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IHHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpaMmma mo XMMHHU Ha YPOBHE OCHOBHOIO O0IIEeTO O0O0pa3oBaHUs
cocTtaBjieHa Ha OcHOBe TpeOoBaHuii K pe3yabTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHON OpOrpaMMbl OCHOBHOI'O OOIIero oOpa3oBaHUsl, MPeACTaBICHHBIX
B dDenepaibHOM TOCYJapCTBEHHOM OOpa30BaTEIbHOM CTaHAApT€ OCHOBHOTO
obmero obpazoBanust (IIpukaz MunHcTepcTBa mpocBemenuss Poccuiickoit denepanuu OT
31 mas 2021 roma Ne 287 « OO0 yrBepkaeHUH (EACPATBHOTO TOCYAAPCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa  OCHOBHOro  of0miero  oOpa3oBaHus»), C  y4ETOM
pacripeieIEHHBIX MO KJIaccaM MPOBEPSIEMBIX TPEOOBAHUM K pe3yJabTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTejIbHON MporpaMMbl OCHOBHOTO OOILIEro oOOpa3oBaHUs U
DJIEMEHTOB COJCP KaHUsI, NPEJACTABICHHBIX B YHHUBEPCAJIHLHOM KOAU(MHUKATOPE MO
XMMHH, a TakKe Ha ocHoBe [IpumepHoil mporpamMmbl BOCIHTAHHUS OOYyYarOIIMXCS
NpU TOJYYSHUH OCHOBHOro oOiero oOpazoBanusi u ¢ yudérom Konuenmum
npernojiaBaHusl ydeOHOro mnpeaMeTra «XUMUsD» B 00pa30BaTENIbHBIX OPraHU3aUSX
Poccuiickoii ®Denepanuu, pealu3yIOIIMX OCHOBHBIE 0O0IIeoOpa3oBaTeIbHBIC
nporpammbl (yTB. Pemenuem Komnerunm MuHuctepctBa mnpocBelneHus Poccuu,
npotokosrotr 03.12.2019 Ne [TK-4BH).

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IPEJMETA «XUMMUS»

Bximang yudebHoro mnpeamera «XUMHUS» B JIOCTHXKECHHE I€J€d OCHOBHOTO
o01rero oopazoBaHusi OOYCJIOBJIEH BO MHOTOM 3HAQUEHHEM XWUMHUYECKOM HAyKU B
MO3HAHUM 3aKOHOB IMPUPOABI, B Pa3BUTHUHU MPOU3BOAUTEIILHBIX CHUJI OOIIECTBA U
CO3JaHUH HOBOMW 0a3bl MaTepHUAIILHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAayK paclopoOCTpaHuia CBOE
BJIMSIHUE Ha BCE OOJIACTH YEIOBEYECKOro CYIIECTBOBAHUs, 3a7ajla HOBOE BUJICHHUE
MHpa, cTaja HEOThEMJIEMBIM KOMITOHEHTOM MHUPOBOU KYJIBTYPbI, HECOOXOIAUMBIM
YCJIOBUEM JKU3HHM OOlIecTBa: 3HAHUE XUMHH CIY>XAT OCHOBOU IS
dopMupoBaHUST MUPOBO33PEHUS YEIOBEKA, €ro IMpeJACTaBJIEHUH O MaTepUaJIbHOM
€IUHCTBE MUPA; BAXKHYIO POJIb UTparoT GOpMHUpYyEMBbIE XUMHUEH MTPEACTaBICHUS O
B3aMMOIIPEBPAILICHUSIX YHEPTUU U 00 APBOJIIOLIMM BEIIECTB B MPHUPO/JIC; COBPEMEHHAs
XUMHUS HaAIpaBjeHa Ha pemieHue riao0albHBIX MPOOJIEM YCTOWUYMBOTO pPa3BUTHUS
4eJIOBEYeCTBA — ChIPbEBOM, HJHEPreTHUYECKOM, MNHIIEBOM M DKOJOTHYECKOU
0€30I1acHOCTH, TIPOOJIEM 3/IPaBOOXPAHEHUS.

B ycnoBusix BoO3pacTarolero 3HAYE€HUs] XHUMHM B JKH3HH OOIlIecTBa
CYLIECTBEHHO MOBBICWJIACh pPOJb XHUMHUYECKOro obpa3zoBaHuss. B  mniane
colpajgu3aliid OHO SBJISIETCS OJHUM M3 YCIOBUM (POPMHPOBAHUSI HMHTEIUIEKTA
JIMYHOCTHU U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  YEJIOBEKY XHUMHUYECKHE 3HaHWUS  HEOOXOAMMBI IS
MPUOOpETEeHNsT OOIIEKYJIBTYPHOTO YPOBHS, IO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B
COLIMYME M OTBETCTBEHHO y4YacTBOBAaTh B MHOIOOOpa3HOM >XM3HU OOIIEeCcTBa, IS
OCO3HAaHHUSI BAXXHOCTHU Pa3yMHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBBIO U 3J0POBBIO
JPYTUX, K OKpYy’Karlollled HOpupoaHON cpene, AJisi T'PaMOTHOIO IOBEACHHUS MpHU
HUCIIOJIb30BAHUHU PA3JIMYHBIX MaTE€PHUATIOB U XMMHUYECKHUX BEIIECTB B MOBCEJIHEBHOU
JKU3HU.

XumMudeckoe oOpa3oBaHME B OCHOBHOM IIIKOJIE€ sIBJsieTCsT 0a30BBIM MO
OTHOIIIEHUIO K CHCTEME OOIIero XuMHYecKoro ooOpazoBanus. [loaTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO peaIM3yeT HNPUCYIIHE OOIEeMYy XHMHUYECKOMY
00pa30BaHUIO KJIOYEBBIE IIEHHOCTH, KOTOPbIE OTpa)kalOT TOCY/apCTBEHHBIE,
OOIIIeCTBEHHbIE U MHIAUBUAYAIbHBIE NOTPEOHOCTU. DTUM OMNpPENEIsAeTCs CYIIHOCTh
oO1iell cTpateruy oO0y4eHusl, BOCIIUTAHUSI U Pa3BUTHSI OOyYalOIIMXCsl CpeacTBaMU
y4eOHOTO TIpeMeTa « XUMUSD).



HN3ydenue npenmera:

1) cmocoOCcTByeT peanu3anui BO3MOXHOCTEH JUII CaMOpPa3BUTHS U
(opmMupoBaHUs KyJIbTYpPBI JUYHOCTH, €€ 00IIeH U (PYyHKIIMOHAITBHONW TPaMOTHOCTH,

2) BHOCHUT BKJaJ B (OPMUPOBAHHUE MBIILICHUS U TBOPUECKUX CHOCOOHOCTEM
MOJIPOCTKOB,  HABBIKOB  HX  CaMOCTOSATEIILHOW  Y4€OHOW  JIeSITSIbHOCTH,
DKCIEPUMEHTAIBHBIX W  HCCIEIOBATEIbCKHUX yMEHHI, HEOOXOAUMBIX Kak B
MMOBCEIHEBHOM XU3HU, TaK U B MPO(PECCHOHATILHOU NEeATEIHbHOCTH;

3) 3HAKOMHUT CO CHEeIHU(PUKON HAYUHOTO MBINUICHHUS, 3aKJIaJIbIBACT OCHOBBI
LEJIOCTHOTO B3TJIsLZIa HA €IUHCTBO MPUPOABI U YEIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TaroM B GOPMHUPOBAHNHN €CTECTBEHHOHAYYHON I'PaMOTHOCTH MOJAPOCTKOB;

4) CIIOCOOCTBYET (opMupoBaHHUIO  EHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHOHAY4YHbIM 3HAHUSM, K NPUPOAE, K YEJIOBEKY, BHOCHUT CBOH BKJaJ B
KOJIOTHYECKOE 0Opa3oBaHUE MIKOJIBLHUKOB.

Kypc xumMun OCHOBHOM IIKOJBI OPUEHTUPOBAH HA OCBOEHHE OOYyYarolUMUCS
OCHOB HEOPTraHWYCCKOW XUMHUH U HEKOTOPBIX IMOHSTHU U CBEACHHUU OO0 OTIEIHLHBIX
00BbEeKTaxX OPraHuvYeCKO XUMHUH.

CrpykTypa conaeprkaHus npeamera cHOpMHUpPOBaHA HA OCHOBE CHUCTEMHOTO
noaxojia K ero uzydeHuro. CoaeprKaHHE CKIAJABIBAETCS U3 CHUCTEMBI MOHATHH O
XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBbI MOHSATUN O XUMHUYECKON pEaKIIuU.
OO6e »TH cUCTEMBI CTPYKTYPHO OPraHU30BaHBI 10 MPUHIIUIY MOCIEI0BATESIBHOIO
pa3BUTHSI 3HAHUHW Ha OCHOBE TEOPETUUYECKHUX IMPEACTABJICHUM Pa3HOTO YPOBHS:
ATOMHO-MOJIEKYJIIPHOI'O YUYEHHUsSI KaK OCHOBBI BCEIO €CTECTBO3HAHMS, YPOBHS
Ilepunonnueckoro 3akoHa J[. M. MenneneeBa Kak OCHOBHOIO 3aKOHa XHWMHHU,
YUYEHHSI O CTPOEHHMHM aToMa W XHUMHUYECKOW CBs3H, IIPEACTABJICHUU 00
JICKTPOJIUTUYECCKOM JIUCCOIMAIIMU BEIIECTB B pacTBopax. TeopeTudyeckue
3HaHUsI pACCMaTPUBAIOTCS HA OCHOBE AMITMPUYECKHU MOJYYEHHBIX U OCMBICIEHHBIX
(haxTOB, pazBUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO YPOBHS K APYTOMY, BBITTOJTHSISI
¢yHKIIMHU OOBSICHEHHUS U IIPOTrHO3UPOBAHUS CBONMCTB, CTPOSHUSI U BO3MOXKHOCTEM
MPAKTHUYECKOTO MPUMEHEHMUSI U TTOJIyUYCHUST U3y4YaeMbIX BEIIECTB.

Takast opraHuzamusi COJEpPKaHUSI Kypca CIIOCOOCTBYET MPEACTABICHHUIO
XAMHWYECKON COCTAaBJISIIOIIEN HAay4YHOH KapTHUHBI MHpPAa B JIOTUKE €€ CHCTEMHOU
npupoabl. Tem camMbIM oOOecreduBaeTCsi BO3MOXKHOCTH (POPMUPOBAHUSA Yy
00y4aronmxcst IEHHOCTHOTO OTHOIIICHHUSI K HAYyYHOMY 3HAHUIO U METOJIaM MO3HAHUS
B Hayke. BaxXxHO Tak’ke 3aMeTHUTh, YTO OCBOCHHUE COJEPKAHUSA Kypca HPOUCXOIUT C
MPUBJICYCHUEM 3HAHUUW U3 paHEee U3YUYEHHBIX KypcOB: «OKpPYKAIOIIUH MUDP»,
«bwuomnorus. 5—7 kimacce» u «PuU3uKa. 7 KiIacce».

HEJIN U3YYEHUSA YYEBBHOI'O IPEIMETA «XUMMSA»

K  HanpaBieHHrO  NEpBOCTENEHHOM  3HA4YMMOCTH  IIPHM  peanu3aluu
oOpa3oBaTelbHBIX (QYHKUUN nOpeamera «XUMHUsSD»  TPAJULMOHHO  OTHOCST
(popmupoBaHUEe 3HAHUN OCHOB XHUMHUYECKOM HAyKM KakKk 0O0JacTU COBPEMEHHOI'O
€CTECTBO3HAHMsI, NPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKA M KaK OJHOro u3
KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajlada IpeaMeTa COCTOUT B (POPMUPOBAHUU
CHUCTEMBbl XHMHYECKHMX 3HAHUH — BaXHEUIIMX (PaKTOB, MOHSATHUIH, 3aKOHOB H
TEOPETUUYECKUX IIOJIOKEHUM, JOCTYMHBIX OOOOIEHUH MHUPOBO33PEHUECKOTO
XapakTepa, s3blKa HayKH, 3HAaHUM O HAy4YHBbIX METOJaX M3Y4YE€HMsI BEIIECTB U
XMMHYECKHUX pEeakliMii, a Takke B (pOpMHUPOBAHUN U PA3BUTHU YMEHHUU U CIIOCOOOB
JIeSITEJIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM, HaOJIOJICHHEM U IIPOBEIACHUEM
XUMHUYECKOTO DKCIIEPUMEHTA, COOJIOJICHUEM MpaBuJI O€301MmacHOTr0o OOparieHus ¢
BEILIECTBAMHU B IIOBCETHEBHOM KU3HMU.

Hapsiny ¢ »TuM unenu wu3ydeHus MpeaMeTra B IporpaMMe YTOYHEHbI U
CKOPPEKTUPOBAHbI C YUYETOM HOBBIX HPUOPUTETOB B CHUCTEME OCHOBHOT'O OOIIETO
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obOpaszoBanusi. Ceromass B  o0Opa3oBaHuM 0co00 3HAYUMOW  TPU3HAETCS
HaIlpaBJI€HHOCTh OOy4YeHHUs1 Ha pa3BUTHE W  CaMOpa3BUTHE  JIMUYHOCTH,
opmupoBanue e€ mHTEIIEKTa U OO1IEH KyJIbTypbl. OOydeHHEe YMEHUIO YYUTHCS U
MPOJI0JIKAaTh CBOE 0OOpa30BaHUE CAMOCTOSITEJILHO CTAHOBUTCSI OJTHOM M3 BaKHEHIIINX
(pyHKIIMIT yUeOHBIX ITPEIMETOB.

B cBsa3u ¢ »STUM npM HU3y4YeHHHM IIpeAMeTa B OCHOBHOH IIKOJe
JIOMUHHUPYIOIIEE 3Ha4YeHUE NPUOOpenr Takre HeJin, Kak:

1. (popMupoBaHHEe MHTENIEKTYaJlbHO pPa3BUTONH JUYHOCTH, TIOTOBOM K
caM000pa30BaHUIO, COTPYJIHHUYECTBY, CaMOCTOSTEIbHOMY IIPHUHSITHIO PEIICHHUH,
COCOOHOI alanITUPOBATHCS K OBICTPO MEHSIIOIUMCS YCIOBUAM KU3HHU;

2. HaAIpaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTHUYEeCKOe mNpuoOIleHne
00y4Yarolmmuxcsi K CaMOCTOSITEJIbHOM IO3HAaBAaTEJIbHONW JEsATEIbHOCTH, Hay4YHBIM
METOJIaM TIO3HaHUsl, (POPMHUPYIOIIMM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

3. oOecrieueHue YCJIOBUH, CIIOCOOCTBYIOIINX MIPUOOPETSHUIO
00y4YarolMMHUCS ONbITa pa3HOOOPa3HOM JIeATEIbHOCTH, NO3HAHUS U CaMONO3HaHUs,
KJIFOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), HMEIOIINX YHHUBEPCAITBHOE
3HAUEHUE JUIS PA3JIMYHBIX BUJOB AESITEILHOCTH;

4. bopmupoBaHne yMeHHH  OOBSICHATH W  OIICHUBATh  SIBICHUS
OKpY>alolllero MHpa Ha OCHOBAaHMMU 3HAaHUM W OIBITA, IMOJYYEHHBIX MpU
U3yYCHUH XUMUH;

5. bopmupoBanne y oOydarOIIMXCs TI'YMAaHUCTHUECKHUX OTHOLICHUM,
MMOHUMAaHUsI I[EHHOCTH XHUMHWYECKHUX 3HAaHUW [JIs1 BBIPAOOTKH DKOJOTHUYECCKHA
11eJIeCOOOpa3HOro IOBEJAEHUsI B OBITY M TPYHAOBOH J€ATEIBHOCTHM B LEJIAX
COXPaHEHUsI CBOETO 3/10POBbs U OKPY KarOIIeH IIPUPOAHOM CPEAbI;

6. pa3BUTHE MOTHUBAIIUM K OOYUYEHHIO, CHIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITMTAaHHUIO HA OCHOBE YCBOCHHS OOIIEYECIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpPY HNpOUJIsi M HAIIPaBJIEHHOCTH JlaJIbHEHIIIEr0 O0Oy4YeHUs.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE

B cucreme oOmero oOpa3oBaHusi «XHUMUs» TPU3HAHA O0Os3aTEeIHLHBIM
Y4eOHBIM TIPpEAMETOM, KOTOPBIM BXOAUT B COCTaB MOPEIMETHOW o0OIacTu
«EcTecTBeHHO-HAYyYHBIC TPEAMETED).

Y4yeOHbIM NJIaHOM Ha €€ u3ydeHue oTBefeHO 136 y4yeOHBIX 4YacoB —
no 2 4 B Heae o B 8 1 9 Kitaccax COOTBETCTBEHHO.

J1s kaXkzoro kjacca OpeayCMOTPEHO pe3epBHOE ydyeOHOE BpeMsi, KOTOpoe
MOJKET OBITh MCITIOJIb30BAaHO yYaCTHHKaMHU 00pa30BaTEIBHOTO IIpOIiecca B HEsIX
(opMupoBaHUsT BapuUaTHBHOW COCTaBISIIONICH COJep>XaHUsSI KOHKPETHOU
paboueit mporpammbl. Ilpum »ToM oO6si3aTrenbHasi (MHBapUaHTHAs) 4YacTh
CoZiep>KaHUsl TIpeAMeTa, yCTAaHOBJIEHHasl TNPUMEPHON paboueil mporpammoi, u
BpEMsI, OTBOAUMOE Ha €€ N3y4eHHEe, COXPAHEHBI ITOJTHOCTHIO.

B crpykType mpumepHoil pabGodeidl mporpamMmbl Hapsify C IMOSICHUTEIbHOU
3aIMCKON BBIJACIICHBI CIIEIYIOIINE Pa3aeITbl:

" coJep:KaHUe yueOHOTo npeamMmeTa « XUMHUs M0 T'oJIaM OOyJYeHUS;

" JUTAHUpYEMBIC pPe3yibTaThl OCBOCHHS YYEOHOTO TIpeaMeTa «XHUMHUSD):

JIUYHOCTHBIC, MeTaIlpeAMETHBIC, TIPESAMETHHIC;

" TEeMaTHYECKOE IJIAaHMPOBAHUE, B KOTOPOM JACTAITU3UPOBAHO COACpKaHUE
KaXXJI0M KOHKPETHOUW TEMBI, YKa3aHbl KOJIMUYECTBO YacOB, OTBOJAUMBIX Ha
e€ W3ydeHHe, U OCHOBHBIC BHUJABI YyYEOHOW NEATEIHPHOCTH YYCHHKA,
(dopmupyembie Tipu U3y4YSHUU TEMbI, IPUBEJIEH E€PEUYEHb JEMOHCTPAIIUM,
BBITTOJTHSICMBIX YYHUTEJIEM, U TIepeUYeHb PEKOMEHIYEMBIX J1a0OpaTOPHBIX
ONBITOB UMPAKTUUECKUX PAOOT, BBHIMTOJTHIEMBIX OOYYarOIIIUMUCS.



COJAEPKAHUE YYEBHOI'O IPEJMETA «XUMMSD»

8 KIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHS

IIpeamer xumuu. Poap XMMHMKU B KHM3HU 4YeJIOBEKa. lerna U BelecTBa.
dus3nyecKue CBOMCTBa BEIIECTB. ArperatHoe coctosinue BeulecTB. llonsaTue o
METOoAaX MO3HAHUS B XUMUHU. XUMUS B CUCTEME HayK. YUCThIE BElIeCTBAa U CMECH.
CriocoOnI pa3ieIeHUsT CMECCH.

ATOMBI U MOJICKYJIbl. XUMHUYECKHUE AJIeMEHTBhl. CHUMBOJIBI XUMHUYECKUX
aieMeHTOB. [IpocThie U Cl10KHBIE BellleCTBAa. ATOMHO-MOJICKYJISIPHOE YUYCHHUE.

Xumuueckass (opmyna. BaJeHTHOCTP aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKOH TIOCTOSHCTBa cocTaBa BemecTB. OTHOCUTEIbHAsI aToMHas Macca.
OTtHocuTenbHasE MOJICKYJIIpHast Macca. MaccoBasi JI0JIs1 XMMHUYECKOTO DJIEMEHTa B
COCIMHCHUU.

DU3NYECKHE U XHUMHUYECKHE SIBJICHUS. XHMHUYECKas peakuuss U €€
OpPU3HAKHW. 3aKOH COXPAaHEHHsI MacChl BEIIECTB. XHWMHWYECKHE YpPABHEHUSI.
Knaccudukanuss XUuMHUYECKUX peakuil (COeIUHEHUS, Pa3JIOKEHU S, 3aMEIICHUS,

oOMeHa).

Xumuyeckutl DKCnepumMeHm.

o 3HAKOMCTBO C XHMHYECKOW TIIOCYIOW, C TpaBuiaMu paObOThl B
JJabopaTopuu U MpuéMamMu oOpalleHus ¢ JIabopaTOpHBIM 000PYIOBAaHHUEM;

] U3ydeHrue W omnmcaHue  (PU3HYECKHMX  CBOWCTB  0Opa3loB
HEOPraHUYECKUX BEIICCTB;

° HaOmrosieHne  ¢u3udeckux (IUIaBJICHHWE BOCKa, TasHUE JIbJa,

pactupaHue caxapa B CTYIIKE, KUIIEHHE U KOHJIGHCAlMsl BOJIbl) U XHUMHUYECKHUX
(ropeHue cBeuM, MNPOKaAJIMBAaHUE MEIHOM IIPOBOJIOKH, B3aMMOJICHCTBHE Meja C
KHUCJIOTOMN) SIBJI€HMM, HAOJIOJIEHUWE UM OINMCAaHUE IIPU3HAKOB IIPOTEKaHUS
XUMHUYECKHUX peaklnii (pa3ioKeHue caxapa, B3auMOAeNCTBHUE CEPHOM KHUCIIOTHI C
xjgopuaomM  Oapusi, pasznoxkeHue ruapokcuna wmeau(ll) npu  HarpeBanHum,
B3auMoJIeicTBHE kKeJie3a ¢ pacTBopom conu meau(ll));

o U3yUYCHUE CIIOCOOOB pa3JeleHHusI cMeceil (C MOMOIIbIO MarHuTa,
¢unpTpOBaHUE, BBIIAPUBAHUE, AUCTUWIUIALUS, XpomaTtorpadus), NpoBeIeHUE
OYHMCTKH IIOBAPEHHOI COMH;

° HaOJIOJIeHNe W OIMCaHWE pe3yJbTaTOB IIPOBEJEHHUS  OIbITA,
WUJTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl;

e co3JaHue MOJeJIei MOJIeKY T (IIapOCTEPIKHEBBIX).

BauHeiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB
Bo3nyx — cmeck rasos. CocraB Bo3zayxa. Kucimopong — 3J€MEHT W mpocToe
BellecTBo. HaxokzaeHue kucioposa B Hpupoae, (U3NUYECKHMEe U XHUMHYECKHUE
cBoiicTBa (peakuuu rtopeHus). Oxcuapl. I[Ipumenenue xkuciopona. CriocoObl
MOJIydeHHUsI KHCJIopoJa B JladopaTOpuM H MOPOMBINUIIEHHOCTH. Kpyrosopot
KHUcJIopoaa B Ipupojse. O30H — aJUIOTPOITHAS MOAU(PHUKAIIUS KUCIOPOaa.

