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IosicHUTEILHAA 3AHCKA.

EcrecTBenHOHayuHOe 00pa3oBaHHe - OOMH W3 KOMIOHEHTOB MOArOTOBKH MOAPACTAIOLIErO
MOKOJEHHUST K CaMOCTOSTENbHOH >H3HHM, OHO obecrneuMBaeT BCECTOPOHHEE Pa3BUTHE JHMYHOCTH
peO&HKka 3a BpeMs ero 00y4UeHHUS U BOCTIUTAHUS B LIKOJE.

XUMHS - HEOThEMIIEMast HacTh KyJIbTyphl IlosTOMy HeoOxoauma CreuanbHas NCUXONOTHYeCKas
MOArOTOBKA, MPHUBOAALLAS YYALIMXCA K OCO3HAHHIO BAKHOCTH H3Y4€HUs OCHOBHOIO Kypca XMUMHH.

[Mpeamer xumun cnienn@uyeH. Y CneumnocTb ero U3y4eHus CBA3aHa C OBJIAACHHEM
XMMHUYECKUM S3bIKOM, CODMOAEHHEM TEXHUKH 0€30MacHOCTH NPH BbIMOJHEHUH XMMUYECKOTO
IKCTEPUMEHTA, OCO3HAHUEM MHOTOUHCAEHHBIX CBS3eH XUMUM C APYTUMH TIpeMeTaMH.

B 0o0y4yeHnn xuMHHK 00BLIOE 3HAYCHHE HMEET SKCIIEPUMEHT. AHATH3HUPYS Pe3y/bTaThl MPO-
BEAEHHBIX OMBITOB, YHAIIHECs YOSKAAKTCS B TOM, YTO T MIIH HHBIE TCOPETHYCCKUE NPEICTaB-
JIEHHsl COOTBETCTBYIOT WJIH MPOTHBOPEUAT PeanbHOCTH. TONBKO OCYINECTBIIAA X UMUUECKUH IKC-
MEPHMEHT, MOKHO MPOBEPHUTH AOCTOBEPHOCTb MPOTHO30B, CAETAHHBIX HA OCHOBAaHUH Teopuu. B
npouecce SKCIepUMEHTalbHO paboThl yuallinecs TpHOOPETAIOT OMbIT O3HAHUS PealbHOCTH,
SIBJSIFOLLIMIACS. Ba>KHBIM 3TarnoM GOpMHUPOBAHUS Y HUX YOEKIEeHHIl, KOTOpbIE, B CBOKD OUepeb,
COCTABJISIFOT OCHOBY HAYYHOI'O MUPOBO33PEHHS.

Peanu3saris ykasaHHBIX LeNeil CTaja BO3MOXKHA MPH OCHALEHUH LIKOJIBHOTO KaOHHeTa
XHMHWH COBPEMEHHBIMH npubopamu 1 0dopyaosaHuem. TakUM HHHOBALIMOHHBIM 00OPyAOBaHHEM
asnsercs « Touxa pocmay. Vicnonb3oBaHue 5Toro 000pynoBaHHs MO3BOJISET KAYECTBEHHO
U3MEHUTH Mnpolecc oOyueHust XuMuK, KosruecTBeHHbIE 3KCTIEPUMEHThI MO3BOJST ONYYATh
AOCTOBEPHYIO MH(OPMALIMIO O TPOTEKaHHUH TeX MM MHBIX XHMHUUECKHUX MPOLIECCOR, O CBOICTBAX
BemecTB. Ha OCHOBE MONMYYEHHBIX YKCIICPUMEHTAJIBHBIX TaHHBIX 00y4aeMbIC CMOTYT
CaMOCTOSITE/IHO €/1aTh BEIBOABI, 0000ILATh PE3YAbTATHI, BBISIBAATE 3aKOHOMEPHOCTH, UTO
OIHO3HAYHO CIIOCOOCTBYET MOBbILEHHIO MOTHBALMH 00yYeHHS [IKOJNbHHKOB.

CoBpemMeHHble KCMEPUMEHTANbHbIE HCCNELOBAHUS [0 XHMHH VK€ TPYIHO TNPEICTaBHTb Oe3
UCMOJb30BaHUs He TOJbKO aHANOrOBbIX, HO W LM(POBbIX H3MepUTENbHbIX TpudopoB. B
®enepanbHom [NocynapcTBeHHOM 00pasosatensHOM cTanaapte (PIOC) nponucaHo, YTO OHUM U3
VHUBEPCANBHBIX y4EOHBIX MHEHMCTBUI, NPHOOPETAEMBIX YHAIIHMHUCS, MOJLKHO CTaTb YMEHHE
«TPOBEACHHS OMBITOB, MPOCTHIX 3KCHCPUMEHTANBHBIX HCCACHOBAHUH, NPSMBIX M KOCBEHHBIX
M3MEPEHUH C HCMONBb30BAHHEM AHAJIOTOBBIX W UM POBBIX H3MEPUTEIbHBIX TPHOOPOBY.

HaHHas pabouasi nporpamMMa cocTaB/leHa Ha OCHOBE CEAYHOLNX AOKYMEHTOB:
1. 3axon MunucrepcTea 0OpasoBaHus u Haykn Poccuiickoii ®@enepaunn ot 26.12.2012r.
Ne273-®@3 «O06 obpazosanuu B Poccuiickoii @enepannmy;
2. ®enepanpHblil FOCYAAPCTBEHHBINM 00Pa30BATENBHEIN CTAHAAPT OCHOBHOTO OOLIETO
obpaszosanus (3aperucrpuposad B Muntocre P® 01.02.2011 Ne19644);
3. @enepanbHblii nepedeHb yueOHUKOB, peKOMeHA0BaHHbIX (nonyleHHbix) MO u Hayku PP
K MCMOJb30BAHUIO B 00Pa30BaTebHOM NPOLECCe B TEKYLLEM y4eOHOM Toay,
4. Vuebueiii mnan MBOY COLL Ne 3 r. Boponuno
5. Tpeboranust k OCHaIICHNO 00Pa30BATENBHOIO MPOLECCa B COOTBETCTBHH C
cozepr)KareabHbIM HanoJHeHHeM yueOHbix npegmeroB PIrOC,
6. OOIT1 OO0 MBOY COL Ne3,
7. Iporpamma no xumuu Ans 8-11 knaccos oOLeodpasoBaTenbHbix yupexaenuii / H. E.
Kysueuosa, H. H. I'apa u ap.; nox pen. H. E. Kysnenosoii. — M.: Benrana-I pad, 2016.

B kypce 8 knacca yqamuecs 3HaAKOMATCA MEPBOHAYANbHBIMA XHMHYECKUMU NOHATUSIMHA. Kypc
XHMMHUH TPEANONaracT U3yueHNe ABYX pa3aesoB. IIepBriii MOCBSIIECH TEOPETHUCCKUM OOBACHEHUSIM
XUMHYECKUM SBJIEHHSIM HA OCHOBE aTOMHO-MOJIEKYJIsIpHOro yueHus. Bropoii paszen nocssiueH
U3YYEHHIO 3JIEKTPOHHON TEOPHH H HA €€ OCHOBE PACCMOTPEHHIO MEPUOTUIECKOro 3aKOHA H
CUCTEMbl XMMHHECKHX 3JIEMEHTOB, CTPOEHMSI U CBOMCTB BELLECTB U CYLIHOCTH XMMUUECKUX
peakuunii. OH paccuuTaH Ha 2 yaca B HeAenro AJsl 001eo0pa3oBaTeNbHbIX KJ1ACCOB.



HsyueHne kypca OpUCHTHPOBAHO HA HCIOJNB30OBAHUC yHalIUMUCS yueOHUKa ans 8 kimacca u
3aaYHUKA.

3agauHuK gaet oOWHPHBIH MaTepuan Al OPraHU3aluy caMOCTOATENbHOH paboThl HA YPOKaxX U
aoMaliHelt padoThl yuawkxcs. B Hem cojepskaTcs pasHOYPOBHeEBble 3alaHus. bonblioe 4yucao
pa3HooOpasHbIX 3aAaHUi MpPeaoCTaBisieT BO3MOXKHOCTb YUYMTEIHO BapbUpOBaTh COAEpPKaHUE
CaMOCTOATEIIbHOMN PabOThI MO BPEMEHH H YPOBHIO CJIOKHOCTH.

[IpuHummer OO0Y4CHHS XUMHH, TOAXOObl K ONPCIOCICHHIO CONCPXKAaHHMS KypPCOB XHMUH,
MOCJIEAOBATENIbLHOCTL H3JIOWEHHS MaTepHala, METOObl U cpeacTBa oOy4eHHs, OPraHH3aLmns yPOKOB
XUMHH, KOHTPOJIb YCBOEHHS 3HAHUI PAcCMaTpPUBAETCs B METOIHKE OOYUEHHST XMMUH.

B MeroanueckoM nocoOMM paccMOTPEHbl OCHOBbl OPraHM3alliM M KOHKPETHas MeTOAuKa
NpoONEeMHO-HHTErPUPOBAHHOrO 00YUeHUs: XMMUU B 0011e00pa3zoBaTebHOM LIKOE.

JUOakTHYeCKUN MaTepuas, MO3BOJAKIINN OpraHU30BaTh H3Y4YCHHE Kypca MyTeM
OpraHU3aLiy MO3HABATCIbHON ACATCIBHOCTH YHALIUXCS.

Hcnone3zoBanne obopynosanus «Teuka pocmar npu peanuzaunu panHoi OIl nossonser
CO3.aThb YCIOBHS:

* U715 paclUMPEHHS COEPKAHUSL LIKOJIBHOIO XUMHUECKOTO 0Opa3oBaHus,

* 715 OBbILLIEHMS NO3HABATENbHOMH aKTUBHOCTH O0YUarOLIUXCS B €CTECTBEHHO-HAYYHOM
obnacry,

* 1715 pa3BUTHA JHYHOCTH peOEHKa B mpouecce 00y4eHUs XUMHH, €ro COCOOHOCTEH, *

(hopMHPOBaHUA H YAOBIETBOPEHHS COLMANILHO 3HAYUMBbIX HHTEPECOB M MOTPEOHOCTEN;

* 11 padoThl C OAAPEHHBIMU LIKOJbHUKAMH, OPraHH3aLUUU WX PA3BUTHSA B PA3JIUUHBIX
obnactax 00pa3oBaTenbHOMN, TBOPUECKOI ASITENbHOCTH.

Conepxanue maHHOH IIporpaMmel COIIACOBAHO ¢ COACPIKAHHUEM MPUMEPHOHN IPOTrPaMMBI,
peKOMEeHAOBaHHON MHUHUCTEPCTBOM 00pa30oBaHKs U HAYKU PO.
O0mast xapakTepHCcTHKA y4e0HOro npeaMera
Ha OCBOGHHME y4alIMMHCS 3HAHWI, yMEHHUI W HaBbIKOB Ha ©a30BOM YPOBHE, 4TO COOTBETCTBYET
OO0pasoBaresnbHOI NporpaMMe LKOMbI.

Llenb mporpaMmel 00yHEHHS: OCBOCHUE 3HAHUN O XMMHHYECKUX OOBEKTaX M MPOLECcax MPHUPOIDL,
HAINpaBJICHHBIX HA PELICHHE MTOOANBHBIX NTPOOIEM COBPEMEHHOCTH.

3a1a4u NporpaMmbl:
* gceoenue saxciueliux 3Hanui 00 OCHOBHBLIX MOHATHAX M 3aKOHAX XUMHH, XMUMHYECKOIt
CUMBOJIHKE;
*  oeilaoeHue  yMeHusmMu HaOMONATh XUMHUYCCKHE SBICHUA, MPOBOOUTb XHUMHUYCCKUIA
3KCMEPUMEHT, MPOM3BOAUTL PACUETHI HA OCHOBE XMMUYECKUX (HOPMYJ BEILCCTB H YPABHCHHUIA
XUMHAYECKUX Peakuuii,
*  pazsumie NO3HABATENIbHBIX HHTEPECOB W WHTE/UIEKTYaNbHBIX CMOCOOHOCTEH B mpouecce
NMPOBEJEHUsT XUMHUYECKOTO 3KCIIePUMEHTa, CaMOCTOSITEIbHOrO MpUOOpeTeHuss 3HaHWi B
COOTBETCTBUM ¢ BOSHUKAKLIMMU KU3HEHHBIMU NOTPEOHOCTIAMMU;
* gocnumdnue OTHOLUCHHA K XHMMHHU KaK K OOHOMY H3 ('l')YHI[aMeHTaJ'II:HLIX KOMIIOHCHTOB
€CTECTBO3HAHUSA U 3JIEMEHTY OOLIEUEI0BEYECKON KYIBTYPBI,
* [pHMeHeHHe MOJYHEeHHbIX 3HAHUH M YMeHH# 115 0€30MacHOro HCMONb30BAHNS BEIIECTB U
MaTepuanoB B ObITY, CEJIbCKOM XO0351iCTBE W HA MPOM3BOACTBE, PELISHUs MPAKTHYECKHX 3a1a4 B
NOBCEHEBHON >KHM3HM, TMPEAYNPEXAEHHA sIBIEHUN, HAHOCALIMX Bpea 3A0POBbID UENOBEKa W
OKpYy>KaroLlel cpeae.




