ha JKUBYIO M HEXHUBYIO MPUPOAY (Ha MpHUMepax COCTOSHUHN «(pU3MOJIIOTMYECKOW CYXOCTHU» Yy
pacTeHuii) W BO3JEHCTBUS Ha KapOOHATCOAEpIKaIlhe MHHEpanbl (pa3pylieHHEe HU3BECTHsKa, Mpamopa). KucroTHble HOXKAH, OCOOEHHOCTH HUX
XMMHUYECKOI'0 COCTaBa U MOCJIEICTBUS BO3/IEHCTBUS Ha KMBOE U HexKMBoe. HakoruieHnne coenqunenuil a3ora u pocdopa B IPUPOAHBIX BOJIAX.

Hcrounnku HakomuieHus IUOKcuAa yriepona B arMmocdepe. «llapHukoBbIii» 3ddext. B3auMocBs3p KOHIIEHTpAIMHM YTIJIEKUCIOr0 raza B
atMocdepe U TeMIepaTypbl Bo3ayXa.

JemoncTpanuu. 1. O6pa3ipl IPOCTHIX BEIIECTB-HEMETAIUIOB U X coeAnHeHHH. 2. KoyeKkims mpoCcThIX BelecTB-TajloreHoB. 3. PactBopumocTth
B BOJIE KHCJIOPO/Ia, a30Ta, cephl, hocdopa. 4. DIEKTpONpPOBOIHOCTh HeMeTalIoB. 5. [Tomyuenue o3oHa. 6. [TomydeHre MOHOKIMHHON U TIJIACTHYECKOM
ceprl. 7. [lomyuenue 6enoro docdopa u ero Boropanre Ha Bo3ayxe. 8. [lomyduenue oxcuaos azota (II) u (IV). 9. Okucnenne a3ora Bo3ayxa B €ro



okcuabl (II) u (IV). 10. B3aumogeiictBue azora, ¢pocdopa u yriepoaa ¢ MerauiaMd U Bojgopoaom. 11. BzaumoneiictBue 6poma ¢ amromuHuem. 12.
Boccranosnenne menu u3 okcuaa meau (1) Bomopomom. 13. BzaumopelictBre cepbl ¢ BOAOPOIOM, MENIbIO, HATpUEM, KUCIopooM. 14. BoccTaHosiie-
HUE CBHMHIIA U3 OKCHJa Ha moBepxHocTH yriis. 15. Ilomydenune xkpemuusi u cwiana. OxkuciaeHue cuiaHa Ha Bosayxe. 16. Ilonyuenue ammuaka u
uccaenoBanue ero cBoctB. 17. Iloimyuenue m umccienoBaHUe CBOWCTB AUOKcHIa yriieponaa. 18. ONBITBI, MOATBEPKIAAONIME OOIMNEe XUMHUUYECKHE
cBoiicTBa KUCIOT. 19. [lonyueHue a30THOMN KUCIOTHI

B pactBope. 20. ['opeHue cepbl U yrisi B a30THOM KucioTe. Bocrmamenenue ckumugapa B a30THOM kuciore. 21. B3aumopelcTBue Hatp ¢
KOHILICHTPUPOBAHHOM cepHol kucioroid. 22. [lomydyenue kpemuueBor kuciotel. 23. [Monydyenue oxcuna azora (1) u oxucnenue eina Bosmyxe. 24.
[Tonyuenue okcuaa cepsl (IV) u okucienue ero B mpucyTCTBUU KaTanuzaTtopa. 25. KauecTBeHHbIE peakIii Ha aHUOHBI CyIb(pu, cynbdar, kKapOoHarT,
xyopua, Opomun, woaun, Hutpar, ¢a ¢ar. 26. Komnexmum: «Hedrtb», «lIpupomnsiii rasz», «TommBo «Ilmactmacce». 27. Moaenu MOIeKyn
oprannueckux coequHeHuu 28. [lomyyeHue 3TuieHa 1 ero B3auMoieiicTBre COPOMHOM BOJIe M pacTBOPOM IepMaHraHata kanus. 29. BocrinameHenue
cnupta 30. B3aumonelicTBue cnupTtoB ¢ MeTauimueckuM HatpueMm. 31. Oxwucienune stanona okcuaoMm menu (M). 32. Oxucnenue anbAeruyioB
daMMHauYHBIM pacTBOpOM okcujaa cepedpa u ruapokcuaa menu (I 33. OnbiThl, MOATBEpkKAAIOIINE XUMHUECKHE CBONCTBA KapOOHOBBIX KHUCIOT. 34.
Peakmmst arepudukarmu. 35. O6pasub amuaOKHCTOT! 36. Moaens Monekybl O0enka. 37. lenarypamus 6enka. 38. OOHapykeHHe cephl B OelKe.

JlabopaTopubie onbIThl. 1. O3HaKOMIIEHHE C 0Opa3liaMu Cepbl U € MPUPOAHBIX coeAuHeHUH. 2. O3HAKOMIIEHHE C OOpasllaMU COECTUHEHUN
rasioreHoB. 3. [lonyueHue miaacTU4ecKoi cepsl U u3ydeHue € cBOMCTB. 4. [lomyyenue cepHUCTOro ra3a u uccienoBaHue ero cBoucts. 5. [lomyuenue
YIIIEKUCIIOTO Ta3a U U3y4yeHue ero cBoMcTB 6. KauecTBeHHbIE peakliuy Ha aHUOHBI KUCIIOT. 7. BoccTaHOBUTENbHBIE CBOMCTBA BOAOPO/a U yriiepoa. 8.
[Tonyyenue yronpHOM Kucimo Thl U3 okcupa yriaepona (IV) u usydenue ee cBoilcTB. 9. I'maponus o jneit, 0Opa30BaHHBIX CUJIBHBIMH U CIA0BIMH
kucnotramu. 10. [Tonydenne sTunena u onbITel ¢ HUM. 11. OKucIeHne anpIernia aMMUaYHbIM pacTBOPOM OKcHia cepedpa u ruapokcuaom menu (II).

IpakTuyeckne 3austus. 1. TlonmydyeHwe oxcua0B HeMmeTasioB (yriaepojga W Cepbl) M HCCIEIOBaHME HX CBOWCTB. 2. Pemenue
SKCIEPUMEHTANIBHBIX 33/1a4 M0 TeMe «XHMMHYECKHUE CBOMCTBA HEMETAUIOB M MX OKCHUAOBY». 3. IlonydueHne ammmuaka — BOJOPOJHOTO COEIUHEHUS
a30Ta — W WCCIeAOBaHUE €ro cBoWcTB. O3HAKOMIICHHE C XMMWYECKH MH CBOWCTBAMH BOJHOTO pacTBopa aMmmuaka. 4. XuMu4eckueCBOMCTBa
KapOOHOBBIX KHUCIOT. 5. PemeHne skcrnepuMeHTaNbHBIX 3afad mo Teme «Hemertamnei». 6. PaGota ¢ momenupyromeit mporpammoit mis [I9BM
«MeyeHbIi aToM.

Pacuernnie 3amaum. 1. Beiuucienue maccel miu o0beMa MPOJYKTAa PEAKIMU MO W3BECTHOW Macce WIM OO0BEMY HCXOJHOTO BEIECTBA,
COZIepIKAIETO MPUMECH.

Metanabl (124)llonokeHre METAUIOB B IepHOAHYECKOM cuctemMe. OCOOCHHOCTH CTPOSHUSI aTOMOB METALIOB: S-, p-U d-371eMeHTOB. 3HAYCHHE
SHEPruu HOHM3aIMu. MeTamnueckas cBs3b. Kpuctamnmueckue pemetku. OOmme u cnenuduueckue u3ndecKkue CBOMCTBa MeTamioB. OOmme Xu
MHYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMHUYECKUN pSAJ HANPSIKEHHUS METAUIOB. ODJIEKTPOJW3 PACINIaBOB M PAcTBOpPOB coieil. IIpaktnueckoe
3HaueHUE eKTpon3a. CBOMCTBO METAIIOB 00pa30BBIBAThH CIIaBbl. OOIIME CBEACHUS O CIIIaBaX.

Koppos3us MmetannoB — oOuieriaHeTapHblii T€OXUMUYECKUN TPOLECC; €€ BUIbL: XUMHUYECKas U AJIEKTPOXUMHYECKas, crocoObl OOpbObI ¢
KOppO3HeN.
Mertannsl — anementsl [—II rpynn. CpaBHuTenbHas XxapakTepUCTHKa, (PU3HUECKHEe M XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB, OKCHJIOB U

THAPOKCUIOB, CoJIeit. 3aKOHOMepHOCTI/I pacnpoCTpaHCHUs MICJIOYHBIX U IHICJIIOYHO3CMCIIbHBIX MCTAJIOB B IMPUPOAC, UX IOJYUCHHUC JJICKTPOJIN3OM



coeauHeHuil. CocoOBl PEryisiMY F€OXMMUYECKUX IUKIOB C IEJbI0 BBIICICHUS MUHEPAIOB HATPUS (BRIMOPA)XMBAHHE MUPAOMIINTA, BHITAPUBAHHE
xJiopuja HaTpusi). MuHepasbl KajablKs, UX COCTaB, 0COOCHHOCTh CBOMCTB, 00JaCTH MPAKTUYECKOT'O TPUMEHEHUS.

Metaiiabsl — p-37€MEHTBl. ANIOMUHHUI: XMMUYECKUI 3JIEMEHT, NMPOCTOE BemecTBO. PacnpoctpaneHue B npupoae. OCHOBHBIE MUHEPAJIBL.
[IpumeHeHne B COBpEMEHHOM TEXHUKE.

Baxneiimme coenunenust Al, Pb, Sn; okcuasl v rTuapokcuibl, aM(pOTEPHBINA XapaKTep UX CBOMCTB.

Annotponus xene3a. CoctaB, 0COOEHHOCTH CBOMCTB M MPUMEHEHUE UyT'YHa M CTaJIM KaK BaKHEUIINX CIUIaBOB Xkele3a. O crnocobax XMMHUYECKOM
AHTUKOPPO3UMHOM 3allluThl CIIABOB Xkeie3a. KpaTrkue cBeleHUs O BaKHEHIIMX COEAMHEHUSX METAJIOB (OKCHJIbI M T'MJIPOKCHJIbI), UX IOBEAECHUE B
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIX peaklMsaX. bruosornueckas posib METAILIIOB.

PenkozeMenbHble METAJUIBL: UX PACIPOCTPAHEHUE B IPUPOJE, POJIb B OMOJIOIMUECKUX MPOLIECCAX U TEXHUKE.

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

demoncTrpauuu. 1. O6pa3ipl MeTauioB, U3YYEHUE MX AJIEKTPUUECKOW mpoBoaumoctu. 2. Habmoaenue mapoB kanus. 3. TermionpoBoaIHOCTh
MeTauioB. 4. Mojenu KpUCTAINIMYECKUX PEIIETOK METAJIOB. 5. B3aumoneicTBue METalNIOB ¢ HEMETaUIaMH M BOJOH. 6. DIEKTpOJu3 pacTBOPOB
xsopuga Meau (1I) u monuna xanus. 7. OnbITHL 10 KOPPO3UU METAUIOB U 3aIUTE METAIOB OT Koppo3uu. 8. Ilonydyenue cinaBa Byna. 9. Tlonyuenue
CIUIaBa KajJus U HATPHS MOJ KepOCHHOM (TpoeupyeTcs ¢ MoMolisio kojgockomna). 10. I'openue, B3auMoeiicTBUE ¢ BOJIONM JTUTHSI, HATPUS U KaJIbIIHSL.
11. B3aumopeiicTBre ¢ BofoW okcuaa Kamblms. 12. KadecTBeHHBIE peaKIMM Ha WOHBI KajblMs W Oapus. 13. YcrpaHeHHE KECTKOCTH BOABI. 14.
Mexanudeckasi IpOYHOCTh OKCUAHOM IIJIEHKH amoMuHus. 15. B3aumopeiictBue amtoMuHus ¢ BoJol. 16. Amtomorepmus kenesa. 17. Bzaumonelicteue
QTIOMUHUS C OpOMOM, KHCIIOTaMU, 1ienodamu. 18. OnbITHI, WILTIOCTpUPYIONTHE (PU3UKO-XUMHUUECKHE CBOMCTBA OJI0BA U CBHHIIA U UX COeAMHEHUH. 19.
Biaumopeiicteue coequnenunii xpoma (II) u (II1) ¢ kucnoramu u menogamu. 20. [Tomyuenue okcuna xpoma (I1I) paznoxennem GukapOboHaTa aMMOHHSL.
21. Annorponus onosa. 22. [lonyuenne nucynbdura osnosa. 23. Boponenune cranu. 24. OKCUANPOBAHUE CTAJH.

JlaGopatopuble onbIThl. 1. PaccMoTpeHne oOpa3loB MeTaioB, UX COJEM M NPUPOAHBIX coeAuHeHuil. 2. B3aumopelcTBHE MeTauIOB C
pactBopamu coisiedl. 3. O3HakomJieHHE ¢ O0pa3llaMM CIUIaBOB (KoJuleKuuu «Metamibl U cmiiaBbl»). 4. O3HakoMiIeHHE ¢ 0Opa3liaMM IPHUPOJIHBIX
coenHeHuH kanpiys. 5. O3HaKOMIIeHHE ¢ 00pa3laMy aTFOMUHMS U €ro CIiiaBoB. 6. O3HakoMiIeHHE ¢ 00pa3lamMu yyryHa u ctainu. 7. CBOHCTBa eAKHX
mienouel. 8. CBolicTBa OKCHJIOB M TMJIPOKCHJIOB aJlOMHUHUS, 0J10Ba, cBUHIA. 9. [lonydyeHue u uccienoBaHue CBOMCTB TMapokcuioB skenesa (II) u
xenesa (III). 10. ObezxxupuBaHue cTalbHOW MIIACTUHKU M IpoBeaeHue ¢ocdarupoBanus. 11. KadecTBeHHbIE peakiMM Ha MOHBI CBUHIIA, Keye3a. 12.
KauecTtBennsie peakiuu Ha nousl xpoma (1) u (IID).

IIpakTnuyeckue 3anaTHs. 1. Pemenne skcnepuMeHTaIbHBIX 33a4 1O TeMe «MeTauibi».