TensoBoit 3pPeKkT XUMHUUYECKON peaKInH, TEPMOXUMUYECKUE ypPaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKnuH. TOoIIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3/IyXa, YCUJICHUE TapHUKOBOTO 2 deKTa, pa3pyrnieHue 030HOBOTO CJIOSI.

Bonopon — »snemMeHT UM mpocroe BeuectBo. Haxoxnenue Bomopona B
nopupoje, GU3NUYECKHe W XHUMHUYECKHE CBOWMCTBA, TMPUMEHEHHE, CHOCOObI
nosrydeHusi. KucioTel 1 con.

KomuuectBo BemiectBa. Monbk. Monsipaass wMacca. 3akoH ABoraiapo.
Mossipabiii 00BEM ra3oB. PacuéTsl o XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBouWcTBa BoAbl. Boja kak pacTtBopuTelib. PacTBOpPBHI.
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HachlleHHbIe 1 HeHACKIIIIEHHbBIE PACTBOPEI. Pacmeopumocms éewgecms 6 ooe. 1
MaccoBast nojs  BewiecTtsa B pacTBOpe. XHWMHYECKHME CBOMCTBA BOJBI.
OcHoBaHusA. Posib pacTBOpOB B IpUPO/JIE€ U BXKU3HU yesioBeka. Kpyropopor Boabl B
npupoe. 3arpsisHeHUE NPUPOAHBIX BoA. OXpaHa U OUHMCTKA NPUPOTHBIX BOI.

Knaccudukanmst Heopranndeckux coenuHeHuii. Oxcuapl. Kimaccudukarms
OKCHIOB: coJjieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, amM@oTepHbIE) U
HecoJieoO0pa3yrolue. Howmenknartypa OKCHJIOB (MexayHapoaHas u
TpuBUajibHas1). PU3NUECKHUE M XUMHUYECKHE CBOMcTBa OKCHIOB. llomyuyeHue
OKCHU/OB.

OcnoBanusi. Kiaccudukanusi ocHOBaHHMM: IIETOYM M HEPACTBOPHUMBIE
ocHoBaHusi. Homenknarypa ocHoBaHHil (MeXAyHapoAHass U TpUBHAIbHAas).
Ddu3nyecKrue U XUMHUYECKHE CBOMCTBA OCHOBaHUU. [lonyyeHne OCHOBaHUM.

Kucnortsr. Krnaccudukanus KHCJIOT. Homenknarypa KHUCJIOT
(MexxayHapojiHasi W TpuBHUaAJIbHasi). duU3nyeckrue M XUMHUYECKHE CBOMCTBaA
kucioT. Psin aktuBHocTn metamioB H. H. bekerosa. [lonmyuenue kucior.

Conu. Homenknatypa coseit (MeXAyHapoJHas W TpUBHAJIbHAas).
duznueckre U1 XMMUYECKHE CBOMCTBa coJieii. [lomydenue coseit.

I'eneTnyeckas cBsi3b MEXKAYy KjIaCCaMH HEOPraHUYECKHUX COCIUHCHUM.

Xumuueckuti sxcnepumenm:

® KauECTBEHHOE OIIPEACIICHUE COJICPKAaHUsI KUCI0PO/ia B BO3/IyX€E;

e [I0JIyd€HHUE, COOMpaHue, paclio3HaBaHUE U U3yUYEHUE CBONMCTB KUCJIOPO/a;

] HAOJIIOJIECHUE B3aWUMOJECUCTBUSI BEIISCTB C KHCIOPOAOM U YCJIOBHS
BO3HUKHOBEHMSI U IIPEKPAILCHUsI TOpeHUs (T10Kapa);

® 0O3HAKOMJIEHHE C 00pa3liaMy OKCHJIOB U OIIMCAHUE UX CBOMWCTB;

o MOJy4YeHHUEe, COOMpaHWe, paclo3HaBaHWE ¢ M3yYE€HHE CBOWCTB
BOJOpOIa (TOpeHue);
° B3auMmojiericteue Bomopoaa ¢ okcuaom  wmeau(Il)  (Bo3zMokHO

HUCTIONBb30BaHUE BUACOMATEPHUATIOB);
e HaOJIIOJICHUE OOpa3IOB BEIIIECTB KOJIUYECTBOM | MOJIb;

° HCCIIE€JOBAHUE OCOOEHHOCTEH pacTBOPEHHUs BEIIECTB C Pa3IMYHOU
pacTBOPUMOCTBIO;

o IIPUIOTOBJIEHUE PAacTBOPOB C ONPENEJIEHHOM MaccOBOM  Joneu
pacTBOPEHHOI'O BELIECTBA;

° B3aMMOJIEICTBHE BOJBI C MeTa/ulaMU (HaTpueM U  KaJblIHEM)

(BO3MOYKHO HCIIOJIF30BaHUE BUIEOMATEPHAIIOB);
e OIIpeeI€HNE PaCTBOPOB KUCJIOT U MIEJIOYEN C ITOMOIIBIO NHAUKATOPOB;
e 1iccie0oBaHUEe 00pa3l0B HEOPTaHUUECKUX BEIIECTB Pa3JIMYHbIX KJIACCOB;

o HaOJI0JIEHNEe U3MEHEHMsI OKPACKM HHJIMKAaTOPOBB PacTBOpax KHUCIIOT
U IIejIoYei;

o n3yuyeHue B3zaumojieictBus okcuza mMeau(ll) ¢ pactBopom cepHol
KHMCJIOTBI, KMCJIOT C METaJJIaMM, PEaKLIUN HEUTpaJIn3alnu;

o NOJIYYE€HHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHUE OJHOTO MeTaia
JAPYTUM U3 pacTBOpa COJIH;

o pelIeHUE 3KCIEPUMEHTAIBHBIX 3a7a4d 0 TeMe «BaxkHeumnime Kiaccel

HCOPraHUYCCKHUX COeI[PIHeHPIfI)).

1 KypcuBom o006o03HaueH y4yeOHBIM MaTepuali, KOTOPBIH H3y4aeTrcs, HO HE
BBIHOCHUTCS Ha IIPOMEKYTOUYHYIO U UTOIOBYIO aTTECTALIUIO.



Ilepuoauyecknit 3akoH u Ilepumoamyeckas cucrema XxuMH4Yeckux 3jemeHroB JI.H.
MenneneeBa. CTpoeHHe aTOMOB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

IlepBbie TIONBITKHA KJIACCH(MUKAIIMA XHUMHYECCKHUX 3JIeMEHTOB. l[loHsATHE O
rpynrax CXOAHBIX DSJEMEHTOB (IIEJIOYHBICE U IEJIOYHO3EMEIbHbIC METaJlJIbl,
rajoreHbl, MHEpPTHBIC Ira3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(POTEpHBIE OKCHUJIBI
U TUJIPOKCHUJIBI.

Ilepuonnyeckuii 3akoH. Ilepuoanyeckasi cucteMa XUMHUYECKHUX DJIEMEHTOB
. W. MenneneeBa. KoporkonepuonHass u  AjauHHonepuoaHass  (OpPMBI
Ilepuoanyueckoit cucreMbl XuMudeckux seMeHToB /. 1. Menaeneena. llepuoabt
U rpynnbsl. PU3NYECKUI CMBICI IIOPSIAKOBOIO HOMEpa, HOMEPOB Iepuola H
rpyIIbI DJIEMEHTA.

Crpoenue aroMoB. CoctaB aTOMHBIX siaep. M3otonbl. DnekTpoHbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB MepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
Ilepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTE€pUCTHKA XUMHYECKOTO
3JIeMEHTa 1O ero nojoxeHuro B llepunomanueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHsI paJuyca aTOMOB XHMHUYECKHX DIJIEMEHTOB,
METAJUVIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB 11O IpyIllliaM M nepuoaam. 3HauCHHUE
Ilepunonnueckoro 3akoHa u llepuognydeckoil CHUCTEMBI XUMHYECKHUX DJIIEMEHTOB
JUIs1 pa3BUTH HayKU U npakTuku. /1. 1. MenaesieeB — y4€HBIN U IPa>KJIaHUH.

Xumuueckasi cBsi3b. KoBaneHnTHast (TojisipHass YW HEMNOJISIpHAsI) CBS3b.
DIEKTPOOTPHUIIATEIIBHOCTh XUMHUYECKUX dJ1eMeHTOB. lOHHasi CBS3b.

CreneHb OKUCJIICHUSI. OKHCIUTEIBHO-BOCCTAHOBUTCIHLHEIC peakuum.
IIpoueccrl OKHUCTIEHUSI U BOCCTAHOBJIEHUSI. OKUCIIUTEIN U BOCCTAHOBUTEJIH.

Xumuyeckuil IKCHEepUMEHN.

eu3ydyeHHE 0Opa3OB BEIIECTB METAJJIOB 1 HEMETAJLJIOB;

®B3aUMOJICHCTBUE THAPOKCHUJIA [IMHKA C paCTBOPAMHU KUCJIOT U 1II€JIOUCH;

° NPOBEIAEHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PeaKIUN (rOpeHUEe, PEAKIIUH PA3TI0KESHHUS, COCAUHECHUS ).

Me:xnpeaMeTHble CBSI3H

Peanuzanuss MeXOpeIMETHBIX CBSI3€M NOpH H3YYCHHUH XHMHHB 8 Kjacce
OCYIIECTBIISICTCSI 4Yepe3 HCHOJIb30BAaHME KaK OOIMNX eCTEeCTBEHHO-HAYYHBIX
MOHSATHUM, TaK U MOHSITUH, SBISIFONIMXCS CUCTEMHBIMH IJIs1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOT'O ITHKJIA.

OOmire ecTecCTBEHHO-HAYyYHbIC TOHSTHUS: HAy4HBIN (DaKT, TUIMIOTE3a, TEOPHs,
3aKOH, aHaJiu3, CHUHTE3, KJaccu(UKaus, NEePUOIANUIYHOCTh, HaOIIOJICHUE,
AKCTIIEPUMEHT, MOJICIIMPOBaHNE, U3MEPEHUE, MOJEIb, IBJICHUE.

dusuka: Marepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIH]I,
U30TOIIbI, PAJIMOAKTUBHOCTb, MOJICKYJIa, JICKTPUYECKUN 3apsl, BEIISCTBO, TEJO,
00BEM, arperaTHO€ COCTOSITHHE BEIIeCTBa, ra3, (hU3UYECKUE BEIIUYUHBI, €IUHHUIIBI
U3MEPEHUsI, KOCMOC, MJIaHEeTHhI, 3BE31b1, COJTHIIE.

Bbuonorus: ¢porocunres, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TTOPOJIBI, MOJIEC3HBIC
HCKOITaeMBbl€, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BellleCTBO U XHMHUYECKadA peaKkius

Ilepuonnueckuii 3akoH. Ileproauueckas cucremMma XUMUYECKHUX DJIEMEHTOB /.
. MenneneeBa. CrTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOOB, KAIUs, KAJIBLHU U UX COEAUHEHUN
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B COOTBETCTBHUHU C MOJIO)KEHUEM 3J1eMEHTOB B [lepuoanueckoil cuctreme u CTpoeHUueM
UX aTOMOB.

CTtpoeHue BellecTBa: BUJAbl XUMHUYECKOW CBsI3U. THUIBI KPUCTATLTUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOMN CBSI3H.

Krnaccudukanus u HOMEHKJIaTypa HEOPraHU4YeCKUX BEILIECTB
(MexxayHapoJiHasi W TpuUBHaJbHas1). XHMHYECKHE CBOWCTBA  BEIIECTB,
OTHOCSIIMXCSI K  Pa3JIM4YHBIM  KJlJacCaM  HEOpPraHW4YEeCKHX  COEIUHEHUU,
T€HETUYECKas CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanys XuMHUECKUX peaklrii M0 pa3IuyHbIM MpHU3HAKaM (10 YUCTY
U COCTaBy Y4YacCTBYIOIIMX B PEaKIMU BEIISCTB, IO TeIuioBoMy 3(dQPeKTy, II0
U3MEHEHUIO CTENEeHEH OKHCJIEHUS XUMUYECKHUX JJIEMEHTOB, 110 OOpaTUMOCTH, MO
YyYacTHIO KaTajiu3aTopa). DK30- U IHJOTCPMHUYECKHUE PEAKIIUH, TEPMOXHUMHYECCKUE
YpPaBHEHUS.

I[ToHATHE O CKOPOCTH XUMHYECKOW peakuuu. lloHsitue 06 OOpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peaknusx. [IoHsATHe O TOMOT€HHBIX U T'eTepPOTreHHBIX
peakuusix. [lousmue o xumuueckom pasHogecuu. Daxkmopwvl, 6GauUAOWUE HA
CKOpOCMb XUMUYECKOU peaKyuu U NOJI0ACEHUE XUMUUECKO20 PAGHOBECUSI.

OKHCIATEIILHO-BOCCTAHOBUTEIILHBIC ~ PCAKIIMH,  DJICKTPOHHBINM  OanaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEJILHON peakuuu. CocraBieHue YpaBHEHUN
OKHCJIUTEIIbHO-BOCCTAHOBUTEJIBHBIX  PEAaKIMK C  HMCOOJb30BAaHHEM  METOoJa
AJIIEKTPOHHOTO OanaHca.

Teopus JIEKTPOJIUTHIECKON AUCCOLIHUAIIUH. DJIEKTPOIIUTHI "
HeaJieKTpouThl. KaTtnoHwl, aHMOHBI. MexaHU3M AUCCOLIMAMM BEUIECTB C
pa3IuYHBIMU BHJAMU XUMHUYECKOW cBsa3u. CrerneHp auccoranuu. CHIIBHBIE U
cialbble DIIEKTPOIUTHI.

Peakiiun wmMoOHHOTO OOMEHa. YCJIOBUS MNPOTCKAHHUS PEaKIUHA HOHHOTO
oOMeHa, TIOJHBIE U COKpalI€HHbIE HOHHBIE YypaBHEHUs peakuuii. CBoicTBa
KHCJIOT, OCHOBAaHHUH U COJIEM B CBETE MPEIACTAaBICHUU OO0 DIEKTPOIUTHUYECCKOU
aucconanuu. KauecTBeHHBbIE peaKIIuu HAUOHBL. [loHsmue o cudponusze conell.

Xumuyeckuti dKcnepumenm:

o O3HAaKOMIJICHHUE C MOJAEIAMHA KPHUCTAJUIMYECKHUX peméToK
HEOPraHUYEeCKUX BEIIeCTB — METaJUIOB M HeMmeTawioB (rpadurta M anaMmasa),
CJIOKHBIX BEIIECTB (XJIOpHUJa HATpHUs);

o HUCCJIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHWYECKOM pEeaKIUuHu OT
BO3/1€HCTBUS pa3IUYHbIX (aKTOPOB;

o HUCCJIEIOBAHUE DJJIEKTPOIIPOBOJHOCTH PAacCTBOPOB BEIIECTB, IIpoIEcca

JIUCCOLIMAIMU  KHCJIOT, IIeJaodyed W cojell  (BO3MOXHO  MCIIOJb30BaHUE
BHJICOMATEPHUAIIOB);

o NPOBEJAECHUE ONBITOB, WUIIOCTPUPYIOIIUX HOPU3HAKH NPOTEKaHUS
peakuuii MoHHOro obMeHa (oOpa3oBaHHE OcajKa, BBIJIEJIEHHE ra3za, oOpa3oBaHHE
BO/JIbI);

® OIIBITOB, NITIOCTPUPYIOIITUX IpUMCEPbI OKHUCIIHUTCIIBbHO-
BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ (FOpeHI/IC, PCaKInu pa3JIOKCHUA, COGI[I/IHCHI/IH);
® pPacCiio3HaBaHUC HCOPTaHUYCCKHUX BCIICCTB C ITOMOIINBIO KAYCCTBCHHBIX

peaKHI/Iﬁ Ha MOHBI; PCIICHUEC OKCIICPUMCHTAJIBHBIX 3aJa4.

HeMeTa/uuibl M UX COeAMHEHUS
OOmiasi xapakTepUCTHKa TajoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTelneHU okuciaeHus. CtpoeHue U (uU3NUECKHe CBONMCTBAa HPOCTHIX
BEILIECTB — rajoreHoB. XHWMHWYECKHE CBOWMCTBAa Ha NOpPUMEpPE  XJopa
(B3anMoOzeMcTBHE C METalylaMH, HeMeTaulaMu, IIejJo4aMHu). XJIOPOBOJIOPOJ.
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CossiHasi KMCJIOTa, XUMHYECKHE CBOWMCTBA, MOJy4Ye€HUE, NpuMeHeHue. JleiicTBue
XJOpa M XJOPOBOJOPOJA HA OPraHWU3M YeJIOBeKa. BakHeWmmne XJIopuabl U HUX
HaXO0>KJIEHUEB MIPUPOJIE.

OO0mast xapakTepucTHKa 3JIeMeHTOB VIA-rpyrmibel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBbIE CTEIICHU OKUCJICHUS.

Ctpoenue u ¢pu3ndecKkue CBOMCTBa NPOCTHIX BEIIECTB — KHUCIOPOJia U CEPBHI.
AmnoTponHbeie MOAU(DHUKAIIMA KHUCIOPOJAAa U Cepbl. XUMHUYECKHE CBOWCTBA CEPHI.
CepoBoJ10pO, CTpOCHUE, (PU3NUECKHUE U XUMUYECKHe cBoMcTBa. OKCUABI Cepbl Kak
MPEACTAaBUTEIIM KHUCJIOTHBIX OKcuaoB. CepHass Kuciaora, (HU3HUYECKHE U
XAUMHUYECKHe cBoMcTBa (OoOmMe Kak MpeJcTaBUTEeNsl Kjlacca KHCJIOT U
crienuuyueckue). XUMHUYECKHUE PEaKIUH, JICKAIIHUe B OCHOBE IPOMBIIIJIEHHOTO
criocoba mosydeHust cepHod KuciaoThbl. [Ipumenenme. Cojin CEpHOM KHUCIIOTHI,
KadeCTBEHHAsl peakius Ha cyiabdar-uoH. Haxoxxnenue cepbl U €€ COSAUHCHUN B
npupoae. XMMHUUYECKOE 3arpsi3HCHUE OKPY KAFOILIEH cpeabl COCAUHEHUSIMU CEpPbl
(KUCIIOTHBIC JIOXXAHW, 3arps3HCHHE BO3AyXa ©W BOJHOEMOB), CIIOCOOBI €ro
OpeaOTBpallCHUs.

OOmiast xapakTepUCTHUKa 371eMEHTOB VA-rpyniibl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTECPHBbIE CTETIEHU OKHUCJICHUSI.

A30T, pacOpoCTpaHEHHE B NIPHUPOJE, PU3NISCKHE U XUMHUUIECKHE CBONCTBA.
Kpyrosopot a3zora B npupojie. AMMHAK, ero (U3n4ecKrue 1 XUMHUYECKHE CBOMCTBA,
nonydyeHne u npumeHeHwe. Coiu aMMOHMS, WX (PU3MUECKHe W XUMHUYECKHE
cBOMCTBa, npuMeHeHue. KauecTBeHHasi peakuuss Ha HMOHBI aMMOHMUs. A30THas
KHCJIO0Ta, ©€ NOoJIydeHHe, (Pu3uYecKhe W XUMHYSCKHE CBOWcCTBa (0OOIHME Kak
npeJicTaBUTENs Kjlacca KUCIOT U cnenuduyeckue). Mcnonp30BaHUE HUTPATOB U
CcoJIeli aMMOHMS B Ka4€CTBE MHUHEPAIBHBIX yJIOOpeHUI. XUMHUYECKOE 3arpsi3HEHUE
OKpYy>Karoniel cpelbl COSAMHEHUSMH a30Ta (KHUCIOTHBIC HOXIU, 3arpsisHEHUE
BO3/1yXa, HOYBBI U BOJOEMOB).

docdop, amtorponHbie Moaudukanuu pocdopa, pU3HIESCKUEC U XUMUYECKHE
cBoiictBa. Okxcua docdopa(V) u dpochopHas kuciora, GPU3NIECKUE U XUMHUYECKUE
cBoOiicTBa, TmoaydeHue. lMcnonb3oBanue @QocdaTtoB B KauyecTBE MHUHEPAIbHBIX
yIO0OpEeHUH.

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmnel. OcCOO€HHOCTH CTPOECHUS
aTOMOB, XapaKTEepPHbIE CTEIIEHU OKHCJICHUS.

VYriaepon, auioTponHbIE MOAUDHUKAIIUM, PpaclpOCTpPaHEHHE B IIPUPOJIE,
(puznyeckue W XUMHUYECKHE CBoMcTBa. AncopOuusi. KpyroBopor yrieposia B
npupojse. Okcuapl yriepoaa, ux GuU3H4YEeCKUe U XHMMHUYECKHE CBOMICTBa, JAeHCTBUE
Ha J>KMBBIE OPraHU3MBbl, MOJIydY€HHE U IPUMEHEHHE. DKOJIOTMYECKHE MNpPOOJIEMBbI,
CBsi3aHHBbIE C OKcuJIoM yriepoaa(lV); runoresa rio0abHOrO NOTEIJIEHUsT KIUMAaTa;
NapHUKOBBIN 3 (PekT. YrojapHass KUCiI0oTa U €€ Colu, uX PU3NUECKUEe U XUMUYECKHE
CBOMCTBA, IMoJydeHue U npuMmeHeHue. KauecTBeHHast peaknuss Ha KapOOHAT-HOHBI.
Hcnonbp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, NPOMBIIUICHHOCTH U CEJIbCKOM
XO3UCTBE.

IlepBoHauanbHble TIOHSITHUSI 00 OpPraHUYECKHX BeIIecTBaX KakK o
COENUHEHUAX yriepojaa (MeTaH, 3TaH, JTUJIEH, AaleTWJIEH, DTaHOJ, IJIMLEPUH,
YKCycHasi Kucjorta). Hx cocmas u xumuueckoe cmpoenue. lloHssTHEe O
OHMOJIOTHYECKH BaXKHBIX BEMIECTBaX: XKUpax, OelKax, yrieBogax — U UX POJH B
)KM3HU 4eJloBeKa. MamepuaivHoe eOUHCMEO Op2aHUYecKUX U HeoOpeaHUuydecKux
coeOuHeHUl.

