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AHHOTAUUs K padoyuM nporpaMmMam npeamMera « XuMHs»
AJs1 o0ydaromuxcs 8-9 KiIaccoB ¢ 3a1epiKKOM NCUXUYECKOr0 Pa3BUTHSA

PabGoune nporpammel 1o xumuu it ooyvarouuxcst 8-9 kinaccos ¢ 3I1P cocraBiienst
B COOTBETCTBMM C TpeboBaHusIMH DeneparibHOro rocylapcTBEHHOIO 00pa3oBaTelbHOIO
CTaHJapTa OCHOBHOrO oOmiero oOpa3zoBaHus, yTBepxkaeHHbIH [Ipukazom MuHucrepcTBa
obpaszoBanus U Hayku Poccuiickoit ®eneparuu ot 17.12.2010 r Ne 1897 «OO6 yTBepKaeHUU
¢denepaabHOrO rocyJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa OCHOBHOTO o01iero
0o0pa3oBaHUs», HAa OCHOBE CIEAYIOUIMX JOKYMEHTOB U MaTE€PHUaJIOB:

3akona P® «O6 obpazoBanuu B Poccuiickoit @enepauun» ot 29.12.2012 Ne 273-
®3;

[Tpukaza Munnpocsemenuss Poccun ot 20.05.2020 Ne 254 «O ¢enepanbHoM
nepeyHe Yy4yeOHUKOB, PEKOMEHIYEMBIX K MCIOJIb30BAaHUIO MPH pealu3alul HMMEIOLIMX
TOCYJapCTBEHHYIO  aKKpEOUTAalMI0 00pa3oBaTeNbHBIX MPOrpaMM  HAYalbHOTO  0OILIero,
OCHOBHOTI'O 00ILIEro, CpeTHEro 001Iero 0opa3oBaHusm»;

Ha ocnose Ha ocHOBe [IprMepHO# IpOrpaMmsel 110 XUMHH.

B coorBercTBUM ¢ 3TUMH JIOKyMEHTaMu oOOydYarolluecs JOJDKHBI OBJIAJETh
npuéMaMH, CBS3aHHBIMH C  OIPENEICHUEM TIOHSATHI: OrpaHUYMBaTh UX, OIKCHIBAT,
XapaKkTepu30BaTh U CpaBHUBATh. Tak Kak XMMHS — HayKa 3KCIIEpUMEHTalbHas, 00ydJaroliecs
JOJDKHBI OBJAJETh TAaKUMHU IO3HABATEIBHBIMUA YYEOHBIMH JEHCTBHUSAMHU, KaK OSKCIEPUMEHT,
HaOJroieHue, U3MepeHue, OlMCaHue, MOJIeIMPOBaHuUEe, TUIIOTE3a, BBIBOJ. B mpouecce nzydeHus
Kypca y oOy4aromuxcs MpOoAOJDKAIT (POPMHUPOBATHCS YMEHHS CTaBUTH BOIPOCHI, OOBSCHSTH,
KJaccu(uuupoBaTh, CpaBHUBAaTh, OINpENeNATh HCTOYHUKM HMH(POpPMALUM, MOIy4YaTb U
aHAM3UpOBaTh €€, TOTOBUTH WH(GOPMAIMOHHBIM TPOIYKT, IPE3CHTOBAaTh €ro M BECTH
nuckyccuto. CresoBaTenbHO, JEATENbHOCTHBIM IMOAXOJ B M3YYEHHHM XUMHMH CIOCOOCTBYIOT
JOCTHKEHUIO JINYHOCTHBIX, MMPEIMETHBIX U METAIPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

[Tporpamma npeaycMaTpuBaeT Co3/laHUE CHEIUATIbHBIX YCIOBUN 00Y4YEeHUsI U BOCIUTAHUS,
MO3BOJISIOIINX YUYUTHIBATh OCOOBIE 00pa30oBaTeIbHBIE TOTPEOHOCTH AETEH ¢ OTpaHUIEHHBIMU
BO3MOYKHOCTSIMH 3/I0pOBbsI TIOCPEICTBOM MHAMBUIYAIHU3alUU U TU(PepeHInaluu
00pa3oBaTeNLHOTO MpoIiecca.