OO0uue cBegeHnsi 00 OPraHNYecKuX coenHeHusAx (94)

Opranuueckass XuMus U npeaMeT ee u3ydeHud. OTiaudue OpraHMYeCKUX BEIIECTB OT HEOPraHUYECKHUX. DKCIEPUMEHTAIbHOE OIpEe/IeIICHHE
OpPraHMYECKUX BEIIECTB. Teopusi XUMUYECKOTO CTPOSHUsI opranndeckux coeaunenuid A.M.byrneposa. Knaccudukamnusi opraHM4eckux COeTUHEHHH.
3HavYeHNE OPTaHNYECKUX BEIIECTB B )KU3HU MPUPOJIBI M OOIIECTRA.

Hdemoncrpanun. 1. CrpaBounsie Tabmuiel. 2. Komnekmuun «HedTs u mpoaykTel ee mepepaboTku», «KaMeHHBIH yroiab W MPOIYKTHI €ro
nepepabotkuy». [lpuponneie U cuHTeTHYECKHEe opraHnuyeckue BemlectBa. 3. [llapocTep:kHeBble MO MOJEKYJ MeTaHa, IpolnaHa, dTeHa, MPOIIeHa,
MeTaHoJ1a, 3TaHoJIa, METaHOBOMU U 3TaHoBOM kuciot. 4. Unrcpykuuu no OT u Th.



JlabopaTopubie onbiThl. 1. KauecTBeHHOE ompezeneHue yriepoja U BOJOpOAAa B OPraHMYECKUX BellecTBax. 2. KauecTBeHHbIE peakuuu Ha
KpaxMail.

O61mme BOIPoCchbl XUMHYECKOH TeXHOJI0TUM (74)

YrieBoaopoibl — 3arpsA3HUTENN OKpyxatowen cpeasl. @peonsl. [lectunuapl. TokcuHbl. Mepbl peI0TBPALLIEHUS YKOJIOTHUYECKUX MOCIIEICTBUM.
[Tomumepsl. deHomIacThl. Y TUIW3AKUSA TOJUMEPOB. XUMHUS U 37I0pOBbe uenoBeka. JlekapcTBa. I'mruena. Mpuia. 3yOHas macta. MuHepaabHbIE
ynoOpenuss u ux (usuko-ouonornueckue Qynkmun. Kmaccudpukanus ymnoOpenuit. IluratenpHas HEHHOCTb YAOOpeHHA. DKOJOTHS yIOOpeHUil.
XHUMHKO-TeXHONIOrn4eckui rpouecc. [IponzBoactso cepHoii kuciotel. Meramnyprus. [lepcrieKTUBHbBIE TEXHOJIOTUU OJIYYEHUS METAIIOB.

Jdemoncrpanun. 1. Konorpammsl u ntunamuueckoe nocodue «IIpon3BoacTBo cepHoit KUCIOThD». 2. Kouiekius MuHEpaaoB U TOPHBIX OPOJ. 3.
Craiinpl «OO01IKe TOHITUS XUMHUYECKON TEXHOJIOTUNY. 4. Moiesb CepHOKUCIOTHOTO MPOU3BO/ICTBA.

JlabopaTopHblii onbIT. O3HaKOMIIEHHE ¢ 00pa3LiaMu ChIpbs 1711 IPOU3BOACTBA CEPHON KUCIIOTHI.

PacuerHnsle 3anaun. OnpeneneHe MacCOBOM UM OOBEMHOM JI0JIM BBIXO/A MPOYKTA B MPOILIEHTAX OT TEOPETUYECKU BO3MOKHOTO.

TpeGoBanus u pe3yabTaThl YCBOCHHS Y4eOHOI0 MAaTepPHAJIa 110 HEOPraHNYECKONH XUMHH

9 kanacc

ydauuecst 10J5KHbI 3HATh:

- MIOJIOYKEHHE METAJUIOB M HEMETAJJIOB B nepuoandeckon cucreme J[.1.Menneneena;

- o0mue pu3nYecKrue 1 XUMUYECKHE CBOMCTBA METAIIJIOB U OCHOBHBIE CITOCOOBI UX MOTYYCHHUS,

- OCHOBHLIE CBOMCTBA U MMPUMCHCHUEC BaXKHEUIITNX COeI[I/IHCHI/Iﬁ ICJIOYHBIX U HICJIIOYHO3EMCIIBHBIX METAJIJIOB, aJIFOMUHU A,

- KQYECTBEHHBIE PEaKI[UU Ha BaXKHEHIINE KATUOHBI U aHUOHBI.

ydamuecs JOJIKHBI YMETh:

- IaBaTh OIPEACTCHUS 1 MIPUMEHAITH CIEAYIONINE MOHATHUS: CIUIaBbl, KOPPO3HSI METAIIIOB, IEPEXOAHBIE YIIEMEHTHI, aM(POTEPHOCTH;

- XapaKTEprU30BaThb CBOMCTBA KJIACCOB XMMHUYECKHNX DJIEMEHTOB (MCTaJ'IJ'IOB), Tpynnn XUMHUYCCKUX 3JICMCHTOB (HIGJ'IO‘-IHBIX 1 MICJIOYHO3EMCEIIBHBIX
METAJIJIOB) U BaXKHEUIINX XUMUYECKUX AJIIEMEHTOB (QTIOMUHUS, jKeJe3a, cephl, a30Ta, (ocdopa, yriepojaa U KpeMHHUS) B CBETE U3yYEHHBIX TE€OPHUH;-
pacrio3sHaBaTb Ba)KHEUIIIEe KaTUOHEI U AHHUOHBI,

- pemaTh pacu€THbIE 3aJJa4M C UCTIOJIb30BAHUEM U3YUECHHBIX TOHITHI.

Y4yeOHblil 1ad mo xumuu 8-9 Kiaceol:

Kuace Bupa pa6orsl PexoMeHI0BaHO IPOrpaMMoOi
8 [IpakTuyeckas pabora 9
KonTtponbHast pabota B
9 ITpakTryeckas pabora 6
KonTponbnas pabora 5




Paznen 7. TemaTuueckoe mjiaHupoBaHue

TEMATHYECKOE IINTAHUPOBAHME 8 kiacc

(2 4 B Hee110, Bcero — 68 4u; 2 4 — pe3epBHOE BpeMsl)

Pa3zpnen yueOHOro Kypca.

OcHoOBHOE coepxkaHue M0 TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AeSTeJIbHOCTH YUYEHUKA
(Ha ypoBHe y4eOHBbIX AeHCTBH)

Beenenne (3 1)

1. Ilpeamer u 3ajauu XUMUH.

2. [lonsATHE «BemEecTBO» B (pu3uke u XuMuu. Pusndeckue u
XUMUYECKHE SBJICHUS.

3. IIpakTuueckas padota Nel. [Ipuemsl oOpatieHus ¢
1ab0paTOpPHBIM 000PYIOBAHUEM.

XHMHS M HAYYHO-TEXHUYECKHUU nporpecc. Mcroprnueckue
3Tarbl BO3HUKHOBEHHUS U pa3BUTUS XUMUU. OCHOBHbBIE
MOHATHSI U TeOpUU XuMuu. JlaboparopHoe o0opynoBaHue U
npuémsl paboTel ¢ HUM. IIpaBuia TexHuKM O0e30MacHOCTH
pH padboTe B KAOMHETE XUMHH.

Jdemoncrpanuu. TaGnuiiel, craipl, MOKa3bIBAIOIINE
UCTOPUYECKHUH MyTh Pa3BUTHSI, JOCTUKEHUSI XUMUHU U UX
3Ha4YeHue; 1abopaTopHOe 00OPYIOBaHHE.

Hcnonp3oBath MeXNpeaMeTHbIC CBsI3U. Paszmuuarh
Tela W BEIIECTBA. 3HAKOMUTBCS C JaOOPaTOPHBIM
000pynOBaHUEM.

Cobimo1aTh TEXHUKY 0€3011aCHOCTH

Pa3pnen 1. BemecTBa 1 XuMn4eckue siBJI€HUS C MO3UIIMH ATOMHO-MOJICKYJISIPHOI'O YY€H

us (43 4)

1. XumMu4deckue
3J1eMeHTHhI M BelllecTBA B
CBeTe AaTOMHO-
MOJICKYJISIPHOTO YYCHUS

(10 v)

1. ATOMBI, MOJIEKYJIbI, XUMHUUYECKHUE FJIEMEHTBI. DOPMBI
CYILIECTBOBAHUS 3JIEMEHTOB B MPUPOJIE.

2. CocraB BemecTB. [IpocThie U ClIOXKHBIE BElIECTBA. 3aKOH
MOCTOSTHCTBA COCTAaBa BELIECTB.

3. ATOMHO-MOJIEKYISIpHOE yICHHUE.

4. OtHOcUTENbHAs AaTOMHAs U MOJIEKYJIsSipHasi Macca.
MaccoBas 105151 57IEMEHTa B COSAMHEHUH.

5. Pemenne 3anay. PacueTsl mo xumudeckum popmynam.

6. Cucrema xumuueckux 3nemeHToB [[.M.Menzaeneena.

VYcranaBnuBaTh MEXNpPEAMETHBIE CBS3U. Pa3nuyath
MOHATUA  «ATOM»,  «MOJEKYNa», «XUMHUYECKUN
anemMeHT». OnuchiBaTh (U3HYECKUE W XUMHUYECKHE
SIBJICHHS. CpaBHUBaThH CBOICTBa BEIIIECTB.
HaGmomate  cBoiictBa  BemiectB.  CpaBHHBATH
¢dusnueckrue U XxuMuieckue sprneHus. ComocTaBiIsITh
MpOCThIE H  CIOXHBIE BemecTBa. Onpenemnsith
BaJICHTHOCTh aTOMOB B OWHApHBIX COEIMHEHUSX.
YMers mnosb3oBaThes Ilepuogmyeckont cucremon




Pa3znen yue6HOro Kypca.

OcHoBHOe CoaepikaHMe IO TeMaM

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B
NesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

7. BaneHTHOCTh XUMUYECKUX JIEMEHTOB.

8. BalleHTHOCTh XMMUYECKUX 3JIEMEHTOB.

9. KonnuecTBa Bemecta. Mousb. MonsipHast macca.

10. Pemenue 3amay. Pacuersl mo XxumMmuueckum GopMynam.

JdemoncTpauuu.l. ®usnyeckue U XUMHUUECKUE SBICHUSA. 2.
W3mepenue MIOTHOCTH  KHJAKOCTH  apeoOMETpOM. 3.
[InaBnenue cepel. 4. OmnpeneneHre TEMIONPOBOIHOCTH U
ANEKTPONPOBOJAHOCTH BemiecTB. 5. ONbITBI C KOJUIEKIHEH
«lIxana tBépmoctu». 6. Monenu aromMoB U MOJIEKYHl. 7.
Komnekuust meramnmoB u HemetawioB. 8. Ilomydenue
VIJIEKUCIIOr0 ra3a pa3HbIMH crocobamu. 9. Diextponus
Boabl. 10. Bo3ronka ioga. Kunsiuenune Boabsl. HakanuBanue
kBapua. Harpesanue Hadranuna. 11. OnbiTel o nuddysuu.
12.  Komnekmusi TPOCTBHIX  BEHIECTB, 0Opa30BaHHBIX
anementamu | — III mepmomos. 13. Habop komorpamm:
«O0pa3upl pemieHus pacu€THeIX 3amau». 14. Kommexmus
BelIecTB KomaecTBOM |1 Monb. 15. [luHamudeckoe mocoodue:
«KonnuecTBeHHbIE OTHOLLIEHUS B XUMUN.

JlabopaTopHuble onbIThl.1. PaccmMoTpeHue BemecTB C
pa3IMYHBIMU  (PU3UYECKUMH CBOWCTBAMHU (Me€b, >KEJe30,
IIUHK, cepa, BOJA, XJIOPUA HaTpus U ap.). 2. VcmwiTaHue
TBEPJOCTH BEIIECTB C IOMOIIBIO O00pa3lloB KOJIJIEKIMU
«kana TBEpmOCcTM». 3. IlprMepsl (PU3MUECKUX SBICHUM:
crubaHue CTEKJIIHHOM TpYOKH, KUTITYEHHE BOIbI, TUIaBJICHUE
napaduna. 4. IlpuMepsl XUMHYECKHX SIBICHUI: TOpEHUE
JPEBECHHBI,  B3aUMOJIEHCTBHE MpaMopa C  COJISTHOM
KHCIoTO. 5. M3ydeHne oOpas3IioB METAUIOB U HEMETAJJIOB
(cepwl, xemesza, amOMuHHS, Tpadurta, mMeau u 1p.). O.

xumuueckux anemeHtoB .M. MenaeneeBa npu
onpeAesieHud BajJeHTHOCTU. OnNuChIBaTh COCTaB
NPOCTEUIINX COCIUHEHUH IO HX XHUMHUYECKHUM
dbopmynam.  CoctaBmsaTh  (GopMysbl  OMHAPHBIX
COCIUHCHHMI II0 H3BECTHOM BaJCHTHOCTH aTOMOB.
MopenupoBaTh  CTpOE€HHE  MOJIEKYJ  METaHa,
aMMHaka, BOgopoja, xjaoposoaopoaa. [loap3oBaTecs
uHbopMalmell M3  IPYrMX  HCTOYHHKOB  JUIS
MOATOTOBKA  KpaTkux  cooOmeHuid. ['0TOBUTH
KOMIIBIOTEPHBIC Mpe3eHTallUN (0] TEME.
PaccunThiBaTh  OTHOCUTENBHYIO  MOJEKYJIAPHYIO
maccy 1o ¢opMmylnaM BemecTB. PaccuuThiBaTh
MAacCOBYK0  JOJIK0O XMUMHUYECKOTO JJIEMEHTA B
COeIMHEHUHW. PaccuMThIBaTh MOJSIPHYIO  Maccy
BEIIIECTBA.

YcranaBnuBath npocteniine GopMybl BEIIECTB MO
MaCCOBBIM JIOJISIM 3JIEMECHTOB




Pa3znen yue6HOro Kypca.

OcHoBHOe CoaepikaHMe IO TeMaM

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B
NesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

N3ydeHue CBOMCTB BELLIECTB: HAIPEBAHUE BOJbI, HArPEBAHUE
okcuna kpemuus (IV).

2. XumMHu4yecKue peakuum.
3aKoHBI cOXpaHeHHus
Macchl H YHEPTUH

(64)

1. CyniHOCTh XUMHUYECKUX PEAKIUN U MTPU3HAKH X
nporekanus. TemnoBoii 3¢ (hekT peakiuu.

2. 3aKOH COXpPaHEHHUsI MacChl U YHEPTUU BEILIECTB.
VYpaBHEHUS] XUMUYECKUX PEAKIUM.