Kpemuuii, ero ¢usnueckue ¢ XUMHUYECKHE CBOMCTBa, IIOJy4YECHHE U
npuMeHeHue. CoeJuHeHUsT KpeMHHusi B mpupoae. OOlue mnpenacTraBiieHUuss 00
okcuae kpemHus (IV) m kpemHueBou kuciore. CHIIMKAThHI, UX HUCIOJB30BaHUE B
OBITY, MEIUIIMHE, IPOMBIIIUIEHHOCTU. BaowcHeltuiue cmpoumenvHvie Mamepuaisl.
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Kepamuka, Ccmexio, yemenm, O0emoH, ocerezobemon. IIpobremvt 6ezonacrhoz2o
UCNOJIL30BAHUSL CIPOUMETbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHU.
Xumuueckui 3Kkchepumenm:

®" p3yuyeHue oOOpa3lOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM
KHCJIOTHI;

=  [OpOBEACHHE KAaYEeCTBEHHBIX pEaKIUH Ha XJIOPUJI-UOHBI U HAOIIOJICHUE
OPU3HAKOB UX MPOTEKAHUS;

=  ONBITHI, OTpaxarolmue @GU3NUYECKHEe U XHMMHYECKHE CBOMCTBa
raJjloreHoB M WX  COEIMHEHUU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJE€OMAaTEpHAaJIOB);

= O3HaKOMIJIEHHE C 00Opa3namMM XJIOPHUJIOB (TaJIOr€HUI0B);

=  O3HaAKOMJIEHME C oOpa3naMu cepbl U €€ COEIAMHEHHUSIMH (BO3MOXKHO
HUCITOJIb30BaHUE BUICOMATEPUATIOB);

= pgaOiroJleHWEe TIIpollecca OOyTJIMBaHUSL caxapa IIoJl JeUCTBUEM
KOHLEHTPUPOBAHHOMU CEPHOU KUCIIOTHI;

"  HU3y4YCHHE XHUMHYECKHUX CBOMCTB pa30aBIeHHON CEpPHON KHCIOTHI,
OpOBEACHUE KAaYCCTBCHHOW peaKnuu Ha Cylb(paT-uOH U HaOIIOJCHUEC
npu3HakKa e€ MPOTCKaHUS;

=  O3HaKOMIJICHHEC C (PHU3MYIECKUMHU CBOWCTBaMHu a3oTa, ¢gocdopa u ux
COeIUHEHUN (BO3MO>KHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB),
oOpa3namMu a30THBIX U (pochOpHBIX yIOOpEHUI;

= [OOJIlydeHHWe, coOupaHue, pacno3HaBaHME U H3y4UYEHHUE CBOICTB
aMMHaKa;

= [OpoBEACHHE KAa4YeCTBEHHBIX peaKIMid Ha HOH aMMOHUsA u (Qocdar-
MOH W W3YYEHHUE T[IPU3HAKOB UX  MPOTEKaHUs, B3aUMOJCUCTBHUE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI C MeAblo (BO3MOKHO
HUCIIOJIb30BAaHUE BUICOMATEPHUATIOB);

=  H3y4YeHUE MOJICJIE€H KPHUCTAJUIMYECKHX PEHIETOK anmasza, rpadura,
dynnepena;

=  O3HAKOMJIEHHE C MPOIIECCOM aACOPOIMH PaCTBOPEHHBIX BEIISCTB
aKTUBUPOBAHHBIM YTJIEM U YCTPONUCTBOM HNPOTHUBOTra3a;

= [oJiydeHue, coOupaHHWe, pacmo3HaBaHHUE U H3yUYEHHE CBOICTB
YTJICKHUCIIOTO Ta3a;

= [OpOBEACHHE KAaUYECTBEHHBIX peaKIUil Ha KapOOHAT- U CHUJIHKAT-HOHBI
U U3y4YE€HHE NPU3HAKOB UX MPOTCKAHUS;

=  O3HAKOMJIEHHE C MPOAYKIHEN CUIMKATHON MPOMBIIIJIEHHOCTH;

®"  pEUICHHME »HKCHEPUMEHTAJIbHBIX 3agad no Teme «BaxkuHennme
HEMETAJUIbl U UX COEAUHEHUSD.

Metanbl M X COeIMHEHHUS

OOmiasi xapaKTE€pUCTUKa XHMHYECKUX JJIEMEHTOB — METAJUIOB Ha
OCHOBAaHHMM UX NoJIoKeHUs B Ilepnoanuyeckoil cucreMe XUMHUYECKUX DJIEMEHTOB [].
. MenneneeBa u ctpoeHuss atoMoB. CTpoeHHe MeTaJIOB. MeTajutndecKasi CBs3b
M METaJUINYeCKass KpUCTaJUIMYecKasl peleTKa. ODJIEKTPOXUMHUUYECKUN psifg
HaMpsHKEHUH MeTaJuioB. PU3UYEeCKUe U XUMUYECKHE CBOMCTBAa MeTayuioB. OO1me
CHOCOOBI TOJIydeHHUsI MeTa/uIoB. [IoHsITME O KOPPO3UH METaJIJIOB, OCHOBHBIE
CIIOCOOBI 3aIIMTHI UX OT KOoppo3uu. CriiaBel (CTajlb, YyT'yH, JOPAJIOMUHUMN, OpOH3a)
U UX MMPUMEHEHUE B OBITY U MPOMBIIIIJIEHHOCTH.

[Ilenounsle metajuibl: nojgoxkeHue B Ilepumomgnueckoil cucreMe XUMHUYECKUX
anemeHToB /. V. MenneneeBa; CTpO€HME HMX aTOMOB; HaXxOXXJIEHHWE B IIPUPOXE.
dusnyeckue U XUMHUYECKHE CBOIcTBa (Ha mpumepe HaTpus U Kanus). Okcuabl U
TUAPOKCUJBI HAaTpusd MW Kanus. [IpuMeHeHue MIEeJOYHBIX METAJIOB M HX
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COECJIUHEHU M.

[IlearouyHo3eMenbHbIE  METAJJIBI MarHuid W KaJbLWW: IIOJIO)KEHHUE B
Ilepunoanueckou cucremMe XxuMUu4decKkux 3jeMeHToB . 1. MenaeneeBa; cTpoeHHUEe UxX
aTOMOB; Haxo’KJieHHe B mpupoje. Pu3ndyeckrue 1 XMMHUYECKHUE CBOIMCTBAa MarHusi U
Kanblys. BaxkHelme coequHeHUs Kajlblus (OKCUM, TUAPOKCcHu, coian). JKECTKOCTh
BOJIbI U CIOCOOBI €€ yCTpaHEeHUSI.

AmoMuHUN: nonoxeHue B Ilepuoauyueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J. NU. MenneneeBa; CTpOCHUE aToMa; HaXOXXJAEeHWE B rmpupoae. dusnyeckue u
XUMHYECKHE CBOWCTBa alfOMUHUS. AMQPOTEpPHBIE CBOWCTBA OKCHUIA U THIAPOKCHIIA
AJTFOMUHUSIL.

Kenes3o: nosoxxenue B llepuoanyeckoil cUCTEME XUMHUYECKUX AJIEMEHTOB /[l.
M. MennaesneeBa; CTpO€HUE aToMa; HaxoXAeHHE B mnpupose. Dusmyeckue u
XUMHUYECKHUE cCBoMcTBa keine3a. Okcuipl, ruapokcusibl U coaum keine3a(ll) wu
xxerne3a(lll), mx cocraB, cBOHWCTBaU IMOJTyUYCHHE.

Xumuueckui sKkchepumenm:

= O3HAaKOMJICHHE C oOOpas3laMu MeEeTaJIOB ¢ CIUIaBOB, WX
(puznaeckumMu cBoicTBamMu;

" p3y4dyeHUE Ppe3yJbTaTOB KOPPO3UHU METALIOB  (BO3MOKHO
HCIOJIb30BaHUE BUJIEOMAaTEPHUAJIOB), ocoOeHHOoCTeMl
B3aMMOJICHCTBUSI OKCHJA Kajblldd W HaTpUs C BOJOH
(BO3MOYHO MCMOJb30BaHUE BUAEOMATEPHUAIIOB);

=  HCCJICJOBAaHHE CBOMCTB KECTKOU BOHI;

= qpollecca TOpPEHHs Kejle3a B Kucjiaopodae (BO3MOXKHO
UCMOJIb30BaHNUE BUAEOMaTEPHUATIOB);

"  IPU3HAKOB TPOTEKAHUSI KAUYECTBEHHBIX pEaKIUuil Ha HOHBI
(mMmarausi, KaJbOus, aJllOMHHHs, I1HHKa, >kene3a(ll) wu
sxxenesza(lll), menu(1l));

= HaOJIOJEHUE U OIHCAaHHE IMTPOIECCOB OKpAaIlINBaHUs MJIIaMEHU
WOHAMU HATPUsl, KAJIHS U KaJIbIIHUs (BO3MOYXKHO HCITOJIb30BaAHUE
BHEOMAaTEePHAIIOB);

=  pcclenoBaHue aM(POTEpPHBIX CBOMCTB T'HAPOKCHAA AJIFOMUHUS U
TUJIPOKCHUIA [INHKA;

"  pelIeHHE SKCOECPUMEHTAJIbHBIX 3aj7lad 10 TeMe «Baxueimmue
METaJJIbl U UX COCTTUHEHUS.

XuMus U OKpy:KamoLmas cpeaa

HoBbie MmaTepnanbl U1 TEXHOJIOTHUH. BemecTtBa 1 Marepuaisl B IIOBCEIHEBHON
JKU3HU 4YeJloBeKa. XHUMHSA W 310poBbe. be3omacHoe HCHoJb30BaHUE BEIIECTB M
XUMHYECKUX peakuuii B ObITy. IlepBasg nmomoiip mnpyu XUMHYECKHUX OXKOrax H
oTpaBieHUsIX. OCHOBBI KOJIOTUYECKOU I'PAMOTHOCTH. XHUMHUYECKOE 3arpsi3HECHUE
OKpy>karoniei cpenbl (mpeaesbHas aolycTuMas KoHueHtpauus semects — [1JIK).
Posp XMy B pellieHuN YKOJOTHUYECKHUX TPOOIIEM.

IIpuponHble MCTOYHUKU YIIIEBOAOPOAOB (Yyrojb, NPUPOAHBINM ra3, HedTh),
OPOJIYKTHI UX IEPEPAOOTKH, UX POJb B OBITY U HPOMBIIIIIEHHOCTH.

Xumuueckuiu aKcnepumeHm:

o U3y4YyeHHEe OoOpa3loB MaTepuajioB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJIMMEPHbIE MaTEPHUAJIbI).

MexnpeamerHblie CBA3U

Peanuzanmss MeXnpeaMEeTHBIX CBSI3€M NpU H3YUYEHHMH XUMHH B 9 Kiacce
OCYIIECTBJISIETCSI 4Yepe3 HCHOJB30BaHHE KaK OOIIMUX €CTEeCTBEHHO-HAYYHbBIX
NOHSTUU, TaK W MOHSTHUU, SIBISIFOIIUXCSI CUCTEMHBIMH JUISI OTAEJIBHBIX HNPEAMETOB
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€CTECTBEHHOHAYYHOTO IIHKJIA.

OOmuine ecTecTBEHHOHAYYHBIE TOHSTHS: Hay4YHBIW (aKT, TUNoTe3a, 3aKOH,
TeOopusi, aHalu3, CUHTE3, KiIaccuuKaius, NePUOAUIHOCTh, HAOIIOJICHUE,
AKCIICPUMEHT, MOJCJIMPOBAHUEC, H3MEPEHUE, MOJCIb, SBJICHHUE, ITapHUKOBBIU
3¢ PeKT, TEXHOIOTH S, MaTSPHUAIIBI.

dusuka: marepusi, aToOM, DJIIEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIH]I,
U30TOITbI, PaAUOAKTHBHOCTh, MOJICKYJIa, DJICKTPUYCCKHUU 3apsii, IPOBOIHUKH,
MOJYIPOBOJHUKH,  JOUIJIEKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIIECTBA, ras, pacTBoOp, pPacTBOPUMOCTB,
KpUCTAJUITMYECKasi penI€TKa, CIUIaBbl, (HU3HUYECKHUE BEIWUYUHBI, CIUHUIIBI
U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, ITNIAHETHI, 3BE31b1, COJIHIIC.

Buomnorusi: porocunTes, npixaHue, omocdepa, FIKOCUCTEMa, MUHEPaAITIbLHBIC
yJI0OpeHUs, MUKPORJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATCIbHBIC BEIISCTRA.

I'eorpadwms: armochepa, runpocdepa, MUHEPaAIIBI, TOPHBIE TOPOIBI, TTOJIC3HbIC
HUCKOMaeMbIe, TOTLUTUBO, BOAHBIC PECYPCHI.
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INNTAHUPYEMBIE PE3YJIbTATbBbI OCBOEHHA YYEBHOI'O ITIPEJIMETA
«XUMMUSA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenne XuMHMM B OCHOBHOM MIKOJE€ HAOpaBJICHO Ha JOCTHXXECHHE
OOy4YaronMMHUCS JHYHOCTHBIX, METAIPEJIMETHBIX W MNPEAMETHBIX pPE3yJIbTaTOB
OCBOCHUS y4eOHOTO MpeaMeTa.

JIMHHOCTHBIE PE3VJIBTATHI

JImaHOCTHEIC PE3yJIbTaThbl OCBOCHUA IIPOrpaMMbl OCHOBHOI'O 06].1_[61"0 06p330BaHI/IH
JOCTUTAOTCA B XOAC O6y‘-I€HI/I$I XUMHUHN B CAHHCTBC y‘-I66HOI>’I M BOCIIUTATCIHHOM
ACATCIIBHOCTHU OpFaHI/I3aI_[I/II/I B COOTBCTCTBHHM C TpadUuIIHMOHHBIMH pOCCHfICKHMH
COIIMOKYJIBTYPHBIMHU MW JOYXOBHO-HPAaBCTBCHHBIMU LICHHOCTSIMH, IIPHUHSATBIMUA B
06I_I_ICCTB6 IIpaBujIaMMd HW HOpMaMH IIOBCACHHUS H CHOCO6CTBy1~OT IIpoaeccam
CaMOIIO3HAaHUs, CaMOpPa3BUTHA U CONHNAJIM3allun O6y‘-IaIOH_II/IXCSI.

JIngyHOCTHBIE PE3YyJIbTAaThI OTPAXKAKOT C(i)OpMI/IpOBaHHOCTI), B TOM 4YHMCJIC B HaCTH:

IMaTpuoTnyeckoe BocnuTanme:

1) OEHHOCTHOI'O  OTHONLIEHUS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
HCTOPUYECKOMY M HAyYHOMY HACJIEAUIO, TIOHUMaHUs 3HAYCHUS] XUMHYECKON HAyKH
B JKH3HM COBPEMEHHOIo OOIlecTBa, CIHOCOOHOCTH BJAaJAETh JOCTOBEPHOM
nHpopManei O TEepPeIOBBIX JIOCTHIKEHUSX ¢  OTKPBITUSIX MHPOBOW U
OTE€YECTBCHHOM XUMHH, 3aMHTCPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOfICTBG
Mupa 1 00IIeCTBa;

I'pasxknaHcKkoro BOCHMTAHUA

2) HpeI[CTaBJIeHI/ISI O COIINAJIBHBIX HOpMaX nu npaBHnax MCXKIINYHOCTHBIX
OTHOIIICHUN B KOJUJIEKTUBE, KOMMYHHUKAaTUBHOU KOMIIETEHTHOCTH B OOIIIECTBEHHO
ITOJIC3HOM, y4eOHO-HCCIIeOBATEIHCKOM, TBOPYECKOU u OPYTHUX BHJIaAX

JIeSITEJIbHOCTH; TOTOBHOCTU K Pa3HOOOpPa3HOM COBMECTHOW MAESTEJIBHOCTU IIpHU
BBIIIOJJHEHUM Yy4YE€OHBIX, [IO3HABATEJIbHBIX 3a/Ja4, BBIIOJHEHUH XUMHUYECKHUX
SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMONOHUMaHUIO
Y1 B3aHMOIOMOIIM B IpoIiecce 3TON y4eOHOU AesiTeIbHOCTU; TOTOBHOCTHU OLICHUBATh
CBOE MOBEJCHHME M IMOCTYIIKA CBOMX TOBapHIIEd C NO3ULHUHW HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YUYETOM OCO3HAHUS MOCJIEACTBUN ITOCTYNIKOB;

[{leHHOCTH HAYYHOT'O MTO3HAHUSA

3) MHPOBO33PEHUYECKHUX MPEIACTABICHUU O BELIECTBE U XUMHUYECKOU
pe€aKkumM, COOTBETCTBYIOIIMUX COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAyKH WU
COCTABJISAIOIIUX OCHOBY /JUIsI IIOHMMAaHUs CYILIHOCTH Hay4dYHOW KapTHUHBI MUPA;
MpEeACTaBJICHNUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TIPUPOJIBI, B3AUMOCBSI3IX
4eJ0BeKa C HPUPOJHOM CPENOH, O POJIU XUMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

4) NO3HABATEJIbHBIX MOTHBOB, HAIPAaBJIEHHBIX HAa MOJIYYE€HHUE HOBBIX
3HAHUU TI0 XUMUH, HEOOXOAUMBIX IJIsI OOBSICHEHHUs HAOJIOaeMBIX IIPOIIECCOB U
SIBJICHUI;

5) MO3HAaBaTEeIbHOU, MH(POPMAITMOHHON U YHUTATEIHCKOU KYJIbTYpPhI, B TOM
9UCJI€ HaBBIKOB CaMOCTOSITEJILHOW padOThl C y4€OHBIMHM TEKCTaMH, CIIPABOYHOU
JIUTEepaTypoOi, JOCTYIHBIMU TEXHUYECKHMH CpeIACTBaMH HH(POPMAITMOHHBIX
TEXHOJIOTHI;

6) WHTEepeca K 00yUYEHHUIO U TTO3HAHUIO, JITF0003HATEIbHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K  CaMOOOpa30BaHHIO, OPOEKTHOM MW HMCCIEO0BATEIBCKOM
JISSITETbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPABICHHOCTU W YPOBHSI OOydYeHUsS B
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JaJTbHEHIIIEeM;

®opMHPOBAHNS KYJIbTYPbI 310POBbSI

7) OCO3HaHHUs I[EHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOIICHHUS K CBOEMY
30POBbIO, YCTAaHOBKHM Ha 3JIOPOBBIA 00pa3 KH3HH, OCO3HAHWs IIOCICIACTBUU U
HETMPUSITUS BPEIHBIX NPUBBIYCK (YHOTPEOJICHUS aJIKOIrOJisl, HAPKOTHKOB, KYypPEHUsI),
HEOOXOJIMMOCTH COOJIOACHUSI MpaBHJI OE€30MaCHOCTH TIpU  OOpalleHuHu ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY M pealIbHOM KU3HU;

TpyaoBoro BocnuTaHusA

8) mHTepeca K NPaKTUYECKOMY HM3YyYCHHIO Ipodecchuil U TpyJa pazIudHOro
pona, yBaXK€HHE K TPYAy W pe3yJibTaTaM TPYIOBOH NEATEIBHOCTH, B TOM YHCJE Ha
OCHOBE MNPUMEHEHHS TMPEAMETHBIX 3HAaHUW II0 XUMHH, OCO3HAHHOT'O BBIOOpa
WHJINBUyaJIbHOH TPAaeKTOPHUHM IIPOJOJKEHHUsI 0Opa30oBaHUSI C YyUYETOM JIMYHOCTHBIX
WHTEPECOB M CINOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEMH;
ycremrHo npo¢eCCHOHAILHON ASSITEIbHOCTH U Pa3BUTHUSI HEOOXOJIMMBIX YMEHHI;
TOTOBHOCTB aJalITUPOBATHCS B PO ECCHOHATBHOM cpene;

JKOJIOTHYECKOT0 BOCIINTAHUS

9) BKOJIOTHYECKH 1IeJICCOOOPAa3HOTO OTHOIICHUSI K HNPUPOJAE KaK UCTOYHHUKY
’KHM3HU Ha 3eMJie, OCHOBE €€ CyIlleCTBOBaHMs, IOHUMAaHUs [IEHHOCTH 3J0POBOTO U
O0e3ormacHOro oOpas3a >KU3HHM, OTBETCTBEHHOI'O OTHOIIECHUS K COOCTBEHHOMY
(pu3mueckoMy W TNCHUXHUYECKOMY 3J/IOPOBBIO, OCO3HAHUsSI IEHHOCTH COOJIIOJICHUS
npaBujl 0€300aCHOIro MOBEJEHUs NP paboTe C BEIIECTBAMHU, a TaK)K€ B CUTYyalUsX,
YIPOXKarUMX 3J0POBbIO U JKU3HU JIKOJICH;

10) crmtocOOHOCTH NPUMEHSITH 3HAHUS, I10Jy4aeMbIe IPU U3YUYCHUU XUMHH,
JJIsi  pelleHMsl 3alad, CBA3AaHHBIX C OKpPY KAoLIEW MPUPOAHOM Cpenou,
HOBBIIICHUsI YPOBHS JKOJIOTMYECKOW KYJIBTYpbl, OCO3HAaHMUSA TIJIOOAJIBHOTO
XapakTepa AKOJIOTMYECKUX NpoOJieM U MyTell UX pelIeHUs MOCPeACTBOM METOHIOB
XUMUMH;

11) »SKOJIOTMYECKOTO MBIINUICHHUS, YMEHHUS pPYKOBOJICTBOBATBCSI WM B
IIO3HABAaTEJIbHOW, KOMMYHHUKAaTUBHOM U COLIMAJIBHOU IIPAaKTHUKE.

METAIIPEMETHBIE PE3VYJIbTATDI

B cocraBe MeTanpeaMETHBIX pPe3yJIbTATOB BBIACISAIOT 3HAYUMBIC JUIA
(popMmupoBaHUsE MUPOBO33PEHHUST OOIlIEHAYyUYHbIE TIOHATUA (3aKOH, TE€OPUsl, TIPUHIIUII,
ruroresa, pakT, CUCTEMA, MPOILECC, SKCIIEPUMEHT U JIp.), KOTOPbIE UCHOJIB3YIOTCS B
€CTECTBEHHOHAYYHBIX YUY€OHBIX MpeaMeTax 1 MO3BOJSIOT HA OCHOBE 3HAHUU U3 DTHUX
npeaMeToB (GOpMHUPOBATH NPEJACTABICHUE O LIEJIOCTHOM HAyYHOM KapTHHE MHUpa, U
YHUBEpCalbHble Yy4yeOHble JAeWcTBUSA (IO3HaBaTeJbHbIE, KOMMYHUKATHUBHBIEC,
pEeryJIITUBHBIE), KOTOpble oOecneynBaroT (GOpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAaHUPOBAHUIO U OCYIIECTBIJICHUIO YUEOHOI JIesITETbHOCTH.