B ocHOBY Kypca MOI0XKEHBI CIETYIOIIE HACH:
e MaTepHalbHOE €IMHCTBO U B3aUMOCBS3b 00BEKTOB U SBJICHUN IPUPOIBI;
e Belyllas poJib TEOPETHUECKUX 3HAHMM 11 OOBSICHEHUS U MPOrHO3UPOBAHMS
XUMHUYECKHX SIBICHUH, OLIEHKU UX MPAaKTUYECKO 3HAYMMOCTH;
® B3aUMOCBS3b KAUECTBEHHOW M KOJMYECTBEHHOM CTOPOH XMMHYECKUX OOBEKTOB
MaTepuaibHOr0 MUPA;
® pa3BUTHE XMMHYECKON HayKH WU MPOU3BOJICTBO XMMHUYECKUX BEILECTB U MAaTEPUAJIOB
JUI yIOBIETBOPEHUSI HACYIIHBIX MOTPEeOHOCTEH 4YerloBeKka M OOIEeCTBa, PELICHUs
[J100aJbHBIX IPO0OJIEM COBPEMEHHOCTH;
® TEHETHYECKas CBSA3b MEX]y BEILIECTBAMHU.
OTH UAeu peanu3yroTcs B Kypce XMMUU OCHOBHOM LIKOJIBI IyTEM JOCTHKEHHS CIIECTYIOIINX
eJIei:
*  @Dopmuposanue y ydallluXxcsi XUMUYECKOW KapTHUHBI MUPA, KAK OPraHMYECKON 4acTU €ro
LEJIOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI.
* Pazsumue  TO3HABaTEIbHBIX  HMHTEPECOB, HWHTEIJIEKTYyaJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH ydaluxcs B MpPOIECCe M3YYEHHS MMHU XMMHUYECKOW HayKu U e€ BKJaja B
COBPEMEHHBI HayYyHO-TEXHHUYECKUH mporpecc; (HOpMUpOBaHHE BaKHEMIIMX JIOTHYECKUX
orepanuil MbIIUIEHUs (aHAIU3, CUHTE3, 0000IeHne, KOHKPETU3alHs, CpaBHEHUE U JIp.) B



MPOLECCE O3HAHUS CUCTEMbI BaKHEUIINX MMOHATHHI, 3aKOHOB U TEOPHUM O COCTABE, CTPOCHUH
M CBOMCTBAaX XMMHYCCKHUX BEICCTB.

*  Bocnumanue yoeXIEHHOCTH B TOM, YTO MPUMEHEHHUE IO YICHHBIX 3HAHUA ¥ YMEHUH 110
XUMHUHU SIBISIETCS 0OBbEKTUBHON HEOOXOAMMOCTBIO U1 O6€30MmacHOi paboThl C BEIIECTBAMH
MaTepuaiaMu B ObITY M Ha TPOU3BOJICTBE.

* [llpoexmuposanue u peanuzayuss  BBITYCKHUKAMHW OCHOBHOWM  IIKOJIBI  JIMYHOM
00pa3oBaTeNbHON TPAaeKTOPUHU: BBHIOOP mNpoduiis OOydeHUs B CTapIIed IIKOJE WU
PoeCCHOHAIBHOTO 00Pa30BaTEIIBHOTO YUPEIKICHHUS.

e Osnaoenue KI0Ye8bIMU KOMNEemMeHYUsIMU: y4eOHO-TI03HABATEIILHBIMH,
WH(pOpPMaAIMOHHBIMH, IICHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH.

Cooeprrcanue npozcpammot nPeoCmMasieHo ciedyiouuMu pazoeiamu:

1. mosicHUTENBHAS 3aIMCKa

2. JIaHUPYEMBIE PE3YNbTAaThl OCBOCHUS YU€OHOTO MPEAMETA;

3. conepkanue y4eOHOTO IpeIMeTa;

4. TemaTuyecKoe IUIAHUPOBAHHME C yKa3aHHUEM KOJIMYECTBA YacoOB, OTBOAMMBIX Ha
OCBOCHME KaXJOWU TEMBI.

Mecmo Kypca 6 yuedHom niamne
Ha usyuenue npeamera «XuMmus» Bbiaensercs 68 yacos B roa B 8 kiacce, 68 yacos B

roza B 9 xiacce.