3. Pemenue 3anay. PacueTsl mo XumMudeckum Gopmyram.
4. Tunbl XUMUYECKUX PEAKITUH.

5. O60061eHne Mo TeMaM «XUMUYECKUE IJIEMEHTBD»,
«XUMHYECKHUE PEAKLIHI.

6. KonTpoubHnas padora Nel.

JemoncTpanum.l. Ou3nveckre ¥ XUMUYECKUE SIBICHUS. 2.
Omeitel ¢ xomeknueit «lllkama TBEpmocTu». 3. Moxaenu
aTOMOB M MoJieKy. 7. Konekiusi MeTaaioB U HEMETaJIOB.
JlabopaTopHuble onbIThl.1. PaccmMoTpeHue BemecTB C
pa3IMYHBIMU  (PU3UYECKIMH CBOWCTBAMHU (Me€Ib, >KEJe30,
LIMHK, cepa, BOJa, XJOpUJ HaTpus u 1p.). 2. Wcneitanue
TBEPAOCTH BEIIECTB C TOMOIIBIO 00pa3lOB KOJUIEKIHH
«Ixana TBEpmoctu». 3. Ilpumepsl (U3NUYECKUX SBIICHUN:
cru0aHue CTeKISIHHON TPYOKH, KUTITYEHHE BOJIbI, TUIaBIICHUE
napaduna. 4. Ilpumepsl XUMHYECKHX SIBJIEHUIl: TOpeHHE
JIPEBECUHBI,  B3aUMOJEHCTBUE MpaMmopa C  COJIAHOU
KUCIOTOM. 5. M3ydyeHne oOpasoB METaNIOB M HEMETAJIOB
(cepbl, xemesza, amOMuHHS, Tpadurta, Meau u nap.). O.
N3yuenue cBOMCTB BEIECTB: HAarpEBaHKUE BOJbI, HATPEBaHUE
okcuaa kpemuus (IV).

Pacuérnble 3agaum.l. BerunciieHne  OTHOCUTENbHOU
MOJIEKYJIIPHOW MAcChl BEIIECTB, MACCOBOM J0JI 3JIEMEHTOB

OnuchiBaTh MPOCTEHITNE XUMHUYECKHE PEAKIUU C
MOMOIIIbI0 XUMUYECKUX YPaBHEHUM.
KnaccuduimpoBaTh XUMHUECKHE PEAKITUH.
AKTyanu3upoBaTh 3HaHUS O TIPU3HAKAX XUMHUUYECKHUX
peaKIuu.

CocraBnaTh KiacCU(PUKAIMOHHBIE U CPABHUTEIIbHBIC
TaOJIMIIBI U CXEMBI, OTIOPHBIEC KOHCIIEKTHI.
BoryucisTe Mo XMMUYECKUM YPaBHEHUSIM MacCy WU
KOJIMYECTBO BEIECTBA IO H3BECTHOH Macce HWIIH
KOJIMYECTBY BEIISCTBA OJHOTO M3 BCTYMAIOIIMX WU
MOJTyYaAIOUINXCS B PEAKI[UU BEIIECTB




Pa3znen yue6HOro Kypca.

OcHoBHOe CoaepikaHMe IO TeMaM

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B
NesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

10 XUMHUYECKUM (popmynam. Beraucinenre MoIsipHONH MaccChl
BemiecrBa. 2. OmpeneneHue  Macchl  BewlecTBa 10
U3BECTHOMY €0 KOJIMYECTBY U HA00OpPOT.

3. Metoanbl xumuu (1 4)

1.MeTtoabl B XUMUHU. AHAIU3 U CUHTE3 BEILECTB.
XUMHYECKUM S3BIK.

[TonsiTHE 0 METOAE KaK CPEACTBE HAYYHOI'O MO3HAHUS
JIeHCTBUTEIIFHOCTH. MeTOIBI, CBI3aHHEIC C
HEMOCPEJACTBCHHBIM U3yUYCHUEM BEIIIECTB: HA0JI0ICHNE,
ONHMCaHKE, CPABHEHHE, XUMUYECKUI SKcriepuMeHT. [lonsTue
00 mHAMKaTOpax. XMMHUYECKHUH SI3bIK, €r0 BKHECHUIITHE
(GYHKIIUU B XUMHUYECKOM HayKe.

JlaGopaTopHble onbIT. M3MeHeHnEe OKpacku WHAMKATOPOB
B Pa3IMYHBIX CpeIax.

HaGmonate JeMOHCTpUpYEMbIE U CaMOCTOSITEIIBHO
npoBoauMble  OmbITHl.  ONUCBHIBaTH  CBOMCTBa
M3y4aeMbIX BELIECTB HA OCHOBE HAOIIONEHMI 3a MX
IPEBPALCHUSMU. YUUTHCS MPOBOJUTh XUMHUYECKUN
skcriepuMeHT. Co0It01aTh TEXHUKY 0€3011aCHOCTH.
Hcnons3oBath METOo[ CpaBHEHHUS npu
XapaKTEPUCTUKE CBOMCTB BEILIECTB

4. BemecTBa B
OKPY:KaIIIel HAC
NpUpojae U TeXHUuKe (8 4)

1. YUucTele BemecTBa U CMECH.

2. llpakTuyeckas padora Ne2 . OuucTKa BEIIECTB.

3. PactBopsbl. PacTBOpUMOCTD BEIIECTB.

4. IlpakTnyeckas: padora Ne3. PacTBOpUMOCTD BEILIECTB.
5. CriocoOblI BbIpa)keHUsI KOHIIEHTPAI[UK PAaCTBOPOB.
Pemenue 3ana4 Ha pacTBOPBI.

6. IlpakTnyeckas padora Ned. [IpuroToBneHne pacTBOPOB
3aJJaHHOM KOHLIEHTPALINH.

7. 3axons! ['eii-JIroccaka u ABorajipo.

8. Pemenune 3anau. PacdeTsl ¢ HCIIOJIB30BAHUEM T'a30BBIX
3aKOHOB. OTHOCUTENBbHAS IIJIOTHOCTD Ia30B.

JemoncTpanuu. 1. Paznenenue cmecell pa3nuuHbIMU
METOJIaMU: METOJIOM OTCTaUBAHMSI; C TIOMOIIBIO
JEJINTENBHON BOPOHKH; METOJOM KOJIOHOYHOMN

VYcraHaBnuBaTh MEKIPEIMETHBIE CBSI3U. YUUTHCS
MPOBOJANTH XUMHUYECKHI skcmepuMeHT. Habmrogath
MpeBpaIieHus] u3y4daeMbIX BemlecTB. OMNUCHIBATH
CBOMCTBA BEIIECTB u cMmecen B X0J1e
JIEMOHCTPALIMOHHOTO u 71a60paTOPHOTO
sKkcniepuMeHTOB. CpaBHHMBATh UWCTHIE BEIIECTBA U
cMecH. YMeTb paszaensiaTh cMecH. [IpoBoauTh
OUYHCTKY BEIECTB OTCTanBaHUEM, (UIHTPOBAHUEM,
BbIIApUBaHUEM. JlemaTh BBIBOABI U3 PE3YJbTATOB
NPOBEACHHBIX XUMUYECKHX OMbITOB. (COCTaBIAThH
KJacCu(UKAIMOHHBIC CXEMBI. [IpumensTh
CUMBOJIMKO-Tpapriueckue CpeacTBa HArJISAHOCTH.
BprunciiAiTe MaccoByr  JIOJK0  PaCTBOPEHHOIO
BellecTBa B pactBope. lIpuroraBiauBarh pacTBOPHI
3aJaHHOMN KOHILIEHTPaLUH. ITonp30BaThCs




Pa3znen yue6HOro Kypca.

OcHoBHOe CoaepikaHMe IO TeMaM

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B
NesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

xpomarorpaduu. 2. Koanekius pa3anyHbIX COPTOB HEPTH,
KaMeHHOTro yriist. 3. Kosutekuus mpupoaHbIX |
CHHTETHYECKUX OpraHu4ecKux BemecTs. 4. PactBopenue
BEIIECTB C Pa3IMYHBIM KO (YUITEHTOM PAaCTBOPUMOCTH. 5.
VYcioBHs U3MEHEHHS pAaCTBOPUMOCTH TBEPABIX U
ra3oo0pa3HbIx BeniecTB. 6. TermnoBbie 3PEeKTH TpH
pacTBOpEHUH: PaCTBOPEHUE CEPHOI KUCIIOTHI, HUTpaTa
aAMMOHWSIL.

JlaGopaTopHble ONBITHI.

1. O3nakomieHue ¢ o0pa3amMu IPOCTHIX U CIOKHBIX
BEIIECTB, MUHEPAJIOB U TOPHBIX MOpo. 2. Pa3nenenne
CMECH CepBbI U JKee3a, pa3JieliecHue cMecH He(hTH U BOJIBIL. 3.
HccnenoBanue GpU3NYeCKUX U XUMUYECKHX CBOHCTB
MPUPOJHBIX BEIIECTB (M3BECTHAKOB). 4. MI3yueHue BIUSHUSA
MIpUMeECe B BEMIECTBE HA €ro (PU3NUECKUEe U XUMHUIECKHE
CBOMCTBa (B3auMO/IefiCTBHE 1a0OPATOPHOTO U TEXHUUECKOTO
KapOOHaTa KalblMs ¢ CONSHOM KUcoToM). 5. O0yrinuBaHue
opranudeckux BeuiecT. 6. CpaBHeHHE TPOO BOJBI:
BOJIOTIPOBOIHOM, U3 TOPOACKOTO OTKPBITOTO BOJIOEMA.
3HAaKOMCTBO C 00pa3aMH MPOAYKIIUN XUMHUUECKUX U
CMEXHBIX C HUIM ITPOU3BOJICTB.

uHdpopmanued W3 JAPYrUX ~ UCTOYHUKOB
MOATOTOBKU KPATKUX COOOIICHUA.
['oToBUTH KOMIIBIOTEPHBIC MPE3CHTALIMH 110 TEME

JUIA

5. IlonsiTHe 0 ra3zax.
Bozayx. Kucaopoa.
I'openue. (6 4)

1. Bo3agyx — cMmech rasos.

2. Kucnoposn — XUMHUYECKHUH 3JIEMEHT U TPOCTOE BELIECTBO.
[Tonyuenue kucmopona.

3. IlpakTnyeckasi padora NeS. [Tonydenue kucinopoaa u
W3YyYEHHUE €ro CBOMCTB.

4. XvMn4ecKkue CBOWCTBA U IPUMEHEHUE KUCIOPOa.

5. Pemenue 3anau u ynpaxHenuit no reme «Kuciopoay».

6. KourpoJsbHas paora Ne2.

Hcmonb3oBarts MCKIIPCIMETHBIC CBsA3U.
Hcnonb3oBaTh mpuMephl pelIeHHs THUIIOB 3ajad,
3a1aYHUKHU C HpI/IBe)IéHHBIMI/I B HHUX aJIrOpuTMaMun
pemenus 3amad. O600mAaTh U CHUCTEMATH3UPOBATH
3HaHUS 00 HU3YUCHHBIX BCHICCTBAX. Yuaurteca peuaTtb
HCCIIEIOBATENECKUM myTéM MOCTABIICHHYIO
npobnemy. HalmromaTe mpeBpaieHus H3ydaeMbIX
BemiecTB. ONUCHIBATH CBOWMCTBA BEIIECTB B XOJE
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Hemoncrpaumu. 1. [Tonydyenue kucnopoga. 2. Cxuranue B
aTMocepe KuCIOpoJa, cepwl, yris, KpacHoro docdopa,
Hatpus, xenesa. 3. [lonydyenue o3ona. 4. BzaumopeiictBue
030HAa C pacTBOpaMU MHIUTO U uoAuaa kKamus. 5. OnbIThl,
MOATBEPKAAIOIIUE COCTaB Bozayxa. 6. ONbBITEL 1O
BOCIUIAMEHEHUIO U TOPEHUIO.

JI€MOHCTPAIIMOHHOTO U 1a00paToOpHOTO
9KCHEPUMEHTOB. YUMTBCS PACKpbIBaThb NPHUUYUHHO-
CIIEZICTBEHHYIO  CBSI3b  MEXAY  (U3HYECKUMH

CBOMCTBaMH M3y4aeMOI'0 BEIIECTBA M CIIOCOOAMH €Tro
cobupanus. [IpUMEHATh TOTy4YeHHBIC 3HAHUS TPHU
MPOBEICHUM XHMHYECKOT'0 AKCIIEPUMEHTA.
VYcranaBnuBaTh CBS3b MEXK/y CBOMCTBAMU BELIECTBA
u ero mnpumeHeHueMm. OTOHpaTh HEOOXOIUMYIO
WH(GOPMAITHIO U3 Pa3HBIX UICTOYHHKOB.

['0TOBUTH KOMIIBIOTEPHBIE IPE3CHTAIIMH 110 TEME

6. OcHOBHEI€E KJIACCHI
HEOPraHUuYeCcKHX
coequHenui (11 4)

1. Oxcunpl. Ux knaccudukanus. [Tonsrue 00
aM(pOTEpPHOCTH.

2. OcHOBaHUS — THAPOKCH/IBI OCHOBHBIX OKCHJIOB.

3. Kucnortsr.

4. Comn. CocTaB 1 HOMEHKJIATypa.

5. X¥MHYECKHE CBOMCTBA OKCHUJIOB.

6. XMMHYECKUE CBONCTBA KUCIIOT.

7. IlonyyeHre U XUMUYECKHE CBOKMCTBA OCHOBAHMIA.
AMdoTepHbIe THAPOKCUIBI.

8. Xummnueckue CBONCTBA COJIEH.

9. Knaccudukanys u reHeTHIecKast CBSI3b MEXY KilaccaMu
HEOPTraHUYECKUX COCTUHECHUI.

10. IIpakTHyeckas padora Ne6. VccnenoBanue CBOWCTB
OKCHJIOB, OCHOBaHMM, KHCJIOT.

11. KouTpoabHas padora Ne3.

JleMoHCTpaL UK. 1. O06pa3sisl COCIMHEHUU —
IIPEICTABUTENEH  KHCIIOT, coJel, HEPACTBOPUMBIX
OCHOBaHHI, [Ieno4eH, OKCHOB. 2. OmLITHI,

HccnenoBaTh  CBOMCTBA  M3y4aeMbIX  BEILECTB.
Hab6monate busznueckue u XUMHUYECKHE
NpeBpallleHus] Hu3y4yaeMbIX BemiecTB. OmuChIBaTh
XUMHYECKHE peakuuu, HaOaoJaemMbple B XOJe
JEMOHCTPALIMOHHOTO u n1abopaTopHOTO
JKCIIEPUMEHTOB. JlenaTh BBIBOJBI W3 pE3yJIbTaTOB
MPOBEAEHHBIX XUMHUYECKUX OIBITOB.
Knaccugpunuposats n3y4yaemble BELIECTBA.
CoctaBnarb GpopMysbl OKCHAOB, KUCIOT, OCHOBAHUH,
cosel. XapakTepu3oBaTh COCTaB M CBOMCTBa
BEIIECTB OCHOBHBIX KJIACCOB  HEOPTraHMYECKUX
COCIMHEHUI. 3amuchiBaTh YpaBHEHHUS XUMHUUYECKHX
peaKLuii.