MeTtanpeaMeTHbIe pe3yJIbTaThl OCBOSHUSI OOpa30BaTEIIbHOM IPOrpaMMBbl IO
XAMHH OTPAXKAIOT OBJIAJCHUE YHUBEPCAJIBHBIMHU MO3HABATEIbHBIMU JCUCTBUSIMU, B
TOM YHUCIIE:

ba30oBbIMM JIOrHYeCKUMHU AeHCTBUIMHU

1) YMeHI/IeM HCITOJIB30BaATh HpI/IéMBI JIOTUYCCKOTI'O MBIIIJICHUSA HpI/I OCBOCHHUU
3HAHUM: PacKphIBaTh CMBICII XUMHYECKHUX TMOHSITUH (BBLACHATh HX XapaKTEpHBIC
HpI/ISHaKI/I, yCTaHaBJ'II/IBaTB B3aNMOCBI3b C I[pyr‘I/IMI/I HOHS[TI/IS[MI/I), HUCITOJIB30BaTh
MOHSTHUS IJIsI OOBSICHEHHSI OTACIBHBIX (DAKTOB W SIBICHHUI; BHIOUPATH OCHOBAHUS U
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KPUTEPUU IJIs1 KJIaCCU(PUKAIIUM XHUMHYECKUX BELISCTB U XUMHUYECKHUX PEaKIIHM;
YCTaHaBJIMBAaTh IIPUYUHHO-CJICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMU HW3y4UYEHUS;
CTPOUTH JIOTMYECKHE PACCYXACHUsI (MHIAYKTHUBHbIC, N€AYKTUBHbIE, IO AaHAJIOTUH);
JenaTh BBIBOJbI U 3aKJIIFOUYEHUS;

2) yMEHHEM IIPUMEHSTHh B IMpOLIECCe ITO3HAHUS MNOHSTHUS (IpPESIMETHBIC U
MeTanpeIMETHbIE), CUMBOJINYECKHE (3HAKOBBIC) MOJEIH, UCIIOIb3YEMbIE B XUMHUU,
npeoOpa3oBbIBaTh HIMPOKO NPUMEHSEMBIE B XMMHU MOJIEJIbHBIE MPEICTABICHUS —
XMMHYECKUM 3HaK (CHUMBOJI DJJIEMEHTa), XUMHU4Yeckass ¢opMysia U YypaBHEHHE

XUMHUYECKON peaklMu — OPHU PELHICHUH y4eOHO-TIO3HABATEIBLHBIX 3a/Ja4; C YU4ETOM
OTUX MOJEJBHBIX IPEIACTABICHUN BBISIBIATL U XapaKTEPU30BATh CYLICCTBECHHBIC
NPU3HAKA H3Yy4YaeMbIX OOBEKTOB — XHUMHUYECKHX BEHIECTB M XHUMHUYECKHUX

peakuMii; BBISIBISTH OOIIME 3aKOHOMEPHOCTHU, NPUUMHHO-CIEICTBEHHBIE CBA3U U
IPOTUBOPEYHSl B M3yUYae€MbIX IpolleccaxX M SIBJICHMSIX; OpeularaTb KpUTEpUU ISl
BBISIBJICHUSI 3TUX 3aKOHOMEPHOCTEH M IPOTHUBOPEUMM; CAMOCTOSITEJILHO BbIOMPATH
cnoco0 pemieHUs1 y4eOHON 3azaud (CpaBHHUBATh HECKOJIBKO BapUAaHTOB PEIICHHUS,
BbIOMpaTh Haubojee MNOAXOMSIIIMi ¢ YY€TOM CaMOCTOSITEIIbHO BBIACJICHHBIX
KPUTEPUEB);

Ba3oBbIMH HcCiIe10BaTeIbCKUMH el CTBUAMHU

3) yMEeHHEM HCHOJIb30BaTh MOCTABIICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA
ITIO3HaHHUA, @ TAKXKC B Ka4€CTBEC OCHOBBI IJIA (bOpMI/IpOBaHI/IH THUIIOTE3bI ITO ITPOBCPKE
MPaBWIBHOCTH BBICKA3bIBA€MBbIX CYKICHUIA;

4) npuoOpeTeHHUe OIbITa 10 IUIAHUPOBAHUIO, OPraHU3allMd U IMPOBEJICHUIO
YUYEHHUYECKHX OJKCICPUMEHTOB: yMEHHE HaOIomaTh 3a XOJOM mporecca,
CaMOCTOSITEJIBHO IMPOTHO3UPOBATH €r0 pPe3yJsbTaTr, (OpMyJIHPOBaThH OOOOIIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM NPOBEAEHHOTO OMNBITA, UCCICAOBAHMSI, COCTABIISITH OTYET O
npoaelaHHON padoTe;

Paboroii c nundopmanuei

5) ymenueMm BbIOMpaATh, aHAITU3UPOBATH U HHTEPIPETHUPOBATH UHOOPMAITHIO
pa3IuYHbBIX BUAOB U (GOPM MPEACTABIICHUS, TOJIYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMyJISIpHAsi  JIMTEpaTypa XUMHUYECKOTO COAEp KaHHs, CIPAaBOYHBIC
nocoousi, pecypckl HMHTEepHeTa); KPUTHYECKH OIICHUBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;

6) yMeHHeM NPHUMCHSATH Pa3IUdHbICE METOJbI MU 3allPOChl MPU MOUCKE U
oTOope WHPOPMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX IS
BBITTIOJTHEHUSI Y4YE€OHBIX W TI03HABATEIBHBIX 3aJa4d ONPEJICJIEHHOTO THUIA;
nOpuoOpeTeHrne onblTa B 0O0JacCTH  HMCIOJIb30BaHUSI  HMH(OPMAIMOHHO-
KOMMYHHUKaTHUBHBIX TEXHOJIOTHH, OBJIQJICHUE KyJIbTypoOi aKTHUBHOTO
UCMOOJIb30BAaHUSI Pa3JINYHBIX TMOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOUpATH
oNTUMaJIbHYIO (QopMy TIpeJcTaBiieHHusT WHOpMaAIIMU W WUIIOCTPUPOBATH
pelaeMple 3a/laud HECIOXXHBIMH CXeMaMH, Juarpammamu, JPpyruMu (gopmMmamu
rpapuKuu UX KOMOWHAITUSIMUA;

7) yMEHHEM WHCIIOJb30BaTh M aHAJIW3UPOBATh B IIpollecce Yy4YeOHOU u
UCCIIEIOBATEIIbCKON JICATEIILHOCTH HWH(GOPMAIIMIO O BJIHUSHUU ITPOMBIIIIICHHOCTH,
CEJIbCKOT'O XO3SMCTBAa M TPAHCIIOPTAa Ha COCTOSIHHME OKpPY>KAIoIIeH IPUPOTHOU
Cpenbl;

YHuBepcaTbHBIMH KOMMYHHKATHBHBIMH J€HCTBUSIMHA

8) ymeHueM 3adaBaTh BOIPOCHI (B XOJ€ Aualiora W/ HWIU JUCKYCCHH) TIO
CYIIIECTBY OOCY’KJ1aeMOi TeMbl, (OPMYITUPOBATH CBOU MPEITOKEHUS OTHOCHTESITHHO
BBITTOJTHEHUS TPEIIIOKEHHON 3a1a4u;
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9) npuoOpeTeHHE OIbITa TMPE3EHTALlMH  PE3yJbTaTOB  BBINIOJIHECHUS
XHUMHUYECKOTO JKCHepuMeHTa (J1adopaTOpHOTO OmbITa, JJabopaToOpHONW padOThI MO
WCCJICJIOBAHUIO CBOMCTB BEHISCTB, YUYEOHOTO MPOCKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOH CO CBEpCTHHKAMH ITO3HABATCIBHON U
HWCCIEeN0BATEIbCKON NESITEJIFHOCTU IIPU PEIICHWHM BO3HHUKAIOIIMX MpobOJieM Ha
OCHOBe yuéTa OOIIUX MHTEPECOB U COTrJIaCOBaHWs MO3UIMK (0OCYyXJICHUsI, OOMEH
MHCHHUSIMH, «MO3TOBBIC IWITYPMBID», KOOPJHWHAIIUS COBMECTHBIX JICUCTBHMU,
OIpPEACIICHUSKPUTEPHUEB I10 OIICHKE KaueCTBa BBHIITOJIHEHHOUW pabOTHI U JIp.);

YHHuBepcalbHBIMH PEryJIATHBHBIMHU AeHCTBHAMH

11) YMEHHUEM  CaMOCTOSITEIBHO OIpENeysiTh  LEJId  AESITEJIIbHOCTH,
IUIJAaHUPOBATh,  OCYILIECTBJISITb, KOHTPOJIHUPOBATH M  HOPU  HEOOXOJIUMOCTH
KOPPEKTUPOBATH CBOIO JEATEIbHOCTD, BRIOUpATh Hanbosiee 3pHEeKTUBHBIE CITIOCOOBI
pelieHrus1 yd4eOHbIX M I103HABaTEIbHBIX 3ajJlad, CAMOCTOSTEJIBbHO COCTaBISITh WU
KOPPEKTHUPOBAaTh MPEUIOKEHHBINA aJITOPUTM AEWCTBUM IIPU BBIIIOJHEHUHU 3aJaHUM C
Y4ETOM IIOJYYEHUSI HOBBIX 3HaHUM 00 H3y4yaeMbIX OOBEKTaX — BeElleCTBax U
peaKnusax; OLl€HNBAaTh COOTBETCTBUE MNOJYUEHHOTI'O pe3yJbTaTa 3asiBJISHHOU Le/H;

12) yMeHHEeM HCIOJIb30BaTh M aHAIIM3UPOBATH KOHTEKCTHI, IpeJiaracMbic B
YCJIOBUHM 3aJaHUM.

IIpenmeTHble pe3yabTaThl

B cocraBe mnpeaMeTHBIX pe3yJdbTaTOB II0 OCBOCHHUIO 00s3aTEIILHOTO
coAepKaHUs, YCTAaHOBJICHHOTO JAaHHOW NOpHUMEpHON pabodeil nporpamMmoii,
BBIACISIIOT: OCBOCHHBIE OOYYaOIIUMHCS Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI
JCUCTBUM, crnenuduyuecKkue JIsi NOpeIMETHOW obnactu «XHUMHUS», BHIIBI
JAESATEJIPHOCTU 110  IIOJI[y4E€HHMIO  HOBOT'O  3HaHMUs, €ro  WHTEpIIpEeTaluH,
IpeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

IIpenmeTHbIEe pe3ylbTaThl NPECTABICHBI II0 rojlaM OOyYEeHUS U OTPaKaroT
c(hOpMHUPOBAHHOCTH Y OOYYAIONINXCS CIECIYIOIIUX YMEHUM:

8 KJIACC

1) packpwvieamsb cmbic/i OCHOBHBIX XHMHYECKHX MOHSITHI: aTOM, MOJICKYJIa,
XAMHUYECKHI  DJIEMEHT, NOPOCTOE BEIIECTBO, CJIO0XXHOE BEIIECTBO, CMECHh
(omHOpOZHAsT W HEOAHOPOAHAsl), BaJIEHTHOCTb, OTHOCHUTEJIbHAs aTOMHas u
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpDHAsI Macca, MaccoBast
JOJIsI XHUMHYECKOTO DJJIEMEHTa B COEJIUHEHHUH, MOJSIPHBIM O0O0BbEM, OKCHM,
KHUCJIOTA, OCHOBAHHWE, COJIb, 3JIEKTPOOTPULIATEIIBHOCTH, CTEINE€Hb OKHCIICHUS,
XUMHYECKasl peakivs, KiIacCu(UKAIIUs peakHuil: peaklnuu COCIUHEHUS,
peakuuu pasjoKEHUsI, pPeaKIHuu 3aMEIIeHHUs, peakuu oOMeHa, 5K30- U
SHIOTEPMUYECKHUE peaKIuH; TemjoBor »HddekT peaknuu; SaApo  aroma,
JICKTPOHHBINM CJIOM aTroma, aTOMHasi OopOUTalib, paguyC aTromMa, XUMHYECKas
CBsI3b, MOJISIpHAsI U HETIOJsSIpHAs KOBaJIEHTHAs CBsI3b, HOHHAsI CBSA3b, MOH, KAaTHOH,
aHUOH, pPacTBOpP, MaccoBasi JI0Js BeliecTBa (IIPOLIEHTHAsI KOHIEHTpAalus) B
pacTBope;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKHUX IMOHSITHH (CM. II.
1) ¥ TpUMEHSITh TU MOHITHUS MPU ONUCAHUM BEIIECTB U UX MPEBPAILCHUN;

3) ucnonvzosams XUMUYECKYIO CHUMBOJIMKY JIS COCTaBJICHHS (opmyI
BEILIECTB U YPAaBHEHHUU XUMHUUYECKHUX PEAKIIUM;

4) onpeoensimbs BaICHTHOCTH aTOMOB DJIEMEHTOB B OHMHAPHBIX COCIUHECHUSX,
CTEIIEHb OKHCJIEHUSI DIIEMEHTOB B OWHApPHBIX COEJIMHEHUSX; IIPUHAICKHOCTD
BEIIIECTB K ONPEACIIEHHOMY KJIaCCy COeAHMHEHHUHN 1Mo (GopmysiamM; BHUI XUMHUICCKOU
CcBsi3U (KOBaJIGHTHAsI U HOHHAs ) B HEOPTaHUYECKUX COSIMHECHUSIX;
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5) packpvieame cmwvicn Ilepuognueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh NMOHUMAHUE NEPUOANUECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHUX
AJIEMEHTOB OT UX ImojiokeHus B Ilepmomnueckoil cucrteme; 3aKOHOB COXPAHEHUS
Macchl BEILECTB, MNOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIDHOT'O YYE€HMs, 3aKOHa
ABorazipo; onucsigéams u xapakmepuzoéams Tadbnnanyio dopmy Ilepmoanyeckoii
CUCTEMBbl XMMHYECKHUX 3JIEMEHTOB: pa3jnyaTh IOHSITHs «rjlaBHas noarpymnmna (A-
rpymma)» u «nobdounass noarpynmna (b-rpymnma)», manele W OOJBIIHE IIE€PUOIBI;
coomHnocums OOO3HA4YEHUs, KOTOpble wumerTcs B Tabnune «llepuonuueckas
cucreMa XuMudeckux oiueMeHTtoB J[. M. MengeneeBa» €  4YHUCIOBBIMHU
XapaKTEepUCTUKAMHM CTPOEHHUSI aTOMOB XHMMUYECKHX 3JI€EMEHTOB (COCTaB U 3apsn
si7ipa, o0IIee YUCIO0 PJISKTPOHOB U pacIIpe/ieIEeHUE UX MO 3JIEKTPOHHBIM CJIOSIM);

6) knaccugpuyuposams  XUMUYECKHE  JJEMCHTBHI, HCOPraHUYCCKHE
BEIIECTBA; XMMHYECKHE pPEAKLINHU (10 YHUCIIy U COCTAaBY YYAaCTBYIOIIMUX B PEaKIIUU
BEIIIECTB, 110 TCTUIOBOMY YD EKTY);

7) xapaxmepuzoeams (onuceléams) OOIINE XUMHUYSCKHE CBOWCTBA BEILIECTB
pa3IMYHBIX KJIAaCCOB, MOATBEpKJasi OIIMCaHUE IIpUMEpaMH MOJIEKYJISIPHBIX
YPAaBHEHUU COOTBETCTBYIOINX XUMHUYECKUX PEAKIIUII;

8) npoerozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KadeCTBEHHOI'O
COCTaBa; BO3MOYKHOCTHU IIPOTEKaHUSI XUMHUECKUX Mpe- BpalleHUH B pa3IUuYHbIX
YCJIOBUSIX;

9) ebluUCIAAMB OTHOCUTEIILHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYO MacChl BEIISCTB;
MAacCOBYIO JOJIFO XHUMHYECKOro 3JIeMeHTa no ¢GopMyJie COSCAUHEHHsS; MaCCOBYIO
JIOJIF0O BELIECTBAa B PAacTBOpPE; IPOBOAUTH PACUEThl MO YPAaBHEHUIO XUMHUYECKOM
peaKumu;

10) npumenssims OCHOBHBIC OIIEpalldU MBICIUTCIBHOU JIEATSILHOCTH —
aHaJlM3 M CHUHTE3, CpaBHEHHME, OOOOIlIEeHHEe, CHCTeMaTU3alUIo, KJlacCHU(]HUKaIUIO,
BBISIBJICHUE IIPUYUHHO-CJIEICTBEHHBIX CBSA3€H — JJIsl U3y4YEHUsI CBOMCTB BEILIECTB U
XUMHUYECKUX PEaKIMUN; €CTECTBEHHO-HAYy4YHbIE METO/bl MO3HAaHUsI — HaOJII0JIeHue,
U3MEpPEHUE, MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeajbHbIN U MBICJICHHBII );

11) credosams npaBUIaM  NOJB30BaHUS  XUMHUYECKOW MOCYIOH H
nabopaTOpHBIM OOOpPYZOBaHUEM, a TaK)XE IpaBWJIaM OOpallleHHusl C BELIeCTBaMU
B COOTBETCTBHM C MHCTPYKIUSMH MO BBINOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX
ONBITOB IO TIOJYYEHHUIO M COOMPaHHIO Ta3000pa3HBIX BEIIECTB (Boaopodaa H
KHUCJIOpOJia), HOPUTOTOBJIEHUIO pPacTBOPOB C ONpEeAeIEHHOW MaccoBOM jgoJieit
PacTBOPEHHOIO BEIIECTBA; MJIAHUPOBATh U MPOBOJAUTH XUMHUUYECKUE SKCHEPUMEHTHI
II0 PAacIO3HABAHUIO PACTBOPOB MIEJIOYEN M KHUCJIOT C MOMOUIBIO HHIAUKATOPOB
(;maxkmyc, peHondranenH, METHUIOPAHXK U JIp.).

9 KJIACC

1) packpbeIBaTh CMbIC/ OCHOBHBIX XHMHYECKHUX TMMOHSATHI: XHUMHYCCKHUM
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHUOH, aHHUOH, IPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, BAJEHTHOCTb, DJJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasl peakusi, XUMHUYecKasli CBsI3b, TEIUJIOBOM 3(PdeKT peaknuu, MOoJib,
MOJISIPHBIA O0BEM, paCTBOP; DIIEKTPOJIMTHI, HEIJICKTPOJIUTHI, SJIEKTPOJITUTHYECKAS
AUCCOLIMAIUs, peaklMu HOHHOro oOMeHa, KaTajau3aTop, XUMHYECKOoe
paBHOBecHe, oOOpaTUMbIE H  HEOOpaTHMBbIE  PEaKIHUH, OKHCIHUTEJIbHO-
BOCCTaHOBUTEJIbHBIE PpPEAKIHNH, OKHCIUTEIb, BOCCTAaHOBHUTE/Ib, OKHCJIEHHE WU
BOCCTAHOBJIEHHE, aJJIOTPOIHs, aM(OTEPHOCTh, XUMUUYECKasl CBsI3b (KOBaJICHTHAs,
UOHHAas, MeTaJUIM4ecKasl), KpUCTajIMdecKas pene€Tka, KOpPpO3Usi METaJIJIOB,
CIUIaBbl; CKOPOCTb  XHMMHYECKOM  pEaKlMH, NOpeaeiabHO  AOIyCTUMAas
koHuenTpauus (ITJK) Bemectna;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX MOHITHH (CM. II.
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1) ¥ TpUMEHSITh THU MOHSTHUS MPU ONUCAHUM BEIIECTB U UX MPEBpPAICHUN;

3) ucnonvzosamsv XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHUs (GHOpMYyIT
BEIIECTB U YPABHEHUU XUMHWUYECKUX PECAKIIUH;

4) onpedensims BaJICHTHOCTh U CTCIICHb OKHUCJICHHUS XUMHUYECKUX DJICMCHTOB B
COCOUHEHUAX PA3JIUUYHOI0 COCTaBa; NPUHAICKHOCTh BELIECTB K ONPECIEHHOMY
KJIacCy COeIMHEeHHHM mno @QopMyiiaM; BUJI XHUMHUYECKOH CBsI3U (KOBaJICHTHasl,
MOHHAas, METaJUIM4ecKasl) B HEOPraHWYECKUX COCAUHEHMSIX; 3aps] HOHa IO
XUMHYECKOU (popMyJie; xapakTep cpeabl B BOAHBIX pacTBOpaxX HEOPTraHUYECKHX
COEIHUHEHUM, TUIl KPUCTAIUINYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

5) packpvieamev cmoicn Ilepuommueckoro 3akona JI. WM. MenneneeBa u
JAEMOHCTPHUPOBATh €ro IIOHUMAaHUE: ONUCLIBAMb U  XAPAKMEPU3I08AMb
Ttabnuunyro ¢opmy llepuomnyueckoil CHUCTEMbl XHUMHYECKUX AJIEMEHTOB:
pa3nuyaTh IMOHSITUS «TJIaBHasl noarpynmna (A-rpyrmma)» u «noOo4yHasi moarpynma
(b-rpynma)», Mmanbie U OOJBIIWE TEPUOABI; coomHocumsb OOO3HAUEHUsI, KOTOpbIE
UMEIOTCSI B TMEPHOJUYCSCKON Tabluie, C YHUCIOBBIMH XapaKTePUCTHKAMHU
CTPOCHUSI aTOMOB XWUMHYECKHX AJIEMEHTOB (COCTaB U 3apsi sapa, oOIlee 4YuciIo
AIEKTPOHOB U pacOpeaesIeHHuE HX 110 IJICKTPOHHBIM CIOSIM); 00bACHAMb O0IIne
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B IIpejesiax
MaJIbIX IEPUOJI0B U IJIaBHBIX MOJATPYHIl C YUETOM CTPOCHHUSI UX ATOMOB;

6) kunaccugpuyuposamv  XUMHUYECKHE  IJIEMEHTBI, HEOPraHUYECCKHUEC
BEIIIECTBA; XUMHUYECKHE PEaKIIUU (110 YUCITY U COCTABY YYaCTBYIOIIHUX B PEAKIIUU
BEIIECTB, IO TemioBoMy 3P¢eKTy, IO HU3MEHCHHUIO CTEIleHEeH OKHUCICHUs
XUMHYECKHX DJICMCHTOB);

7) xapakxmepuszosams (onucviéams) OOIIUE U CHEUPHUICCKUE XUMHIECCKUE
CBOMCTBA MPOCTHIX M CJIOKHBIX BEHICCTB, MOJTBEP>KAasi ONMHMCAHUE IIpHUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINH;

8) cocmasnsamb ypaBHEHHs SIEKTPOJIUTHYCCKONW JHUCCONHAIIMN KHCIOT,
IIeJI0Yel U coJieii; MOJIHbIE U COKpaNIEHHbIE YPaBHEHUSI PEAKIIUU HOHHOTO OOMEHa;
ypaBHEHUSI pEaKNUi, IMOJATBEPIKIAIONINX CYHICCTBOBAHUE TEHETHYECKOU CBSI3U
MEK/Ty BEIIECTBAMM Pa3JIMYHBIX KJIACCOB;

9) packpwvieamb CYIIHOCTh OKHUCIHUTEIILHO-BOCCTAHOBHUTEIBHBIX pPEaKIAi
MMOCPEJICTBOM COCTAaBIICHUS DJIEKTPOHHOTO OajlaHCca dTUX pPeaKIUii;

10) npoenozuposams CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHUSI;
BO3MO>KHOCTH NPOTEKAaHUSI XUMHUYECKUX ITPEBPALIECHUN B PA3JIMYHBIX YCIIOBUSIX;

11) ewbiuucasims OTHOCHUTCIBHYH) MOJICKYJISPHYIO W MOJISIPHYIO MacChl
BEIIECTB; MAaCCOBYIO JIOJIO XHUMHUYECKOTO »dJIEMEHTa Mo (GopMyse COeIUHEHUs;
MAacCOBYIO JIOJIIO BEIIeCTBAa B pPacTBOpPE; MPOBOJAUTH PACUETHI MO YPaBHEHUIO
XUMHYECKOM peaKiuu;

12) cnedosams mTpaBUIIaM  NOJIL30BaHUS  XHUMHYECKOW  IMOCYIOH H
mabopaTOpHBIM OOOpYyZIOBaHHEM, a TaK)Xe IpaBWJIaM OOpaIlleHHUs] C BEIIECTBAMH
B COOTBETCTBHH C HWHCTPYKIUSMU TIO BBIMTOJHEHUIO JAOOPATOPHBIX XUMHUYECKHUX
ONBITOB MO TIOJYYEHHIO M COOHPAHUIO Ta3000pa3HBIX BeMIeCTB (aMMHaka H
YTJICKHUCIJIOTO Ta3a);

13) nposooumsv peakuuu, TOATBEPKJIAIONINE KAa4YSCTBCHHBIH COCTaB
pa3IuYHBIX BEIISCTB: pPaclo3HaBaTh OMBITHBIM ITyTEM XJIOPUA- OpOMHA-, UOIUI-,
kapb6oHart-, ¢pocdar-, cunukar-, cyabdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U
WOHBI HW3YYCHHBIX METAJUIOB, TPUCYTCTBYIOIIHE B  BOJHBIX  pacTBoOpax
HEOPraHUYECKHUX BEIIECTB;

13) npumensimos OCHOBHBIC ONIEPAIIMH MBICIIUTEIBHON JIEATSIILHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIIEHHE, CUCTEMATHU3AIIHIO, BBISIBICHUE TPUIUHHO-
CJI€ICTBEHHBIX CBSI3€W — IJIsI U3yUYCHHUSI CBOMCTB BEILIECTB U XUMHUYECKHUX PEAKIINHI;
€CTECTBEHHOHAYYHbIC METOAbI MMO3HAHUSI — HAOIIOACHUE, U3MEPEHUE,
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MOJEIUPOBAHUE,IKCIIEPUMEHT (PEaJIbHBIM U MBICJIEHHBIN).
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TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «XHUMMHWS»

Bcero 136 4, u3 HUX 7 4 - pe3epBHOE BpeMs

8 kiacc (2 4 B HegeJ10, Beero 68 4, u3 HUX 24 - pe3epBHOE BpeMsl)

OcHOBHEBIE BUbI ACATCIIBHOCTHU o6yqaloumxc;1

No TemaTnyeckuii OJIOK, TeMa OCHOBHOE CO/Iep)KaHue
n/n
Paznen 1. [lepBonayanbubie xumuueckue nousitus (20 4)

1. Tema 1. IIpenmer xumuu. Ponp XuMHUU B KH3HU
XuMHsI — BaKHasi 00J1acTh | YeJIOBEKa. XUMHS B CUCTEME HayK.
€CTeCTBO3HAHHUSA u | MeToapl ITO3HAHUA B XUMUH.