Ilnanupyemoie pezyiomamul 0c60eHUsA y4edOH020 npedmema
JInuHOCTHBIE pe3ybTaThl
1) ocosnanue cBOEN STHUYECKOW NPUHAMJIEHKHOCTH, 3HAHME HCTOPUM XUMHUU M BKIJIaJa
POCCUICKON XMMHUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K TO3HAHHUIO XHUMHHU; TOTOBHOCTH
U CIIOCOOHOCTH YYaIlIMXCs K CaMOPa3BUTHIO M CamMOOOpa30BaHUIO HAa OCHOBE H3YYEHHBIX
(dakToOB, 3aKOHOB U TEOPUN XHMMHHU; OCO3HAHHOTO BBIOOpA U MOCTPOCHHE WHAMBHUAYAIbHOMN
00pa30BaTeIbHOIN TPACKTOPUU;
3) ¢opmuposanue 1ENOCTHON €CTECTBEHHO-HAYUYHOM KapTHHBI MHUpA, HEOTHEMIIEMOH YacThiO
KOTOpOM SBJII€TCS XUMUYECKasi KapTUHA MUDa;
4) oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHS HayKu U
00LIECTBEHHON IPAKTUKH, B TOM UUCIIE U XUMHUECKHUM;
5) oceoenue couManIbHBIX HOPM, MpPaBUJ IMOBEIEHUs, posield M (HopM COIHMATbHON >KHU3HU B
colMyMme, MPUPOAE U YAaCTHOW >KM3HM Ha OCHOBE JKOJOTMYECKOW KYJIbTYpbl U 0€30MacHOr0
oOpaleHus ¢ BeleCTBAMU U MaTepualaMu;
6) @opmuposanue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHWHW CO CBEPCTHHKAMU U
B3pOCIABIMM B Ipolecce  oOpa3oBaTenbHOl,  OOIIECTBEHHO  IOJE3HOM,  y4deOHo-
HCCJIEIOBATENIbCKOM, TBOPUECKOM U IPYTUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

MeTtanpeaMeTHbIe pe3ybTaThl

1) onpeodenenue neneit coOCTBEHHOro OOYyYeHHUs, MMOCTaHOBKa W (GOpMYJIMpOBaHUE Ul cels
HOBBIX 3371a4;

2) nnanupogaHue TyTEH JOCTIKEHHs JKEIaeMOro pe3ysbTaTa OOY4YeHHs XUMHHM Kak
TEOPETUYECKOTO, TaK U KCIIEPIMEHTAILHOTO XapaKTepa;

3) coomnecenue cBOMX NEUCTBUI C TUIAHUPYEMBIMH pe3yJIbTaTaMu, ocyujecmeienue KOHTPOIs
CBOCH NIESATENBHOCTH B IPOIECCEe MOCTHKCHUS pe3yibTaTra, onpedeieHue CIOCOOOB AEHCTBUI
IIPY BBIMOJIHEHUH JTa0OPAaTOPHBIX U MPAKTUYECKUX paObOT B COOTBETCTBUHM C MPAaBUIAMU TEXHUKU
0€30I1aCHOCTH;

4) ompedenenue MCTOUHUKOB XMMHUYECKOM WMH(OpMAalWU, MOJyYeHHE U aHAIMU3 e€, CO3JaHHe
UH(POPMAIIMOHHOTO MPOYKTA H €ro MPEe3eHTAIINS;



5) ucnonv3zoeanue OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEpaluii: aHaliu3a U CHHTE3a, CPAaBHEHUS U
CUCTeMaTH3aliK, 0000IIEeHNsI U KOHKPETU3allUH, 6bls6/1eHue TPUINHHO-CIIEICTBEHHBIX CBsI3eH U
nocmpoeHue TOTHYECKOT0 PACCYKJICHUS U YMO3aKIIOUeHUs (MHIYKTUBHOTO, JI€IYKTUBHOTO U 1O
aQHAJIOTMH) HA MaTepHalie ECTECTBEHHO-HAYYHOI'O CO/IeP KaHNUS;

6) ymenue co3naBaTh, IPUMEHATh U MIPEOOPA30BHIBATH 3HAKW M CUMBOJIBI, MOJIEIIM M CXEMBI JIJIS
pelieHus yueOHbIX U TO3HABATENIbHBIX 33/1aY;