IMaaHupyeMbie pe3yabTaThl OCBOCHHA YUEGHOr0 NPeAMETa XHMHH ¢ ONMMCAHHEM
YHHUBEPCAJIBHBIX Y4e0OHbIX e CTBHI, J0CTHTAeMbIX 00YYAIOIIUMMCH

Juunocmusie pe3yiomamat

O0yuaiomguitcst ROAYYUM GOIMOICHIOCb 015 hOpMUPOSaItst Creoyioux auunocmerx YV

* onpenesieHre MOTHBALIMKU H3y4eHus yueOHOoro marepuana;

* OLEHUBAaHNE YCBAUBAeMOro yuebHOro Marepuana, HCXOAa U3 COLUMANIBHBIX U JIMYHOCTHbBIX
LIEHHOCTEN;

* MOBbILLEHUE CBOEro 00Pa3OBATEILHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3YUEHUIO OC-
HOBHBIX UCTOPUYCCKUX COOBITHM, CBA3AHHBIX C HCTOPHUEH Pa3BUTHS XUMUU U ODLIECTBA;

* 3HaHUC MpPaBUJI MOBCOCHHUS B ‘Ip@SBbI‘IaﬁHbIX CUTYALHAX,

* OLleHUBAaHHUE COLMANLHON 3HAYMMOCTH NPOGECCHH, CBA3aHHbIX C XUMUEH,

* BJIaJIeHHe TIpaBuJiaMyu 0e30nacHOro o0pammeHnst ¢ XHMHUYECKHMH BeLUEeCTBaMu 1 000py-
NOBaHWeM, MPOABICHUE 3KONOrMUECKO KYJIbTYpb.

Memanpeomemuoie pesyibmanit

Peavisimugruie

06}’1!0”)1({1!170}1 ROAYYRUM GOZMOMCHOCTTb .15t (/)op.lmcpo(famm C’:’IG()}’K)M{HX PeECYAAMUBHBIX .V‘V/J s

* LICJICTIONIAraHKe, BKIIOYAs TTOCTAHOBKY HOBBIX LieeH, mpeodpa3oBaHNuE MPAaKTHUCCKON
3aJa4uM B MO3HABATCIBHYIO, CAMOCTOATENBHBII aHAIH3 YCJIOBUI JOCTIDKSHHUS LM Ha OC-
HOBE y4€Ta BbIAEIEHHBIX YUUTEIEM OPHEHTHPOB OeHCTBHS B HOBOM yueOHOM MaTepHare;

* YCTAHABJIMBAHWE LEJIEBBIX MPHOPHTETOB, BbIAEIEHUE AlbTEPHATHBHBIX CITOCOOOB AOCTH-
JKeHUs Lenu 1 Bbidop Hanbosee 3¢ peKTUBHOrO CIocoda;

* YMEHHE CAMOCTOATENILHO KOHTPOJIMPOBATh CBOE BPEMSL U YIIPABIIATL UM,

* YMEHHUE MPUHUMATh PELICHHUS B MPOOJEMHON CUTYaLHY,

* MOCTaHOBKA YUeOHBIX 3a1a4, COCTABJICHNE TUIAHA U MOCICAOBATEIbHOCTH OCHCTBHIA,

* opranu3auus pabouero MecTa rpH BbITIOJHEHHH XUMHYECKOTO IKCIIEPHMEHTA;

* MMPOrHO3MPOBAHKE PE3YNIBTATOB O0YUIEHHS, OLEHUBAHNE YCBOGHHOIO MaTepuana, OUeHKa
Ka4yecTBa M YPOBHS NOJYYEHHbIX 3HAHMII, KOppeKLHUs IaHa U cnocoda J1eliCTBUS MpH
HeoOXO0nUMOCTH

Hoznasamensioie

Ooyuaiowuiica nOAYYUM  8OZMOICTIOCHL O QOPMUPOSANUs  CACOYIOWUX  NOZNABAMEAbIILIX

YVJ:

* MOMCK U BblAeNeHHe MHDOpMaLINY,

* aHAJW3 yCNOBUI U TpeOoBaHUH 3anauu, BbIOOP, CONOCTaBNeHHe U 00OCHOBaHKe crnocoba
peLIeHUs 3303541,

* BBIOOP Haubosee 3G PEKTUBHBIX CIOCOOOB PEIICHUS 330a4H B 3aBUCUMOCTH OT KOHKPET-
HBIX YCJIOBUH,

* BbIABH)KEHHE U 0OOCHOBaHHE MUIIOTE3bI, BLIOOP cnocoda e€ npoBepKH;

* CaMOCTOSITENIbHOE CO3/laHHe aIrOPUTMA AeSTENIbHOCTH MPU pelueHur npobaeM TBopuUe-
CKOTO M TIOMCKOBOTO XapaKTepa;

* YMEHUS XapaKTePH30BATh BEIIECTBA IO COCTABY, CTPOCHUIO M CBOHCTBAM,

* OMUCBIBAHUE CBOMCTB: TBEPIBIX, JKUIKUX, Ta3000pa3HbIX BEIICCTB, BEIACICHUE UX CYILIC-
CTBEHHBIX NMPHU3HAKOB,

* U300pakeHne COCTaBa MPOCTEHLIMX BEIECTB C MOMOLLBI XUMHYECKHX GOPMYJ U CyL-
HOCTH XMMHMYECKHX peaKL1ii C MOMOLLBI0 XMMHYECKHX YPaBHEHMUI;

* MpOBesieHNe HAOMKOAeH!H, OMMCaHWe MPU3HAKOB W YCIOBUI T€UEHHS XMMHYECKUX peak-
LU, BBIMOJTHEHUE XUMUYIECKOTO 3KCTIEPUMEHTA, BLIBOABI HA OCHOBE aHAIM3a HaO0 ACHUI
38 HKCTIICPUMEHTOM, PEILCHUE 3a0a4, MOJYICHNE XUMUYCCKONH HHPOPMALINHY U3 PA3TIMYHBIX
MCTOYHHKOB,

* yMEHHE OPraHH30BbIBATh UCCIENOBAHHE C LIENbIO TPOBEPKH THIIOTES,

* YMeHHe AefaTh YMO3aKIoUeHHs (MHAYKTHBHOE W O aHaNOr1K) U BbIBOJbI,



* YMEHHE OOBEKTUBHO OLIEHUBATh MH(POPMALHMIO O BEIIECTBAX M XUMHYECKHX MPOLIECCaX,
KPHTHYCCKU OTHOCHTBCS K TICCBIOHAYYHOI HHDOPMALHH.
Kovmynuxamusisie
Oyuaiomuiicst BOAYYUM BO3MONCHOCHT Oilst (DOPMUPOSAHUA CACOVIOUUX KOMMYHUKAMUBHBIX
YVi:

* MIOJTHOE U TOYHOE BBIPAXKECHHUE CBOUX MBICIICH B COOTBETCTBUU C 330a4aMH U YCIOBUAMHI

KOMMYHHKALHH,

aJeKBaTHOE UCTIONb30BAHHE PEUEBbIX CPEACTB A YHaCcTHS B IUCKYCCHH M apryMEHTALHH

CBOEl MO3ULNH, YMEHUE NPEACTABIATL KOHKPETHOE COAEPIKAHHE ¢ COODLIEHHEM ero B

NMUCbMEHHON UM YCTHOI (opMe, onpeneneHue cnocoOOB B3aUMOAEHCTBUSL, COTPYAHUYECTBO

B MOMcKe 1 cbope uHpopMaLuu;

* y4aCTHE B AUAJIOTe, IaHUPOBAHUE OOILIUX CIOCOOOB padOTEL, POABJICHHE YBAKUTEIIb-
HOTO OTHOLUEHHS K APYTHM YUALTHMCS,

* OMUCAHNE COAEPIKAHHUS BBITIONHAEMbIX AEHCTBHH C LEJIbI0 OPUEHTHPOBKH B NPEAMETHO-
NPAKTHYECKOH IesTeNbHOCTH,

* YMEHMSl YUUTHIBATb Pa3Hble MHEHHS U CTPEMUTHCA K KOOPAMHALMM Pa3iIMYHbIX MO3MLIMH B
COTPYAHUYECTBE;

* (popMynHpOBATH COOCTBEHHOES MHEHHE U MO3ULHIO, APTYMEHTUPOBATH U KOOPAUHHPOBATD
©€ C MO3ULMAMH MapTHEPOB B COTPYAHUYECTBE MPH BhIpaOOTKE OOLIETO PEIICHNUS B
COBMECTHOH OEATEJIbHOCTH,

* OCYLIECTBIATb B3aMMHBIH KOHTPOJIb U OKA3BbIBATb B COTPYAHUYECTBE HEOOXOOUMYIO B3au

MOTOMOLLLb;

MIaHUPOBATh 00LIKe cnocoObl paboThl; OCYLLECTBIATL KOHTPOIb, KOPPEKLMIO, OLEHKY

NeUCTBUI MapTHEPA, YMETh yOEIKAATh,

HCIIO/Ib30BATh aE€KBATHBIC SI3BIKOBBIE CPEACTBA 1JIs1 OTOOPAKEHHS CBOMX YyBCTB, MBIC/ICIH,

MOTHBOB W norpebHocTei; oToOpaxkaTh B peuu (onucaHue, 00bsICHEHHE) CoIepKaHne

COBEepLUAeMbIX AeiCTBHH, Kak B (popMe rpOMKOI COLIMATU3UPOBAHHON PeUH, TaK U B

(dopMe BHYTpeHHell peun;

* pa3BHBATb KOMMYHHUKATHBHYI KOMIMETEHTHOCTb, UCTIONb3Ys CPEACTBA YCTHOMN U MUCh-
MEHHO!N KOMMYHUKaLUUH NPH padoTe ¢ TEKCTaMU yueOHHKA U NOMOMHHUTENBHON THTEPaTy -
POH, CTIpaBOYHBIMH TaOJIULIAMH, IPOSBIATE TOTOBHOCTD K YBAXKCHUIO HHOH TOYKU 3pCHUS
npH o0CyKAEHHH PE3YJIbTATOB BbINOIHEHHOH paboThI.

IIpeomemusie pesy:1bmamest

Obyuatowuiicsa nayyumes:

* MPUMEHSTb OCHOBHbIE METO/Ibl TIO3HAHUS: HAOJIOAEH e, U3MepEHMEe, SKCTIEPHUMEHT,

* OMUCBIBATb CBONCTBA TBEPALIX, MUAKHUX, Fa3000pa3HbIX BELIECTB, BbAEIAN UX Cyllle-

CTBEHHBIC TPU3HAKU,

* PaCKpPBIBATh CMBICJI 3aKOHA COXPAHEHHS MACCHI BEIIECTB, ATOMHO-MOJICKYJIAPHON TEOPUH,

* pa3nyuvaTh XUMHYECKHe U (PU3HYECKHE ABIEHNUS, HA3bIBATb MPH3HAKH H YCJIOBHS NPOTe-
KaHHs XMMUYECKUX PeakLuii;

* cobmonark npaBuia 6e3onacHoi padboThl IPU NPOBEAEHHH OTIBITOB,

* MOJb30BAThCs JAOOpaTOPHbIM 00OPYAOBaHKEM U TIOCYAOH,

* MIOJTy4aTh, COOMPATH ra3000pa3HBIC BEIICCTBA U PACO3HABATD UX,

* XapakTepU30BaTh (PU3MUCCKHE U XUMHYCCKHE CBOIICTBA OCHOBHBIX KJIACCOB HCOPTaHHYE-
CKHX COENUHEHHH, TPOBOAUTE ONBITb], NOATBEP KAAIOIINE XUMUUECKHUE CBOINCTBA N3YYeH-
HbIX KJIACCOB HEOPTaHWYECKUX BELLECTB,

* PACKpbIBATb CMBICJ NMOHSTHS PACTBOP», BLIYMCIATD MACCOBYIO JOJIKO PACTBOPEHHOTO
BEL1leCTBA B PaCTBOpPE, TOTOBUTh PACTBOPBI C ONpPeAENEHHON MacCOBO AoneH pac-
TBOPEHHOTO BEIIECCTBA,

* XapaKTePU30BATh 3aBUCUMOCTD (PU3HUCCKUX CBOHCTB BEIIECCTB OT THIA KPUCTAJTNUECKOM
PEWETKH, ONPeaenaTh BUIL XHMUYECKON CBA3W B HEOPraHUYECKHX COEIHHEHHSX,



* PacKpbIBaTk OCHOBHBIC MONOKEHUSA TEOPUH 3/ICKTPOJIUTUYECKONH AUCCOLUNALNH, COCTABIATh
YPaBHEHUA 3JEKTPOJIUTHISCKON AUCCOLUALNT KUC/OT, ENOYeil, CONIel U peakLui
HOHHOIrO 0OMeHa;

* PacCKpbIBaTh CYLUHOCTb OKUCIUTENbHO-BOCCTAHOBUTENBHbIX PEaKLUil, OnpenensiThb
OKHCJIMTEJb U BOCCTAHOBUTENb, COCTABSATh YPABHEHHS OKUCINTENbHO-BOCCTAHOBUTENbHBIX
peakuuii.