NPaKTHYeCKOi Tena wm BemecrBa. Pu3nUYeCcKHe CBOICTBA
JeATEJIbHOCTH YeJIOBEKAa BEIIIECTB. ATrperatHoe COCTOSIHHE  BCIIICCTB.
(59) YucThle BEIIECTBAa U CMECH.

XUMHUYCCKHUC

3HaKOMCTBO
npu€Mamu pa

Omnucanue
Paznenenue

Ne

IIPUEMBI

Crioco0Ob1 pazneneHuss cMecerl. DU3NYECKHE U

sijieHus1. lIpu3Haku n ycioBus

INPOTCKAHUA XHMquCKHXpeaKHHﬁ.

C TipaBUJIaMH O€30IMMacCHOCTU WU
OOTHI B XUMHUYECKON J1abopaToOpHU.

JdeMoHcTpanuu

1. JlabopaTopHOe 000pyJOBaHHUE.

2. PaznuuHble BUBI XUMHUYECKON ITOCYIbI.

3. OO0Opa3supbl BEUIECTB.

4. CnocoOnbl pa3zaeneHus cmeced (puiabTpoBaHuE,
BBIITApUBaHUE,
JlaGopaTopHblie U NPpaKTHYECKHEe PadoThI
Jlabopamopnvie onvimul:

JTUCTWIIISALUSA, XpomaTorpadus).

CBOMCTB  BEIIIECTB.
MMOMOINLIO MAarHuTa.

puznueckmnx
cMecu C

Ilpakmuuecxkue pabomui:
1. TIlpaBuna pabGoThI
obOpamieHust c

B Jlabopatopuu WH
J1ab0paTOPHBIM

- PackppiBaTh cMBICT U3yYaeMbIX TOHATHH.

- PackpeiBath poJib XUMHUHU B IIPpUPOAE H
JKU3HM Y€JI0BEKa, €€ CBA3b C APYTMMH HayKaMU.

- Paznuuate uyucThIE BellecTBaAa M CMECH;
OJJHOPOJHBIE U HEOJHOPOIHBIE CMECH.

- Pazmuuate ¢u3NYECKHE W XHUMHUYECKHE
SIBJICHUS.

- Omnpenensatbh MNpU3HAKHU XUMHYECKUX
peaKknuii M yCIOBUS UX IPOTEKAHUSA.

- CnenoBath npaBuiIaM MOJIb30BaHUS
XUMHYECKOU nocyaou U J1a00paTOPHBIM
o0opyZioBaHMEM, a TaKXKe MpaBUiIaM OOpallleHUs
C XMMMYECKHMH BEILIECTBAMM B COOTBETCTBHHU C
WHCTPYKLMSI- MU O BBIITOJIHEHUIO MPAKTUYECKUX
paoorT.

- IlmaHnpoBare M NPOBOAUTHE XUMHUYECKHU
SKCIIEPUMEHT IO HW3YyYEHHIO W  OIMCAHHUIO
(pu3nyeckux  CBOMCTB  BEIIECTB, CHOCOOOB
pa3aeseHus CMecei BEIIECTB.

- Hcnonbp30BaTh NpH BBINOJIHEHUN YUYE€OHBIX
33laHUd M B IIPOILIECCE MCCIENOBATEIbCKON
JIeSITEIbHOCTU HAYYHO-NOIYJISIPHYIO JUTEpaTypy
XUMHYECKOTO COZIep>KaHus, CIIpaBOYHBIE
Mmarepuaibl, pecypcol HTEepHeTa.
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obopynoBaHHEM.
Ne 2. Paznenenue cmeceil (Ha mMpUMEpE OYHUCTKU
MOBapEHHOM COJIN)

- BericTpauBaTh pa3BEpHYThIC IMCbMEHHbBIE U
YCTHBIE OTBETHI C OINOPOW HAa HMHMOPMALHUIO U3
y4eOHMKA U CIPABOYHBIX MaTepuajoB, TPAMOTHO
HUCIIOJIb30BAaTh M3YyYCHHBIU IOHSATUWHBIN anmnapar
Kypca XUMHUH

Tema 2.
BemecTBa

U XHMHUYECCKHE pEeaKIUH
(15 1)

ATOMBI M MOJEKYJIbl. XUMHUYECKHUE 3IEMEHTHI.
3Haku (CMMBOJIbI) XMMHWYECKHUX DJIEMEHTOB.
IlpocTthie U cioXHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIDHOE YUCHHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aToMOB
XUMHUYECKHUX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTEIbHAsE aTOMHas
macca. OTHOcCHUTENIBHAsT MOJIEKYJISIpHaAsi Macca.
MaccoBast n0oad XHMMHYECKOTIO JJIEMEHTA B
coequHEHUHU. DU3HUYECKHE U  XUMHYECKHUE
SIBJICHUS.

Xumundyeckasa peaxkuus. IIpusHaku u yciaoBus
OPOTEKAHUSI XUMHYECKUX peaKIuii. XUTMHUYECKHE

YpPaBHECHUS.
Tunel XUMHYECKHUX peakiuili (CoequHEHMs,
pa3ioXXeHusl, 3aMelleHus, oOMeHa). 3aKoH

COXpaHEHUSI MAaCChl BEIIECTB.
M. B. JIOMOHOCOB — yUYE€HBIN-DHIIUKIJIOTIEIUCT.
JdeMoHcTpanuu

dusznyeckue sBJIEHUs (pacTUpaHHE caxapa B
CTyIIKE, KUTICHHUE U KOHJICHCAIIHs BOJBI U T. 11.).
XuUMHYECKHUe SIBIICHUS (ropenue CBEYH,
pa3ioKeHue caxapa, B3aMMOJICHCTBHE CEpHOU
KHCJIOTBI C XJIOpUJIOM Oapusi, pa3lioKeHUe
runpokcusia meau(Il), B3aumoneiicteue xenesa ¢
cepoii, B3aMMOJECUCTBHE >Kejie3a C PacTBOPOM
coymu meau(1l)).

- HpI/IMCHSITL CCTCCTBCHHO-HAYYHbBIC MCTOJIbI

MO3HaHWS (B TOM qHCcJie HaOJIIoeHUE,
MOJCIIUPOBAHUE, ODKCIOCPUMEHT) W OCHOBHBIC
onepaiu MBICJINTEILHOMN NEATENBHOCTH
(cpaBHeHMe, KilaccudUKanus) ST HU3yUCHUS

BEIIECTB U XUMHYECKUX pPEaKILUU.
- PackppIBaTh CMBICI H3y4YaeMbIX IOHSITHH U
3aKOHOB UM TIIPUMEHATHh OJTU TMOHATHUS [OpH
OIIMCAaHNY CBOMCTB BEIIECTB U UX IIPEBPAILlCHUH.
- Paznuuath puznyueckre u XUuMHYECKUE IBJICHUS,
OOBSICHATHL MX CYHUIHOCTbh C TOYKHU 3pEHUSA
aTOMHO-MOJIEKYJISIPHOI'O yUEHUSI.

- OnpenesnsiTh NPU3HAKH XUMHUYECKUX PEaKIUi,
YCJIOBHUSI UX TPOTEKAHMUS.

- OOBSCHATH CYHIHOCTh  (PU3HMYECKUX U
XMUMHUYECKHUX SIBJICHHUH C TOYKHM 3PEHUSI aTOMHO-
MOJIEKYJISIDHOT'O YUE€HHUSI.

- KnaccuduimpoBats xumMuueckue peakuu (mo
4HUCITY u COCTaBY pearupyrommx u
00pa3yroIIMXCs BEIIESCTB).

- CocraBisiTh (popmMyJibl OMHAPHBIX BEIIECTB 10
BAJICHTHOCTH W ONOPEAECHsITh BaJ€HTHOCTH MO
dopmyam BemiecTs.

- PaccraBiate ko3(pUIIMEHTHI B YpPaBHEHUSX
XUMHWYECKUX PEAKITUI.

- CnenoBatsb npaBujiaM
XUMHWYECKOM oCcynou U

MOJIL30BAHUSI
71a00paTOPHBIM
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OnbIT, WUIIOCTPUPYIOLINI 3aKOH COXpaHEHMUS
MAacCCHhlI.

JlaGopaTopHble H paKkTH4YecKHe padoThl
Jlabopamopnvie onvimel:

IIpumepsl ¢dusnyeckux sBJIeHUN (IJIaBJI€HUE
BOCKa, TasiHUE JIbJIA).

I[IpuMepsl XUMHUYECKUX SIBJICHUM (IpOKaIuBaHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJEUCTBHUE MeJia C
KHCJI0TOM). Moaesnn aTOMOB U MOJIEKY 1.
Boviuucnenusn

— OTHOCUTEIbHOU MOJIEKYJISIPHOMN MaCChl
BEIIIECTB;

MAacCOBOM [AOJIM XHUMHYECKOTO »JJIEMEHTa II0
bopmye coenuHeHUs

0o0opy1OBaHMEM, a TAKXKE IIpaBUJIaM OOpalleHUs
C BELIECTBAMU B COOTBETCTBHUM C UHCTPYKIUSIMU
II0 BBINOJHEHUIO JIa0OPATOPHBIX XUMHUYECKHUX
ONBITOB.

- Hcnonp3oBaTh HOpU  BBIIIOJIHEHUH Y4EOHBIX
3aJaHUU M B [OPOLIECCE MCCIEA0BATEIIbCKON
JESITEIIbHOCTHA

HAay4YHO-NOIIYJISIPHYIO JUTEPATYyPy XHUMHYECKOTO
COZIEp>KaHUs, COPaBOYHBIE MaTEepHaJIbl, PECYPChI
HNurepHera.

- BpIicTpanBath pa3BEPHYThIE IHCbBMEHHBIE U
YCTHBIE OTBETHI C OIOPO Ha HH(MOPMAIHIO U3
y4eOHHMKA U CIPABOYHBIX MaTepuajoB, TPAMOTHO
HCIIOJIb30BAaTh M3Yy4YCHHBIU IOHSITUHWHBIN anmnapar
Kypca XMMHH

Paznen 2. BaxkHelilne npencTaBuTeIn HeOPpraHuieckKux Bemects (32 )

3. | Tema 3.
Bo3ayx. Kucaopoa.

ITousiTe 00 oxcuaax
(59

Bo3nyx — cmechr razoB. CoctaB BO3yXa.
Kucnopon — »3ieMeHT U MNpOCTOE BEIIECTBO.
O3son — aJUIOTPOITHAs Mo TuUKALTUS

kuciopoaa. HaxoxxneHue kuciaoposa B IPUPOJE,
(pu3myeckre U XUMHUYECKHE CBOWCTBa (peaKlyuu
OKMCJIEHUSI, TOpEHUE). Y CIOBUSI BO3HUKHOBEHUS
U npekpaiieHus ropenus. [Tloustue o6 okcuaax.
Cnioco0Obl MOJIydeHUsI KHUCJIOpoJa B JadopaTopuu
1 npoMmselnuieHHocTH. IIpumMeneHue kuciaopona.
Kpyrosoportkuciaoposa B mpupoze.

TermnoBoit  »¢ddeKT XUMHYECKOH  peakiuu,
HOHSITUE O TEPMOXUMUYECKOM ypaBHEHHUH, DK30-
U SHIOTEPMHUYECKUX PEAKIIUIX.

TonnuBo (HedTh, yroiab U MeTaH). 3arps3HEHUE
BO3/IyXa, CIIOCOOBI  €ro  mOpeaoTBpalleHUs.
Ycunenue napHUKOBOro s@gekra, paszpylnieHue

- PaCKpBIBaTI) CMBICJI HN3YyYaCMbIX MOHSATHH U
IOPUMECHATH 3THU ITOHATHUS ITPU OIITMCAHUHN CBOICTB
BCIICCTB U HXHpeBpaH_[eHI/Iﬁ.

- XapakTtepus3oBaThb (onuceIBaTh) COCTaB
BO31yXa, (PU3MYECKHME M XUMHYECKHE CBOMCTBa
KHCJIOPO/Ia, CIIOCOOBI ero MOJTyYEHUS,

IIPUMEHEHUE U 3HA4Y€HUE B IIPUPOJEC U KU3HU
4eJI0BEKa.

- CpaBHUBaTh peaklMM T'OPEHHUS U MEIJIEHHOTO
OKMCJICHHS.

- Cobupatp npuOOpHI s TOIYUYEHHUsI KUCIOPOaa
(BBITECHEHHEM BOJIbI U BO3/1yXa).

- Pacno3HaBaTh OIBITHBIM ITyTEM KUCIOPOX.

- Hcnonp30BaTh XMUMHWYECKYIO CHMBOJIUKY JUISA
COCTaBJIEHUs (OPMYJI BEIIECTB, MOJIEKYJISIPHBIX
YPAaBHEHUH XUMHYECKHX PEAKUU C ydacTHEM
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O30HOBOT'O CJIOSI.
JdeMoHcTpanuu

BzaumoneiictBue ¢ocdopa, cepbl M Kejeza C
KHUCIIOPOAOM (BO3MOXXHO HMCHOJIb30BaHUE
BHUJICOOTIBITOB).

OmnpeneneHue coJiep>KaHus KUCIOPO1aB BO3IyXe.
OnbITHI, JIEMOHCTPUPYIOIINUE YCIIOBUS
BO3HUKHOBCHUS U IPCKPAICHUSI TOPCHUSI.
JlabGopaTopHble H NMPaKTHYeCKHE PAdOThI
Jlabopamopnwviti  onvim:  O3HAaKOMJIGHHE C
oOpa3iamMu OKCHUIOB.

Ilpakmuueckas paboma.

Ne 3. Tlomyyenme wu cobOupaHue KHUCIOpOAA,
U3YYE€HHE €r0 CBOMCTB.

Boiuucnenusn

— MOJIEKYJIIPHOM MaccChl KUCI0poaa

U O30Ha Ha OCHOBAaHUU AaTOMHOH Macchl
XUMHUYECKOTO DJIEMEHTa

KHCJIOpOa.
- OOBSICHATH CYILIHOCTBH 3KOJIOTHYECKUX
po6eM, CBI3aHHBIX C 3arpsi3HEHUEM BO31yXa.

- CnenmoBaTh mOpaBujaM Oe€30IIaCHOM padoOTHl B
J1abopaTOpUH IIPU HMCHOJIB30BAaHUHM XHUMHUYECKOU
mocyabpl W OOOpYyJOBaHUS, a TaKXKe MOpaBUiIaM
oOpalieHust ¢ TOPIOYNMH BEIIECTBAMH B OBITY.

- HJIaHI/IPOBaTB U OCYHICCTBJIXITH HaA ITPAKTHUKC

XUMHUYECKHUE SKCIICPUMEHTHI, IIPOBOJAUTH
HaOJIIOJICHUS, AeJIaTh BBIBOJIBI MO pe3yJibTaTam
SKCIIEPUMEHTA.

-Y4acTBOBaTh B COBMECTHOU paboTeB rpymnrie.

- Hcrnonp3oBaTh ImIpu BBIIIOJHEHUH YYE€OHBIX
3aJaHUU W B MOPOLIECCE MCCIEA0BATEIIbCKON
JESITEJIbHOCTU HAYy4YHO-INONYJIAPHYIO JUTEpATypy
XHUMHAYECKOTO coJieprKaHus, CIIPAaBOYHBIE
Marepuaibl, pecypcsl MIHTepHeTa.

- BeIicTpanBaTthk pa3BEPHYTHIE IHCBMEHHBIE U
YCTHBIE OTBETBHI C ONOPOM Ha HHPOPMAIUIO U3
ydyeOHHKa UM  CIpPaBOYHBIX MaTe- PpHUaAJIOB,
I'PaMOTHO HUCIIOJIL30BAaTh U3y4YECHHBIN
MOHSITUWHBIN annapat Kypca XUMHH

Tema 4.
Bopopoa (3 )

Bonopon — »aeMeHT M IIPOCTOE BENIECTBO.
Haxoxnenue B  1npupoae, ¢uU3MUECKHEe U
XUMHUYECKUE CBOMCTBa (Ha puMepe

B3aMMOJICMCTBUSI C HEMETa/UIaMHM W OKCHIaMH
METAaJUIOB), IPUMEHEHUE, CIOCOOBI TTOTYUYSHHUSI.
ITonsiTHE O KUCITOTAX U COJISIX.

JdeMoHcTpanuu

Ilomyuyenme, coOupaHue ©  pacrio3HaBaHHUE
BOJIOpOAA.

I"'openue Bojjopoaa.

- PackppiBaTh CMBICT H3y4YaeMbIX IIOHATHH U
OPUMEHSITh DOTHU HOHSATHUS TIIPU  ONMUCAHUU
CBOMCTB BEIIIECTB U UX IIPEBpPAILCHUH.

- Xapaktepu3oBaTh (ONUCHIBaTh) (PU3NUECKHUE U
XUMHUYECKHE CBOMCTBa BOJOPOJA, CIIOCOOBI €ro
MOJIyY€HHsI, HPUMEHEHUE.

- Cobupatps npuOOp JUIsl NOJIyYEeHHUs BOJIOPOIA.

- Hcnonbp30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI
cocTaBJIeHUs (DOPMYJI BEIIECTB, MOJIEKYJISIPHBIX
YPaBHEHUH XHMHWYECKHX pPEaKMUh C ydacTHEM
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BzaumonetictBue Bogopoaa ¢ okcugom meau(1l).
JlaGopaTopHble U NMPaKTHYeCKUE PadoThI
Jlabopamopmnuiti onbim.: BzanuMoaeiicTBUE KUCIOT
C MeTaJJIaMHU.

Ilpakmuueckasa paboma:.

Ne 4. TlonydyeHue u coOupaHue
U3y4YCHHE €ro CBONCTB.

BOJIOpO/a,

Boviuucnenusn

—  MOJIGKYJSIpHOW  MacChl  BellecTBa  Ha
OCHOBAHHMHM  aTOMHOM  MacChbl XHUMHYECKHX
3JIEMEHTOB

BOJZIOpO/IA.

- CrnenoBaTh mnpaBujiaM Oe3oracHOil paboOThI B
J1adopaTOpUU OPU MCIIOJIb30BaHUHU XUMHUYECKOM
nocyapl W OOOpyIOBaHUS, a TaKKe MOpaBUiIaM
oOpalleHus1 ¢ TOPIOYNMHU BEILIECTBAMU B OBITY.
-[ImanupoBaTh W OCYIIECTBIATH Ha MPAKTHKE
XUMHUYECKUE SKCHEPHUMEHTHI, IIPOBOJIUTH
HaOJIIOJICHUS, JejaTh BBIBOABI MO pe3yJibTaTam
SKCHEPHUMEHTA.

- YyacTBOBaTh B COBMECTHON paboTe BrpyImniie

Tema 5.
KoanuecTBeHHBIE

KomuuecTBo BemiecTtBa. Mosib. MosisipHast macca.
3akon ABoragapo. MomnspHbli 00BbEM Ta30B.

= PaCKpBIBaTB CMBICJI HU3y4dYacMbIX MOHSITUH U
INPUMCHATE 3THU IOHATHUA, 4 TAKXKC HN3YHUCHHBIC

OTHOIIIEHUS B XUMHH Pacu€Tthl Mo XUMHUYECKUM YpPaBHEHUSIM. 3aKOHBI W TEOPHH JUIS PELICHUS PacCUYETHBIX
(7 9) JdemMoHcTpanus 3a/1a4.
OO0Opa3zisl BEeIecTB KOJIMIecTBOM 1 MOJIb. - BpluncasaTe MOJSIDHYIO MacCy BEIIECTB;
Bovtuucnenusn KOJIMUECTBO BellecTBa, OO0BEM Traza, Maccy
— 00BéMa, KoJIMUecTBa BEIIEeCTBA ra3alro ero BEIIECTBA.
HW3BECTHOMY KOJIMYECTBY BEIIECTBA MJIM O0BEMY; | - IIpoBoauTh pacyérbl 10  YpaBHCHUSIM
00BEMOB TIa30B MO YPAaBHEHHIO pPEAKLUUHU HA| XUMHUYECKHX PEaKIHi: KOJIH4YeCTBa, O0O0BEMA,
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B Macchl BEIIECTBAa IO HM3BECTHOMY KOJIMYECTBY,
00BEMy, Macce peareHTOB WM HOPOJAYKTOB
peaKIu.
- BrwicTpauBaTh pa3BEPHYTHIE TTMCHBMEHHBIC |
YCTHBIE OTBETHI C OINOPON HAa MH- (PopmMaluIo U3
ydeOHHUKa U CIPaBOYHBIX MaTepHaIOB, TPAMOTHO
UCHOJb30BaTh U3YUYEHHBIU MOHATUWHBIN anmapar
Kypca XUMHHU
Tema 6. ®dusuyeckue CBOMCTBA BOABL. AHAlIW3 U CHUHTE3 | - PackpbIBaTh CMBICT HM3ydYaeMbIX ITOHSITUA U

Bopa. PacrBopsl. IlonsiTue

00 OCHOBAHUAX

(6 1)

— MCTOABI U3YUCHHA COCTaBaBOJbI.
XHUMHYECKUE CBOICTBa BOObI (peaKL[I/II/I C
METaJIaMH, OKCHMJaMHUMCTaJ1JIOB U HeMeTaJ'IJ'IOB).

OPUMEHSITH 3TU MOHATHUS IIPU OIIMCAHUN CBOMCTB
BEIIIECTB U UXIIPEBPAILCHUI.
- XapakTepu3oBaTth (U3MYECKHME U XUMHUYECKHE
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CoctaB ocHoBaHui. [lonsiTHE 00 HHIUKATOPAX.

Bona KakK pacTBOpPUTEIND. PacTtBOpHI.
PacTBOpHMOCTH BELIECTB B BOJIE.
HaCBIH_[eHHLIe " HCHACBIINICHHBIC PacCTBOPLI.