7) @opmuposanue ¥ pazeumue SKOJOTHUECKOTO MBIIUICHUS, YMEHHE MPHUMEHSITh €ro B
MO3HABATENIbHON,  KOMMYHHUKATHBHOW,  COIMAIbHON  MpakTUKe U NpodecCHOHATbHON
OpHUEHTALINH;

8) eenepuposanue niei u onpeneneHue CpeacTB, HEOOXOTUMBIX JJISl UX PeaTu3alluu.
IIpeameTHbIe pe3yJIbTATHI

VYvyammiics J0IKEH yMeTh:

1) ucnonp3oBaTh MNpPU XapaKTEPUCTHKE MPEBPAILCHUI BEIIECTB MMOHITUS <«XHMHYECKas
PEAKIHS», «PEAKIMU COSMHEHUS», «PEAKIIMU PA3IOKECHUS», «PEAKIIMH OOMEHAY, «PEaKIin
3aMEIICHUS, «PEAKIMU HEUTpAIU3alUy, «IK30TEPMUYECKUE PEAKLIU», «IHI0TEPMUYECKUE
peaKkimuy, «OOpaTUMble pPEaKIUu», «HeoOpaTHUMbIE pPEaKIHH», «OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUNY;

2) XapakTepu3oBaTh OOIIME XUMHUECKHE CBOMCTBA aM(DOTEPHBIX OKCUIOB U THIIPOKCUIIOB;

3) NOPUBOIUTH MPUMEPHI PEAKIUH, MOATBEPKAAIOIINX XUMHUECKHE CBOMCTBA amM(pOTEPHBIX
OKCHJIOB - TUAPOKCHUJIOB;

4) naBaTh XapaKTEPUCTUKY XUMHUECKUX PEaKLUil IO YUCIly U COCTAaBy UCXOJIHBIX BELIECTB U
MPOAYKTOB pPEaKIMH, a TakKe TermoBoMy 3¢ (heKTy; HAmpaBICHUIO MPOTEKAHUS PEaKIIUu;
M3MEHEHUIO CTENEeHEN OKHUCIICHUS JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJ/IHBIX BEILIECTB;
Y4acTHUIO KaTallu3aropa,

5) OOBACHATHP ¥ TPHUBOAWTH IPHUMEPHl BIMSHUS HEKOTOPHIX (hakTopoB (mpupoxaa
pearupyromnmx
BEIIECTB, KOHIICHTPALIMSI BEIIECTB, JIABJICHUE, TEMIIEpaTypa, KaTaJu3aTop, MOBEPXHOCTh
COINPUKOCHOBEHHMSI pEarupyrominux BEIIeCTB) Ha CKOPOCTh XUMHUYECKUX PEaKIIUid;

6) HaOMIONATP W ONUCHIBATh YPAaBHEHHS PEAKLM MEXKIy BEIIECTBAMH C IOMOIIBIO
€CTECTBEHHOTO
PYCCKOTO WJTH POJHOTO) SI3bIKA U SI3bIKA XUMHH;

7) TPOBOAMTHL OIBITHI, MOATBEPIKIAIOIINE XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB W
TUAPOKCUIAOB; 3aBUCHUMOCTb CKOPOCTU XUMHAYECKOMN pC€akiynu OT Pas3sINnYHBbIX q)aKTOPOB
(mpupoAa pearrpyrolyx BEUIeCTB, KOHIIGHTPAIUs BEIIECTB, AABICHUE, TeMIIepaTrypa,
KaTajan3aTop, TOBEPXHOCTh COMPUKOCHOBEHHS PEarupyroIInX BEIIECTB).

I. IMosicHuTENLHAN 3aNIHCKA
PabGouass mporpamma Kypca XMMHH Ui 8§ Kjlacca OCHOBHOW IIKOJIBI pa3paboTaHa B
cooTBeTcTBUM ¢ DenepanbHbIM FOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM OCHOBHOTO
obOmiero oOpasoBaHus. B Hell Takke yYWUTHIBAIOTCS OCHOBHBIE WJIEM U MOJIOKEHUS
[TporpaMmel pa3BuTHS U (HOPMUPOBAHUS YHUBEPCATBHBIX YU€OHBIX JEHCTBHI A1 OCHOBHOTO
o01ero o6pa3oBaHus.