* Ha3bIBATh (PAKTOPBI, BIUAKOIINE HA CKOPOCTh XUMHUYCCKON PeakIniy;

* XapaKkTepU30BaTh B3aWMOCB3b MEXIY COCTABOM, CTPOEHHEM U CBOHCTBAMH HEMETAJIIIOB H
METaJIJIOB;

* NPOBOAMTD OTIbITHI MO MONYYEHUIO U H3YYEHUI0 XUMUUYECKUX CBOICTB Pa3/iMuHbIX BELECTB;

* TPAaMOTHO 0DpaLLATLCs ¢ BELIECTBAMH B ITOBCEAHEBHON XKH3HU.

OOy uaromguitcst ROAYYUM GOIMOICHOCHb HUYYUINCSL.

* BbIABHIATb U MPOBEPATDL DKCTIEPUMEHTATLHO MHITOTE3BI O XUMHUYECKHWX CBOMCTBAX BELIECTB
Ha OCHOBE UX COCTaBa W CTPOEHHS, HX CNIOCOOHOCTH BCTYNATh B XUMHYECKHE PEAKIIHH, O
XapakTepe U MPOAYyKTax pa3lMUHbIX XUMHYECKHX PeaKLUi;

* XapaKkTepU30BaTh BELECTBA 10 COCTABY, CTPOEHUIO U CBOICTBAM, YCTaHABIMUBATh MpU-
YHUHHO-CJICACTBCHHBIC CBA3U MCKAY NAaHHBIMH XapPaKTCPUCTUKAMU BCIIECCTBA,

* COCTaBJIATb MOJICKYJIAPHBIC H [TOJIHBIC HOHHBIE YPAaBHEHHS IO COKPALUEHHBIM HOHHBIM
YPaBHEHUAM,

* MPOrHO3MPOBATH CMOCOOHOCTD BELIECTBA MPOSABIATL OKUCIUTENbHbIE UJIH BOCCTAHOBU-
TeJIbHblE CBOICTBA C YUETOM CTENEHE OKHCIEHHS 3/IEMEHTOB, BXOASLIUX B €r0 COCTAaB;

* BbI/IBUraTh U NIPOBEPATh 3KCNEPUMEHTAIbHO FMMOTE3bl O pe3ynbTaTax BO3AelCTBHA pas-
JMHYHBIX (PAKTOPOB HA H3MCHEHHE CKOPOCTH XUMHYECKOMH peakLuy,

* HCIIONIB30BAaTh MPUOOPETEHHBIEC 3HAHUA 1711 SKOJIOTMUECKU TPAMOTHOTO ITOBEICHUSA B
OKpY>Karomen cpene,

* UCMOJIb30BaTh NPUOOPETEHHDBIE KIIOUEBbIE KOMIETEHLMH [TPH BBINOJHEHUH NIPOEKTOB U
pelueHun yueDHO-HCCIe10BaTeIbCKUX 3aal MO M3YUeHUO CBOHUCTB, CIIOCODOB NOIyUeHUs
M pacrno3HaBaHUs BELLECTB,

* 0OBEKTUBHO OLICHUBATH I/IH(bOpMaHHIO O BCIICCTBAX U XUMHYCCKHUX IMTPOLCCCax,

* OCO3HABATh 3HAYCHUEC TCOPCTHUCCKHX 3HAHWUH 110 XUMUH 1A HpaKTH‘IeCKOﬁ OCATCJIIBHOCTH
4eJIOBEKA,

* CO37aBaTh MOAENH W CXEMBbl JJIs peLeHHs Y4eOHbIX M MO3HABATEbHBIX 3413, TOHUMATh
HeoOXOUMOCTb CODJIOAEHHMS NpeANnyCcaHuil, IpeanaraeMbiX B MHCTPYKLUSX 110 HCNOJ1b-
30BAHUIO JIEKApCTB, CPEACTB ObITOBON XHMUU U AP.

Pabouas nporpamma nocTpoeHa Ha OCHOBE KOHLEHTPHYECKOTO MOAX0Aa. DTO JOCTUTAETCs MyTeM
BbIYJIEHEHUA AMJAKTHYECKON €IMHHULIbl — XUMUUYECKOr0 3JIEMEHTA - 1 JAaJbHENHIIEM YCIOKHEHNN U
pacLIUpeHHH ee: 31eCh TAKOBbIMH BHICTYNAKT (POPMbI CYLIECTBOBAHUSA (CBODOAHDIE aTOMBI,
TIPOCTHIE U CAOXKHbBIE BelllecTBa). B mporpaMme yuHTBHIBAETCS peann3aliis MexKnpeaMeTHbIX
cBsizeil ¢ kypcoM (pusux (7 kmace) u duonoruu (6-7 K1acChl), TA€ AaeTCs 3HAKOMCTBO ¢ CTPOCHUEM
aToMa, XUMUYCCKOH OpraHu3aueii KJIeTKU U poueccaMi 0OMEHa BELIECTB.

OcHoBHoii dopmoii opranusauuu y4e0HOro npouecca sBIAETCA KJIaCCHO-ypodHasi cucrema. B
KauecTBe OMOJHMUTENbHbIX (OpPM OpraHuszaluMu O0OpPa30BaTENLHOIO IIPOLECCa WCIONb3YETCS
CHCTEMa KOHCYJIbTALIMOHHON MOAAEP:KKH, WHAMBUAYANbHBIX 3aHATUH, CaMOCTOsTeNbHas paboTra
VHAIIUXCS ¢ UCMONB30BAHNEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOIOTHI.

IIpeobnanarommeii hopMoli KOHTPOISI BLEICTYIIAKOT ITUCBMEHHBIH (CaMOCTOSTE/BHBIC H KOHTPOJIbHBIE
padoTel) M yCTHBIH onpoc (codecenoBaHUE), TECTHPOBAHUE.
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COAEPXAHHE KYPCA

8 knace (2 4 B HenemO, BCero — 68 u)

Tema 1. Beenenue (3 u)

XuMHs U HayyHO-TeXHUueckuii mporpecc. McTopuieckne 3Tanbl BOSHUKHOBEHHS M Pa3BUTHS
xuMUU. OCHOBHBIC MOHATUA U Teopuu xumuu. JlaboparopHoe o0opyaoBaHUE U MPUEMBI PabOTEHL C
HuM. [TpaBuna TexHuKH 0€30MaCHOCTU NpH PadoTe B KAOMHETE XUMUMU.

Hemoncrpaunu. Tabnuupl, crialgbl, TOKa3bIBAIOIINWE WCTOPUYECKUH MyTb Pa3BUTHS,
AOCTHXKEHHS XUMHH U UX 3Ha4YeHue; JabopaTopHoe o0opyI0OBaHHE.

[NpakTuueckoe 3aHsTHe. JlabopaTopHOe 00OPYIOBaHHE U NpHEMbl PAOOThI ¢ HUM,

Pazaean I. BemecTBo H XMMHYeCKHE SIBJICHHA € NO3HIUIA ATOMHO-MOJIEKY/ISPHOI0 Y4eHHs

Tema 2. XumMH4YeCKHe 3/1eMeHTbl H BellecTBa
B CB€TE ATOMHO-MOJIEKYJISAPHOro yueHus (12 4)

[Tonstne «BewecrBoy» B ¢u3uke W xumMuu. DH3HYECKHE U XHMHUYECKHE SIBJIEHUS.
M3mensiomeecss BewmecTBO kak mnpeameT H3ydeHHs XumMuu. @azoBbie nepexonbl. OnucaHue
BeleCTB. XUMHYECKHE BIIEMEHTbL: MX 3HAKW W CBEAEHMs U3 MCTOPUM OTKpbITHS. COCTaR BELLECTB.
3aKOH MOCTOSHCTBA COCTaBa, XUMHYeckuhe ¢Gopmyibl. PopMbl CYLIECTBOBAHMS XHMMUUYECKUX
anemeHTOB. BelllecTBa mpocTbie U cnokHble. [IpocThble BellecTBa: MeTalbl U HemeTabl. O0mas
XapaKTCPUCTHKA METAUIOB M HeMETalIoB. HekoTopele cBemeHUs O MeTaulax M HEMETajax,
O0yCIOBNMBAKOIINX 3arpsA3HEHHOCTh OKpyKawowmel cpeapl. OnHCaHUE HEKOTOPBIX Haubosee
PacnpOCTPAHEHHbIX TPOCTBIX BeELECTB. ATOMHO-MOJeKkyJspHoe yueHue (AMY) B xumun.
OTHocHTesIbHBIE aTOMHbIE M MOJeKyJspHble Macchl. Cucrema xumuueckux snementoB [ U
Menneneesa. OnpeneneHuve nepuoaa M rpynnbl. XapakTePUCTHKA TOJOKEHHMS XHMMMUUECKUX
3JIEMEHTOB B IEpPHOANYECKON crcTeMe. BaleHTHOCTS.

Konnvectso BewecrBa. OnpeneneHue  BAJEHTHOCTH MO TMOJIOKEHUIO  3JIEMEHTA B
nepHoAHYECKOl cucTeMe. Molb - - eIMHMLA KOJIMYeCcTBa BelllecTBa. MonsipHas macca.
HemoHcTpauuu. 1. @usnyeckue U XxUMHUecKue siBlieHUst. 2. M3MepeHHe MIOTHOCTH SKUAKOCTEH
apeometpoMm. 3. IlnaBnenue cepel. 4. OmpeneneHue 3JACKTPONPOBOOHOCTH U TEIUIONPOBOIHOCTH
BemecTs. 5. Omeitel ¢ koa nexuued «lllkama TeepmocTu». 6. Momenu aroMOB M MONEKYIL
Kpucranauueckue pewerku. 7. Komtekuus meramios v Hemetannos. 8. Iloayuenue yriekucnoro
raza pasHbiMH cnocodamu. 9. Duektponu3 Boabl. 10. Bosrowka wuoma. Kunsuenuwe BoOmbl.
Haxanusanue ksapua. Harpepanue nadramuua. 11. Onbitel no auddysun. 12. Komnekuus
NMPOCTHIX BelecTB, 00pa3zoBaHHbIX 3neMeHTamMu |—I111 nepuonos. 13. Habop konorpamm:
00pasubl pelIeHHs pacyeTHhIX 3azad. 14, Komnekuus BemecTB KOIMUECTBOM 1 mModb. 15,
JAuHaMuueckoe nocodue: KONUYECTBEHHbIC OTHOLICHUS B XUMHUH.

JlaGopatopublie onbiThl. 1, PaccMoTpeHue BemecTs ¢ pa3jHyHbIMH QH3MYECKUMH CBOHCTBAMU
(Menb, >kene3o, UMHK, cepa, Boza, XJopua Hatpus U ap.) 2. Ilpumepnl Puznueckux sBIECHHI:
crubaHye CTekIAHHON TpyOKK, KuMnsueHHe BOAbI, MiasjieHue napadrHa. 3. [IpuMepbl XUMHYECKUX
SIBIECHUH: TOpEHHUE JPEBECHUHbI, B3aUMOIEHCTBUE Mpamopa ¢ CONlsiHOW kucaoroi. 4. HM3syueHue
00pa3sLoB METANIOB M HEMETAIOB (CEPRL, JKee3a, ANIOMUHNSA, rpaduTa, Meau u ap.). 5. Msyuenne
CBOMCTB BELIECTB. HATPCBAHUE BOJBI, HATPEBAHNEC OKCHAA kpeMHus (1V).