MaccoBast 10J1s1 BellecTBa BpacTBOpPE.
Posb pacTBOpOB B MpUpOJI€ U B )KU3HU YEJIOBEKA.
KpyroBopor BOasl B mnOpupojae. 3arpsisHCHHE

IIPUPOIHBIX BOJ. OxpaHa M OYMCTKa
HNPUPOAHBIX BOJI.
JdeMoHcTpanuu
DJIEKTPOIU3 BOJbI; CHHTE3 BOJIbI;

B3auMojercTBUEe BOAbl ¢ Metauiamu (Na, Ca)
(BO3MO’KHO HMCIIOJIL30BaHUE BUACOMATEPHUATIOB).
PactBOpeHnue BEIIIECTB C pa3Iu4HOMN
pacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KHCJIOT U IIEJIOYEH C
NOMOIIBIO UH/IUKATOPOB.

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI
Ilpakmuueckas paboma:

Ne 5. IIpurorosnenue pacTBOpoOB C
OIIpeIeNEHHON MAaCCOBOU N0OJIEN pac- TBOPEHHOTO
BEILIECTBA.

Bviuucnenusn

— C HWCHOJIb30BAHHUEM MOHATHUS «MaccoBasi J0JIs
BEIIIECTBA B pacTBOPE»

CBOMCTBa BOJIbI, €€ pPOJIb KaK PAacCTBOPHUTEIS B
OPUPOAHBIX IIpOIlIECCaXx.

- CocTaBisiTh ypaBHEHUSI XUMUYECKHUX PEAKIIUU C
y4acTHEM BOJBI.

- OOBSCHSATH CYITHOCTDH 3KOJOTHYECKUX ITPOOIIEM,
CBSI3aHHBIX C 3arps3HEHUEM NOPUPOAHBIX BOJ,
CIIOCOOBI OYHMCTKU BOJIBI OT MpPUMECEN, MephI MO
OXpaHe BOJ OT 3arpsi3HEHMUsI.

- IlmanupoBaTh W OCYMIECTBIISITH Ha TMPaAKTHUKE

XHUMHYCCKHC OKCIICPUMCHTBI, IIpoOBOAUTDH
Ha6J'II-OI[eHI/I$I, JAcJIaTb BBIBOJbI IIO PpeE3yjibTaTaM
OKCIICPUMCHTA.

- CnenoBaTth IpaBUJIaM Oe3oracHOil paboOThl B
JTadopaTopuu OPH HMCIIOIB30BaHUU XHUMHWYECKOMN
IOoCy bl U 00OPYI0OBaHUSI.

- IIpoBOoaMTHE BBIUHUCIEHUS C IIPUMEHEHHUEM
MOHSITUSA «MACCOBas J0JIs1 BEILECTBA B PACTBOPE».
- Hcnonp3oBaTh HOpu BBINOJHEHUU YUEOHBIX
33laHUl M B IPOLECCE MCCIENOBATEIbCKON
JISSITEJIBHOCTH HAYYHO-TIONYJSIPHYIO JIUTEPATYpPY
XUMHUYECKOTO coaeprKaHus, CIIPAaBOYHBIE
Mmarepuansl, pecypcel MHTEpHETA.

- BeicTpanBare pa3BEPHYTHIE IMUCBMEHHBIE U
YCTHBIE OTBETBHI C ONOPONM Ha HH@OpMaAILHIO U3
y4eOHHMKA U CIPABOYHBIX MaTepuajoB, TPAMOTHO
HCIIOJIb30BaTh W3yUYECHHBIN NOHITUWHBIN anmnapar
Kypca XUMHU

Tema 7.
OcHOBHBIE
HEOPraHu4YecKux

coeIHHEHU
(11 9)

KJIAaCChI

Kriaccudukanmss HeOpraHU4IEeCKUX COSTMHCHUN.

Oxkcunpl: cocTtaB, Kiaccudukanus (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEepHBIEC, HECOJIE00pa3yoIIure),
HOMEHKJIaTypa (MexayHapoaHas u
TpUBHUAJIbHASA).

- KimaccudunupoBate H3yudaeMble BELIECTBa IO
COCTaBy U CBOMCTBaM.

- CocraBisith (OpMYJIBI  OKCHJIOB,
OCHOBAHHUM, COJIei W  Ha3bIBaTh
MEXXIyHAapOJIHOW HOMEHKJIAType.

KHCJIIOT,
X IO
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IlonyyeHue U XUMUYECKUE CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHIOB.

OcHOBaHMUS: COCTaB, KJ1acCH(pUKAITHS,
HOMEHKJIaTypa (Mex1yHapoiHast u
TpUBHAJIbHAs), (HU3UYECKHUEe U XUMHUYECKHUE
CBOICTBA, CIIOCOOBI mnoydeHUss. KHCIOTHI:
COCTaB, Kiaccudukays, HOMEHKJIaTypa,
(puznueckrne M XUMHYECKHUE CBOMCTBA, CIIOCOOBI
HOJIYYEHHUSI.

Psag aktTuBHOCTH METaLIOB.

Conu (cpenHue): HOMEHKJIATypa, CIIOCOOBI
OJIYYEHUH, B3aUMOJICUCTBUE coJieu C
MeTaJlJlaMH, KUCJIOTaMH, IIeJIoYaMU U COJISIMU.
I'eneTnueckast CBS3b MEXIY KJIaccaMu
HEOPraHUYECKUX COCJIUMHEHUM.

JdeMoHcTpanuu

OOpa3upl HEOPTaHUYECKUX BEHIECTB PA3ITHUYHBIX
KJIACCOB.

BzaumoperictBue pactBopa CEpPHOU KHUCIOTBI C
okcunoMm meau(1l).

Peaknusa venrpanuzanuu.
BriTecHenne oaHOro MeTaia
pacTBOpa Conu.

JlaGopaTopHble U MPaKTHYeCKHE PAdOThI
Jlabopamopnusie Onbvlmbl. BzaumonerictBue
KHCJIOT c MeTaJlJIaMH. IHonyuenue
HEpPACTBOPHUMBIX OCHOBaHMM. Bs3aumonencreue
HEPaCTBOPUMBIX OCHOBAHUMU C KUCJIOTAMM.
Paznosxkenue TUAPOKCHUIA meau(Il)
HarpeBaHUH.

Ilpakmuueckas paboma:

No 6. PemreHue 3KCIIepUMEHTAIBHBIX 3a7a4d IO

ApyruM  Hu3

npu

- HpOFHOSHpOBaTB CBOICTBa BC€IICCTB HA OCHOBC

O0ImMX  XMMHYECKHMX  CBOWCTB  HM3YyYEHHBIX
KJIACCOB/TPyHII BEIIECTB, K KOTOPBIM OHH
OTHOCSITCHA.

- CocraBiATh  MOJIEKYJSIDHBIE  YPAaBHEHMUs
peakuui, WLTIOCTPUPYIOLIUX XHUMHYECKUE
CBOICTBA M CHOCOOBI IIOJYYEHHs BEILECTB
U3y4YEHHBIX KJIaCCOB/TpyTi, a TaK)Ke

MOATBEPKJAIOIINX TI'€HETUYECKYI0 B3aHUMOCBS3b
MEX 1y HUMU.

IIpon3BoanTh  BBIYUCIICHUSA
XAMHUYECKUX PEAKIIUM.

- IImaHnpoBaTe M OCYILIECTBIISITH Ha IIPAKTHKE
XUMUUYECKUE SKCIIEPUMEHTHI, MIPOBOJUTH
HaOJII0JIeHUs1, JelaTh BBIBOABI MO pe3yJibTaTam
SKCIIEPUMEHTA.

- CnenoBaTth IpaBuiaM Oe3oracHoOil paboThl B
1abopaToOpuM IIPU HMCHOJIB30BAHUU XUMHYECKOU
ocyabl U 00OpPYyI0OBaHUS.

- Hcnonp3oBaTh HOpu BBINOJHEHUU YUEOHBIX
33laHU M B TIIPOLIECCE MCCIENOBATEIbCKON
JIESITEIbHOCTU HAYYHO-NOIYJISIPHYIO JUTEpaTypy
XUMHYECKOTO COZIEp>KaHUs, CIIpaBOYHBIE
Mmarepuansl, pecypcosl IHTEepHera.

- BpIicTpanBaTth pa3BEPHYThIE IHCbMEHHBIE U
YCTHBIE OTBETHI C OMNOPONM Ha HH(OpMaAIHIO U3
ydeOHHMKA U CIIPABOYHBIX MaTepuajoB, TPAMOTHO
HCIIOJIb30BaTh W3yUYECHHBIN NOHITUWHBIN anmnapar
Kypca XUMHUH

I10 YPABHCHUAM
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TemMe «OCHOBHEBIC
COCIUHCHUIN).
Boiuucnenusn
— 10 YPABHECHUSIM XUMHYECKUX pPEaKIIui

KJI1aCChbI HCOPraHU4YCCKHUX

Pa3nen 3. Ilepuoaunyeckuii 3axoH u [lepuoguueckasi cucrema xumuueckux 3jiemeHToB . . MeHneiieeBa.
CrtpoeHne aToM0OB. XUMHYecKasi CBsI3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (14 1)

8.

Tema 8.
Ilepuoauueckuii 3aKOH M
Ileproanueckasn cucTeMa

XMMHYECKHUX 3jeMeHTOB /I,
HU. MenpaeneeBa. Ctpoenue
aTroma (6 1)

ITepBbie NOMBITKU KIIACCU(DUKAIIUN XUMHUYCCKHUX
sneMeHTOB. IloHsaTtne o Trpynmax CXOJHBIX
SJIEMEHTOB (ILIEJIOYHBIC H IIEJIOYHO3EMEIIbHbIC
METaJlJIbl, raJJOICHBbI, MHCPTHBLIC Fa3I)I).

DJeMeHThI, KOTOpble 00pa3yroT amM@oTepHbIe
OKCHJIBI U TUAPOKCUABL. [lepuoanyeckuii 3aKoH U

Ilepuoanueckas cucTeMa XUMHYICCKUX
anemenToB JI. WM. MenneneeBa. Ilepuosl,
rpynnbl, OOArpyImbl. POU3NYECKUU  CMBICI
OOPSIAIKOBOIO  HOMEpa  DJIEMEHTa, HOMEPOB
MepruoJia U rpynribl.

Crpoenne aromoB. CocTaB aTOMHBIX SAEP.

HN3oTonbl. DnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obOosouek aTtoMoB mHepBbIX 20 XUMHYECKHUX
anemeHToB Ilepnonmueckonn cucremsr JI. .
Menneneena.

XapaKTepHUCTUKAa XUMHUYECKOI0 3JIEMEHTA I10 €ro
noaoxeHnuro B Ilepuomnueckoit cucreme JI. M.

Menneneena.
3HayeHue Ilepunoanueckoro 3aKOHAa U
Ilepuoanueckoii CHUCTEMBI XUMHYECKHUX

3JIEMEHTOB ISl Pa3BUTUSI HAYKU U NIPAKTUKH. [].
. MenneneeB — y4uy€HBIW, MNOemaror u
rpakJIaHUuH.

JdeMoHcTpanuu

KopoTkonepuoanas u niauHHONEpUoIHasT (hOPMBI

- PackpbIiBaTh CMBICII IEPHOJNYECKOTO 3aKOHA.
- IloHumMaTthe CylIECTBOBaHME IIEPUOAUYECKON
3aBHCUMOCTH CBOMNCTB XHMHWYECKHUX DJIEMEHTOB

(u3mMeHeHue pannycoB aTOMOB u
AIEKTPOOTPHUIIATSIILHOCTY U WX COSHUHCHUU OT
IOJIOKCHHUSI B  IICPUOJUYECKON CHCTEME |
CTpOEHUs aTOMa.

- YcTaHaBIMBaTh CBSI3b MEXKIY IIOJOKCHUEM
2JIEMEHTa B  IIEPUOJUYECKON  CHUCTeME W

CTpOC€HHEM ero aroMa (cocTaB U 3apsia sjpa,
o0I1ee 4uCIIO 3JISKTPOHOB U pacnpeneieHue ux
10 PJIEKTPOHHBIM CIOSIM).

- IIporHo3upoBaTh XapakTep U3MEHEHUsI CBOMCTB
3JIEMEHTOB M MX COEOUHEHMM II0 rpynnam Hu
nepuogam Ilepruogndaeckoil CUCTEMBI.

- XapakTepus3oBaTb XHUMUUYECKHUE DIEMEHTBHI
OEPBBIX TPEX MEPUOAOB, KaIU, KAIbIHUI MO HUX
nonoxenuro B Ilepuonmueckoit cucreme /[l. H.
Menneneena.

- CnepoBaTh mpaBuiiam Oe30ITacHOM padoThI B
mabopaTopuM MPU HCHOJB30BAHHUM XUMHUYECKOU
MOCYJIbl 1 00OPYAOBaHUS.

- BrIicTpauBaTh pa3BEPHYTHIE MNMHUCBMEHHBIE U
YCTHBIE OTBETHI C OMOpPON Ha HH}OpMAIHIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPHATIOB, TPAMOTHO
UCIOJb30BaTh U3YUYEHHBIM IMOHSITUUHBIN anmapar

27




Ilepuoanueckoit CUCTEMBI XUMHYECKUX
anemeHTOB . 1. Menaeneena.
O3znakomiieHue ¢ oOpazuamu
HEMETaJJIOB.

JlaGopaTopHble U MpaKTUYecKue padoThl
Jlabopamopnuwiii onvim: Bzaumopeincreue
TUJIPOKCHJIAa IIMHKA C pacTBOpaMH KHUCJIOT U

mejao4deu

METAJJZIOB H

Kypca XUMHH.
- Hcnonp30oBaTh 0Opu BBINOJHEHUU YYEOHBIX
3aJaHui TEKCTEI y4ueOHHKa, CIIPAaBOYHBIC
MaTepUuaIbl (ITepuoanyueckyro cUCTEMY
xumudeckux aiaeMeHToB JI. WM. Menneneena,
TaOJIHUILy PAaCTBOPU- MOCTH KHUCJIOT, OCHOBAaHUN U
cojlel B BOJIC, DJIEKTPOXUMHUUYECKHU Ppsin
HaOpsH»KEHUN METaJJIOB).

- Hcnonp3oBaTh TIpU BBIMOJHEHUH YYEOHBIX
3aJaHUU M B OPOLIECCE MCCIEA0BATEIIbCKON
JISSITEIbHOCTU HAYYHO-NOIYJISIPHYIO JUTEPATypy
XHMHUYECKOI'O coaepKaHusl, CIIPAaBOYHBIC
MmaTtepuaibl, pecypcsl HTEepHeTa

Tema 9.
XumuueckKasi
OKHCINTETBHO-
BOCCTAHOBHTEJIbHDBIE
peakuumn

(89)

CBHA3b.

DIEeKTPOOTPUIIATCIBHOCTh AaTOMOB XHUMHYECKUX
SJIE€MEHTOB.

Xumudeckasi CBsi3b (MOHHAasi, KOBaJICHTHAs
HOJISIpHASI ¥ KOBAJICHTHAsI HEMOJISIpHAs ).

CreneHb OKUCICHUS.
OKHCIIUTETHHO-BOCCTAHOBUTEIbHBIE peakimm
(OBP). IIporeccryl OKUCIEHUS U BOCCTAHOBJICHUSI.
OKHCIIUTENIN U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKHUCIUTENBPHO-BOCCTAHOBUTEJIBHBIE PEaKIINU:
TOpEeHHE, PEaKIINH PA3JI0KECHUS, COCTUHEHUS

- OHpeI[eJ'IHTI) CTCIICHBb OKHCJICHMA XHMMHYCCKOI'O
QJICMCHTA II10 (bopMyne €ro COCIJUMHCHUSI.

- Onpepensitb  dJeMEHT  (BEIIECTBO)  —
OKHMCJIUTENNb W  DJIEeMeHT  (BeIlecTBo) —
BOCCTAaHOBHUTEIb.

- OOBACHATH CYIIHOCTb MPOILIECCOB OKHUCIIEHUS U
BOCCTAHOBJICHUS.

- CocTaBisaTh 2JEKTPOHHBIN OajaHC ¢ y4€ToM
4uciia OTAAHHBIX U MPUHATHIX AJIEKTPOHOB.

- CocraBisATh  ypaBHEHHE  OKHCIMTEIBHO-
BOCCTaHOBHUTEIBHOMN PEAKIUH.

- Hcnonbp30BaTh HOpHU BBIIOJHEHUH YUYEOHBIX
3aJlaHUA  TEKCThl  y4yeOHHKa, CHOpaBOYHbBIE
MaTepHUabl (mepuoauYECcKyIO CUCTEMY
xumudecknx aiaeMeHToB JI. WM. Menneneena,
TabJINILy PAacTBOPHU- MOCTU KHCJIOT, OCHOBAaHUU U
coJiei B BOJE, JJIEKTPOXUMHYECKHH Psl
HaOpsHKEHUN METAJIJIOB)
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9 kaacc (2 4 B Hexes110, Bcero 68 4, u3 Hux 2 4 - pezepBHOE BpeMs)

Ne
/o

TemaTnyeckuii OJIOK, TeMa

OcHOBHOE coJiepKaHne

OCHOBHEBIE BUJBI ACATCIBHOCTHU 06yqalonmxc;1

Pasnen 1. BemecTBo u xumu4yeckue peakiuu (26 1)

1. | IloBTropenne u yrayouaenue | [lepuonnueckuii 3akoH. Ilepuonnueckasicucrema | - XapakTepU30BaTb XHUMMHUYECKHE DJIEMEHTHI
3HAHMH OCHOBHBIX Pa3/eioB | XUMHUUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOJOB, KAJIUA U KalbLMsA 10 UX
Kypca 8 kiacca . HW. MenneneeBa. CrtpoeHue aToMoB. | nojiokeHuto B Ilepuonmueckoit cucreme . U.
(34) 3aKOHOMEPHOCTH B U3MEHEHNUU CBOMCTB | MeHnaesneena.

XUMHUYECKUX IJIEMEHTOB IIE€PBBIX TPEX MEPHUOJIOB, | - Knaccuduumponarts u Ha3bIBATh
KaJaus, Kajablusl W MX COEAMHEHUH B | HCOPraHWYECKHE BEULIECTBA N3YyUYEHHBIX KJIACCOB.
COOTBETCTBUM C TIOJIOKEHHUEM 3JIEMEHTOB B | - OnuceiBaTh O0OIHME XHMMHYECKHE CBONCTBa
NEpUOIUYECKO CHCTEME UM CTPOCHHUEM HX | BEIIECTB pPAa3JIMYHBbIX KJIACCOB, IIOATBEP>KIATh
aTOMOB. CBOMCTBa npuMepaMu MOJIEKYJISIPHBIX
Krnaccudukanus u HOMEHKJIaTypa | yPAaBHCHUN XUMHUYECKUX PEaKLMM.
HEOpPraHMYeCKUX BellecTB (MexayHapoaHas U | - OmnpenensaTh BHUJA XUMHUYECKOW CBSI3U U THIT
TpUBHAIbHAsA). XUMHUYECKHE CBOMCTBA BELIECTB, | KPUCTAIUIMYECKON PEmIETKHU BEIIEeCTRA.
OTHOCSIIIUXCS K pa3Iu4HBIM Kjaccam | - IIporHo3upoBarb CBONMCTBA BEIIECTB B
HEOPraHMYECKNX COCIUHEHUM, UX TI'€HETHYECKas | 3aBUCUMOCTH OT UX CTPOCHHUS.

CBsI3b HCOPIraHUYECKNX BEIIECTB. - BpricTpauBaTth pa3BEPHYTHIE NHUCHBMEHHBIE U
Ctpoenune BeliecTBa: BUIbI U TUIBI | YCTHBIE OTBETHI C OIOPOM Ha HHGOpPMAIUIO U3
KPUCTAJUIMYECKUX  PEIIETOK. 3aBUCHUMOCTH | yYeOHHKaA U COPAaBOYHBIX MaT€pUajoB, 'PaMOTHO
CBOMCTB BEIIIECTB OT UX CTPOCHUSI. HCIOJIb30BaTh W3y4YECHHBIN MOHATUWHBIN anmapart
JdemoHcTpauumn Kypca XUMHH.

1. Moaenu KpUuCTaJUIMYECKUX PELIETOK - MHcnonb30BaTh NpU BBIIIOJHEHUH YYE€OHBIX
HEOPraHUYECKUX BEIIECTB. 3aJaHUM W B MOPOILIECCE MCCIEI0BATEIIbCKON
KopoTtkonepuoanast 1 JIMHHONEPHUOAHAST (POPMBI | 1€ATEIBHOCTH HAYYHO-TIOMYJISIPHYIO JIMTEPATYPy
Ilepuoanueckoit CHUCTEMBI XMMHUYECKUX | XUMUYECKOTO coJiep>KaHus, CIIpaBOYHBIE
sneMeHToB JI. 1. MenneneeBa Mmarepuabl, pecypcsl IHTepHeTa

2. Tema 1. Krnaccudukanuss XUMHYECKUX peakuui 110 | - PackpbeIBaTh CMBICT HW3yYaeMbIX ITOHSTHH U
OcHoBHbBIE pa3jIMuHbIM MpHU3HaKaM (MO YHCIY M COCTaBYy | IPUMEHSITh TH MOHSITHUSI IPU ONTMCAHUU CBOMCTB
3aKOHOMEPHOCTH YYACTBYIOIIMX B  pPEaKUMM BENUIeCTB, MO | BEUIECTB U UXIPEBPaAIl€HUN.
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XMMHUYECKHUX pearkiuui
(13 4)

TetuioBoMy 3¢ @deKkTy, MO0 M3MEHEHUIO CTEIeHEeH

OKMCJIEHUS XUMHUYECKUX 2JIEMEHTOB, 1o
00paTUMOCTH, IO YyHAaCTHUIO KaTajln3aTropa).

OK30- u SHAOTEPMUYECKHE peakuuu,
TEpMOXUMHYECKHE ypaBHeHUsA. lloHsatue o
CKOpPOCTH XMMHMYECKOM peakuuu. llonsitue o
TOMOT€HHBIX W  TI'€TEPOr€HHBIX PpPEaKLMAX.
I[TorsatTue 00 O0OpaTUMBIX ©W HEOOPATHUMBIX
XUMMHYECKHUX peaKnusx. ITonsitue o
XUMHYECKOM paBHOBECHHU. dakTopsl,

BIIMAOIIHNEC HA CKOpOCTBXHMI/I‘{eCKOﬁ pPC€aKI1 U
ITOJTOKCHHUEC XMMHUYICCKOI'O paBHOBCCHA.
OKHUCINTEINIBHO-BOCCTAHOBUTCIIHHBIC pC€aKunu

(PI1EeKTPOHHBIN OananHc OKHUCJIMTEIBHO-
BOCCTAaHOBUTEIILHOW PEaKIINN).

JdeMoHcTpanuu

1. 3aBHCUMOCTH CKOpPOCTH XUMHUYECKOMN

pPeaKiu OT pa3IudHbIX (PaKTOPOB.
2. BoznaetiicTBue Karaiau3aropa
CKOPOCTh XMMHYECKOU PEaKIUH.

3. I[Ipumepsl HEOOpaTHUMBIX H OOpPATUMBIX
peaKiuii.

4. CmenieHnue
peakuuu.
Boiuucnenusn
KOJMYEeCTBa BeEIecTBa, O0O0BEMa U MacChl

Ha

PaBHOBECU:A XUMHYECKOM

- KitaccuguuupoBate XMMHUYECKHUE pEaKIUU I10
pa3JIMYHBIM IIPU3HAKaM.