OcCyIlecTBISATh ~ T€HETUYECKYIO  CBS3b
KJIacCaMHM HEOPTaHMUECKUX COETUHEHUN

MEXKIY




Pa3znen yue6HOro Kypca.

OcHoBHOe CoaepikaHMe IO TeMaM

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B
NesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHI)

WUIIOCTPUPYIOIIME CYIIECTBOBAHUE TI'€HETHMUECKON CBS3U
MeXay coenuHeHusMu Qocdopa, yrieponga, HaTpusi,
Kanblus. 3. B3aumoselicTBre Kanbls U HATPUs ¢ BOJIOH. 4.
HevictBue WHAUKATOPOB. 5. OMBITH, WIUIIOCTPUPYIOIINE
XMMHUYECKHUE CBOIMCTBA OT/ENIbHBIX KJIACCOB HEOPraHUYECKUX
coenuHeHW. 6. OOpa3ibl MPOCTHIX BEIIECTB W HX
COEIUHEHUN (OKCHUAOB M THJPOKCHIIOB), 0OOpa30BaHHBIX
3JIEMEHTaMU OJTHOTO MepPHO/a.

JlabopaTopubie onbiThl. 1. Paccmorpenue o00pasios
okcuaoB (yrnepoga (IV), Bomopoma, docdopa, wmenwu,
KaJbIys, Kelesa, KPEMHHUS). 2. HaoOmronenue
pPacTBOPUMOCTH OKCHJIOB aJIOMUHUS, HATpUs, KajbIlHs,
Menu B Boxe. 3. OmpeneneHue cpeabl MOTYYEHHBIX
pacTBOpOB ¢ MOMOILIBIO uHAMKaTOpa. 4. PaccMmorpeHue
o0pa3loB cojiell W OmpelesieHue UX pPACTBOPUMOCTH. 3.
B3aumoneiictBue okcunoB Kanblus U (ocdopa ¢ BOIOM,
olpesieJieHUue XapakTepa 00pa30BaBLIETrOCs THAPOKCUAA C
IIOMOUIBI0 MHAMKaTOpa. 6. BzaumoneicTBue OKCUAOB MeIU
(IT) m nunkKa ¢ pactBopoMm cepHOUl kuciotTel. 7. [lomyuenue
YIJIEKUCIIOTO Ta3a ¥ B3aHUMOACUCTBHE €ro € H3BECTKOBOM
Bozioi. 8. MccrienoBanuie CBOMCTB CONISTHOM U CEpHON KUCIIOT
C UCIOJB30BaHWEM HHIMKATOpoB. 9. Bsaumoneiicteue
METaJIJIOB (MarHusi, IMHKA, jKeJe3a, MeIu) C pacTBOpaMu
kucnoT. 10. 3MeHeHne okpacku MHIMKAaTOPOB B pacTBOpax
menoyet. 11. BsaumopeilicTBue pacTBOPOB KHCIOT CO
menodyamMu. 12, B3auMopeilcTBHE pacTBOPOB KHCIOT C
HEpPAaCTBOPUMBIMU OCHOBAaHUSMH. 13. [Tomyuenue
HEPACTBOPUMBIX OCHOBAHWI M MCCIENOBAHUE UX CBOMCTB
(Ha mpuMepe THIPOKCH/IA IIMTHKA).




Pa3znen yue6HOro Kypca.

OcHoBHOe CoaepikaHMe IO TeMaM
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NesITeJIbHOCTH YYeHHKA
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Paznes I1. Xumnueckue 3jieMeHTHI, BelleCTBa U XUMHYeCKHe PeaKIUH B CBeTe 3JICKTPOHHOI Teopuu (22 4)

7. CTpoenune aToma
Gw

1. CocTaB 1 Ba)KHEHIINE XapaKTEPUCTUKN aTOMA.

2. N30Tonbl. XMMHUYECKHM 3JIEMEHT.

3. CocTosHue 21eKTpoHa B aToMe. CTpOEHUE NEKTPOHHBIX
000II04eK.

demoncTpanuu. 1. Cxembl onbiToB TomcoHa, pesepdopaa,
Munnukena. 2. CXeMbl  OMBITOB, IOJITBEPIKIAOIINX
CBOMCTBA 2JIGKTPOHA KaK YacCTHUIbl U KaK BOJHBL. 3. Monaenu
aTOMOB Pa3JINYHBIX AJIEMEHTOB.

Hcnons3oBarts MEXKIIPEIMETHBIE
MopenupoBaTe  CTPOCHHE  aTOMa.

MOHATUSA «XUMUYECKUU DIIEMEHT,

HOMED, «MaccoBOE YHUCIIO»,

«OTHOCUTENbHAsE aTOMHAasg Macca», «3JIEKTPOHHAs
000I104KaY, «QIEKTPOHHBII cioi».Jlenate
YMO3AKIJIIOYEHHUsI O XApaKTepe W3MEHEHHsI CBOMCTB
XUMUYECKUX DJIEMEHTOB C YBEJIMYEHHUEM 3apsiiOB
atoMHbIx siaep. I[lonmp3oBarbest umH(OpManuen u3
JPYIrUX HCTOYHUKOB JJig IOATOTOBKH KpPaTKUX
COOOIIEHUH.

['oTOBUTH KOMIIBIOTEPHBIE PE3EHTALIMH 10 TEME

CBSI3M.
Onpenenars
«IOPAIKOBBIN
«HU30TOI,

8. llepnoanueckuii 3aK0H
u [lepnoanueckas
CHCTEMA XUMHMYECKHUX
jemenToB JI.H.
MenpenaeeBa (3 u)

1.CBolicTBa XUMHUYECKUX AJIIEMEHTOB M UX NEPHUOINYECKUE
N3MCHCHMS.

2. Ilepuoanueckuii 3akoH u Ilepuognyeckas cucrema
XUMHUYECKHX 1eMeHTOB /[.M.MenpeneeBa B cBeTe TEOpUH
CTPOECHUS aTOMA.

3. XapakTepucTuka XUMHYECKUX JIEMEHTOB IO MOJ0KEHHUIO
B [ICXD JI.M.Menneneena.

Jemoncrpauuu. 1. Habop crnaiinoB, komorpamm, TaOHIl
«Ileppoguyecknii  3aKOH W CTPOEGHHE  aTroMay». 2.
JleMoHcTpanuss ~ 00pa3loB  INENOYHBIX  METAUIOB U
rajloreHoB. 3. B3aumojeicTBUE IIEIOYHBIX METAIJIOB U
TaJIOT€HOB C MPOCTHIMU U CIOXKHBIMU BEIIECTBAMH.
JlabopaTopuble onbiThl. 1. HccnepoBanue
aM(}OTEPHBIX THAPOKCUJIOB U IIEITOUCH.

CBOWCTB

Knaccudunuposatsb U3y4EHHbIE XUMHYECKHE
AJIEMEHTHI M MX coeAnHeHus. CpaBHUBATh CBOWCTBA
BEIIECTB, NPUHAIIESKAIIMUX K pa3HbIM KJlaccam;
XUMHYECKHE DIIEMEHTHI pa3HbIX TPYIIIL
VYcraHaBiIMBaTh BHYTPU- U MEXIPEAMETHBIE CBS3U.
OnuceiBaTh M XapakTepU30BaTh CTPYKTYPY TaOIUIIbI
«Ilepuoanyeckas cucreMa XMMHYECKHX 3JEMEHTOB
J .. MenneneeBa» (kopoTtkas ¢opma).Paznuuath
NEpUONbl, TPYIIbl, TJABHBIE U  MOOOYHBIE
MOJITPYIITIBL. XapakTepHu30BaTh XUMHYECKHE
JIEMEHTBl 10 ToNokeHuio B Ilepuognueckoii
cucreme J[.M. Menneneesa. CTpyKTypUpOBaTh
MaTepuaql O OKM3HM U JesrenbHoctn  J[.U.
MenneneeBa, 00  yTBEpPXKICHMH  YYCHHS O
nepuoanyHocTi. OTOMpPaTh HHPOPMALIUIO U3 JPYTUX
WCTOYHHUKOB JJIS TIOATOTOBKU KPATKUX COOOTIICHHIA.




Pa3znen yue6HOro Kypca.

OcHoBHOe CoaepikaHMe IO TeMaM
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T'oToBUTH KOMITIBIOTCPHBIC MIPE3CHTALUN 110 TCMC

9. CTpoeHue BemecTrsa

(4)

1. KoBaneHTHast CBI3b U €€ BUIBI.

2. IlousiTre 00 MOHHOM CBSA3H.

3. CTeneHb OKHUCICHUS.

4. Kpuctayuinueckoe COCTOSIHHE BEIIECTBA.

JdemoncTpauuu. 1. B3aumoneiictBue HaTpus ¢ XJOpoM. 2.
Mopenu KpUCTAIMYECKUX PEIIETOK BEIIECTB C HMOHHBIM,
aTOMHBIM M MOJIEKYJISIPHBIM cTpoeHueM. 3. Bo3ronka ioxa.
4. Ucnapenue TBEPAOTO YIIIEKUCIIOTO rasa.

PasrpannuvBath TMOHATHUA «XHUMHUYECKas CBSI3bY,
«KpUCTaJTHYecKas pemérkay. O000mars MOHATHUS
«KOBAJICHTHAsI HEMOJISIPHAsl CBS3bY», «KOBAJICHTHAas
MoJIsipHast  CBSI3b», «HUOHHAs CBS3bY», «UOHHAS
KpHUCTaJUINYECKas pemeéTKay, «aToOMHas
KpUCTaJUIMYeCKas pemeéTkay, «MOJIEKYJISIpHas
KPUCTAJUIMYECKAass  pEETKa». YMETh  COCTaBIIATh
CXeMbl 00pa30BaHUs BEIIECTB C Pa3IMYHBIMU
BHUJIaMU XUMHUYECKOU CBSI3MU. VYMmeTb
XapaKTepU30BaTh CBOMCTBA BEIIIECTBA, 3HAas €ro
KPUCTAJUIMYECKYIO pELIETKY. MonaenupoBatb
CTPOCHHE BEIIECTB C KOBAJICHTHOW W HOHHOM
CBSI3bIO. Ornpenenarpb CTCIICHD OKHCJICHHUS
9JIECMEHTOB.

CoctaBnsith  GopMyJibl
OKHCJICHUS DJICMEHTOB

BC€IICCTB  I1IO CTCIICHU

10. Xumuyeckue
peakumu B cBeTe
3JIEKTPOHHOM TEOPUH
(4 9)

1.OKHMCINTENBHO-BOCCTAHOBUTENBHBIE PEAKLINH.

2. CocraBieHHe ypaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pEaKLUI

3. Pemenne 3ama4d u ynpaxHeHU# 110 TeMe «XUMHYECKHe
peaxkuu.

4. KontpoabHas padora Ne4.

JdemoHcTpanmu. [Tpumepsr OKUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIX PEAKIUIl pa3IMYHbIX THUIIOB: TOpPEHUE
BELIECTB, B3aUMOJICHCTBUE METAJIJIOB C raJOre€HaMH, CEpPOH,
a30ToM,(00pa3oBaHNE HUTPHUTA JUTHS), pacCTBOPaMH KUCIOT
U COJIEH.

O606H_[8.TB IIOHATHUA «OKHCIHUTCIb)», «OKHCICHHC),
«BOCCTAaHOBHUTCIIb»,

«BOCCTaHOBIIeHUEY.Pacrio3HaBatTh ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxiuii.
PaccraBmsrs K023 pULIHEHTHI METOJIOM
AJIeKTpOHHOro OanaHca. YcTaHaBIMBaTh BHYTPHU- U
MEXIPEIMETHBIE CBSI3H. CocraBnATh

KJIaCCU(HUKAIMOHHBIE CXEMbI, CpPaBHHUTEIbHBIC W
oboOmaronre Tadnuipl. OTOUpaTh HHPOPMAIUIO U3
JIPYrUX WCTOYHHMKOB JIJISl TOATOTOBKH KPAaTKUX
COOOILEHUI.

['OTOBUTH KOMITBIOTEPHBIC TPE3CHTAIMHU TI0 TEME.
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11. Bonopoa —
POKIAOIIMH BOXY U
JHEPTrUIo

(3 9)

1. Boopona — anemeHT u ipoctoe BeriecTBo. [lonyuenue
BOAOpPOJA.

2. Xumudeckue cBOMCTBA Bojiopoaa. Boaa.

3. [IpakTuyeckasi padora Ne7. [Tonyuenue Bogopoaa u
HCCIIEIOBAaHUE €T0 XUMHUYECKUX CBOMCTB.

demoncrpauun. 1. [lonmyuyenue Bogopona B J1abopaTopui.
2. 3apsanka u ucnoas3oBanue annaparta Kunna. 3. Jlerkocts
Bogopona. 4. Jlucddysus Bomopona. 5. 'operne Bomoposa.
BoccranoBnenue Menu w3 ee OKCHAa B TOKE BOAOpoaa. 7.
OmnbITHI, TOATBEPKAAIOIINE XUMUIECKHUE CBOMCTBA BOABI. 8.
XuMUYecKue CBOMCTBA IEPOKCHIA BOJOPOIA.
JlabopaTopubie omnbITbl. 1. Ilonyuenue Bogopoga u
M3Y4YEeHHE €ro CBOMCTB. 2. BoccTaHoBUTENbHBIE CBOWCTBA
BOJIOpO/IA.

HaGmromate mnpeBpamieHuss H3y4aeMbIX BEIECTB.