PacuetHbie 3anaun. 1. BeluncieHne OTHOCUTENIbHON MOJIEKYIISIPHONH MacChl BELLECTB, MacCOBOM
OOAU SJEMEHTOB MO XHUMHUYECKHM (opmynaM. BrluucieHne MOMAPHOH MAacchl BEIIECTBA. 2.
OmnpeneneHyue MacCel BELUIECTBA MO H3BECTHOMY €ro KOJIMUYECTBY U HA00OpOT.

Tema TBOpueckol paboTsl. UnmocTpupoBaHie MoJoKeHHH aTOMHO-MOJIEKYJISIPHOTO YUEHUS.

Tema 3. XumMuyecKHe sIBJIEHHS B CBeT€ ATOMHO-MOJIEKYJISAPHOro yuenus (7 4)



CyIHOCTE XUMMYECKHX SIBJICHUI B CBETE€ aTOMHO-MOJICKYJIDHOTO yueHus. IlpusHaku
MPOTEKAHUS XUMHYCCKUX peakuil. [IpuunHbl U HAMpaBAeHUs MPOTEKAHHS XUMHUYCCKUX PCAKLIMIA.
[Tousrue o6 3HTPONIUM U BHYTPEHHEH 3Heprur BewecTBa. OOPaATHMOCTb XMMHUYECKHX pPeaKInii.
[IpeBpalueHie 3HEPTUU MPU XUMHUYECKUX PeakLUsX, YCIOBHMS NPOTEKAHUST XUMHYECKUX peaKLnii,
3K30- U FHAOTEPMUUECKHE PeaKLMK. 3aKOHbl COXPAHEHUS] MacChl U SHEPTUM, UX B3aUMOCBS3b B
3aKOH¢ coxpaHeHus Matepun. CoOCTaBlCHHE YpaBHEHUN XUMHYCCKHX peakuuii. Pacuersl mo
VPaBHEHUSIM XHMWUYCCKUX pPeakUuil. TUmbl XHUMHYSCKHUX PEAKLMI PA3IOKEHUS, COCTUHCHUS,
3ameuieHus, obmena. O6o0weHne 3HaHHH O XUMHYECKHUX PEAKLIMAX.

Hemonctpauuu. 1. [Ilpu3Haku npoTekaHUs XHUMHYECKHX PpeaKLUWil: HarpesaHue MeTHON
NMPOBOJIOKH; B3auMOjeiiCTBHE pACTBOPOB €AKOTO HAaTpa M XJOpHja Meau;, B3auMoaelcTBue
PacTBOPOB YKCYCHOH KMCJIOThI M TMAPOKaOOHATa HAaTpusi, B3aUMOAEHCTBHE PacTBOPOB XJIOPHOTO
JKeJe3a H KPaCHOH KPOBSHOM CONMU; paCTUPAHHE B CTYNKE MOPOLIKOB XIOPUAA AMMOHUS U FallICHOMH
u3BeCTH. 2. THMBI XHUMHMYECKHX PEAKLUHH. pa3jOKECHHE MAJaxWTa, B3aUMOACHCTBHE JKee3a ¢
pacreopom xyopuaa mexu (11), B3anmozneiicTBre pacTBOPOB €IKOr0 HATPA M XJIOPHOTO XKeJe3a.

Pacuernbie 3agauu. Boiuncienue no XMMU4ecKHM ypaBHEHHSAM MAacc, KOJIMYECTB BEILECTB: a)
BCTYMUBIUUX B PeaKLUIO, O) 0Opa3oBaBLIUXCS B Pe3y/bTaTe peakLti.

Tema 4. Metoabl xumMuH (2 u)

ITonsTHe 0 MeTOmEe KaK CpencTBe HAYUIHOrO MO3HAHUS AEHCTBUTENBbHOCTH. MeTonbl, CBA3aHHbIE
C HEMOCPEACTBEHHBIM H3YYEHHEM BeLLECTB. HaOJIOJIeHHE, ONMMCAHWE, CPaBHEHMUEe, HKCMEePUMEHT.
AHanu3 U CHHTE3 BELIeCTB — 3KCMepPUMEHTasbHble MeToAbl XUMHUH. [IoHaTHE 00 MHAMKATOpax.
Teoperuueckoe OOBACHCHHE, MOACMUPOBAHNE, TMPOTHOSHPOBAHHUE XHUMHUYECKHX  SIBJCHUIL.
XuMp4eckuil A3BIK (TEPMUHBI U Ha3BaHUA, 3HAKU, (POPMYJBL, YPaBHCHHUS), €r0 BasKHEHINNE
byHkIMY B xuMH4eckoi Hayke. CriocoObl BbIpaXKEHHs 3aKOHOMEPHOCTEN B XUMHH (Ka4eCTBEHHbIH,
KOJIMYECTBEHHDIH, MaTemaTH4eckui, rpadudueckuii). XHUMHYECKHE OMBITbI W HM3MEPEHHS, HX
TOYHOCTb. EnnHULBI M3MepeHUil, Haubonee 4acTo HCMOJb3yeMble B XMMUU. PacueTsl B XMMUH,
KOJIMYECTBEHHblE XHMUYECKHE 3a1aUH,

JlaGopaTopubie onbiTel. 1. Onucanue BEECTB MOJEKYIAPHONO H  HEMOJIEKYJSIPHOTO
cTpoeHusi. 2. MosenupopaHHe XUMHYECKUX OOBEKTOB C TMOMOLIBK TJIOCKOCTHBIX W OOBEeMHBIX
Mozaenei.

HemoncTpauun. 1. MccnenoBanne PU3NYECKUX U XHUMUYECKMX CBOWMCTB BELIECTBA (BOXBIL,
uuHKa uan ap.). 2. HabnromeHue v onucaHre XMUMHYECKON peakuuu (B3aUMOACHCTBHE LIMHKA C
COJITHOM KUCJIOTOH WK AP.).

PacuerHbie 3aaaun. 1. BeruucieHus, CesisaHHBIC C NMEPEBOAOM EAMHHL B MEKIYHAPOIHYIO
cucremy emmuun (CHU). 2. IoctpoeHue rpaduxoB u TabAHL MO UMCHOIUUMCS JAHHBIM O
KOJIMYECTBAX BELIECTB, PACXOAVIOLIMXCA WJIH MOJYHAIOILMXCH B XHMHYECKUX PEAKLIHAX.

Tema 5. BewecTBa B OKpY’Kalouleidl HAC NpHpoae H TexHHKe (S 4)

Beulectea B mpupoae: OCHOBHbIE CBENEHUSI O BELIECTBEHHOM COCTaBe reochep M kocMoca.
[NousTe o TexHochepe. UncTrie BewecTBa M cMecH. CTEMEHb YHCTOTBI M BUIBI 3arPSI3HCHUS
BeweCTB. [IOHATHE O TOMOTeHHBIX H TETEPOreHHBIX cMecsx. Pasmenenue cmeceil. Ouncrka
BELIECTB — (UIBTPOBAHHE, AUCTHIUIALUA, KPUCTAIH3ALUA, IKCTPArHpoOBaHHe, xpomarorpadus,
Bo3roHka. MzaeHTudukamus BelecTB € MNOMOLIBIO ONPENesNeHHs TeMNEpaTyp TUIABNEHUS U
KUNEHMS.

Beulectra B TexHuke. [TonyueHre BelEeCTB ¢ 3a/JaHHbIMU CBOMCTBAMN — OCHOBHAs npoodsnemMa
xumuu. I[ToHsITHE O BelllecTBax Kak O Chipbe, MaTepHanax U NpoaAyKUHH. BelecTsa opraHnyeckue U
HeopraHudeckue. IlepBoHadanbHBIE CBEOCHHA O XHMHUYECKOH TexHOsoruu. [lnanetapHslil
XapakTep BIHSHUS TEXHUKH HA OKPYXaoWyrw cpeny. lIpupomooxpaHuTENbHOE 3HA4YEHUE
OYUCTHBIX COOPYKEHHH W SKONOTHYECKH YUCTBIX TEXHOJIOTHI.

[ToHsTHE O pacTBOpPax Kak rOMOTE€HHBIX (PU3MKO-XMMHUYECKUX CHCTEMax. 3HadeHHE PacTBOPOB
AJIS1 )KM3HH YeIOBeKa, CeIbCKOX031FICTBEHHOTO U MPOMBILUTIEHHOTO MPOU3BOACTBA. PacTBOPUMOCTD
BelllecTB. BinsHue TexHochepsl Ha MPUPOAHbIE TIPECHBIE U MOPCKHUe BOAbl. PakTOpb!, BAUSIOLIHE
Ha PaCTBOPHMOCTb TBEPABIX BELIECTB M ra3os. M3MEHEHHE PacTBOPUMOCTH KHCIOPOJA B CBSI3H C
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sarpsizHeHUeM Boxd. KosduuueHnt pactBopuMOCcTH. CmocoObl BblpaXeHUS KOHLCHTPALMU
pacTBOPOB: MacCOBAast MO, MOJAPHAsT KOHLCHTPALIHS.

Hemoncrpauuu. 1. Paznenenue cmeceil pasivuHBIMU METOZaMU: METOJOM OTCTAWBaHHUSA, C
MOMOLUBbI) J1€JUTEIbHOI BOPOHKH, METOAOM KOJNOHOUHOW xpomartorpaguu. 2. Komnexuus
pasnuuHbIX copTOB HedTH, kameHHoro yrua. 3. Komnexuuss npupoOAHBIX M CUHTETHYECKUX
OpPTaHHYECKUX BeUIeCTB. 4. PaCTBOpPEHME BEIIECTB ¢ PA3IMYHBIM KO3(D(HULIHECHTOM PaCTBOPHMOCTH.
5. Y¢0BUA U3MEHECHUS PACTBOPHMOCTH TBEPAbIX M ra3000pasHbIX

BellectB. 6. Tennosble 3¢¢exkTbl Npu pacTBOPEHUU: PACTBOPEHUE CEPHOM KUCIOTbI, HUTpaTa
aMMOHUS,

TpakTuueckue 3anarus. 1. OQuucTka BeleCTB MeTONAaMHU (PUIBTPOBAHUSA, KPUCTAJLIM3ALIMHU,
NeperoHKH, BO3TOHKH, XpoMaTorpaduu, 3KCTparupoBanus (2—:3 u).

2. IlpurotosneHne pPacTBOPOB 3aJaHHON KOHLICHTPALIUH.
3. UsyueHne pacTBOPUMOCTH BEILECTB.

Pacuernbie 3agauu. 1. Tloctpoenue rpadukoB pacTBOPHMMOCTH BELIECTB MMPH Pa3IHIHON
temreparype. 2. Hcnoab3zoBaHue rpadukOB pPacTBOPUMOCTH Ay pacdeToB KoddduiuneHTor
PacTBOPUMOCTH BeLIECTB. 3. BbluMCleHHe KOHLEHTpaLlUY pacTBOPOB (MAaCCOBOM A0JIH, MOJIIPHOM)
Mo Macce PacCTBOPEHHOI'O BelleCTBa M 00beMy MM Macce pacTBopuTess. 4. BbluncaeHue Macchl,
00BeMA, KOJIMUECTBA PACTBOPCHHOIO BEILECCTBA U PACTBOPUTEIS MO ONMPEACICHHON KOHLCHTPALUH
pacTBopa.

Tema 6. Tlonsitue o razax. Bozayx. Kucaopoa. T'openue (8 1)

[TonsTue o razax. 3axkoH Asoragpo. Bo3nyx — cmech ra3oB. OTHOCHTENbHAS TIOTHOCTD I'a30B.

Kucinopon — XxuMuueckuii 3J€MEHT M MpOCToe BelecTBO. MCTopus OTKpbITUS KHCIOPOAA.
Cxema onbitos JI. ITpuctian u A. JI. JlaByasse.

Anpotponus. O30H. 3HaueHHE O30HOBOTO cios 3emnn. [lpobnema HapylIeHHs €ro
LENOCTHOCTH. [1OBBIICHNE COACPIKAHUS O30HA B MTPU3EMHOM CJI0¢ AaTMOC(EPHL

[Tonyuenue kuciopoma B NPOMBILILIEHHOCTH M jabopaTopuu. XHMUYECKUe CBOWMCTBA
kucsaopomna. [Tpoueccel ropenus u meaneHHoro okucinenus. [pumenenue kucnopona.