- YcraHaBiIuMBaTh  3aBUCHUMOCTB  CKOpPOCTH
XUMHUYECKOUN peaKIiu OT PA3IUIHBIX (PaKTOPOB.
- IIporHosupoBaTs BO3MO>KHOCTH HPOTECKaHHUS
XUMMUYECKUX  IMPEBpalleHUHd B  Pa3jIM4YHbIX
YCJIOBHSIX.

- OnpenesnsiTb OKHUCIIMTEIb U BOCCTAHOBUTEIH B
OBP.

- CocTaBiATh 2JEKTPOHHBIN OajaHC peaKIiu.

- IIpon3BOAMTH BBIYHUCIEHUS MO XHUMHUYECKHUM
YPaBHEHUSIM.

- BpicTpanBaTh pa3BEPHYTHIE ITMCBMEHHBIE U
YCTHBIE OTBETHI C OMNOpPOl Ha WHQPOPMAIUIO U3
y4eOHMKA U COPABOYHBIX MaTE€pHUAIOB, I'PAMOTHO
HCIIOJIb30BAaTh N3YYECHHBIN IMOHATHUMHBIN annapaTt
Kypca XMMMH.

- Hcnonp3oBaTh NOpH BBINOJIHEHUN Y4Y€OHBIX
33laHU W B TIIPOILECCE HCCIIEA0BATEIBCKOM
JIeSITEJIbHOCTU HAYYHO-TIOIIYJISIpDHYIO JIMTEPATypy
XUMHYECKOTO CoZIep>KaHus, CIIpaBOYHBIC
Marepuanbl, pecypcsl UHTEpHETa

peareHTOB MWJIHU IIPOAYKTOB IO YpPaBHEHUAM

XUMHWYECKUX peaKInui
Tema 2. Teopust  3JIEKTPOJIUTHYECKON  auccouuanvu. | - PackpelBaTh CMBICII H3y4YaeMbIX IIOHSITHU, a
DJIEKTPOJIMTHYECKAA OJEeKTPOAUTBl M HEIJNEeKTPOJUThl. KaTHOHBI, | TAK)KE CMBICI TEOPUH  DJIEKTPOJIUTHUECKOM
aucconuanusi. XuMM4ecKue | aHMOHbL. MexaHu3M JucCcOolMallii BEIECTB C | AUCCOLUALIAU.

peaknun B pacrBopax (10

pa3 IMdHbIMHU BHUJIaMMN XUMHYECKOM CBsI3HU.

- OOBSCHATHL NPUUYUHBI AJIEKTPONPOBOJHOCTH
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Crenenr gucconmaiiiu. CHIbHBIE H cJaOble
3JICKTPOJIUTHI.

Peaknimm  wmoHHOrOo  OOMEHa, YCIOBHS  HX
nporekaHnusi. MoHHbIE ypaBHEHHS pEaKIUH.
XHUMHYCCKHE CBOMCTBA KHCIOT, OCHOBAaHUM U
coJieu B CBETE OpeacTaBJICHUM 00
JIEKTPOJIUTUUECKOMN JOHUCCOILHAINU. Cpena
pactBopa. [loHsiTHE O TUJIPOJIU3E COJICH.
KauecTBeHHBIEC peakIIui Ha KaTUOHBI U AaHUOHBI.

JlemoHCcTpanmuu

DnekTpudeckas OPOBOJIMMOCTh pacTBOpOB
BEIIECTB; JABH)XEHHUE HOHOB B 3JIEKTPUUECKOM
noiJie.

OnsITHI, WTIOCTPUPYIOILIHNE MPU3HAKU
NPOTESKaHUsI pPeaKIuii MOHHOTrO oOMeHa. OmbITHI
10 ONpPEIEICHUIO Ccpeabl B pacTBOpax coJei
(xsiopupga HaTpusi, kKapOoHaTa HaTpusl, XJOpHuUAa
IIUHKA).

JlaGopaTopHble U MPaKTHYeCKHE PadOThI
JlabopamopHnuiii onvim:

Peakumn uoHHOro oOmMeHa B  pacTBOpax
AIEeKTpONIUTOB: cynbdara meau(ll) m ménouwn,
KapOoHaTa HATPUSA W COJISI- HOW KHCIOTHI,
peaknusi HeWTpalu3aluu MEXIy THIPOKCHIOM
KaJIAsl U COJISTHOM KHCJIOTOM.

Ilpaxmuueckas paboma:

Ne 1. PemreHue 3KCOEPUMEHTAIBHBIX 3a7a4d MO
TeMe.

Boviuucnenusn
— 10 YPAaBHECHUSIM XUMHUYECKUX PEaAKITHH

BOJHBIX PaCTBOPOB.

- CocTaBisiTh ypaBHEHUS JIMCCOILIMAIIUU KHUCJIOT,
IeJIoOYe M COJIed, MOJIHBIE W COKpall¢HHBIC
WUOHHBIC  YpPaBHEHUS XHUMHUYECKHUX  peaklui
HOHHOI'0 OOMeEHa.

- IlnanupoBaTh M OCYIIECTBJISITh Ha IIPAKTHUKE

XUMHUYECKHUE 3KCHEPUMEHTHI, POBOJAUTH
HaOJIIOJICHUS, AeJIaTh BBIBOJIBI MO pe3yJibTaTam
SKCIICPUMEHTA.

- CrnenoBaTthk mpaBHJIaM Oe€30IT1acHOl pabOTHI B
J1adopaToOpuy OPU HCIIOJIb30BAHUU XUMHUYECKOM
MOCYJbl U 000OPYIOBAHMUSI.

- IIpou3sBOOUTH BBIYUCICHUA MO XUMHUYECKUM
YPaBHEHUSIM.

- BpIicTpanBath pa3BEPHYThIE IHCbMEHHBIE U
YCTHBIE OTBETHI C OIIOpPOW Ha WH(POPMAIHIO U3
y4eOHHMKA U CIPABOYHBIX MaTepuajoB, TPAMOTHO
HCIIOJIb30BaTh M3YyYCHHBIN IOHITUWHBIN anmnapar
Kypca XMMHH.

- HWcnonp3oBaTh NOpH BBINOJIHEHUH YUYEOHBIX
33laHU M B TIIPOLIECCE MCCIENOBATEIbCKON
JIEeSITEJIbHOCTU HAYYHO-NOIYJISIPHYIO JUTEpaTypy
XUMHYECKOTO COZlep>KaHUs, CIIpaBOY-HbIE
Mmarepuansl, pecypcsl UHTEpHETa
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Pasznen 2. Hemera/uibl M UX coeauHenust (28 u)

4, Tema 3. OOmas XapaKTEePUCTUKA rajoreHoB. | - OOBsCHIATHL OOIIMEe 3aKOHOMEPHOCTH B
O6masn  xapakrepuctuka | OCOOEHHOCTH CTPOCHUS ATOMOB DTUX JJIEMEHTOB, | U3MEHEHUHU  CBOMCTB  HEMETANIOB W WX
XUMHYECKHUX 3JIEMEHTOB | XapaKTEPHBIC NJIsI HHUX CTCNEHHW OKHUCICHHUA. | COEeAMHEHUII B IIpeliejiaXx MajlbIX HNEePUOJOB U
VIIA-rpynnsl. I'ajorensl Crpoerue u (pU3MYCCKUE CBOMCTBA MNPOCTHIX | rIaBHBIX noarpynn Ilepumoanyueckoil cucCTEMBbI
(54) BCIIECTB — TaJOreHOB. XHMMHUYECKHE CBOMCTBA | XyMUYECKHUX 3JIEMEHTOB C YYETOM CTPOCHHS HX

Ha IIpuMepe  xJjopa (B3aUMOAEHUCTBHE  C | 3TOMOB.
MeTaUIaMH, HEMCTaJLI1aMu, IeJIoYaMu). | _ XapakTtepu3oBaTh (PHU3NUYECKHE W XUMHUYECKUE
XHQPOBOI[OPOH' ConsiHast KMCJIOTA, XMMHUYECKHE | poiicTRa IIPOCTBIX BEILIECTB TaJIoTeHOB (Ha
;:(BOI/ICTBa, MOJIy4YeHHE, NPUMEHEHHE. | pnyvepe  xJiopa) M CIOKHBIX  BEIIECTB
auEeCTBEHHBIC PEAKIIMH HA IAIOT CHH/I-HOHBI. (X7TOPOBOIOPO/IA, XTOPUIA HATPHS), CIIOCOOBI HX
JleticTBue XJI(])?‘E)a M XJIOPOBOJIOPO/A HA OPraHU3M | o vyerpg  mIpHMEHECHHE UM 3HAUCHHE B
4eJI0BeKa. JKHEU TN XJOpUABI W HUX
ClIoBCKa axHe ¢ JIopHA OpUPOIE U KU3HU YeJIOBEKA.
HaXOXJICHUE B NPUPOJIC.
- OnpenienisAiTh TaJIOT€HUI-UOHBI BPACTBOPE.
JdemoHncTpauuu Buaeomarepuasbl: TrajJlor€Hbl U o
X COSIMHEHUA. JIJAaHUPOBATh M OCYIIECTBIISATH Ha MPaKTUKE
OGpa3IB! XTOPHIOB. XUMHUYECKUE AKCIIEPUMEHTHI, MIPOBOJIUTH
JIaGopaTopHble M NPAKTHYECKHE PadoTHI HAOJIIOA€HUs, JieJaTh BBIBOABI MO pe3yJibTaTaM
Jlabopamopnuwiii onvim: Pacno3dHaBanue xjopuja- | OKCHEPUMEHTA.
nonoB. Ilpaxmuueckas paboma: - CnenoBaTth mpaBwiamM Oe30racHO pabOTHI B
Ne 2. Tlory4yeHUe COJITHOW KHCIIOTHI, U3yUeHUE e€ 1abOpaTOPUM MPU HCIIOIB30BAHUN XUMHYCCKOI
CBOICTR. MOCY bl U 00OPYJIOBaHUS.
Bovtuucnenusn - BrpicTpauBaTh pa3BEPHYTHIE NUCHBMEHHBIE U
— MO YPaBHEHUSIM XUMHUYECCKUX PEAKIUN, CCIU YCTHBIE OTBETHlI C OMNOPOil Ha MHQpOPMAIUIO U3
OJIMH U3 pPEareHTOB JaH B U30BITKE; y4eOHUKaA U CIIPaBOYHBIX MaTE€pHUAJIOB, TPAMOTHO
00bEMOB Ta30B IO YPAaBHEHHUIO pPEaKIMU{ Ha | UCMOJB30BaTh N3yYCHHBIN MOHATHWHBINA anmapar
OCHOBE 3aKOHa 00OBLEMHBIX OTHOIIIEHUH Tra30B Kypca XUMHH.
- Hcmonwp3oBaTh TIpU BBINOJHEHUU YUEOHBIX
3aJlaHUii U B OPOLECCE HCCIEI0BATEIBCKOU
JESITEIIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO coaep KaHus, CIIPAaBOYHBIE
MaTepuaibl, pecypcokl HTEpHETA

5. | Tema 4. OOwmast  xapakrepuctuka oneMeHToB  VIA-|_  O@pscaars  o6mme 3aKOHOMEPHOCTH B

Oo0mas XapakTepucTuka | rpynnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB JTHUX
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XMMHYECKHX 3J1eMEHTOB
VIA-rpynnbl. Cepa um eé
coequnenus (7 4)

SJIEMEHTOB, XapaKTepHbIe I HUX CTEIeHU
okucieHusi. CtpoeHue U (PU3NYESCKUE CBOUCTBA
OPOCTHIX BELIECTB — KHUCIOPO/ia U CEPHI.
AnnoTportHbie MOAU(HUKAITUN KUCIIOPOJa U CEPHI.
Xumu4deckue cBoucTtBa cepbl. CepoBOOOpPO,
cTpoeHue, GU3NUECKHEe U XUMHUYECCKUE CBOMCTBA.
OKkcuabl cepbl Kak MPEeJCTaBUTEIN KHUCIOTHBIX
okcuaoB. CepHasi KHCIIOTa, (PUIHYECKHE u
XUMHAYECKUE CBOICTBa (oGmme KakK
peaCTaBUTEIIS KJracca KHCJIOT u
criennuuIecKue), IPUMEHECHHE.

XVMHYECKHE peaklnu, JIe)Kallue B OCHOBE
OPOMBINIJIEHHOTO CIIOCO0a MOJIy4YeHUsI CEpHOU
KHCJIOTBI. AmIapaTtbl W NOPOTEKAIOIINE B HHUX
npoliecchl (Ha MpUMepe OPOU3BOJICTBA CEPHOU
KucJI0Thl). COJIM CEpHOM KHUCIIOTHI, KAYECTBEHHAs
peaknus Ha cyJb(haT-UuoH.

Haxoxaenue cepbl 1 €€ COeTMHSHHU

B OpUPOJIE. Xumudueckoe 3arpsi3HeHHEe
OKpY’>KalolIer Ccpelbl COCAUHEHUSIMHU  CEpPBI
(KUCTOTHBIE MOOXKIH, 3arps3HEHHE BO3AyXa U
BOZIOEMOB), CIOCOOBI €r0 MPea0TBpAIIICHUS.

JdeMoHcTpanuu

Konneknum (Bumeomarepuanbl): cepa u €€
COEJIMHEHUS.

OOGyrnuBaHUe caxapa nos JIeCTBHEM
KOHIICHTPHUPOBAHHOU CEPHOM KHCIIOTHI.
JlaGopaTopHbIe M NpaKTHYeCKUe padoThI
Jlabopamopnuvie onvimol:.  OOHapyKeHUE

cynbdar-noHoB. Bzaumoseiicterue pa3zbaBieHHOU
CEepHON KHUCIIOTHI C IIUHKOM.
Boviuucnenusn

U3MEHEHUN CBOWMCTB 31eMeHTOB VIA-rpynmnel u
HX COEIUHEHUU C Y4ETOM CTPOCHHUSA UX ATOMOB.

- XapakTepu3oBaTh (PU3NYECKHUE U XUMHUUYECKUE

CBOMCTBa MPOCTOrO BemIeCTBAa cepbl U €&
COCIMHEHUN (CepoBOIOpPOAA, OKCHJIOB CEpBI,
CEepHOM KHCIIOTHI, CyJb(daTOB), CIIOCOOBI WX

IIOJIYUYCHUs, IPUMCHCHHNEC U 3HAYCHHUE B IIPUPOAC
" )KU3HH 94CJIOBCKA.

-  Omnpexpensitb Hanuuue Cyib(daT-HOHOB B
pacTBope.

- OOBsCHATH CYIIHOCTb  3KOJIOTHYECKHUX
pooiem, CBSI3aHHBIX c repepaboTKOM1

Coe,I[I/IHeHI/Iﬁ CCPBhI.

- HHaHI/IpOBaTI) U OCYHICCTBIIATHL Ha IIPAKTHUKC
XUMHUYCCKHUC OKCIICPUMCHTHI, IIPpOBOIUTDH
Ha6J'II-OI[eHI/I$I, AcJIaTb BBIBOJIbI IIO pPE3YyJibTaTaM
OKCIICPUMCHTA.

- CnenoBaTh mpaBujiaM Oe3omacHoOM padoOThHI B
JTadopaToOpuy NPH HCIIOIB30BAHUU XHUMHWYECKOMN
ocyabl U 00OpYyI0OBaHUS.

- IIpou3BOAUTE BBIYMCIECHHUS MO XHUMHYECKUM
YpaBHEHUSIM.

- Hcmonp30BaTh TIpU BBIMTOJHEHUN YYEOHBIX
3agaHuN TEKCTBI y4ueOHHKa, CIIpaBOYHBIE
MaTepUuanbl (ITepuoanueckyro CUCTEMY
xuMuueckux »aiaemeHToB JI. M. Menaeneera,
TAOJIUIy PACTBOPUMOCTU KHCIJIOT, OCHOBAHHUUN U
coJiIei B  BOJZE, DIEKTPOXUMHYECKUU  Psif
HaMpsHKEHUN METaJIJIOB).

- Hcnonbp3oBaTh IIpU  BBIMNOJIHEHUM YYE€OHBIX
3aJaHU W B TIIPOLECCE HCCIEA0BATECIBCKOMU
AESITEJIbHOCTH HAy4YHO-IOIYJIAPHYIO JHUTEPATYPyY
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— IO yPaBHEHMSIM XUMHYECKHUX PEaKIIU;
MAacCOBOM JOJIU BbIXOJ1a HPOAYKTapEAKIINU

XUMHUYECKOTO coaepKaHus,
MaTtepuaibl, pecypcbl UHTEepHeTa

cCHpaBOYHBIE

Tema 5.
Oo1as XapaKTepUCTHKA
XUMHYECKUX 3JIEMEHTOB

VA-rpynnsl. A3or, ¢pochop
u ux coequnenus (9 u)

OO01mast XxapakTepUCTHKA DJIEMEHTOB V A-T'pyIIITbL.
Ocob6eHHoCTH CTPOCHMUS aToOMOB ITUX
SJIEMEHTOB, XapakTEpHbIC JJII HUX CTEOEHU
OKUCJICHUSI.

A30T, pacnpocTpaHeHHue B NpUpoae, pusnyeckue
U XuMH4Yeckue cBoncrTBa. KpyroBopor azora B

OpUPOLE.

AmMmnak, ero (QU3HYECKHE ¢ XUMHYECKHUE
CBOWCTBA, MNOJy4YeHHE M npumMeHeHue. Coau
aMMOHHS, UX (U3NYECKHUEe ¢ XUMHUYECKHE

cBoOiicTBa, mpuMeHeHue. KauecTBeHHas peaknus
Ha MOHBI aMMOHMUSI.

A3oTHas KucioTa, €€ GU3NIEeCKUe U XUMUYECKUE
cBoiicTBa (OOIIME KaK TPEICTAaBUTEIS Kiacca
KUCJIOT M cneuuduueckue). HMcenonb3oBaHue
HUTPATOB U COJIed aMMOHHS B KadecTBE
MUHEPaAJIbHBIX Y1O0OpEeHUA.

XHUMHUYECKOe 3arpsi3HCHHUE OKPY’KaroIllel Cpeibl
COCJIMHEHUAMH  a30Ta  (KHUCJIOTHBIE  JIOXK]IH,
3arpsi3HEHHE BO3/yXa, MOYBBI U BOJIOEMOB).
docoop, annorponHsle Mmoaudukamuu ¢pocdopa,
(pr3znyeckre U XuMHUYECKUEe CBOMCTBA.

Okcun ¢ocdopa(V) u ¢docdopnHass Kuciora,
(pusmaeckue u XUMHUYICCKHE CBOICTBa,
noxydyenue. KauectBeHnHnast peakus Ha ¢pocdar-
HOHBI.

HMcnons3oBanue docdaron B
MHHEPAIbHBIX YIO0OpEeHUH.
MPUPOJTHBIX BOIOEMOB docdaTaMu.

KauecTBe
3arpsi3HEeHUE

- OO®BscHATH 0O0mMe 3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB 2JI€EMEHTOB VA-Ipynnbl U UX
COCIMHEHUU C Y4ETOM CTPOCHHUSI UX ATOMOB.

- XapakTepu3oBaTh (PU3HUUYECKHE U XUMUYCCKHEC
CBOWCTBa IPOCTHIX BemiecTB a3oTa u ¢ocdopa u
UX CcoeauHEeHHWI (aMMHakKa, COJIe aMMOHUS,
a30THOM KHCJIOTHI, HUTPATOB, oKCcHIa
dbochopa(V) u pochopHoii kucioTsel, pochaton),
CIIOCOObI WX  IIOJIyYE€HHUsl, IIPUMEHEHHUE U
3HAYCHHUE B MPUPO/IC U )KU3HU YCIIOBCKA.

- OmpeniesisiTh HOHBI aMMOHUS U (pochaT-UOHBI B
pacTBOpeE.

- OOBSCHSATh CYITHOCTBH 3KOJIOTHYECKUX ITPOOIIEM,
CBJ3aHHBIX C HAXOXJICHHUECM COGI[I/IHeHI/Iﬁ a3oTa u
docdopa B okpyxkarouieii cpene.

- IInaHupoBaTh M OCYLIECTBIATH HA IIPAKTHUKE
XUMHUYECKUE SKCHEPUMEHTHI, IPOBOJAUTH
HaOJIIOZIEHUs, JieJlaTh BBIBOJIBI MO pe3yJibTaTaM
JKCIICPUMEHTA.

- CnenoBarh npaBuiaMm Oe3ormacHOM padoThHl B
JJadopaToOpuU OPHU HCIIOJIB30BAaHUHU XHUMHYECKOM
ocyabl U 00OpPYyIOBaHUS.

- IIpou3BOAUTH BBIYUCIEHUSA 10 XUMHYECKUM
YPABHEHUSIM.

- Hcnonp30BaTh TPHU BBIMTOJHEHUH YYEOHBIX
3agaHuN TEKCTBI ydeOHUKa, CIIpaBOYHBIE
MaTepUuaiIbl (mepuouYecKyro CHUCTEMY
xumudecknx aiaeMeHToB JI. WM. Menneneena,
TAOJIUIy PAaCTBOPHUMOCTH KHCJIOT, OCHOBAaHHUU U
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JdemMoHcTpaunmn

Komnekuun: d¢ochop u wUX  COCOTUHCHHS.
BzaumopenicTBue KOHIEHTPHUPOBAHHOW a30THOM
KHUCJIOTBI C MEIBIO.

JlaGopaTopHble U MpaKTUYecKue padoThl
Jlabopamopnvie onvimot.:

1. BzaumMmozaencTBuEe cOJIe aMMOHMUSA C HMIETOYBIO.
2. O3HaKoMJIeHHE C 0Opa3llaMy a30THBIX U
pochopubix ynobpenuii. /lpaxkmuueckas
paboma.:

cojlel B BOJIC, DJJIEKTPOXUMHYECKHUU
HaOpsHKEHUN METaJIJIOB).

pAa

- Hcnonp3oBaTh 0Opu  BBINOJHEHUU YUYEOHBIX
3aJaHUU M B OPOLIECCE MCCIEA0BATEIIbCKON
JISSITEIbHOCTU HAYYHO-NOIYJISIPHYIO JUTEPATypy
XUMHYECKOTO coJiep>KaHUs, CIIpaBOYHbBIC
Martepuaibl, pecypcsl UHTEepHeTa

Ne 3. Tlomyuyenue amMMuaka, H3IYYCHHE €roO

CBOICTB.

Bovtuucnenusn

— [0 YPAaBHEHUSIM XUMHYECKUX PEAKIIUMI
TeMma 6. Yrnepon, aJUTOTPOITHBIE MOJMOMUKALHNY, | -  OFGLICHITE oOlE 3aKOHOMEDHOCTH B
Ooburan XapaKTepPUCTHKA | PACIIPOCTPAHEHUE B IIPUPOJC, (PU3UUECKHE WU | yspmeHeHUU CBOMCTB 3JIEMEHTOB IVA-rpymms! u
XUMHYECKHUX 73JIEMEHTOB | XMMHUYECKHUE CBOMCTBA.

IVA-rpynmnsi.
Yriaepox M KpeMHMH H HX

coeIMHEeHU
(7

AncopOnusi. KpyroBopoT yriiepoaaB IIpupo/ie.
Okcunel  yriaepoaa, uX  (U3HMYECKHE U
XAMHUYECKHE CBOMCTBA, UX JICUCTBUE HA >KUBBIC
OpPraHU3MbI, IOJIyUYECHHE

U TIpUMEHEHHE. OKOJIOTUYECKHE MNpOOJIeMBblI,
CBsi3aHHbIE C okcuaom yriepona(lV); runoresa
rj100ajJbHOTO NOTEIJICHUS KJIMMaTa; IMapHUKOBBIM
3 peKT.