OnwuceiBaTh ~ CBOWCTBA  BEIMIECTB B XOJE
JIEMOHCTPAIIMOHHOTO u 71a00paTOPHOTO
skcniepuMeHToB. CoOJrofaTh MpaBHiIa TEXHHUKH

0€30MacCHOCTH. YUUThCS PACKPHIBATh MPUIHMHHO-
CJICZICTBEHHYIO 3aBHCUMOCTh MEXIY (HU3MYSCKHUMU
CBOWCTBAaMH M3y4aeMOI0 BEIIECTBA M CIOCOOAMU €ro
cobupanus. [IpUMEHSATh MOJyUYCHHBIC 3HAHUS TPU
IPOBEICHUH XUMHUYECKOTO IKCIIEPUMEHTA.
YcTaHaBIMBATh CBSI3b MEX/y CBOHCTBAMHU BEIIECTBA
U €T0 MPUMEHEHUEM.

Otbupath He0OX0IUMYyI0 HH(OPMALUIO U3 APYTUX
UCTOYHUKOB

12. T'ajorennl
(49

1.I"ajtoreHbI — XMMHUYECKUE DJIEMEHTBI U IIPOCTHIE BEIIECTBA.
2. U3UKO-XMMUYECKHE CBONCTBA TAJIOTCHOB.

3. Xnoposogopon. CossiHast KUca0Ta. XJIOPHIBL.

4. lIpakTnuyeckas padora Ne8. [lonyuenue constHo
KHCJIOTHI U OIIBITHI C HEH.

5. KonTpoJsbHas padora NeS.

JMemoncrpanun. 1. [Tomyuenue xnopa. 2. Bzaumozeiicrsue
C XJIOPOM HATpHs, CYpbMBI, Xene3a, kpacHoro ¢ocdopa. 3.
ObecrBeunBanue XJIOpoM Kpacsaumx semiectB. 4. CHHTE3
xjopoBosiopona. 5. IlonmydeHne XJI0poBOIOpOAA peakiuen
oOMeHa W pacTBOpeHHe ero B Boje. 6. BiaumoneiicrBue
Opoma M HOJa C METaJUIaM{; pacTBOpa MOJla C KpPaXxMaJlOM.
7. PactBOpeHne OpoMa W MoJa B BOJE M OPraHMYECKHX
pacTtBopUTeNSIX. 8. B3aMMHOE BHITECHEHHE TAJIOTE€HOB.

Hcnonw3oBarh 3HAHUS JUTSt COCTaBJICHUS
XapaKTEePUCTUKU €CTECTBEHHOTO cemeiicTBa
rasoreHoB. HaOmionaTh mpeBpalieHus H3ydaeMbIX
BemecTB. OnuUCHIBAaTh CBOMCTBA BEIIECTB B XOJI€

ACMOHCTPAlUOHHOT'O 151 Ha60paTOpHOFO
OKCIICPUMCHTOB. YcranaBauBaTh  CBS3b MCKIAY
CBOMCTBAaMM BEIIECTBA U €0 NPUMCHCHUCM.

VYcraHaBIMBaTh BHYTPU- U MEXKIIPEIMETHBIE CBA3H.
Cobnronath npaBuiia TEXHUKH 0€3011aCHOCTH
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JlabopaTopuble  onbIThl. Pacrno3HaBaHue — COJIIHOM

KHUCJIOTHI, XJIOPHUIOB, 6pOMI/I,I[OB, HOIN0B.

13. O600menne 3HAHUI O
HauOoJ1ee BAJKHBIX
XapaKTepUCTHKAX
BEIIECTB U XHMMHYECKHX
npoieccos (24)

1. XapakTepucTuka XHMHYECKOrOo d3JieMeHTa (COCTasB,
CTpOEHHUE, [T0JIOKEHNE B IEPUOANUECKOM CHCTEME).

2. OCHOBHbIE XapaKTEPUCTUKH XUMHUUYECKUX PEAKIIHI: THUIIBI
peakiuii, BO3MOKHOCTb 1 HaIlpaBJICHUS TPOTEKAHUSI.

Knaccudunuposars M3y4YEHHBIE XHUMHAYECCKUE
3JIEMEHTHI M WX coenuHeHus. CpaBHMBATh CBOWMCTBA
BEIIIECTB, NPHUHAMIEKAINIMX K pPa3HbBIM KJaccam;
XUMUYCCKHE 9JIEMCHTHI pPa3HBIX rpymi.
VYcraHaBnuBaTh BHYTPU- U MEXKIPEIMETHBIE CBSI3H.
OnuceiBaTh MPOCTEHIIIME XUMHUYECKHE PEaKIUU C
MOMOIIbIO XUMHYECKUX YPaBHEHUH.
KnaccuduimpoBaTh XUMHUECKHE PEAKITUH.
AKTyanu3upoBaTh 3HaHUS O MIPU3HAKAX XUMHUUYECKHUX
pEaKIINH.

O000ImAaTy MOHATHS «OKHCIHUTENIb)», «OKHCICHHEY,
«BOCCTAHOBUTEIIbY,

«BOCcTaHOBIIeHHE». Pacrio3HaBaTh ypaBHEHUS
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX peaxkuuil.
PaccraBisats KO3 HULIMEHTHI METOA0M

QJICKTPOHHOT'O Oananca.




TEMATHUYECKOE INTAHUPOBAHUE 9 xnacc
(2 4 B He1es110, Bcero — 68 4; U3 HUX 2 4 — pe3epBHOE BpeMsl)

Tembl, pacKpbIBaOIIMe JAHHbII
paznen nporpammbl. Kosmmiectso
YacoB, 0TBOAMMBIX HA JAHHYIO

TEMy

OcHoOBHOE coepxkaHue M0 TeMaM

XapakTepucTHKA OCHOBHBIX BU/10B
JAesiITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAeiCTBHII)

BBenenue (3 u).

=

Xumunueckuu snemeHT. BemectBa. CBoiicTBa BEIIECTB.
OCHOBHBIE KJIaCChI BEIECTB U NX CBOMCTBA.

3. Pemenue pacdeTHbIX 3a/1a4 1o TeMaM «MaccoBast 1071
3JIEMEHTA B BellecTBey», «KoandecTBO BeleCcTBay.

no

KnaccudunupoBaTs n3ydeHHbIE XUMHUYECKUE
2JIEMEHTHI U UX coeuHeHus. CpaBHUBATh
CBOMCTBA BEILECTB, IPUHAUICKAIIUX K PA3HBIM
KJIaCCaM; XMMUYECKHUE DJIEMEHTBI Pa3HbIX TPYIIII.
VYcraHaBIMBaTh BHYTPU- U MEXIIPEIMETHBIC
cBsA3U. ONUCHIBaTh U XapaKTEPU30BaTh
cTpyKTypy Tabmuisl «lleproandeckas cucrema
xumu4deckux aneMeHnToB .M. Menneneesa»
(xopotkast popma).Paznmuars nepuosl,
IpYIIIbL, TJIaBHbIE U TOOOYHBIE TOATPYIIIIHI.
XapakTepu3oBaTh XUMUYECKHUE DJIEMEHTHI 110
nosioxxenuto B [lepuognueckoii cucreme .M.
Meneneesa.

Pa3nen 1. Teoperuueckue ocHoBbl xumuu (14 4)

1. Xumu4eckne peakum u
3aKOHOMEPHOCTH UX
nporexkanus (3 4)

1. CkopocTh XUMHUYECKOM peakiuy.

2. XMMUYECKOE PaBHOBECHE.

3. IpakTnyeckas padora Ne 1. Biusaue pa3mmaHbIx
(akTOpPOB Ha CKOPOCTh XMMUYECKON pEaKIiH.
JemoHcTpanuu. 1. 3aBUCHMOCTb CKOPOCTH PEAKIUHU OT
KOHIIEHTPALlUU pEearupyronnX BeIecTB. 2. 3aBUCUMOCTh
CKOPOCTH pEaKIMU OT TEMIIEpPATyphl. 3. 3aBUCUMOCTh
CKOPOCTH peakLiiy OT IPUPOJIbl pEArHPYIOIINX BEIIECTB. 4.
BnusiHue KoHIIEHTpalK pearupyronux BelecTB Ha
XUMHUYECKOE paBHOBeCHE (Ha IPUMEPE B3aUMOAECHCTBHUS
xnopuna xxenesa (I11I) c poganunom kanus). 5.

Hcnonb30BaTh BHYTPU- U MEXKIIPEIMETHBIE
CBSI3H.

Onpenensartb NOHATHS «TEII0OBOM 3 dexT
peaKum», KTePMOXUMUYECKOE YPABHEHUEY,
«9K30- U DHJIOTEPMHUECKAs PEAKIHS», «ITYTh
NPOTEKaHUS PEAKLUN», «3(P(HEKTUBHBIE
COYZIapeHUs», «IHEPIHsl AKTUBALIUN,
«TOMOT'€HHAsl CUCTEMAY, «TETEPOTrEeHHAas
CHCTEMAY, «CKOPOCTb PEAKIIUNY, «XUMHUYECKOE
paBHOBECHEY.

CocTaBiaTh CXeMbl, TAOIHIIbI, ONTIOPHBIE




Tembl, pacKpbIBaKOLIMe JAHHbII
pazaen nporpamvbl. KosmyecrBo
4acoB, 0TBOAUMBIX HA IAHHYIO

TeMy

OcHoBHOe CoaecpKaHue IO TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JelCTBHI)

B3anmoneincTBue amoMUHASA ¢ MOJOM B IIPUCYTCTBUU BOJBI.
6. B3aumoeiicTBre nmepokcuia BOA0poIa C OKCHIOM
maprasnmna (VI).

JlabopaTopHblie onbIThI. 1. ONbITHI, BBISICHSIOIINE
3aBHCHUMOCTb CKOPOCTH XMMHUYECKOHN PEAKLIUU OT IPUPOIbI
pearupyromux BemecTB (B3auMoIeUCTBUE IIMHKA C COJITHON U
YKCYCHOMN KHCJIOTaMu), OT IUIOIIAHN TOBEPXHOCTH
CONPUKOCHOBEHMSI (B3aMMOEHCTBHE Pa3IMUHBIX IO pa3Mepy
IpaHyj LIMHKA C COJITHOM KUCIIOTOMN), OT KOHLIEHTPALUH U
TeMriepatypsl (B3aumojencteue okcuaa menu (II) ¢ ceproit
KHCJIOTOHM pa3Iu4HON KOHLIEHTPALMH IIPU Pa3HbIX
TEMIEPATYPaAX).

2. Pa3noxxeHue nepokcuaa Boa0poia B MPUCYTCTBUH
KaTaJn3aTopa.

Pacuérnbie 3aga4u. 1. Pacu€Tsl 10 TEPMOXMMHYECKUM
YpaBHEHUSM. 2. Boiuucienue ckopocmu XUuMu4eckou peakyuu
nO KUHemuyeckomy ypasnenuio. 3. Boiuucnenue ckopocmu
XUMUYECKOU peakyuu no epaghuxy eé npomeKauusl

KOHCIIEKTBI, aJITOPUTMBI.

BbINONHATE pacy€Thl 10 TEPMOXUMHUYECKUM
YPaBHEHHSAM pEaKLUM.

Hcrnonbs30BaTh anropuTMel U PELLIEHUH 3a7a4

2. PactBopsl. Teopus
3JIEKTPOJTUTHYECKOM
auccounanmnu (11 4)

1. IlonsaTHe o pacTBopax. Teopus JIEKTPOIUTHIECKON
JUCCOLUALINY.

2. CBolicTBa HOHOB.

3. Peakiuu noHHOTO OOMEHa.

4. XuMUYeCKHe CBOMCTBA KUCIIOT KaK AJIEKTPOIUTOB.

5. XuMuveckue CBOWCTBAa OCHOBAHUH KaK 3JIEKTPOJIUTOB.
6. XuMuvecKre CBOMCTBA COJICH KaK JICKTPOJIUTOB.

7. T'uaponus couneit.

8. Pemenne pacyeTHBIX 3a/1a4 10 TeMe «PacTBOpPEI».

9. IlpakTnyeckast padora Ne 2. Pemenue

[IpoBoauTH HAaOMIOIEHNUS 32 TOBEIEHUEM
BEULIECTB B PACTBOPAX, 38 XUMHUYECKUMHU
PCaKnusAMH, IMPOTCKAOINMU B paCTBOpax.
JlaBaTh OInpenencHus MOHATUH «QJIEKTPOJIUTY,
«HEDJIEKTPOJIUT», «IEKTPOIUTHYECKAS
JUCCOLIAALIUSY.

Paznuyarh nMoHATHE «MOHY.

O000aTh NOHATHS «KATHOH», «AHUOH.
HccenenoBats CBOMCTBA paCTBOPOB
AIIEKTPOJIUTOB.




Tembl, pacKpbIBaKOLIMe JAHHbII
pazaen nporpamvbl. KosmyecrBo
4acoB, 0TBOAUMBIX HA IAHHYIO

TeMy

OcHoBHOe CoaecpKaHue IO TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JelCTBHI)

JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME PACTBOPBI.

10. Pemenue 3a1a4 1 ynpaxxHeHU# 10 TeMe
«OJIEKTPOJINTUYECKAS TUCCOLIALIMSIY.

11. KontpoabHas padora Ne 1.

Pacuérnbie 3aqa4un. Pacu€Tsl 10 XUMUYECKUM YPaBHEHHUSAM,
€CII OJTHO M3 Pearupyronux BEeIEeCTB JaHO B H30BITKE.
Jemoncrpanuu. 1. McneiTanue BenecTs, UX pacTBOPOB U
pacIuIaBOB Ha 3JIEKTPUUECKYIO IPOBOAUMOCTS. 2. BiausHue
pa30baBieHus Ha cTeneHb Auccounanuu. CpaBHeHUe
AIIEKTPUYECKON TPOBOJUMOCTH KOHIIEHTPUPOBAHHOTO U
pa30aBIECHHOTO PaCTBOPOB YKCYCHOM KHCIIOTBI

6. 'uaparanus u aeruapaTaiys HOHOB (Ha pUMepax
0€3BOJHBIX COJIEH U KPUCTAJIOTHIPATOB XJI0pHUaa KobanbTa
(II), cynedaros menu (I1) u nuxens (I1)).

JlaGopaTopHble onbIThl. 1. Pacmeopenue seujecms 6 6ode u 6

bensune. 2. Peakuuu oOMeHa MEXly pacTBOpaMu
AIIEKTPOJIUTOB.