AtMocdepa — Bo3ayLiHasg obonouka 3eMnd. TeHaAeHUMHY U3MEHEHHUS COCTaBa BO3AyXa B XX B.
OCHOBHble MCTOUYHMKM 3arps3HeHust arMochepbl. TpaHCIOpTHBIN NepeHOC 3arpsi3HeHMIl.
Kpyrosopot kucnopona B npupone. O BCEMHPHOM 3aKOHE 00 atMochepe.

Hemoncrpanuu. 1. ITonyuenue kucnopoga. 2. Cxxuranue B atMocepe KHCI0POAa, CEphl, I,
kpacHoro (poctopa, Hatpus, keneza.3. OnbiTbl, MOATBEPIKAAIOIINE cOCTAB Bo3ayxa. 4. OmnbIThl 10
BOCIIJIAMEHEHHIO U MOPEHHIO.

PacuerHbie 3aaauun. 1. OnpeneneHye OTHOCHTENbHOW MIOTHOCTH Ta30B IO 3HAYEHHUSIM MX
MOJIeKyIspHbIX Macc. 2. OmnpeneseHMe OTHOCHTENbHBIX MOJEKYJAPHBIX Macc Ta3000pa3HbIX
BCILECTB IO 3HAUCHHUIO UX OTHOCUTEIBHOMN MIOTHOCTH.

Tema TBOpueckoil paborbl. McTouHukM 3arps3HEHHs aTtMocepel B CHOCOOBI  €T0
MPEOIONIEHHS.

Tema 7. Knaceobl HeopraHuuecKux coeJuHeHUi
(12 u)

Oxcunpl — cocTaB, HOMEHKIATypa, ki1accupuxanus. [IoHATHE O rHAPOKCHAAX — KHUCIOTax U
ocHoBaHusX. Has3sanus u cocras ocHoaHuil. I'mapokcorpynna. Knaccudukauys kucaor (B 1. 4.
OPTaHMYECKHE U HEOPraHHYECKUE), WX COCTaB, HasBaHus. CoCTaB, HA3BaHUS CONCH, TpaBHia
cocTasyieHHs popmyn coien.

XUMHYECKHE CBOWMCTBA OKCHOOB. BiMsHUE COCTaBa KHCIOT Ha XapakTep HX CBOMICTB (HA
NpUMepax CONAHON M cepHOH kucaoT). O0mue XMMHYECKHE CBOHCTBA KUCMOT. PacTBOPUMOCTE
kucsoT. Kucnornbie qoskau. @usnueckue CBONCTBa W CrOcoObl MosTyueHUs wenovein. XUMHYECKHE
cBOMcTBa conell (B3aMMOIEHCTBHE PACTBOPOB COJIEH C PAcTBOPAMH INEJOYENH U METAIAMMU).
I'eHeTnueckass CBsI3b KJIACCOB HEOPTaHMUECKHUX coeanHeHMil. AmdorepHocTb. Okcuabl U
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ruapokcunel, obmamaromue amdoTepHbIMU  CBoMcTBaMu. Knaccupmkaumss HECOpPraHHYECKHX
BCLIECTB. [IepHOONYECKOC U3MCHCHUE CBONCTB XUMHYECKUX 3JICMCHTOB M UX COCOWHCHHN (HA
npuMepe OKCHAOB, F’MAPOKCHIOB H BOOOPOIHBIX COEOqUHEHUN).

HemoucTpanuu. 1. OOpasubl coeauHeHW — npeacTaBUTeNell KJIACCOB KHUCIOT, COJIeH,
HepPacTBOPUMbBIX OCHOBaHMH; lenoueit, okcuaos. 2.'OnbiThl, WITIOCTPUPYIOLILHE CYLeCTBOBAHHE
FCHETHYCCKOW CBS3H MEXKOY COCAMHCHHMAMH ¢ochopa, yriepoma, HATPHsA, KajbLusa. 3.
Bzaumonelicteue kanbius U HaTpus ¢ Bomoul. 4. [lelictBue UHAUKATOPOB. 5. OMBITH,
WJITIOCTPUPYIOLLHE XHMHUYECKHE CBOHCTBA OTHENIbHBIX KJIACCOB HEOPraHMYECKHX COeAMHEeHHM. 6.
OOpasmpl NpPOCTHIX BEIUECTB M WX COEAMHEHWH (OKCHIOB M TMIPOKCUIOB), OOpa30BaHHbLIX
3JIEMEHTAMHU OJIHOTO Nepuoaa.

JlaGopatopHbie onbiThl. 1. PaccmotpeHue oOpasuos oxcunos (yriepoaa (IV), Bonopona,
bocdhopa, Memu, KambiLys, keae3a, KpemHuus). 2. HaOmomeHue pacTBOPUMOCTH OKCHIOOB
QFOMHHUS, HATPHsL, KaNbLUs M Meau B Bome. 3. OmpeneneHue Cpeabl MOMYYCHHBIX PACTBOPOB C
noMoLLbl0 MHIOKHKaTopa. 4. Paccmotpenne oOpa3nos cogeit U onpeneneHue Ux pacTBOPUMOCTH. S.
B3aumopeiictBue oxcumoB kambiusi M Qochopa ¢  BOOOIH, OMpeneneHHe  XapakTepa
00pa3oBaBLIErocss OKCHAA ¢ MOMOLbK MHAWkaTopa. 6. Blaumonelicteue okcuaoe meau (I1) u
LIMHKA ¢ PacTBOPOM CepHOIt kucaoThl. 7. TTonyueHue yriaekucaoro rasa M B3auMOJEeHCTBUE ero ¢
U3BCCTKOBOM BOmoOH. 8. MccnenoBaHue CBONMCTB COMSAHON M CEPHOM KUCIOT C HCMOJIB30BAHUEM
UHOUKATOPOB. 9. BsammonelicTBue MeTamaoB (MarHus, LWHKA, SKEJI€3a, MEOH) C PacTBOpaMu
kucnot. 10. M3meHeHne okpacku HWHIMKATOPOB B pacTBopax uwenoveil. 11. BzaumoneiicTsue
pPacTBOPOB KUCIOT CO wenodamu. 12. B3aumopeicTBHe pacTBOPOB KHUCIOT C HEPACTBOPHMBIMH
ocHoBaHusIMH. 13. TlosyueHue HepacCTBOPUMBIX OCHOBaHWMH W HCCIIEAOBaHME MX CBONHCTB (Ha
npuMepe rMAPOKCHIA LIMHKA).

IIpaxkTnueckne paborsl. 1. Mccaenosanue cBONCTB OKCUAOB, KMCJIOT, OCHOBAHUI.

I1. BemrecTBa H XMMHYeCKHe PEAKLHH B CBeTe YIEKTPOHHOH TEOpPHH
Tema 8. Ctpoenue atoma. SIaepHbie peaknnu (3 1)

Ctpoenne aroma. Iloctynatel bopa. CTpoeHIE 3NEKTPOHHBIX 000JIOUEK ATOMOB DJICMCHTOB. $-,
p-, d-, f- snexTpoHEl. MecTO 3l¢MEHTa B MEPUOAMYCCKON CHCTEME U BJICKTPOHHAsST CTPYKTypa
atoMoB. PapuoaktuHocTe. IloHATHE O mpeBpallleHHH XHMHUYECKHWX 3JIEMEHTOB. Y paBHEHHS
anepHbix peakuuii. [IpuuHHBl BO3HUKHOBEHMS PAagHOAKTHBHBIX OCAIKOB U HMX OHONOrHveckoe
3HaueHue.

demoncrpaunu. 1. Mogenu aToOMOB Pa3uIHBIX 3JIEMEHTOB.

Tema 9. llepuognyeckuii 3aKoH
H NEePHOINYECKAsi CHCTEMA YJIEMEHTOB
A. U. Menaeneesa (3 4)

CBOIiCTBa XUMHYECKUX SJICMCHTOB U MX U3MeHEHUs. Knaccupukanms XMMUYECKUX 3JICMCHTOB.
OTKpHITHC MEPHOANYCCKOro 3akoHa. CTPOCHHE aTOMOB 3JIEMEHTOB MAJIbIX H OONBLIMX NMEPUOIOB,
rJ1aBHbIX M nobounbix noarpynn. PopMynnpoBka nepHOAMYECKOrOo 3aKOHa B COBPEMEHHOM
TpakToBKe. [lepuonuueckas cucrema B cBerTe cTpoeHus aroma. Pusnueckuil cMbIcl HOMepa
nepuofa W rpymmbl. CeMelicTBa 3JIeMEHTOB (Ha TpUMEPax LIETOYHBIX METAUIOB, TaJOreHOB,
MHEPTHBIX Tra30B). XapakTepPUCTHKA XMMMYECKMX CBOICTB SJE€MEHTOB TIJIABHbIX TOATPYNI U
MECPHOANYHOCTh UX M3MCHEHUS B CBETE JICKTPOHHOIO CTPOCHUS aTOMA. DJICMCHTHI, COCIAMHEHUS
KOTOPBIX TPOSBISIIOT — aM(poTepHble  CcBOLcTBa. OTHOCHUTENIBPHAS — 3JICKTPOOTPULIATEIBHOCTD
anemeHToB (030). OOwas xapakTepucTHKka 3JI€MEHTa Ha OCHOBE €ro TMOJIOKEHUS B
nepuoandeckoi cucreme . M. Mennmeneesa. 3HaueHrne NepHOAMHYECKOrO 3aKOHA AN Pa3BUTHA
HayKKM U TEXHUKH. POJIb MEpHOANUECKOrO 3aKOHa B CO3AaHUU HayuHO! KapTHHbI MUpa.

HemoncTpaunu. 1. Habop crnaiinor, konorpamm, Tadnuu «Ilepuoanueckuil 3aKOH U CTpOeHUe
atoma®. 2. JlemoHcTpauus oOpa3loOB LICJOYHBIX METAUIOB U TajoreHoB. 3. BsammoneiicTue
IIEJIOYHBIX METAJJIOB M TaJIOTCHOB ¢ TPOCTBIMU U CJIOKHBIMU BeliecTBamu.4. MccnenosaHue
CBOWCTB aM(pOTEPHBIX THAPOKCHIOB W LIEIOUEH.
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Tema 10. XuMH4uecKas CBAI3b H CTPOEHHE BElIECTB B CBeTE YJIEKTPOHHOH TeopHH (5 4)

BaneHTHOe COCTOSIHME aTOMOB B CBeT€ TEOPHUM 3JIEKTPOHHOrO CTPOeHUs. BasneHTHble
3NEKTPOHbl. XUMHUUecKass CBsizb aToMOB. KoBajeHTHas CBsi3b W MeXaHW3M ee Oo0pa3oBaHMs.
Henonsipaas u nonsipHas KOBaJICHTHAs
cBsA3b. CBOWCTBA KOBAJIEHTHON CBs3W. DJIEKTPOHHbBIE W CTPYKTYPHBIE popmMyibl BemecTs. MoHHas
CBA3b U MexaHu3Mm ee obpazopanus. CaolicTea MoHOB. CTENeHb OKUCIEHHS.

[Mpupona xumuueckoii ¢Bs3n U ee TuMbl. OTHOCUTENIBHOCTb THNOJAOIMM XUMHYECKOH CBS3U.
BrusiHue THNAa XMMHYECKO! CBA3U Ha CBONHCTBA XMMUYECKOTO COeIUHEHHS.

Kpucranmuyueckoe CTpOCHHE BEIIECTB.  KpPHCTANIMYECKUE PEILETKH: aTOMHAs, HMOHHAS,
MOJICKYJISIPHAA — H UX XapPaKTCPHUCTHKH.

YPOBHM XUMHYECKONH OpTaHHU3aLM1 BELIECTB. 3aBUCHMOCTDb CBOWCTB BEILECTB OT HX CTPOEHHS.

Tema TBOpuYeckoii padorbl. Paccmorpenue W aHaiu3 B3aMMOOOYCIOBJIEHHOCTH COCTaBa,
CTPOE€HMUs, CBOIMCTB BELIECTBA U €ro MPaKTUYECKOro 3HaueHus (Ha Jr000M npumepe).

Tema 11. XUMHYeCKHE PeaKLIHH B CBeTe JIEKTPOHHOI TEOpHH.
OxuCIHTENbHO-BOCCTAHOBHTE/IbHBIE peakuHH (OBP) (3 u)

Pu3uyeckas CyLIHOCTh XUMUYECKON peaKLin.

DnekTponHHble ypaBHenusa Jlbtonca. Peakunu, npoTekaromue ¢ usMeHeHHeM U 0€3 H3MeHeHUs
creneHeil okucnenus. OBP. Ilpoueccbl oOKkHCI€HHWS W BOCCTAHOBIEHWA, WX €IWHCTBO W
npotusononoxHocts. Cocraenenue ypasHeHuit OBP. PaccraHoBka ko3¢p¢uumentros B OBP
METOAOM 3J1eKTpoHHOro Oananca. Odwas xapaxrepuctuka OBP.