YronpHass KUucjoTa U €€ colM, ux (puznueckue
U  XUMMHUYECKHE  CBOMCTBa, IIOJYYEHHE WU
npumeHeHue. KauecTBeHHast  peakuusi  Ha
KapOOHAT-UOHBI.

HNcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
HPOMBIIIJIEHHOCTH, CEJIbCKOM XO3SIMCTBE.
IlepBoHauanbHble MOHSTHS 00 OPraHUYECKHUX

HX COCOUHEHUM C y‘léTOM CTPOCHUA UX aTOMOB.

- XapakTepuzoBaTh (PU3HUUECKUE U XUMUYECKHE
CBOMCTBA MPOCTHIX BEHIECTB yIJI€POJia U KPEMHHUS
U UX COeTMHEHUHN (OKCHJIIOB yTJepoja, YroJdbHOU
KHCJIOTBI,  KapOOHATOB, OoKCcHIa KpPEeMHUSI,
KPEMHHUEBOU KHUCIOTHI, CUJIMKATOB), CIIOCOOBI UX
NOJIydE€HUsI, IPHUMEHEHHUE U 3HA4YE€HHUE B
OPUPOJIC U )KU3HU YEJIOBEKA.

- OmnpenensaTh KapOOHAaT- W CHJIWKAT-HOHBI B
pacTtBoOpeE.

- OOBSICHSTH CYIITHOCTB DKOJIOTHYECKUX ITPOOIIEM,
CBSI3aHHBIX C HaXOXXJE€HHUEM YTJEKHUCIIOrO ra3a B
OKpY>Karolleu cpeae.

B3aMOCBIA3b
yriepoaa u

- NnnroctpupoBath
HEOPraHUYECKUX  COEIMHEHUN
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BEIIECTBAX KaK O COEIUHEHHUSIX YyIjiepoja:
0COOEHHOCTH cocTaBa U cTpoeHus. IloHsTue o
OMOJIOTMYECKH BaXXHBIX BEIIECTBax: JKUpax,
Oenkax, yriaeBojax. MarepuanbHOE €IUHCTBO
OpPraHNYECKHUX U HEOPraHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢usmueckne ©W XUMHUYECKHE
CBOWMCTBA, IIOJy4YE€HHME UM INPUMEHECHHE B
3JIEKTPOHHUKE.

CoenuHenuss KpeMHuss B npupoge. OOmue
npeacraBieHuss 00 okxcuue KpemHus(IV) n
KPEMHUEBOU KHUCJIOTE. Cunukarsl, 1504
HUCIIOIb30BAHUE B ObITY, MEeIUIUHE,

MPOMBIIIUICHHOCTH. BajkHEWIINe CTPOUTEIIbHBIC
MaTepualbl: KepaMuKa, CTeKJI0, IIEMEeHT, OETOH,
J)KEJIe300€TOH. I[TpoGaempl 0e30macHoOro
HWCHOJIb30BAHUSI CTPOUTEIIFHBIX MAaTepHuajioB B
MOBCE/IHEBHOM >KHU3HU.

JdeMoHcTpanuu

Mopaenun KpUCTAIUIMUYECKUX PEHIETOK aiiMasa,
rpagwuTa, MOJIEKYJIBI (yJuIepeHa.

Ancop6uust pacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YTIEM. IIporusoras.
Buneomarepuasnsi: CUJIMKaTHAas
OPOMBIIIJIEHHOCTb.

Mojenu MOJIeKyJl OpraHUYECKUX BELIECTB.
JlaGopaTopHble U MpaKkTH4YecKHe padoThl
Jlabopamopnuwiii onvim:

KauecTBeHHas peakimst Ha KapOOHAT-UOH.
Ilpakxmuueckue pabomuwi:

Ne 4. Ilomyuenne YIJIEKUCIIOTO
KauecTtBenHas peaknus Ha KapOOHAT-HOH.
No 5. Pemenmne sKCnepMMEHTAJIBHBIX 3a71ad I10

rasa.

OpraHUYCCKHX BCIICCTB.

- IlnmanumpoBaTh W OCYLIECTBJISITH Ha IIPAKTHKE
XUMHUYECKUE DKCIICPUMEHTBHI, IIPOBOIUTH
HaOJIIOJICHUs, JeJaTh BBIBOABI MO pe3yJibTaTam
SKCIIEPUMEHTA.

- CnenoBaTh TIpaBHJIaM Oe30ITacHOW padOThI B
1abopaTOpUH TIPU HCHOJIB30BAHUH XUMHWYCCKOU
MOCYbl U 00OPYIOBAHMUS.

- Hcnonp30BaTh NOpU BBINOJHCHHHU YYCOHBIX
3agaHuN TEKCTBI y4eOHUKa, CITpaBOYHBbIE
MaTepuaibl (ITepuoanyeckyro CUCTEMY
xuMuiueckux oajaemeHToB JI. M. Menaeneera,
TabJIUIly PAaCTBOPUMOCTH KHCIJIOT, OCHOBaAaHUU U
coJiei B BOJE, DJJIEKTPOXUMHUYECKHH Psl
HaIMpsHKEHUH METaJIJIOB).

- Hcnonp3oBaTh 0Opu BBINOJHEHUU YUYEOHBIX
3aJaHUU W B MOPOILIECCE MCCIEI0BATEIIbCKON
AEeSATEJIbHOCTH HAay4YHO-IIOIIYJIAPHYIO JIUTEPATYPyY
XUMHUYECKOTO coaepKaHusl, CIIPABOYHBIE
MaTepuanbl, pecypcel MHTEpHETA
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TeMme «HemeTannen).

Boiuucnenusn

— TI0 YpPaBHEHUSM XUMHUYECKHUX PEaKIIUH, €CIH
OJUH U3 PEAreHTOB JlaH B BUJIC BOJHOT'O pacTBOpa
C U3BECTHOU MacCOBOH 1oJIeH

Paznen 3. MeraJuibl U uX coequHenus (12 u)

8.

Tema 7.
O01me cBoiicTBa METALJIOB
(39

OOmiast xapaKTepUCTUKAa XUMUYECKHUX DJIEMEHTOB
— METaJUVIOB HAa OCHOBAaHHUHM HUX MOJIO)KECHUS B
ITepuoaunueckoit cucTeme XUMHYECKUX
snemeHToB JI. M. MenneneeBa u CTpOEHUA
atomoB. CTpoeHHe MeTauioB. MeTamaudecKas
CBSI3b W METaJUIMYECKass KpHuCTaJLIMYecKasi
peléTka. DJIEKTPOXUMHUUECKUI psan
HaIIpsDKEHUH  METaJlIOB. duszuyeckue U
XUMHUYECKHEe  cBoWicTBa  MeTauioB. OOmue
CIIOCOOBI TTOJIyYE€HUSI METAJJIIOB.

ITonsiTHE O KOPpPO3MHM METAJUIOB U OCHOBHBIE
CIIOCOOBI 3aIUTHl OT Koppo3uu. CruiaBel (CTallb,
4yTyH, JIOPATIOMUHHUMN, OpOH3a), UX NPUMEHECHUE
B OBITY U IIPOMBIIIJIEHHOCTH.

JdeMoHcTpanuu

O3HakomJieHHE C oOpas3liaMu METaJJIOB |
CIUTaBOB, UX (PU3BHUECKUMHU CBOMcTBamMu. Moaenu
KPHUCTAJUIMYECKUX PEIIETOK METAIIOB.
Buneomarepuaibl: KOppO3usi METAJLIOB.
JlabGopaTopHble U MpaKkTUYecKue padoThl
Jlabopamopnvie oneimwui:  O3HAKOMJIEHHE C
obOpasiamMu CrjiaBOB METaJJIOB.

3aBUCUMOCTh CKOpPOCTH pE€aKLuu MeTaia C
KHCJIOTOMW OT MPUPOABI METAILIIA.

Bviuucnenusn

— II0 YpPaBHEHUSM XUMHUYECKHX pEaKIHi, eciu

- PackpsiBaTh CMBICII HU3yYaeMbIX HOHSTHU H
OPUMEHSITh 3TH MOHSATHUS ITPU OIIMCAaHUU CBOUCTB
BEIIECTB U UXITPEBPAIIICHUM.

- OOBsCHATH OOmMEe 3aKOHOMEPHOCTH B
U3MEHEHHUH CBOWCTB 3JIEMEHTOB-METAJUIOB M HX
COEJIMHEHUM C yUETOM CTPOCHHUS UX aTOMOB.

- XapakTepu3oBaTh CTPOCHHE METAaJUIOB, OOIIHE
(pu3uueckre 1 XuMHUYECKHE CBOMCTBA METAJIJIOB.
- XapakTepu3oBaTh OOIIHUE CIIOCOOBI MOJIYyYEeHUs
METaJLJIOB.

- CnenoBaTh TpaBuJiaM Oe3omacHoi padoThHI B
nmabopaToOpuM TIPU HCHOJIL30BAHHUU XUMHUYECKON
MOCY bl 1 000OPYTOBaHMUSI.

- IIpou3BOAUTH BBIUYUCIICHUS MO XHUMHYECKUM
YPaBHEHUSIM.

- Hcrnonp30BaTh TIpW BBIMIOJHEHUH Y4YE€OHBIX
3aJlaHUl ~ TEKCThl  y4YeOHHKa, CIIPAaBOYHBIC
MaTepUuanbl (ITepuoanueckyro CUCTEMY
xumudeckux anaeMeHToB JI. WM. Menneneena,
TaOJIUIly PAaCTBOPUMOCTH KHCIIOT, OCHOBAaHUU U
coJiei B BOJE, DJIEKTPOXUMHUYECKHH Psl
HaMpsHKEHUN METaJIJIOB).

- Hcnonp3oBaTh TIPU BBINOJHEHHUH YYEOHBIX
33JlaHUii M B MPOILECCE MCCIEA0BaTEIbCKON
JIeSITEJIBHOCTH HAYYHO-TIONMYJISIPHYIO JIUTEpaTypy
XUMHYECKOTO coaepKaHusl, CIIPABOYHBIC
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OJHWH U3 PCarcHTOB COACPKUTITPUMCCHU

MaTtepuaibl, pecypcsl MHTepHeTa

Tema 8.
Baxxueiimue Meraibl M

HUX COeTUHEHHSHA
(6 9)

IIemounbie MCTaJlJIbI. ITonoxxenue B
Ilepuoanueckoit CHCTEME XUMHYCCKHUX
sneMmeHTOB [I. 1. MeHnnerneeBa, CTpO€HUE aTOMOB.
Haxo>xnenue B ipupoje.

dusnyeckue MW XUMHYECKHE CBOMCTBa (Ha
npuMepe HaTtpust W Kamusa). OKcuapl |
TUAPOKCUABI HaTpuss W Kanus. lIpumenenue

IEIOYHbBIX METAJIIOB U UX COCIUHEHUM.

IIlemouHo3eMenbHbIC METAJIIIbI Mariuii u
KaJIblluii, cTpoeHue aromoB. IlomoxkeHue B
Ilepuoanueckoii CHUCTEME XUMHYECKUX

anemeHTOB /. 1. MeHnaeneena.

Haxoxnenue B npupone. Pusnyeckue U
XUMHUYECKHUE CBOMCTBA. Baxneimue
COC€IMHEHUs  KaJjublus (OKCHUI, THUIAPOKCHUI,
comu). JKEcTtkocTh BOABI U cOocoObl €&
yCTpaHEHHUS.

Anromuauii. Ilonoxenme B Ilepumoanueckoit
CUCTEME XHMMHUYecKux sjaemeHros JI. .

MenaeneeBa, CTpOCHHE aToMa.

Haxoxnenue B npupone. DPusnueckue U
XUMHUYECKHEe cBoHcTBa. AMQpOTEepHBIE CBOMCTBA
OKCHJA U TUJIPOKCHIA.

Keneszo. Ilonoxenne B Ilepnoanueckoi cucreme
xumudeckux djemenTtoB J[. WM. Menaeneena,
crpoeHde aroma. HaxoxkaeHue B IpuUpoOnE.
dusnueckue U XUMHUYESCKUe cBoiicTtBa. OKCHUIEBI,
TUJIpOKCHIIBI U cou xere3a(Il)

u xxeme3a(lll).

JdeMoHcTpanuu

B3aumonerncreue HaTpUs C BOJOM.

- OOBscHATL 0OOmMEe 3aKOHOMEPHOCTH B
HU3MCHEHUH CBOWCTB DJJIEMEHTOB-MCTAJJIOB B
Ipymnmnax M UX COCAUHEHUU C Y4ETOM CTPOCHUA
HX aTOMOB.

- Xapaktepu3oBaTh (PU3HUYECCKHE U XUMHYECCKUEC
CBOMCTBa MPOCTBHIX BEIIECTB METAJUIOB M HX
COoeIMHEeHUMN (OKCUZIOB, THUIPOKCHUIOB, COJICH),
CIIOCOOBI WX  IIOJYYEHHs, NOPUMEHEHHE U
3HAUYCHHUE B NPUPOJE U )KNU3HU YEITOBEKA.

- PacmozHaBarh ¢ ITOMONIBIO KadeCTBEHHBIX
peakuuii MOHBI METAJUIOB (MarHusi, aJJlOMUHUS,
MHKAa, )KeJIe3a, MEIH).

- IlmanupoBaTh M OCYIIECTBIISITh Ha HOPAKTHUKE
XHUMUYECKHUEC AKCIICPUMEHTHI, OPOBOJIUTH
HaOIIOZIEHUs, JieNlaTh BBIBOABI IO pe3yJibTaTaM
SKCIICPUMEHTA.

- CnenoBarb npaBwjiamM Oe3omacHOM padoThl B
mabopaTopuM OPU HCHOJB30BAHHUM XUMHUYECKOU
MOCYJIbI 1 00OPYAIOBaHUS.

- Ilpou3BOAUTH BBIYHUCIEHUSA 110 XHUMHUYECKHUM
YPaBHEHUSIM.

- BreicTpauBaTth pa3BEPHYThIE NHUCBMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha HH(OpPMAIHIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEpHATIOB, TPAMOTHO
UCIOJb30BaTh U3YUYECHHBINM IMMOHSITUMHBIN anmapar
Kypca XHMHH.

- Hcnonp3oBaTh TpH BBINOJHEHUU YYECOHBIX
3aJaHU W B MOPOILIECCE MCCIEI0BATEIIbCKON
JICSITEJIbHOCTH HAYYHO-TIONYJSIPHYIO JIUTEpaTypy
XHMHUYECKOTO coaepKaHus, CIIPaBOYHBIC
MmaTtepuaibl, pecypcol HTepHeTa
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OxkparniBaHue
KaJIvs.
OkpamurBaHyie MJIaMEHU MOHAMU KaJIbIIHs.
B3anmopaencTBue OKCuaa KajlbliUs CBOJIOU.
Buneomarepuaibl: ropeHHE XKeJjie3a B KUCIOPO/1e
U XJIOpE.

JlaGoparopHbie ]| NpaKTHYeCKUe padoThI
Jlabopamopnvie onvimol. (O3HAKOMJIEHUE C
oOpa3namMu aJFOMHUHUS U €r0 CIIJIaBOB.
AmdoTepHbIe CBOMCTBA I'MJIPOKCHUIA ATTFOMUHUS.
KauecTBeHHBIE peakllii HA MOHBIXKEJIe3a.
Ilpakmuuecxue pabomuwi:

No 6. J)KEcTKOCTh BOIBI M METO/IBI €€ yCTPaHECHHUS.
Ne 7. PemieHue sKCHEpUMEHTAJbHBIX 3ajad IO
Teme «MeTaiibl».

IN1TaM€HHM HWOHaMM HaTpUusad H

Boviuucnenusn
— MO YPAaBHEHHUSIM XHMHWUYECKHX pEaKlvii, €CJIu
OAWUH W3 PpEeareHTOB JaH B WU30BITKE WJIHU

COZEP>KUT IIPUMECH;
MAacCOBOM JOJIU BBIX0OJ1a HPOAYKTapEeaKIInu

Pazgea 4. Xumus U oKpyKawias ¢

ena (3 u)

10.

Tema 9.
Bemecrsa u marepuajibl B
’KU3HU YeJIOBeKa

(39)

HoBele marepuasibl 1 TEXHOJIOTMU. BemiectBa u
MaTepraigbl B IOBCEIHEBHOM >XHU3HH 4YEJIOBEKA.
XUMHUS U 3I0POBBE.

be3onacHoe HCIIOJIb30BaHHE
XUMHUYECKUX PEaAKIIU B OBITY.
IIpuposHble UCTOUYHUKH YrJI€BOAOPOAOB (YroJb,

BCIIICCTB "

OpUPOAHBIM ra3, HePTb), TMNPOAYKTHI HUX
nepepadoTKH, nx poib B OBITY u
MIPOMBIIIICHHOCTH.

OCHOBBI DKOJIOTUYECKOU rpaMOTHOCTH.

XUMHUYECKOE 3arpsi3HEHHUE OKPY KaIOMIEH Cpeabl

- XapakTepus3oBaTh pPOJIb XMMHH B Pa3JIUYHBIX
chepax  JOeATENbHOCTH  JIIOJAEH, OCHOBHBIE
BEIlleCTBA U MaTepHalibl, IPUMEHSIEMbIE B )KU3HU
COBPEMEHHOI'0 YEJIOBEKA.

- OOBSICHATH YCJIOBHS
HCIOJb30BaHNUSI  BEIIECTB U
peakiuii B ObITY.

- AHaJU3UpOBATh U KPUTUYECKHU OILICHUBATh
nHPOpMaAIIUIO O BJIUSHUM HOPOMBIINIICHHOCTH,
CEJIbCKOTO XO3sIMcTBa, TpaHcHopTa H Jp. Ha
COCTOSIHME OKpPY>Karollel cpeasbl.

0e30I1acHoOr o
XUMHUUYECKHUX
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(mpeaeapbHO AOITyCTHMAas KOHIICHTPAIIUs BEIISCTB
— ITTJIK).
Poarr xumum
npooseM

9KOJIOTHYCCKHX

B  pCLICHUU

YMeTp OKa3bplBaTh IIEPBYIO IIOMOLIb IIPH
XUMHYECKHUX OXKOrax U OTPABJICHUSAX.

- IlppauMare ydyactue B OOCYXACHUH MPOOJIEeM
XAMHUYECKOU U IKOJIOTUUECKON HaIlpaBJIE€HHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MMO3UIHIO 1o
npobOieMe W mpeajaratb BO3MOKHBIE NTYyTH €&

peuieHust
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
8 kmmacc: Pymsurtuc I'. E. Xumus: 8 ki.: yueb. s oomeobpazosat. yapexaenuit / I'. E. Pymsutuc, @. I'. ®enpaman. — M.: [Ipocsemienue.
9xmacc: Pynsutucl. E. Xumus: 9 ki.: yue6. mist obmeoopazosar.yupexaenuii / I'. E. Pymsutuc, ®@. I'. ®enpaman. — M.: [IpocBemienue.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
POII

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

Jns yaurens:

1. decruBane negaroruyeckux uaen "OTkpeiThiil ypok" http://festival. 1september.ru/articles/subjects/4 2.Yuurenbckuii moprain
http://www.uchportal.ru/

3aByu.undohttp://www.zavuch.info/

4. OTKpBITHIH Kiacc (ceTeBoe oOpasoBatenbHOe coodiecTro) http://www.openclass.ru/

5. Tlencoser.org http://pedsovet.org/

6. Certpb TBOpueckux yuureneit http://www.it-n.ru/

7. Wurepuer nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/ 8.http://www.mon.gov.ru MusnuctepcTBo 00pa30BaHus U HAYKH
9.http://www.fipi.ru ITopran ®UITU — dexepanbHblii KHCTUTYT Hegarorndeckux uzmepenuii 10.http://www.ege.edu.ru ITopran EI'D
(uapopmarmonnoi nopuepxku EI'D) 11.http://www.probaege.edu.ru IMopran Enunetii sx3amen

15.http://edu.ru/index.php ®exnepansublii nopran «Poccuiickoe odpazoBanue» 6.http://www.infomarker.ru/top8.htmIRUSTEST.RU - dbenepanbhbrit
HeHTp TectupoBanus. 17.http://www.pedsovet.org Beepoccuiickuii Matepuet-Ilencoser.

Jns yaurens:

1. dectuBank negaroruyeckux uaen "OTkpeIThIi ypok" http://festival. 1september.ru/articles/subjects/4 2.Yuaurenbckuii mopran
http://www.uchportal.ru/

3. 3asyu.mnpohttp://www.zavuch.info/

4. OTKpBITHIH Ki1ace (ceTeBoe oOpa3oBarebHOE coobecTBo) http://www.openclass.ru/

5. Tlencoser.org http://pedsovet.org/

6. Cerb TBOpUecKux yuutenei http://www.it-n.ru/

7. Wurepuer nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/ 8.http://www.mon.gov.ru MunucrepcTBo 00pa3oBaHHs U HAYKU
9.http://www.fipi.ru ITopran ®UITN — denepanbHblii HHCTUTYT Negarornyeckux n3mepenuii 10.http://www.ege.edu.ru IMoptan EI'D
(uadopmarmonHou noanepxkku EI'D) 11.http://www.probaege.edu.ru ITopran Exunbiii sx3amen

w
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http://festival.1september.ru/articles/subjects/4
http://www.uchportal.ru/
http://www.zavuch.info/
http://www.openclass.ru/
http://pedsovet.org/
http://www.it-n.ru/
http://www.proshkolu.ru/
http://www.mon.gov.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.probaege.edu.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.htmlRUSTEST.RU
http://www.pedsovet.org/
http://festival.1september.ru/articles/subjects/4
http://www.uchportal.ru/
http://www.zavuch.info/
http://www.openclass.ru/
http://pedsovet.org/
http://www.it-n.ru/
http://www.proshkolu.ru/
http://www.mon.gov.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.probaege.edu.ru/

15.http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe odpazosanue» 16.http://mww.infomarker.ru/top8.htmIRUSTEST.RU - dbenepanbubrii
neHtp tectupoBanus. 17.http://www.pedsovet.org Beepoccuiickuii Matepuet-Ilencoser.

Jns yqammxcsi:

1. http://files.school-collection.edu.ru/dlrstore/d77a57c0-8cff-11db-b606-0800200c9a66/x11_099.swf- 10.www.openclass.ru

2. http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-alcd26d56d67/ 3.http://old.internet-school.ru(uuTepHeT-mkona
IIPOCBELICHHE.IU)

4. www.skillopedia.ru (Buzeoypokn)

5. http://festival.1september.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
YUYEBHOE OBOPYJIOBAHUE

Y4eOHOo-pakTHIeCKOe U yueOHO-1abopaTOpHOE 000pyI0BaHNE

HatypanbHble 00bEKThI U KOJJIEKLUN

PeakTuBbl

CripaBouHble MaTepHabl IO pasjienam Kypca
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http://edu.ru/index.php
http://www.infomarker.ru/top8.htmlRUSTEST.RU
http://www.pedsovet.org/
http://files.school-collection.edu.ru/dlrstore/d77a57c0-8cff-11db-b606-0800200c9a66/x11_099.swf-
http://www.openclass.ru/
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-a1cd26d56d67/
http://www.skillopedia.ru/
http://festival.1september.ru/
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