Tema TBopuYeckoii padoThbl. 3HaueHNE HAYYHON TEOPUH JUIS
MOHUMAaHMSI OKPY’KaIOIIET0 MUPA, HAYYHOU U MPAKTUUECKOM
JeSITeTbHOCTH

OnuceIBaTh CBOMCTBA BEIIECTB B XOJI€
JIEMOHCTPAIIOHHOTO 1 Ta00paTOPHOTO
AKCIIEPUMEHTOB.

Cobmro1aTh MpaBuiia TEXHUKU OE30MMACHOCTH.
XapakTepu30BaTh YCIOBUS TEUCHUS PEAKIIUii B
pacTBOpax AIEKTPOJIUTOB JI0 KOHIIA.
O06001maTh 3HaHUS O paCTBOpax.

CocTaBiATh KIIaCCU(PUKANNOHHBIC CXEMBI,
CpaBHUTEIbHBIC M 0000IIAONINE TAOIHIIBI.
Vcnonb30BaTh BHYTPU- B MEKIIPEIMETHBIC
CBSI3M.

Pacrio3naBath peakiuu HOHHOTO 0OMEHa.
CocTaBlATh HOHHBIE YPABHEHUS PEAKIIUM.
CocTaBiIATh COKpANMEHHBIC HOHHBIC YPABHCHHUS
peaKuuu.

Jlenats pacy€Thl IO XUMUYECKUM YPABHCHHSIM,
€CIIM OJTHO U3 PearrupyroIlInX BEIIeCTB JaHO B
H30BITKE.

Otbupath HHPOPMAIIHIO U3 APYTUX UCTOUHHUKOB
JUTSI TIOATOTOBKH KPATKUX COOOIIECHUH.
['OTOBUTH KOMITBIOTEPHBIE TPE3CHTALINH 110 TEME

Pazpea I1. DiiemeHTBhI-HEMeTAJIbI U MX BasKHel e coeuHenns (23 4)

3. O0masi xapaKTepucTHKA
HEMEeTAJI0B (2 4)

1. DnemeHTHI-HEMeTaIUTHI B Ipupoze u B [lepuoaudeckoit
cucteMe xuMmudeckux saeMmenToB /.M. Menaeneera.
[IpocTble BelecTBa-HEMETAIIIBI.

2. BoiopogHbIe M KUCIIOPOHBIC COSTUHEHHUS HEMETAIIIOB.
Jemounctpanuu. 1. OOpasisl MPOCTHIX BEIIECTB-HEMETAIIIOB

1 uX coequHennil.2. KoteKkuus npocThiX BEIIECTB-TAJIOTEHOB.

Hcnonb30BaTh BHYTPU- U MEXIPEIMETHBIE
CBSI3W.

XapakTepu3oBaTh XMMUYECKUE IIEMEHTbI
MaJIbIX TIEPHOJIOB TI0 MX MOJIOKEHUIO B
MIEPUOUYECKON CUCTEME.

Onpenensitb CBOMCTBA BEUIECTB UCXOIS U3




Tembl, pacKpbIBaKOLIMe JAHHbII
pazaen nporpamvbl. KosmyecrBo
4acoB, 0TBOAUMBIX HA IAHHYIO

TeMy

OcHoBHOe CoaecpKaHue IO TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JelCTBHI)

4. Iloarpynmna KucJjaopoaa u eé
TUNUYHbIE NPEeICTABUTEH

(6 4)

1. O6mas xapakTepuCcTHKa HEMETANIOB OATPYIIIbI
KHCIIOpOJIa.

2. Kucnopon u 030H. Kpyeosopom kuciopooa 6 npupooe.
3. Cepa — npeacrasurens VIA-rpynmsl.

Annotponus cepsl. CBOMCTBa U IPUMEHEHHE.

4. CepoBonopoa. Cynbpuasl.

5. Kucnoponcoaepxkamue coenquaenus cepol (IV).

6. Kucnoponcoaepxaiiue coenunenus cepsl (VI).

5. Hoarpynna a3ora u eé
TUNIMYHbIE PEeACTABUTETH

(79)

1. O61mas xapakTepuCcTHKa 3JIEMEHTOB MOATPYIIBI a30Ta. A30T
— npeacraButensb VA-Tpynimbl.

2. Ammuak. Conu aMMOHHUSL.

3. lIpakTnyeckas padora Ne 3. [lonydyenue aMmmuaka u
OTIBITHI C HUM.

4. Oxcuapl a3ora.

5. A30THast KUCJIOTA U €€ COJIU.

6. ®ocdop u ero coenuHeHust. Kpyeosopom ghocgopa 6
npupooe

7. KonTpoJsbHas pabora Ne2.

KPUCTAJUIMYECKOTO CTPOCHUSI.
O06001maTh 3HaHUS U IeTaTh BBIBOBI O
3aKOHOMEPHOCTSX U3MEHEHUI CBOMCTB
HEMETAJUIOB B MEpUOaX U rPpyIax
MEPUOIUYECKON CUCTEMBI.

[Iporuo3upoBarh CBOWCTBA HEU3YUCHHBIX
3JIEMEHTOB U X COEIMHEHUI Ha OCHOBE 3HAHUI
o Ilepuoguueckom 3akone [[.M. Menneneesa.
Otbupath HHPOPMAIIUIO U3 APYTUX UCTOYHUKOB
JUTSI TIOATOTOBKH KPATKHX COOOIICHUH.
['0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALUU 110
TeMe.

Habmronate 1eMOHCTpUpYEMBIE U
CaMOCTOSITEJIbHO TTPOBOJIUMBIE OTIBITHI.
OnuceIBaTh CBOMCTBA U3yYaE€MbIX BEIIECTB Ha
OCHOBE HaOJIIOICHUI 3a X MPEBPAIICHUSIMHU.
AHaNM3upoBaTh CBOMCTBA HEMETAIIIOB 1O
MOATPYIITIAM.

O06001maTe 3HaHUS U IeTaTh BHIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB
HEMETAJUIOB B MEpPUOJAX U rPpyIIax
MEPUOUYECKON CUCTEMBI.

[Iporuo3upoBarh CBOKWCTBA HEU3YUEHHBIX
SJIEMEHTOB U UX COSNUHEHUN Ha OCHOBE 3HAHUN
o Ilepnognueckom 3akone JI.1. Menneneena.
3anuceIBaTh yPAaBHEHUS OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUN U peakluii
HOHHOTO OOMeEHa.

CocTaBnAaTh KiacCU(PUKAINOHHBIE CXEMBI,




Tembl, pacKpbIBaKOLIMe JAHHbII
pazaen nporpamvbl. KosmyecrBo
4acoB, 0TBOAUMBIX HA IAHHYIO

TeMy

OcHoBHOe CoaecpKaHue IO TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JelCTBHI)

CpaBHUTEJIbHBIC M 0000IIAONINE TAOIHIIBI,
OTIOPHBIEC KOHCTICKTHI.

OTOupaTh HHPOPMAIIMIO U3 APYTrUX HCTOUHUKOB
JUTSI TIOATOTOBKH KPATKUX COOOIIEHUH.
['OTOBUTH KOMITBIOTEPHBIC MTPE3CHTALIMH 10
TEME.

[TpoBOIUTH pacuy€Thl MO YpaBHEHUSM
XUMHYCCKHUX PEAKIIHiA, UCTIONb3YS MOHSATHUS
«MOJIIpHAs Maccay, «MOJISIPHBIH 00bEM»

7. Moarpynna yruepoaa (7 4)

1. O01mas xapakTepuCcTHKa 3JIEMEHTOB MOATPYIIIBI YTIEpoa.
VYrnepon — npeacrasurens [VA-rpynnsl. Annorponust
yraepoaa. AacopOuus.

2. Oxcupel yriaeposa.

3. YronbpHas KUCIOTA U €€ COJIN.

4. lMpakTuyeckas padora Ne 4. [TonyyeHnue okcuaa yriepoaa
(IV) u uzyuenue ero cBoicTB. Pacno3naBanue kapoOHATOB.

5. Kpemnuii u ero coequnenus. Cunuxamuas
NPOMbBLULTIEHHOC.

6. Pemmenue 3amau no reme «Iloarpymma yriepoma

7. KoutpoJubHas padora Ne 3.

JemoncTpauum. 1. [TonydeHne MOHOKIIMHHON 1
rtactuyeckoi cepsl. 2. [lomyuenue 6enoro docdopa u ero
BOo3ropanue Ha Bo3ayxe. 3. [lomyduenue okcuaon azota (1) u
(IV). 4. Tlony4eHnne aMMuaKa M UCCIICIOBaHUE €rO CBOUCTB. 5.
[Tonydenue u uccie10BaHUE CBOMCTB JUOKCHAA yrieposa. 6.
OMnBITHI, MOATBEPKAAIOIINE OOIIHE XUMHUYECKHE CBONCTBA
KHUCTOT. 7. ['opeHue cepsl U yIiis B a30THOW KHUCIIOTE.
Bocniamenenue ckunujapa B a30THON KHUCIIOTE. 8.

XapakTepu3oBaTh NOJIOKEeHHUE 3J1eMeHTOB IV A-
rpynnsl B [ICXD JI.11.Menneneesa, crpoeHue
UX aTOMOB, BO3MO’KHbIE CTEIICHH OKUCIJICHUS,
¢uznyecKre 1 OKUCIUTENbHO-
BOCCTAaHOBUTENIbHBIE CBOMCTBA aTOMA YTJIEPOAA.
AnnoTponHsle Mo (pUKaLMK yTIIepoaa,
001acTH MPUMEHEHUS YTIIepoJia U ero
QJUTOTPOITHBIX BUAOU3MeHeHuH. [Ipoueccsl,
XapaKTEepU3YyIOIIKE KPYrOBOPOT YIJIEPOAa B
IPUPOJIE.

[TporHo3upoBaTh CBOWCTBA HEU3YICHHBIX
3JIEMEHTOB M UX CO€IMHEHUN Ha OCHOBE 3HAHUI
o Ilepnognueckom 3akone JI.1. Menneneena.
3anuchIBaTh YpaBHEHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN U PEaKIUN
HOHHOI'0 OOMEHa.

CocTaBJIATh KIIACCU(PUKANNOHHBIE CXEMBI,
CpPaBHHUTEIbHBIC U 0000IIAIOIINE TAOIHUIIBI,




Tembl, pacKpbIBaKOLIMe JAHHbII
pazaen nporpamvbl. KosmyecrBo
4acoB, 0TBOAUMBIX HA IAHHYIO

TeMy

OcHoBHOe CoaecpKaHue IO TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JelCTBHI)

B3aumoneiicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEpHOM
kucinoTo. 9. KauecTBeHHbIE peakuy Ha aHUOHBL: CYTb(HI-
WOH, Cynb(haT-uoH, KapOOHAT-UOH, XJIOPHUI-UOH, OPOMUI-HOH,
MOJU/1-UOH, HUTPAT-HOH, (hocPar-uoH.

JladopaTtopublie onbIThl. 1. O3HaKOMIICHHE C 00pa3aMu
cephl U e€ MPUPOAHBIX coenuHeHui. 2. [lonydyenne ammuaka u
HCCJIEI0BAHUE €r0 CBOMCTB. 3. O3HAaKOMJIEHUE C XUMUYECKUMU
CBOIcTBaMM BOJHOIO pacTBopa ammuaka. 4. [lonyuenue
YTJIEKHUCIIOTO Ta3a U u3y4eHue ero cBoucTB. 5. KauecTBeHHbIe
peaxIy Ha AaHWOHBI KKCIIOT. 6. Pacro3HaBanue Xi10puaos,
cynb(haToB, KapOOHATOB.

Pacuérnbie 3axauun. Boruucienue maccol uim o0bEMa
IPOAYKTa PeakIMy Mo U3BECTHON Macce U 00bEMY
MCXOJIHOTO BELIECTBA, COJIEPIKALIETO MPUMECH.

Tembl TBOpYeckux padoT. XuMHUUECKHE CBONCTBA DJIEMEHTOB
U UX POJIb B 3KOJIOTHYECKUX IIpoleccax (Ha nmpumepe
u3ydeHHbIX neMeHToB IV, V, VI rpynn).

®docdop (azoT, cenen, 6op). Pactipoctpanenue B npupoe;
COCTaB, CTPOEHHE, CBOMCTBA U POJIb HEMETAJUIOB B
texHochepe. KpeMHuii B moaynpoBOgHUKOBOM
npoMblIeHHOCTH. ColTHeuHble 6aTapeu.

OIOPHBIC KOHCIICKTHI.

OTtbupath HHPOPMAIIHIIO U3 APYTUX UCTOUHUKOB
JUTSL TIOJITOTOBKH KPATKUX COOOIICHUH.
["'OTOBUTH KOMITBIOTEPHBIC TTPE3CHTAINH 110
TeMe.

[TpoBOAWTH PacUEThI 110 YPABHEHUSAM
XUMUYECKUX PEAKIUi, UCTIONb3YS TTOHSITHSI
«MOJISIpHAST Maccay, «MOJISIPHBIH 00bEMY,
«IIPUMECH.

Pazpean I11. Metasusl (12 1)

8. O01mMe cBOMCTBA METALJIOB
(4 )

1. DnemMeHTBI-MeTaIIBI B IPUPOJIE U B IEPUOINYECKON
cucreme. OcoOOEHHOCTH CTPOEHUS UX aTOMOB.

2. Kpucrananueckoe CTpoeHne u (PU3NKO-XUMUYECKHE
CBOMCTBA METAJUIOB.

3. DNEKTPOXUMHUYECKHUE TPOLECCHI. DIEKTPOXUMUYUECKUN Psijl
HaIPSKEHUN METAJIOB.

Hcmons30BaTh BHYTPU- U MCKIIPCAMCTHLIC
CBsI3H.

HccnenoBaTh CBOMCTBA HU3Yy4aCMbIX BCIICCTB.
Ha6n1011aT1) M OIIMCBIBATb XUMHUYCCKHUE PCAaKIINH.
OHpCI[eJ'IHTL CBOICTBA BEIIECTB UCXOAS U3
KPUCTATIIIMIECKOT'O CTPOCHHA.