Knaccunduxauus XUMHIECKHX PEaKLUI B CBETE HNEKTPOHHON TEOPUU.

MemoncTpauun. IlprMepbl OKUCIMTENbHO-BOCCTAHOBUTENbHbIX pPeakLUi pasivdHbIX THIOB:
ropeHue BellecTB, B3alMOJeliCTBLe MeTalIOB C TajloreHamu, cepoil, asotom (obpasopaHue
HUTPHUTA JIUTHUS ), PACTBOPAMU KHCJIOT U COJICH.

Tema 12. Boopopoa n ero BaskHelIne coeAHHEHHs

(G

Bonopon B xocmoce. Anepneie peakuuu Ha Connue. Bonopon B 3emHoil npupozne. [Tony4genue
BOAOpOAA B nadoparopun. Bonopon — XUMUHYECKHI 3JIEMEHT U MPOCTOE BELICCTBO. JHEPIUs CBA3U
B Monjekyne somopoma. M3zotomnsl Bomopoza, ®Puznueckne W XMMUUECKHE CBOICTBa BOOOPOAA.
Bomopon B OBP. Ilpumenenue Bomopona. IlpombliienHoe nonydenue somopona. Bomopom —
IKOJIOrMYECKH YUCTOe TOIUIMBO M MEPCNEeKTUBbI ero ucnojb3oBaHus. Okcua Bonopoaa — BOAA!
COCTaB, MPOCTPAHCTBEHHOE CTPOEHME, BOAOPOAHAs CBsi3b. PU3NKO-XMMHUUECKHE CBOMCTBA BOAbI.
WsoromnHelii cocras Boabl Tskenas Boga U 0COOCHHOCTH €¢ CBOHCTB. [lepokcua Bogopona: cocTas,
CTPOCHHE, CBOMCTBA, MPUMEHEHUE, Ne-poKcHa Bogopona B OBP.

Hemoncrpaunn. 1. [TomyueHue eomopoma B Jjaboparopuu. 2. 3apsinka annapara Kumma. 3.
Jlerkocte Bomopoma. 4. Auddysusa sogopona. 5. I'opeHue sogopona.6. BoccranosnaeHne Meau us
€¢ okcuzma B TOKe Boaopoma. 7. OmneITh, MOATBEPKOAOLINE XHMUYECKHE CBOICTBA BO-
abl. 8. XuMH4ecKHe CBOHCTBA MePOKCHIA BOAOPOIA.

IlpakTuuyeckne padorel. 1. [lonyueHue BoOOPOHa U HM3YYCHHE €ro CBOHCTB. 2.
BoccTraHOBUTENBHEBIC CBOICTBA BOAOPOAA.

Tema 13. Odwan xapaxmepucmura nememaios (3 waca)

[TonosxeHue 3neMeHTOB — HEMETAIIIOB B nepuonuueckoi cucreme . M. Menpeneesa.
OcobeHHOCTH cTpoeHus ux aToMoB. [IpocThie BelecTBa — HemeTawnbl. Anmorponus. O0ume
CBOWICTBA, MOJIyHeHHEe U NPUMEeHeH e HeMETAILIOB (Ha IpuMepe XJ10pa, a3oTa, cepbl). BonopoaHbie
COCOHUHCHUS HCMCTAJLJIOB. OKCI/I,Z[LI HCMETAJLJIOB U l"HI[pOKCI’II[LI HCMCTAJIJIOB.

JeMOHCTpaluu




17. CocTaB u CTPOCHHE aTOMOB HEMETAJUIOB, HX PACHPOCTPAHEHHOCTD B MPHPOZE.

18. OOpa3ub! NPOCTHIX BEIIECCTB-HEMETAIUIOB U UX COCIUHCHHIA.

19. Konntekuus «"anoreHb».

20. DnexTpOonpoOBOAHOCTb HEMETAJLIOB,

21. BosroHka foaa, noiayyeHue BOAOPOAA, XJIopa.

22. [lonyueHue ra3zoodpa3HOro XJI0POBOAOPOAA, pacTBOpeHUE B BoAC (onbIT «PoHTaHY).

Tema 14. O6o0menne 3HAHHIT 0 HanOo/iee BAKHBIX XAPAKTEPHCTHKAX BelleCcTB U
XHMHYECKHX npoLeccos (2 1)

XapaxkTepuCTUKa XMMHUYECKOTO 3JEMEHTa (COCTaB, CTPOeHMe, MOJOKeHWe B NepHOANvYecKOn
cucreMe). PU3NKO-XUMHUECKHE CBOMCTBA BELEeCTB Ha MpUMepax BOAOpPOaa, KMUCIOPOAa, XJIopa.

OCHOBHBIC XapPaKTCPUCTHKH XHMHUYCCKUX PCAKLUMIL. TUIBl PEaKUull, BO3MOXKHOCTE U
HATIPABJICHUS TIPOTEKAHMS.

Hekoropbie TpeOGOBaHHS K CbIPbIO XWMHYECKOH NPOMBILIIEHHOCTH (PacnpOCTPaHEHHOCTb,
3KOHOMHYHOCTb, YAOOCTBO n#0ObIMM W TPAHCIOPTUPOBKH) HAa TMPHMEPE BO3AYyXa, BObI,

CHJIBBUHUTA.
HBKOTOpble TpeGOBaHHﬂ K TNPOU3BOACTBCHHLIM XHMHYECKUM nNpoLeccam (3KOHOMHHCCKHB,

TEXHOJNIOTHYCCKUE, SKOJOTHYECKHE) Ha TPHUMEpPax TMONYYCHHS  BOAOPOHA, KHUCJIOPOAa,
XJIOPOBOAOPONA.

Ilenb mporpaMmbl 00yueHHs: OCBOEHHE 3HAHMIT O XMMHUYECKHX O0BbeKTaX M MpoLieccax MPUPO.b,
HaNpaBJICHHBIX HA PELICHHE MIO0ANBHBIX NTPOOIEM COBPEMEHHOCTH.

3amauy nporpamMmmbl:
* oceoenue BAINCHEHUX 3HANUI 00 OCHOBHBIX TMOHSATHUSX H 3aKOHAX XWMHH, XHMHWYECKON
CHMBOJIMKE;
s ogiadente ymenuamu HaOMONATb XMMUYECKUE SBJIEHUS, TPOBOAUTH XHUMMUECKHIl
3KCTIEPHUMEHT, TIPOM3BOAUTE PACUYETHI HA OCHOBE XHMUYECKMX (POPMYJ BEIIECTB M ypaBHEHUE
XHMUYECKUX PCAKLUH,
* pazeéumie TO3HABATENIbHbIX HHTEPECOB M WHTEJUIEKTYaJbHBIX CMOCOOHOCTEH B mpouecce
NMPOBEAEHHS XHMHYECKOrO JKCMEPUMEHTa, CaMOCTOSATEIbHOr0 npuoOpeTeHus 3HAHUH B
COOTBETCTBUM ¢ BO3HUKAKLIMMHU XU3HEHHBIMU NOTPEOHOCTAMU,
* gocnumanue OTHOLUIEHUS K XMMHMM KaK K OAHOMY M3 (pYyHAAMEHTAJIbHbIX KOMIMOHEHTOB
€CTECTBO3HAHUS U 3JIEMCHTY OOIICUEIOBEUECKOM KYJIbTYPBI,
* MpPHMeHeHHe MOTYYeHHbIX 3HAHHI H YMeHHil 11 OS30MacHOr0 HCIONBb30BAHUS BEUICCTE U
MaTepuasioB B ObITY, CENIbCKOM XO35HCTBE M HA MPOM3BOACTBE, PELUEHUS MPAKTUYECKHX 3a1a4 B
MMOBCEAHEBHOH KH3HH, NMPENyNpPEeKAESHUs SBJIEHHWH, HAHOCSIIMX BPeX 3OOPOBBIO HENOBEKa W
OKpYy>KaroLLel cpeae.

»

B aBTOpCcKYI0 MpOrpaMmMy BHeCeHbI CeAyIoIie H3MeHeHUs :

1.3MeHeHo0 YHCI0 YaCOB HA U3YUEHUE TEM:

- «BBemeHune» BmecTo 4 yacoB — 3 vaca,

Tema Nel «ATOMBI XMMHUYECKUX 3J1IeMeHTOB» BMecTo 10 vacoB — 14 uacos 3a cuéT n00aBiIeHUSs
Tembl No7 «CTpoeHue aToMay,

- Tema No3 oOnemuHeHa ¢ TemMoii Nol;

Temer Ne4 TIP Ne 4 BrineneH OTACABHBIN YPOK OT TEOPETHYECKOIO MaTepHaua Mo TEME: YHCTHIE
BEIIECTBA U CMECH.



Conepkanne mNporpaMMbl HAMpaBlICHO HAa OCBOCHHE YYallMMUCS 3HAHWM, YMEHHUNH U
HaBLIKOB HAa 0a30BOM ypOBHE, UTO COOTBETCTBYyeT (OOpa3oBarenbHOI mporpamme mkojiel. OHa
BKJIOYAET BCE TEMbl, TPEAYCMOTPEHHble (enepanbHbIM KOMIIOHEHTOM TrOCYAapCTBEHHOrO
00pa3oBaTeNbHOrO CTaHAApPTa OCHOBHOrO oOuero o0pa3oBaHMs 1O XUMHUM M aBTOPCKOi
nporpaMmoii yuebHoro Kypca.

Pabouas mporpamma nocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO MOAX0Aa, OCOOCHHOCTB
KOTOPOTO COCTOHT B BbIUJICHCHHH JUIAKTHUECKOH €AHHHULIbI (B JAHHON MPOrpaMMe TaKOBOH
SABJIAETCSA KXMMHUYECKHH 3JIEMEHT») U JajibHeHLIeM YCIOKHEHNN 1 PaCIINPEHHH ee (31ech
TaKOBbIMH BBICTYNAIOT GOPMbI CYLIECTBOBaHKS (CBOOOIHbBIE ATOMbI, MPOCTBIE U CIIOKHbIE
BelecTra)). Ilpeobnanatonieit hopMoii Texyilero KOHTPOs BLICTYNAET MUCbMEHHbII
(camocTOsITeNbHBIE U KOHTPOJIbHbIE pabOThI) U YCTHbLIT Onpoc (cobecenoBanue).

Mecto npenmeta «XuMus» B y1¢OHOM TUIaHE
[Mporpamma paccuntana Ha 70 uwacoB B VIII xnacce, u3 pacuera - 2 y4eOHbIX 4aca B
HENEeN0, W3 HUX: IJI TPOBENEHWS KOHTPONBHBIX - 4 wvaca, MpakTH4ecKux pador - 7 yvacos.
VuutbiBasi NpOAOIKUTENBHOCT yueOHOro roaa (34 Henenu), NlaHMpPOBaHHE COCTaBIEHO Ha 68
yaca (CoKpalleHHe Ha 2 4ac 3a CYeT PE3EPBHOINO BPEMEHHU).

YueOHO-TEMATHUYECKHUH IJIAH IO XUMHUH

N3 nux
Ne HaumenoBanue | Bceero
KonTpoabhbie
n/n TeMbl 4acoB IlpakTHueckue padoTnl
padoThI
1. | Beenenue. Ne 1 «I1pasuna Tb npu padote B
XUMUYECKOM kabuHerte. [Ipuemsl
obpauienns ¢ n1abopaTopHbIM
A obopyaoBaHUEM
J -
Ne 2 «Habntonenus 3a
M3MEHEHUSAMH, MPOUCXOALLUMH C
ropsILIECH CBEYOH, U UX
OTIHCAHUE.
Pm,le.u l. Bemecma H XHMHYUECKHE SIBJICHHSL C LIOZHIIHH ATOMHO-MOJIEKYJISIDHOI'0 YUCHHSL (44 ‘l'dca)
2. Tema 1.
XUMHUCCKHUC
3JICMCHTBLI 1
BCILCCTBA B CBCTC 14 -
ATOMHO-
MOJICKYTAPHOTO
YUCHHJI.

3. Tema 2. Ne 1 no teme;
XUMHICCKHE «ATOMBI
PEAKIHH. 3aKOHBI 7 N
COXPAHEHHA MACCHI
U SHCPTHH. 3JICMCHTOB»

4, Tema 3. .