Tembl, pacKpbIBaKOLIMe JAHHbII
pazaen nporpamvbl. KosmyecrBo
4acoB, 0TBOAUMBIX HA IAHHYIO

TeMy

OcHoBHOe CoaecpKaHue IO TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JelCTBHI)

4. Cnnasel. [ToHsiTue KOppO3UM METAIIIOB.

Kopposus memannos u mepwr 60pvovl ¢ Hell.
JMemoncTpamuu. 1. OOpa3ibl METAIUIOB U UX COSTUHEHUH,
M3y4YEHUE UX IEKTPUUYECKON TPOBOJUMOCTH. 2.
TennonpoBoAHOCTh METAIOB. 3. Mojenu KPUCTAIITMUYECKUX
PEETOK METAILIOB

XapakTepu30BaTh XUMUYECKUE 3JIEMEHTBI
MaJIbIX TIEPHUOJIOB O UX MOJOXKCHUIO B
MIEPUOTUIECKOM CUCTEME.

O0001mAaTs 3HaHKS U [ENIaTh BBIBOALI O
3aKOHOMEPHOCTSX M3MEHEHUI CBONCTB
METAJUIOB B IEPHOIAX M IPYIIax
MEPUOTUIECKON CHCTEMBI.

[Tporuo3upoBaTh CBOMCTBA HEU3YUCHHBIX
3JIEMEHTOB U MX COEIMHEHHUI HA OCHOBE 3HAHUI
0 MEPUOINICCKOM 3aKOHE

9. MeTa/u1bl IJIaBHBIX
U MO00YHBIX moArpynmn(8 4)

1. Metamnsl [A-rpynnsl nepuogu4ecKoil CUCTEMBI U
o0pa3yeMble UMH NPOCTHIE BEIECTRA.

2. Metanns! [IA-rpynmnsl nepuogMuecKoi CUCTEMBI U UX
BAKHEUILINE COETUHEHMUS.

3. Kécrkoctb Bonbl. Ponb memannog lIA-epynnsi 6 npupooe.
4. ATIOMUHHUH U €r0 COEINHEHHUS.

5. XKene3o — npeacTaBuTeNlb METAIIOB MOOOYHBIX MOATPYIII.
Baxneiue coequHeHus Kemesa.

6. IIpakTuyeckas padora Ne 5. Pemenue
AKCIIEPUMEHTANIbHBIX 3a4a4 110 Teme «MeTaibDy.

7. Pemienne 3a1a4 v yrpa)xHEHUN 110 TEME METAILIIBI.

8. KonrpoJusHas padora Ne 4.

HemoncTpaumu. 1. B3anmoieiicTBre METAIIOB C
HEMETaJIIaMH U BOAOH. 2. ['opeHne, B3anMOAEHCTBHE C BOJIOU
JIUTHSL, HATPUS U Kanblud. 3. B3auMmoencTBre ¢ BOaou
okcuja Kanpuus. 4. KauecTBEHHbIE peaKkIuy Ha MOHBI KaJIbLIMS
u Oapusl. 5. YcTpaHeHne )KECTKOCTH BOJBI. 6. MexaHnuueckas
MIPOYHOCTh OKCHUJIHOM IUIEHKHU altfOMUHU. 7. B3anmoneicteue

HccenenoBats CBOMCTBA U3Y4aeMbIX BEILECTB.
Hab6nronaTh 1 onmuchIBaTh XUMUYECKHUE PEAKITUH.
Habmtonate 1eMOHCTpUpYyEMBbIE U
CaMOCTOSITENIbHO MPOBOIUMBIE OTIBITHI.
OnuceiBaTh CBOMCTBA M3yIaeMbIX BEIIECTB Ha
OCHOBE HaOIO/IEHUH 3a X PEBPAIICHUSIMH.
O0001AaThs 3HAHMS U JIeNIaTh BRIBOALI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOMCTB
METAJIJIOB B IMEPUOJIaX U TPYIIITax
MEePUOINYECKON CUCTEMBI.

[TporHo3upoBaTh CBOWCTBA HEM3YUCHHBIX
3JIEMEHTOB M UX CO€IMHEHUI Ha OCHOBE 3HAHUI
0 MEePUOINICCKOM 3aKOHE.

3anuchIBaTh YpaBHEHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN U PEaKIUN
HOHHOI'0 OOMEHa.

CocTaBJIATh KIIACCU(PUKANNOHHBIE CXEMBI,
CpPaBHHUTEIbHBIC U 0000IIAIOIINE TAOIHUIIBI,




Tembl, pacKpbIBaKOLIMe JAHHbII
pazaen nporpamvbl. KosmyecrBo
4acoB, 0TBOAUMBIX HA IAHHYIO

TeMy

OcHoBHOe CoaecpKaHue IO TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JelCTBHI)

AJIIOMUHUS ¢ BOJIOH. 8. BzauMoaeiicTBre aTIOMUHUS C
OpOMOM, KUCIIOTaMH, II€JT0OUYaMH.

JladopaTtopHuble onbIThl. 1. PaccMoTpenue oOpa3iion
METAJIJIOB, UX COJIEW U IPUPOJHBIX COETUHEHUM. 2.
B3aumoneiicTBre MeTaIOB C pacTBOpaMu coJjiei. 3.
O3zHakomMiieHHe ¢ 00pa3liaMu CIIaBOB (KoJuieKus «MeTaisl
U cIIaBbl»). 4. O3HaKoMIiIeHHE ¢ 00pa3aMu IPUPOIHBIX
coeuHeHuN kanbuud. 5. O3HaKoMJIeHHE ¢ 00pa3LaMu
QIIOMUHUS U €ro cIjaBoB. 6. O3HaKoMIIeHHE ¢ 00pa3Lamu
yyryHa u ctainu. 7. CBoICTBa OKCHJ0OB U TUAPOKCHIOB
amomuHus. 8. [loyyeHue u uccineoBaHue CBOIMCTB
ruapokcuaos xenesa (I1) u xenesa (I11). 9. KauecrBenusie
peakuuu Ha HOHBI Xkeine3a. 10. BzanMmoaelicTBue HUHKA 1
JKeJle3a ¢ pacTBOpaMM KHUCIIOT U LIEJIOUEH.

Tema TBOp4Yeckoit padoTbl. MeTaisl 1 COBPEMEHHOE
001IEeCTBO.

OIOPHBIC KOHCIICKTHI.

OTtbupath HHPOPMAIIIIO U3 APYTUX UCTOYHHUKOB
JUTSL TIOJITOTOBKH KPATKUX COOOIICHUH.
["'0TOBUTH KOMITBIOTEPHBIE MPE3EHTAIIMU IO
TeMe.

[Tpon3BOIUTH PacU€THI 10 YpaBHEHUSIM
XUMUYECKUX PEAKIUi, UCTIONb3YS TTOHSITHSI
«MOJISIPHASI Maccay, «MOJIIPHBINA 00BbEMY,
«TEPMOXUMHUYCCKUE YPABHECHUS PEAKIIUI»,
«TeTIoBOH 3(PPEeKT peaKium»

Pa3znen IV. O61ue cBeieHus1 00 opraHuvdeckux coeauHenusx (8 u)

10. YraeBoaopoasl (5 4)

1. BO3HUKHOBEHME U pa3BUTHE OPraHUYECKON XUMHUHU —
XUMHUH COEAMHEHNH yTIIIepoa.

2. Knaccugukaiys 1 HOMEHKIIaTypa YIriieBOJAOPOI0B.

3. IlpenenbHble YriIeBOAOPOIbI — aJIKaHBI.

4. HenpenenbHbI€ YTIIIEBOAOPOIbI — AJTKEHBI.

5. HenpenenbHble yrieBoaopoasl — ankuHel. [IpuponHbie
HCTOYHUKH YTJIEBOJOPOJIOB

11. Kucaopoacoaepxaiiue
OpraHuYecKne coeMHEeHUus
2w

1. Kucnopoacoaepxaniyue OpraHM4ecKie COeIMHEHNS.
CnupTsl.
2. KapGoHOBBIE KUCTOTHI

HabmtonaTe 1eMOHCTpUpYyEMBIE U
CaMOCTOSITEJIbHO ITPOBOIUMBIE OTIBITHI.
OnuceiBaTh CBOICTBA U3yYaeMBbIX BEIIECTB Ha
OCHOBE HaOJIOJICHUH 32 UX MPEBPALICHUSIMHU.
CocTaBiATh CTPYKTYpHBIE (POPMYJIBI
OpraHn4ecKux BemecTB. OnpeaensTh MOHITUS
«TOMOJIOTY, «TOMOJIOTHYECKUH P,
«HU30MEpPBI».

CpaBHUBAThH CBOMCTBA MPE/IEIbHBIX U
HENpPEIENbHbBIX YIIEBOIOPOAOB.




Tembl, pacKpbIBaKOLIMe JAHHbII
pazaen nporpamvbl. KosmyecrBo
4acoB, 0TBOAUMBIX HA IAHHYIO

TeMy

OcHoBHOe CoaecpKaHue IO TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JelCTBHI)

12. buoJIOrHYeCKH BasKHbIe
OpraHuyecKue coeINHeHUs!
("KHpBI, YIJI€BO/bl, 0eJKH)
(1w

1. bronoruuecku BayKHbIC COCTUHEHUS — JKHUPBI, YIIICBO/IBI,
OeJIKu.

Nemonctpanuu. 1. Komtekuus «HedTs 1 HehTEnpOIyKTHI».
2. Moaenu MOJIeKyl OPraHM4eCKUX COEIUHEHUN. 3.
B3aumoneiicTBue 3TuneHa ¢ OpoMHON BOJON U pacTBOPOM
nepmanranara kanus. 4. [lomyuenue anerusieHa u ero
B3auUMOjIeicTBUE C OpoMHOI Bos0oH. 5. Bocrmamenenue
cupToB. 6. ONBITHL, MOATBEPKIAIONINE XUMUYECKIE CBONCTBA
KapOOHOBBIX KUCIIOT. 7. Peakius arepudukanyu Bemecrsa. 8.
Monenb monekynsl 6enka. 9. [lenarypauus Oenka

CocCTaBJIATh KJIACCU(PUKANMOHHBIC CXEMBI,
CpPaBHHUTEIbHBIC U 0000IIAIOIINE TAOIHUIIBI,
ONOPHBIC KOHCTICKTHI.

[Tonb3oBaTbes MHGOPMALIUEH U3 APYTUX
HMCTOYHHUKOB JJIs ITOJITOTOBKH KPATKUX
COOOIICHHUH.

Mcronb30BaTh BHYTPU- H MEXKIIPESIMETHBIC
CBSI3H.

CpaBHUBATh OPraHMYECKUE BEIIECTBA

C HCOPTaHUYCCKUMHU.

OOBSCHATH MPUUNHBI MHOTOOOPA3Hsl BEIIECTB.
Habntoate 1eMOHCTpUpYyEMBIE U
CaMOCTOSITENILHO MPOBOIUMBIE OTIBITHI.
OnuceiBaTh CBOMCTBA M3yIaeMbIX BEIIECTB Ha
OCHOBE HaOIO/IEHUH 3a X MPEBPAIICHUSIMH.
CocTaBJIATh KIIAaCCU(PUKANMOHHBIC CXEMBI,
CpaBHHUTEIbHBIE U 0000MIAIOIINE TAOIHUIIBI,
OTIOPHBIC KOHCTICKTHI.

Otbupath HHPOPMAIIUIO U3 APYTUX UCTOYHUKOB
JUTSI TIOATOTOBKH KPATKUX COOOIIECHUH.
['OTOBUTH KOMITBIOTEPHBIC TPE3CHTAIINH 10 TEME

Paznen V. Xumus u xxu3ub (7 4)

13. YesioBek B MHUpe BelleCTB
(4 9)

1. BemectBa, BpeHbIE ISl 3J0POBBS YETIOBEKA U
OKPYKaIOIEeH Cpebl.

2. Ilonumepsl.

3. MunepanpHbIe yI0OpEHUS Ha BallleM yJacTKe.

4. llpakTuyeckas padora Ne 6. MuHepanbHble yI00peHUsI.
JlaGopaTropHbie onbIThl. 1. PacriozHaBaHne MUHEpATbHBIX

Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIE
CBSI3H.

Hcnonb30BaTh NpuoOpeTEHHbBIE 3HAHUS U
YMEHHUsI B PAKTUYECKOU NEATEIbHOCTH U
IIOBCEIHEBHOM JKU3HM ISl SKOJIOTUYECKH
IpPaMOTHOI'O NIOBEJIEHUS B OKPY:KaloIlIel cpeie.




Tembl, pacKpbIBaKOLIMe JAHHbII
pazaen nporpamvbl. KosmyecrBo
4acoB, 0TBOAUMBIX HA IAHHYIO

TeMy

OcHoBHOe CoaecpKaHue IO TeMaM

XapakTepucTHKA OCHOBHBIX BH/I0B
AesITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JelCTBHI)

ynoopenuit. 2. O3HaKOMIJICHHE ¢ 00pa3IiaMu MOJIMMEPOB U
M3y4YECHHUE UX CBOMCTB.

O1eHMBaTh BIMSHUE XUMAYECKOTO 3arpsI3HEHHUSI
OKpY’KaIOIIeH Cpebl Ha OpPraHn3M YeJIOBEKa U
JPYTHUE KUBBIC OPTaHU3MBI.

OTtbupaTh HHPOPMAIIIIO U3 APYTUX UCTOUHUKOB
JUTSL TIOJITOTOBKH KPATKUX COOOIICHUH.
['OTOBUTH KOMITBIOTEPHBIC TTPE3CHTAIIMH 10 TEME

14. lIponsBoacTBO
HEOPraHUYeCKNX BEIeCTB M UX
npumenenue (3 )

1. [TonsTe 0 xXuMuUeckoi TexHosoruu. [IponsBoacTBO
HEOPraHMYECKUX BEILECTB U OKPYKAIOILas Cpelia.

2. [lonstue o merayutypruu. [Ipon3BoACTBO M IpUMEHEHHE
YyryHa 1 CTajH.

3. O6006mieHue.

Jemoncrpanuu. 1. KogorpamMmsel u iuHamuueckoe nocodue
«IIpoun3BoaCTBO cepHOI KUCIOTH». 2. Koiekius MuHepanos
U TOPHBIX NOpoJ. 3. Cnatidsl 0 xumuueckoii mexronocuu. 4.
Mopenu npou3BOJICTBA CEPHOUN KUCIIOTBHI.

JlaGopaTtopHsliii onbIT.O31aKOMIEHUE C 00PA3YAMU CbIPbS
0715 npOU3800CMEA CEPHOU KUCIOMbl, YY2YHA U CIAIU

Hcrnonb30BaTh BHYTPU- B MEKIIPEIMETHBIC
CBSI3H.

YuacTBOBaTh B MPOOJIEMHO-TTOMCKOBOM
JIeITEIILHOCTH.