BCU.[CCTBa B .N.‘_, J ((HpI/IFOTOBJ'leHHe paCTBOPOB
OKPYIKAIOLICH 5 3aJaHHONM KOHLEHTPALUI
NpHpoAaC U

TCXHHUKC,

> pema 4. Ne 4 «ITonyuenue kucaopona u Ne 2 mo Teme.
[onsmas 0 rasax. 8 - Y . poR «Cmecu. PacTsopbl,
Boszyx. Kucaopoa. U3YUYCHHUE €ro CBOUCTB» r
["opcHue. asbD»

6. Tema S. No 5 «MccaenoBaHue CBOHCTB Ne 3 no reme
OcHoBHbIC K1ACCHI 12 - M «OCHOBHbIE K1aCChl
HCOPraHHYCCKUX OKCHUAOB, OCHOBAHHUH, KUCIIOT»

COCAMHCHHA, HeopraHU4YeCcKuX




| | COEAUHEHUI»
Pazier I XumMuueckne 2eMenThbl H XHVHYECKHE PEaKIIHH B CBETE DJICKTPOHHo Teopun (21 vac)

7. Tema 6. Ne4 no Temam:
Tepuoamieckuit «CTtpoeHue aToma.
JAKOHH Xumuueckas CBs3b.
gxicpfgifq s 3 OKHUCIUTEIBHO
XHMUYCCKUX BOCCTAHOBUTC/IBHBIC
31eMenToB J.H. peakuumn»

McHacaceBa.
8. Tema 7.
CrpoeHne 5
BCIICCTBA.
9. Tema 8.
XUMHUCCKHC
PCAKLMH B CBCTC 4
3ICKTPOHHOM
TCOPHH.
10. | Tema 9.
Boaopoa - 3 No 6.. «llonmyueHne u n3y4deHue
POXKIAKOLINH BOIY CBOMCTB BOIOPOAA»
1 JHCPTHIO.
11. | Tema 10.
OBwas 4
XAPAKTEPHCTHKA
HEMETAIUIOB.
Hroro 68 6 4
TeMaTHUueCKOe MIAHHPOBAHHE MaTepUana B 8 kiacce, ¢ HcnoJb3opaHuem LIJT
Tema Conep:xxanue Henesas Ko ILnanupyembie Ucnonb3oB
YCTAHOBKA | JI- pe3yJbTaThI aHue
ypokKa BO obopyaoBa
ya HUs
co
B
Mertoab! [IpakTnueckas 3HaKOMCTBO 1 | Ymenue Haruuk
MO3HAHUSA B pabora Ne 1 C OCHOBHBIMH NMOJIb30BATHCS HArpe- | remmnepa-
xumuu. Dxcnepu- | «HM3yueHue MeTo/1aMuU BaTebHbIMU TYpbl
MeHTaJbHble CTpOEHHUsI Mna- HayKH npudopamu (Tepmomnap-
OCHOBBI X UMHH. MECHIDY HBI),
CIIHPTOBKA
Meronet JlaGopatopHblil | 3HAKOMCTBO 1 | Onpenenars Hatuuk
MO3HAHKA B onbIT Ne 1 «JIo | ¢ OCHOBHBIMU BO3MOXKHOCTb TeMIepa-
XUMHHU. JKCNepH- | KaKkoi METOIaMHU MPOBEACHHUS Typbl
MEHTaJbHbIE TEMMNEPATYPHI HAYKH peakuui u npo- (Tepmonap-
OCHOBBI X UMUH, MO>XHO HarpeThb LLecCOoB, TPEOYIOLIMX | Hbli),
BELIIECTBO» HarpeBaHHsi CIIUPTOBKA




3 | Meroasl JlaGopatopublii | Jatb YMeHue BbIOupaTh Hatuuk
MO3HaHUS B onbIT Ne 2 npeacTaBieH npudopsl A TeMmnepa-
xuMuu. Dxcnepu- | «3mepeHue ue o IPOBEACHUS TypBI
MEHTAIIbHbIE TeMrepaTypbl TOYHOCTH M3MepEeHUH, TJIaTHHO-
OCHOBBI X UMHH. KHUTIEHHUS BOIBI C | U3MEPEeHHI TpeOyoWux BBII,

NOMOLIBHO 1U(POBbIX TOYHOCTH NOKa- TEPMOMETP,
aaTuuka AaTUYUKOB U 3aHU NEKTPULEC
TEMIICPATYPhl U | aHAJIOTOBBIX Kas IJIUTKA
TEPMOMETPA» npudopos

4 | Metozawl Jlaboparopubiii | Chopmuposa 3HaTb MPOLIECCHI, Harumuk
MO3HAHUS B onbIT Ne 3 Tb MpeJCTaB- IOpoTeKallle NPy | TeMnepa-
xumuu. Dxcnepu- | «OnpeneneHue | JeHUE O IUTaBJEHUN BELUECTB | TYpbl
MEHTAJIbHBIC TEMIIEPATY PBI TEMIIEpaType H UX (Tepmomnap-
OCHOBBI X UMHH. IIJIABJICHUS U I1aBJICHU, KPHCTANIU3ALUN HBIi1)

KpHcTaI- obpaTumMocTH

JU3aUMN OJIOBAY | TUIABJIEHHS U
KpUCTAILIM3A
1uu

5 | lNepBonauanbhublie | Jlabopatophbuiii | Dkcnepumen YMeTb OTNHYATD Harunk
XUMHYECKHE onbiT Ne 4 TaJIbHOE BOZOTIPOBOIHYIO 3NEKTPO-
noHsTusL. Yuctble | «BoaonposonHa | onpeaeneHue BOY OT NMPOBOAHOCT
BEILleCTBA U U AUC- AUCTUJTMPOB AMCTWIIMPOBAHHOM, | M,

CMECH. THWUTUPOBAaHHAsL | aHHOMH U 3HATb, MOYEMY ST undpoBoii
BOIA» BOIOTPOBOIH IPOBEACHUS MHKPOCKOII
OW BOIbBI 3KCMEPHUMEHTOB HC-
MOJIL3YIOT
AUCTWINHPOBAHHYHO
BOSY

6 | IlepBoHauanbHbie | JemoHcTpaumon | M3yuenue YMeTe OTNHYATb Hatuank
XUMUYECKHe HbIH 3KC- XHUMHUUYECKUX dusnueckue TeMrepa-
TIOHATHS. nepumeHT Ne | ABJIEHUH NpoLecchbl OT TYpPbl
®duzuyeckue u «BblneneHue u XMMHUYECKUX pe- MAaTHHORBbI
XUMHUECKHE NoraouieHue aKLUi i
SIBIICHHUSI. Temna —

MIPU3HAK
XHUMHYECKOH
peaKLn»

7 | lleponavanbhble | JemoHcTpaunoH | M3yuenue 3HaTh, 4TO TIpH [Mpudop ans
XUMUYECKHe HbIH 3KC- ABJIEHUT TPH NpoTeKaHUH ONBITOB C
MOHSITHSL. nepumeHT Ne 2 | pasnoxeHuu peakiuii MosiekyJbl | dNeKTpuie-
[MpocTeie u «PaznoxeHue CNOXHbBIX Be- BELIECTR CKUM TOKOM
CJIO)KHBIE BEILC- BOZIBI IECTB pa3pyLarTes, a
CTBA . 3NCKTPHUCCKHM aTOMBI COX PAHSIOTCS

TOKOM» (mnst BeLECTB C

MOJIEKYJIAPHBIM
CTPOEHHEM)




8 | TepBoHayanbHble | JIEMOHCTpPALMOH | DKCIEpUMeEH 3HaTb Becnl
XUMHYECKHe HbIit 9KC- TaJbHOE (bopMyIMPOBKY ANEKTPOH-
MOHATHSA. 3aKOH nepuMeHT Ne 3 | moKa3aTenbCT 3aKOHA U YMETh HBIC
COXpaHeHHs «3aKoH co- BO NEHCTBHS NPUMEHSATD €ro Ha
Macchl BELLECTB XpaHEeHUs 3aKOHa NPaKTUKE NPH

Macchl Be- peLeHUH pacuETHBIX
LLECTB» 3aaa4

9 | Knaccnt JeMOHCTpalMoH | DKCNEpUMEH 3HaTE OOBEMHYIO [Ipudop nns
HCOPTaHUYECKUX | HBIH DKC- TaJbHO OTpe- JOJIKO COCTABHBIX ONpeNeNCHU
coennHe- nepumeHT Ne 4 | nenuthb yacTeil BO3Ayxa A coCTaBa
Huii.CocraB Bo3- | «Onpenenenne | comepkaHue BO34yXa
ayxa cocTaBa KHCI0poaa B

BO3/lyXa» BO3/lyX€

1 | Knacesl ITpakTuueckas CuHres conu Y MeTb MpOBOAUTD Ludposoii

0 | Heopranuueckux | pabora Ne 2 13 KUCOTbI U npocreiiive MMKPOCKOI
COeIMHEHHU . «ITonyuenne oKCcHJa CUHTE3bl
CBolicTBa KHCIOT | MEOHOIO KY- MeTana HEOPTaHUYCCKUX

nopoca» BELIECTB C
MCIONB30BAHHEM
MHCTPYKLMH
1 | PactBOpEI JlaGoparopusbrii | Uccnenosats Hmets Hatauk
1 onbiT Ne 5 3aBUCHMOCTb npencrasiieHHe O Temriepa-
«W3zyuenue pacTBOpPUMOC Pa3HON 3aBUCHMOCTH | TypbI
3aBUCUMOCTH TH OT TEMIIe- pPacTBOPUMOCTH MAaTHHOBBI
pPacTBOPUMOCTH | paTypbl BELLECTB OT it
BEIIECTBA OT TEMIIEPATypPhbl
TEMIEPATYPBL»

1 | PacTBOpbI Jlaboparopubiit | TTokazars YwmeTb Hudporoii
2 onbIT Ne 6 3aBUCHMOCTb MCTIONb30BATh MMKPOCKOI
«Habmopenue | pacTBopuMocC uudposoit

3a POCTOM TH OT TEMIIC- MHKPOCKOM AJIs1
KPHUCTAJUIOB» paTypel n3y4deHus Popmbl

KPHCTAJIOB
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1 | PacTBopsl Jlaboparopusbiii | Copmuposa HNwmetb Hatunk
3 onbIT Ne 7 Tb [OHATHA MpeACTaBIeHHE O TeMmnepa-
«IlepechimeHHE! | «pa3daBieHH pa3Iu4HON TypBI
i pacTBop» bIH PacTBOPY, HACBILIEHHOCTH pac- | MJIaTHHOBBI
«HaCBILEHHbI TBOpa ]
il pacTBOp», pacTBOpsiEMbIM
«nepechllileH BELECTBOM
HBIN
pacTBop»
1 | PacTBOpEI Ilpaktuueckass | Cdopmuposa Y METh OnpenensnThb Hatuuk
4 padota Ne 3 Tb NPEICTAB- KOHUEHTPALHIO ONTHUYECKON
«Onpenenexnue | neHue o pacTBOpa, UCIONb3YS | MIOTHOCTU
KOHLIEHTpaLUM1 | KOHLEHTpauu MHCTPYKLIHIO
BELLECTB 1 BeLIEeCTBa U
KOJIOpHU- KOJMUYCCTBEH
METPUUCCKUM HOM aHaJIu3e
METOIOM»
1 | Kpucramnoruapa- | Jlabopatopuwiii | Chopmuposa 3HaTb cniocobHocTh | Jarumnk
S| THi onbIT Ne 8 Tb MOHATHE KPUCTAJNIOTUAPATOB | TEMMEPA-
«Onpenenenve | «Kpucramnor paspyluarbcs npu TYpbl
TeMIMEPATY pbl napar». HarpeBaHUU MAaTHHORBbI
Pa3IOKEHHS 5
KpHUCTaJ-
JoruapaTay
1 | Knaccer Jlabopatopusnii | Chopmuposa Ilpumensats ymenus | Hatunk pH
6 | HeopraHuyeckux | onbIT Ne 9 Tb NPEnCTaB- no onpeanenexuto pH
COEHHEHHI. «Onpenenexnue | neHue o B MPAKTHYECKOH
OcHOBaHus. pH pasnuunbix | wkane pH AeSTeNbHOCTH
cpea»
1 | Knaccer JlaGoparopHelil | DKkCriepuMeH Ilonumats cymuocTs | Hatunk pH,
7 | neoprannveckux | onbiT Ne 10 TaJIbHO JOKa- npouecca 103aTOp
COEHHEHHI. «Peakuns 3aTb HEHTpanu3aunu 1 00béMa
XuMHuecKkue HeliTpanusa- X UMHHECKHE NPUMEHSTb NPOLECC | KUAKOCTH,
CBOWCTBA OCHOBA- | LIUWY, CBOICTBa HeliTpanu3aluu Ha Oroperka,
HUMN. OEMOHCTPALMOH | OCHOBAHMIA MPAKTUKE JaTYHK
HBI TEMIIEPATYP
KkcnepumeHT Ne bl
5 «Tennoso# MIaTHHOBbI
sdekt it, naTumnk
peakuuu NlaBJIEHUs,
ruApoKCHaa MarHUTHasl
HaTpus ¢ yrie- MellanKa
KHCJTBIM Ta30M»
1 | Xumnueckas Hemoncrpamuon | Ilokasate YMmets onpenenate | Jlatuuk
8 | cBA3b HBIA OnbIT Ne 6 | 3aBUCUMOCTb TUN KPH- Temrnepa-
«Temneparypa | pusnyeckux CTAJITHYECKHX Typbl
JIaBJIEHUS CBOWCTB Be- PeLIETOK 1O MJIaTHHO-
BELIECTB C pa3- | LIeCTB OT TeMneparype BbIii, JaTUKK
HBIMH TUTIAMH THIA TMIaBJICHUSA TEM-
KpHUCTAJUIU- XHMHAYECKON MepaTypel
YECKHX CBA3M TepMOnapH
pewETOK» BIN




TemaTnueckoe NJIAHUPOBAHUE

1‘1\2}1 Ha3Banue Tembl/ ypoka darta Bua xontpoas| Ilpumeuanue
I yeTBepTH
BBenenue (3 uaca)
1 IIpenmer xumuu.
) [Ipuembr oOparieHus ¢ 1abopaTOPHBIM p./p. Ne 1
000pyIOBaHUEM.
3 Crpoenue TUIAMEHH. [IpaBuna obpamienHws p./p. Ne 2
CO CITUPTOBKOM.
T.1 XuMHYECKHE 3JIeMEHThbI H
BELIECTBA B CBETE ATOMHO-
MOJIEKYJISPHOIO yuenusi (14 1acos)
4 [lonsatue «semectBo». Dusnueckue u
XUMUYECKUE SIBJICHUS
5 XUMHUYECKUE DJIEMEHTBHI. TeCT
6 IIpocTeie 1 crioXkHBIE BEMIECTBA.
7 ATOMHO-MOJIEKYJISIPHOE YUEHHE. c/p.
3 OrHocHTENbHAS aTOMHAsI, MOJISKY JISIPHAST
Macca.
9 MaccoBasi 10151 5JIEMEHTA B COSTMHEHUH.
10 [lepuonnueckas cucremMa XUMUUYECKHUX
3JIEMEHTOB.
11 Crpoenue aroma. TeCT
12 CTpoeHue 3JIEKTPOHHBIX 000JIOUEK.
13 BasieHTHOCTD XUMHUYECKHX 3JIEMEHTOB. c/p.
14 Cocrasnienue GopMyJI IO BAIEHTHOCTH.
15 Kosnmuecrsa BemecTsa.
16 Monsipaas Macca.
17 Pemenue 3ana4: pacueTsl MO XUMUYECKUM
dbopmyiam.
T.2 Xumuueckne peakuuu. 3aKoHbI
COXPAHEHHS MACCHI M JHEPTHH
(7 yacoB).
18 CyIIHOCTh XUMHYECKUX PEAKIIUH.
TerioBoM 3 deKT peakuu.
19 3aKoH COXpaHEHHsI MacChl ¥ SHEPTUU
BEIECTB.
20 YpaBHEHUSI XUMUYECKUX PEAKLIUH.
21 Tunbl XUMUYECKHUX PEAKLIMH.
2 Pacqerbvl 0 YPABHEHHUSIM XHUMHUYECKUX
PEAKLIMM.
O0001IeHHe 3HAHKI TT0 TEMaM:! c/p.
23 «XUMHUYECKHE BEILIECTBA U SIBJICHUS B CBETE
ATOMHO-MOJIEKYJIIPHOTO YUYEHHUSD).

18




Ne

Ha3Banue Tembl/ ypoka Hara

Bun xonTposs

IIpumeuanne

n/n
24 «XUMHYECKHE BEINIECTBA U SIBJICHHS B CBETE KP Ne 1
arOMHO-MOJIEKYJISIPHOTO YUSHHSD).
1.3 BemecTBa B OKpyKAKILIEH NPHPOAE M TEXHHUKE (S 4acoB)
25 YucThle BEeCTBA U CMECH.
26 PactBopbl. PacTBOpHMOCTS.
27 MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA.
28 Perenue 3a1a4 Ha pacTBOPBI.
29 Ilpurorosnenue pacTBOPOB 3aAaHHOU Tp./p. Ne 3
KOHIICHTPALIHH.
T.4 Ilonsitusi o razax. Bosayx. Kuciopoa. I'openue, (8 yacos)
30 3axoH ['eit-Jlroccaka. ABoranpo.
31 Pemenue 3ama4y Ha ra30BbIe 3aKOHBI. e/p.
OtHOCHUTENBHAS TUIOTHOCTD ra30B.
32 Boznyx - cmech razos.
33 Kucnopon - anemenT u npocroe
BEIIECTBO
34 XVMHYECKHE CBOMCTBA U IPUMEHEHHE
KHUCJIOpoaa
35 HonqueHHe KHUCJIOPOJIa ¥ U3yUEHHUE €r0 Tp./p. Ne 4
CBOMCTB.
36 O0001IeHre 3HAHMH 110 TeMaMm 3 u 4.
37 BemiectBa B okpyKarolien cpene. KP Ne 2
ITonsTHs o rasax.
1.5 _OcHoBHBIE KJACCHI HEOPraHMYeCKHX coeauHenni (12 yacos)
38 Oxcunpl ¥ ux Knaccuukanusi.
39 OcHoBaHusl.
40 Kucnotsl.
41 Conu. c/p.
42 XUMHYECKHE CBONCTBA OKCUJIOB.
43 XUMHYECKHE CBOMCTBA IEJTIOYEH.
44 XI/IMI/ILIGCIiI/Ie CBOMCTBA HEPACTBOPUMBIX
OCHOBAHHH.
45 XUMHYECKHUE CBOMCTBA KUCIIOT. c/p.
46 XUMHYECKHE CBOMCTBA COJIEH.
Knaccudukaiivs u reneTiuueckas
47 B3aUMOCBSI3b MEXY KJIacCaMU Heop-
FaHHYECKHUX COETUHEHHUH
48 HCSJ‘IGI{OB&HI/IG CBOMCTB OKCHJIOB, OCHOBA- Mp./p. Ne 5
HHM, KUCJIOT.
49 «Kacchl HEOPraHMYECKUX COCTUHEHU» KP Ne 3

T.6 Hepuoanyeckuy 3aK0H H NEPHOAHYECCKAA CHCTEMA XHMHYECKHX JJEeMEHTOB

(3 yaca)

J. MenaeaeeBa

50

CBoliCcTBAa XMMHUYECKHX DJIEMEHTOB U UX
NEPUOANICCKHUEC NU3MCHCHUS

51

Ileproguyeckuii 3aKOH U EPUOAUYECKAs
CHUCTEMA XUMHUUYECKUX 371eMeHTOB 1. U,
MeHneneeBa B CBETE TEOPUU CTPOEHUS
aromMa.

52

XapaKTepI/ICTI/IKa XUMHYCCKHX 3JICMCHTOB
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Ha3Banue Tembl/ ypoka

Jdara

Bun xonTposs

IIpumeuanne

n/n
IO MOJIOXKEHHIO B MEPUOIUYECKON CUCTEME
1.7 _Crpoenne Bemectsa (S uacoB)
53 BanentHbie COCTOSHHST 1 XUMUYECKHE
CB$131 aTOMOB 3JIEMEHTOB.
54 KoBanentHas CBsI3b U €€ BUBI.
55 Ilonsitrie 00 MOHHOM CBSI3U
56 CteneHb OKUCITCHUS
57 Kpucrammyeckoe COCTOSIHUE BELIECTBA.
T.8 Xumuueckne peakuyu B CBeTe 3J1eKTPOHHOM TeopuH (4 1aca).
58 OxucnuTenb, BOCCTAHOBUTEITD.
59 OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaKIuu.
60 CocraBneHue ypaBHEHUIN OKHCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.
61 ((XI/IMI/ILIGCKIEG peakLuu B CBETE KP No 4
SJIEKTPOHHOUN TEOPUN)
T.9 Boaopoa - poxaawimui BOAY H
3Hepruio (3 yaca)
62 Bonopon - 31eMeHT 1 MpoCTOe BELIECTBO.
Ilonyyenue Bogopona.
63 XHUMHUYECKHEe CBOMCTBA Bojopoaa. Boxa
64 [lonyuenue BOAOPOZa H HCCIIEI0BAHNE €r0 Tp./p. Ve 6
XUMHYECKHX CBONCTB.
T.10_OO0Ouasi XapaKTepuCTHKA
HEMETAJJIOB. (4 yaca)
65 DJIEMEHTbl — HEMETAJIJIbl, CTPOEHHE aTOMa
66 IIpocThie BEIECTBA — HEMETAJLIbL.
67 OO01mue CBOWCTBA, MOMyUEHHUE,
MIPUMEHEHNUE HEMETAJIJIOB.
68 CoenuHeHNs1 HEMETAJIJIOB.

Y4yeOHO-MeTOAHYECKOe 00ecIeuyeHue:

Yueonuk: Kysneunosa H.E., Tutosa U.M., I'apa H.H., XXerun A 0. Xumus: 8 knacc: yueOHUK 115

yuamuxcsi odmeodpaszosarenpHbix yupesxxaenuit/ [lox pen. H.E.Ky3neuosoii. — M.: Benrana-
I'pad,2017.

MeTtoanyecKux nNocoOHM AJisl yUUTeEJIS:
1. Kysneuosa H.E, I'apa H.H Xumus: nporpammer 8-11 k- 2 uzn, nepad M. Bentana — I'pad- 2012

2. Meroanueckue peKOMEHIALMH 1O CO3[AaHUI0 U (PYHKIHMOHHUPOBAHHMIO AETCKUX TEXHOIAPKOB
«KBantopuym» Ha 0Oa3e obmeoOpa3oBaTesbHbIX oOpraHu3auuil (YTBEp:KACHBI PaCIOPSLKEHUEM
Munucrepcrsa npocseuierns Poccuiickoit @enepaunu ot 12 staBapst 2021 r.N P-4)

3. Meronuyecknue peKOMEHIAIMU MO CO3JaHMI0 U (PYHKLHMOHHPOBAHUIO B 0011€00pa30BaTENbHBIX
OPTaHU3aLUsIX, PACTIONIOKEHHBIX B CEIbCKOH MECTHOCTH U MaJIbIX rOpPOZax, LIEHTPOB 00pa3oBaHuUs
€CTeCTBEHHO-HAy4YHOW M TEXHOJOrm4deckoi HampaBieHHocTel («Touka pocray) — (YTBep:kIeHbl
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pacnopsbkenrneM MuHucrepersa npocseuienus Poccuiickoit @enepaunu ot 12 sausaps 2021 r.N P-
6)

HonoJsiHuTebHas Juteparypa aas yuumreasi: Kysneuosa H.E. Jleskun A H. 3agaunuk no
XuMUU: 8 Kjacc: ais ydamuxcs odmeoOpasosarenbHbix yupeskaenuit/ [lon pen. H.E Kysueuosoit. —
M.: Benrana-I'pag, 2008. -128c.

MULTIMEDIA — noaaep:kka npeamera:

1. Kommuiekt 1iudpoBeix obpazoBarenbHbIX pecypcos k yueOHuky H.E. Ky3nenosa. Xumus 8 knacc
—M.: dpoda 2008

2. Iudposas (xommnerotepHas) mnadopatopust (LJI) - mnporpamMmHO-anmapaTHbI KOMILIEKC,
JIAaTYUKOBAsA CUCTEMa — KOMIUIEKT yueOHOro 000pyI0BaHMs, BKIFOYAIOLINI H3MEPUTENbHBIN OJIOK,
uHTEepdeic KOTOPOro Mno3BoyisieT 00eCneunBaTh CBA3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HabOp
IAaTYUKOB, PETUCTPUPYIOIIUX 3HAYSHUS PA3TUYHBIX (PH3HUECKUX BEITHYHH.

3. DJEeKTPOHHOE MPUJIOKEHNE K YI€OHUKY HA WWW.Prosv.ru

4. Yuebnbiit matepuan miardopmer AKnace, @okchopn, Poccuiickas mkona.
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