CocTaBiATh KIIaCCU(PUKANNOHHBIEC CXEMBI,
CpaBHUTEJIbHBIC M 0000IIAONINE TAOIHIIBI,
OTIOPHBIC KOHCTICKTHI.

Otbupath HHPOPMAIIUIO U3 APYTUX UCTOYHHUKOB
JUTSI TIOATOTOBKH KPATKUX COOOIICHUH.
['0TOBUTH KOMITBIOTEPHBIE TPE3ICHTAINH 110 TEME

Paznen 9. MaTepuanbHO-TeXHHYECKOe ofecriedeHne 00Pa30BaTeIbLHOTO MpoIecca:

Peanuzamus nenei, SBISIONMXCA IJIaBHBIM yCIOBUEM 3(PQPEKTUBHON y4eOHOH AESITeTbHOCTH HIKOJBHUKOB, HEBO3MOXHA 0€3 HCIOIb30BaHU
OCHOBHBIX 00pa30BaTEIbHBIX PECYPCOB: YYEOHMKOB, Y4eOHO-METOAMYECKUX MATEPUaloOB, HATJSAHBIX JIEMOHCTPAI[MOHHBIX MOCOOMI W Tabmuil,
npuOOpOB M MPUCIIOCOOJIEHUH, a TaKKe COBPEMEHHBIX HMH(OpPMAlMOHHBIX cucTeM, MHTepHeT, 3JIeKTpoHHbIX yueOHHKOB. [Ipu oTbope cpencts
o0y4eHHs COOJIIOJICHBI CIEIYIOIUe YCIOBHS: ydYTeHa creuu(uka MpeaMeTa U COOTBETCTBEHHO BKIIOYEHBI XapaKTepHbIE TOJIBKO JUIs OMOJIOTUH
CPEICTBA; YYTEHbI JOCTHKEHHUS HOBEHIIMX HMH(POPMALMOHHBIX TEXHOJOTHH (MyJIbTHMeNNa, UHTEPAKTUBHAS JIOCKa, ayJIMOBU3YaJIbHBIE CPEJCTBA);
oco0oe BHMMaHHE 0OpallleHO Ha CpeAcTBa OOyueHHs, COJepKaHHE KOTOPBIX MMEET KOMIUIEKCHBIM XapakTep; YYTEHO COOJNIOJIEHHE CHUCTEMHOCTH,
oOecniedrBaroIiel TocoousIMU U 000PYOBaHUEM BCE pa3/ieibl U TEMBI.




Y4yeOHas suTeparypa

PECYPCHOE OBECIIEYEHHE:

H.E.Ky3nenosa, 1.M.TutoBa, H.H.I'apa, A.}O.XKerun. Xumus. 8 knacc. - M.: Bearana-I'pad
H.E.Ky3nenosa, U.M.TurtoBa, H.H.I'apa. Xumus. 9 knacc. - M.: Benrana-I"pad,

3aIauyHUKU:

H.E.Ky3nenosa, A.H.JI€BkuH. 3amauynuk mo xumun. 8 kiacc. - M.: Benrana-I'pad,
H.E.Ky3nenosa, A.H.JI€Bkun. 3anaunnk no xumun. 9 kiacc. - M.: Benrana-I'pad,

CHpaBOLIHI/IKI/I 110 XMMHH

Cnucok caliTOB 10 XUMHH AJIA YYAIIUXCH U YYUTETSA

Ne | Hazeanue cavima unu cmamosu

Cooepoicanue

Aopec (Url)

1 XUMHS U KU3HbD:
HAYYHO-TIOMYJISIPHBIN

DNeKTpOHHas BepCHsl HAyUYHO-TIONYJIIPHOIO KypHasa. ApXuB
coziepxaHuil HoMepoB. JlocTyn K MOJTHOM BEpCUM KypHAJa Yepes

http://www.hij.ru

KypHAaI perucrpaiuio. OpopMIIeHHE TOTHCKA
2 | Alhimik [Tonesubie coBeThI, 3 (HEKTHBIE OMBITH, XUMUYECKHE HOBOCTH, http://www.alhimik.ru
BUPTYAJIbHBIA PENETUTOP, KOHCYJIbTAUH, Kazycel 1 T. /1.
3 | C-BOOKS Jluteparypa o XuMHuu http://c-books.narod.ru
A3Oyka BeO-1moucka Metoauka rmorcka napopmanuu mo xumuu. O630p Oecratubix | hitp://www.chemistry.
4 IUIA XUMHUKOB MMAaTEHTHBIX 0a3 MaHHBIX. ExxeMecsauHble aHHOTAMA HOBBIX bsu.by/abc/

XAMHYECKHX HAYYHBIX PECYPCOB

5 MexaHusmel
OpPraHUYECKUX peaKIun

OCHOBHBIC TUIIBI MEXaHU3MOB XUMUYECKHUX peaKI_lI/Iﬁ

http://www.tl.ru/~gimnl3/docs/
ximia/him2.htm http://www.tl.ru

6 | OnopHbie KOHCHIEKTHI

[ToypouHble KOHCIEKTHI /Uil IIKOJIbHUKOB 8— 11-X KiaccoB

http://khimia.ri 1 .ru/

[0 XUMHHU
OmnbITHI IO ]
7 . Onucanus peakuid, pororpaduu, cripaBoyHasi HHGOPMALUS http://shnic.narod.ru/
HEOPraHWYECKOU XUMUU peatcuit, dpotorpadun, crip (bopwar P
[Tepuoanuaeckast . http://www.jergym.hiedu.
HcTopust OTKPBITHSI 3JIEMEHTOB M IIPOMCXOXKICHUE UX Ha3BaHUH, ..
8 | cucremMa XUMHUYECKHUX . cz/~canovm/vyhledav/variarity/
onucanue (PU3NMUECKUX U XUMHUYECKHX CBOMCTB
DJIEMEHTOB rusko2.html
COOpHUK pacyeTHBIX 3a1a4 10 HEOPTaHU-YECKOH U
Pacuernble 3agaun PHUK pacs A p http://lyceuml.ssu.runnet.
9 OpraHMYECKON XUMUU ISl pabOTHI HAa IKOJIBHOM CIICIIKYpPCE.

110 XUMHH

Cnucok JauTep-pol

ru/~vdovina/sod.html



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

Ne | Hazeanue caiima unu cmamou Cooeporcanue Aopec (Url)
10 | Xumust 1 Bcex DJIEKTPOHHBIN CIPAaBOYHUK 32 MOJHBIN KypC XUMUU hitp:/Awww.informika. ru/text
A p p yp database/chemy/START.html
[IkosbHas XUMHS — | CipaBOYHHK U y4eOHHUK 110 XUMUH. [ TaBHAsI 0COOCHHOCTD — .
11 P 1 . http ://www. schoolchemistry.by. ru
BOYHUK XUMKITBKYIISITOP, KOTOPBIM YIPOIAET PelIeHHE 3a1a4 10 XUMUHU
DJIeKTpOHHAas
p Kuuru u ananutuueckue 0030pbl. YueOHuku. XKypHausl. http ://www. chemnet.ru/rus/
12 | Gubnmoteka ;
Yuebubie 6a3bl qaHHBIX. HoOeIeBCKHE IPEMUH 110 XUMHH elbibch.html
110 XMMUHU
OO6mmas u Marepuansl 1o oOmIeH XUMHUU JJI YIAIIUXCS XUMUKO- .
m p m JA yrati http://lib.morg.chem.msu.ru/
13 | Heopranuueckas OHMOJIOTMYECKHX KJIACCOB: OCHOBHBIC MOHATHS XMMHUH, CTPOCHHE .
tutorials/korenev/1 .doc
XUMHS: 9acTh | aToMa, XMMHYECKast CBS3b
O61mas Marepuasbl 10 HEOPraHHYECKOW XUMUH TSI YUAIIAXCS
CTHEMATM3UPOBAHHBIX XUMHKO-OHOIOTUYECKUX KIIACCOB! http://lib.inorg.chem.msu.ru/
14 | w HeopraHuveckas . . .
OCHOBHBIC KJIACCHI HEOPraHMYECKUX COEAMHEHUH, ux cBoiictBa u | tutorials/korene v/2 .doc
XHAMHS: 9aCTh 2
CH0CO0ObI OJyYEHUS
DKcIepUMEHTATbHBIN . .
P YueOHOoe mocobue 1Mo o0IIeH XUMUH, OTIUYAIOIICeCs HAYIHOM http://www.chem.msu.su/rus/
15 | yueOHuK 1O XUMUU . .
CTPOTOCTBIO M3JIOKEHHUS K CUCTEMOH OmpeieNleHHi school/zhukovl/welcome.html
It 8— 9-x KiaccoB
Hporpamuioe AHHOTUPOBAHHBIC CCHIIKU Ha CYIIECTB Ue MporpaMMHbIE
16 | OoGecneucHue p yHiecTByrotue uporp http://chemicsoft.chat.ru/
peCypChI 10 XUMHH
10 XMMUHU
COOpHHK POCCUICKUX HAYYHBIX M 00Pa30BaTEIIbHBIX
nyonukanuu no xumuu. CripaBoyHasi H”HGopMaius 1 0azbl
DJIeKTpOHHAS AHHBIX TI0 XUMUHU. MaTepHralibl JJIs INKOJIBHUKOB. DIIEKTPOHHbBIE .
17 p A p g p http://www.chem.msu.su/rus/ elibrary

OuOIIMoTEKA IO XUMUU

y4eOHMKH. 3a/TaHUsI BCTYMUTEIbHBIX 9K3aMEHOB 10 XMMHUU B
MI'Y. 3agaun xumMuueckux onumnuaa. MynbtTumeauna-
nyOIMKaIuu




Ne | Hazeanue catima unu cmamou Cooepoicanue Aopec (Url)
HHTepakTUBHBIN KypC MOJATOTOBKU K EHTPATU30BAHHOMY
tectupoBanuio U EI'D o xumuu. [{nst 3aperucTpupoBaHHbIX
M0JIb30BATENEH: TeCThl, TEOPETHUECKUN pa3dop pemieHuid. B .
18 | Penerurop mo Xxumuu » TEOP pasbop p http://chemistry.nm.ru/
CBOOOIHOM JIOCTYIIE: TPOOHBIC TECTHI, IUTEPATYpPa, HEKOTOPHIE
XUMHUUYECKHE MPorpaMMbl. MeToinyeckue peKoMeHAau JIst
noaroroBku K LT u EI'D mo xumun
Poccuiickas nuctaHIoHHAs
19 | onmMmnmana MIKOJIHHUKOB JIMCTaHIIMOHHBIC OJIMMITUAIBI TIO XUMHH http://www.muctr.edu.ru/ olimpiada/
10 XUMUH
Marepuanst onmumnuaz mo xumuu. Onucanue onsiToB. CBocTBa .
XuMudeckas P A . http://www-windows- 125 1 .edu.
20 3JIeMEeHTOB. XUMHUYECKHE CBOICTBa MuHepasioB. ClI0Baph .
CTpaHHYKa yar.ru/russian/cources/chem/

XUMHUYCCKUX TCPMUHOB

TexHUYeCKHE cpeacrea 06yqemm

HoytOyk, mpoekTop, HHTEpaKTUBHASI 10CKA, TEJIEBU30pP, BUICOMArHUTO(POH Y HeOHO-TpaKTHYeCKOoe U YueOHo-/1adopaTopHoe 000py/10BaHue
[Tpubopsl, HAGOPHI MOCY/IBI U TA0OPATOPHBIX MPUHAIICKHOCTEH ST XUMUYECKOTO KCIIEPUMEHTA

OO01ero Ha3HAYECHNS

HarpesarenbHble mprOOpsI (CIUPTOBKA)

Jlocka I CyIIKH ITOCY b

JdemMoHCTpauUMOHHBbIE

Ha6op MoCyabl N HpHHaﬂHC)KHOCTCﬁ AJId AEMOHCTPAIIMOHHBIX OIBITOB 11O XUMUH

[lITatuB A1 IEMOHCTPAIIMOHHBIX POOUPOK

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

KoMmmiekTnl JIA naﬁopaToprlx ONIBITOB U MPAKTHYE€CKHUX 3aHATHH N0 XUMHUH

Becnl




Habop nocyel ¥ mprHAIEKHOCTEH ISl yIEHUYECKOT0 SKCIIEpUMEHTA

HaGop 6anox myst xpaneHust TBEpAbIX peakTuBoB (30 — 50 mur)

Hab6op ckisiHOK ((ps1akoHOB) JIsl XpaHEHUS pAaCTBOPOB PEAKTHBOB

Hab6op mpubopox (I1X-14, [1X-16)

HarpeBartenu npu6ops! (ciuptoBku (50 mur)

[TpuGop 1 oTy4eHus ra3oB

[lItatuB nabopatopHblil xumuueckuit LIIJIX

Mopean
Habop nns MmoaenmupoBanHusi CTPOCHUS OPTaHMYECKHUX BEIICCTB

HarypajibHble 00bEeKTBI
KOJLJIEKI[UHT

ANTIOMUHUNA

MeTanisl U CILIaBhI

MuHepaisl 1 TOpHBIE TTOPOBI

Hedtb n BaxkHelime npoayKTsl ee nepepadboTku

IInacTmaccel

Crekio u n3acinsga U3 CTCKiia

Tonimuso

UyryH u crane

PeakTuBbI

Ha6op «Kucnaotsi»
Kucnora cepnas
Kucnora consnas

Ha6op «Kucnotsi»




Kucnora azorHas

Ha6op «['uapokcub»

Ha6op «Oxcuibl METaIoB)»

Ha6op «MeTtamibi»

Ha6op «OrHeomnacHbIe BEIIECTBAY»
Cepa (nopo1iok)
docdop kpacHbIi

Ha6op «["amoreHsi»
bpom
Non

Habop «["amoreHump»

Ha6op «Cynbdatsl. Cynbdursl. Cyabhuasbny

Ha6op «KapboHatbi»

Ha6op «®ocdatel. Cunukarsi»

Ha6op «Aneratsl. Poganuasl. CoemuHEeHUs Kene3ay.

Ha6op «CoenuHenus mapraHia»

HaGop «Hwutpatsi»

Hab6op «naukaTopsi»

Ha6op «YrneBomopoasi»

Ha6op «Kucnopozconepxaiire opraHnuecKiue BEIeCTBa»

Ha6op «Kucnotsr OPraHu4CCKuUc»

Ha6op «YrneBoasl. AMHHBI)

HaGop «Matepuans»