B cooTBeTCTBMM € STUMH JOKYMEHTAaMHU OOYdYaroIIuecs OJDKHBI OBIAAECTh MPHEMAMH,
CBA3aHHBIMU C OIPCACICHUEM HOHSITHH: OrpaHn4uBaThb UX, OMHUCBIBATH, XapaKTCPHU30BaTb U
CpaBHHBaTh. Tak Kak XUMHUsI — HayKa dKCIIEpUMEHTANIbHAS, 00y4YaIOINecs TOJDKHBI OBJIAJIETh
TaKUMHU II03HABATCIIbHBIMU y'-Ie6HI)IMI/I HeﬁCTBHﬂMH, KaK OKCICPUMCHT, Ha6J'IIO}IeHI/Ie,
U3MepeHue, OMMCaHue, MOJEIHpPOBaHUE, TUNIOTE3a, BBIBOJ. B mpoliecce m3yueHus Kypca y
00ydJaronumxcsi TPOJ0JDKAIOT (POPMUPOBATHCS YMEHHUS CTaBUTh BOIMPOCHL, OOBSCHSTH,
KJIaCCU(UIIUPOBATh, CPABHUBATH, OIPEACTATh HMCTOYHUKH HH(POpPMAIMK, TMOIy4aTh |
aHAIU3UPOBATh €€, TOTOBUTh HH(OPMALMOHHBIA NPOAYKT, NPE3EHTOBAaTh €ro MU BECTU
muckyccuro. CrenoBaTeNbHO, EATETbHOCTHBIA MOMXO0J B M3YYEHUU XUMHH CIIOCOOCTBYIOT



JMOCTYKEHUIO  JIMYHOCTHBIX, TMPEAMETHBIX W  METalpeaMETHBIX  00pa30BaTEeIbHBIX
pEe3yJbTaTOB.

[Ipu opranmzamuu O0Oy4YeHHsSI BaXXHO YYHTHIBATb OCOOEHHOCTH I103HABATEIHLHOTO
pPa3BUTHS, SMOIIMOHAIBHO-BOJICBON W JMYHOCTHOU cdeprl obOydarommxcs ¢ 3I1P, cnemuduky
YCBOEHHSI UMH Y4€OHOT'O MaTrepuara.

Jst obyugarormuxcst ¢ 3[IP, ocamBatomux AOOII OOO, xapakTepHbI CIEAYIOIINE
cneyuguueckue 00pa3oBaTeIbHbIC TOTPEOHOCTH:

- noTpeOHOCT, B amantanuv W JudPepeHIrpoBaHHOM TOAX0A€ K OTOOpY
COZep)KaHUSI TMPOTPaMMHOTO Marepuaja y4eOHBIX NPEIMETOB C Y4YETOM OCOOBIX
o0pa3oBaTeNbHBIX MOTPEOHOCTEH U Bo3MokHOCTeH neTelt ¢ 3[1P Ha ypoBHE OCHOBHOTO OOIIIEro
o0Opa3oBaHus;

- MPUMEHEHUE CIEUUATbHBIX METOJOB M IPHUEMOB, CPEICTB OOYUYEHHUS C Y4eTOM
ocobeHHocTelt ycBoeHus oOydaromumcsi ¢ 3IIP cucrembl 3HaHWA, yMEHWH, HaBBIKOB,
KOMITETEHITMH (MCITOJIb30BAHUE «IIOMIArOBOCTHY MIPH MPEAbSIBICHUN Y4eOHOT0 MaTepualia, pu
pElIeHNH MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lad W JKU3HEHHBIX CHUTYyalluill; TNpUMEHEHHE
QITOPUTMOB, JOMOJHUTEIBHOM BHU3yaJIbHOM TMOJJEPKKH, OMOPHBIX CXEM IMpPU PELICHUU
yueOHO-TIO3HABATENIbHBIX 3a/ad M pabore ¢ ydeOHOW wuH(OpMaIHe; pa3HOCTOPOHHSS
npopadoTKa y4eOHOTO MaTepuania, 3aKpereHHe HaBBIKOB U KOMITETCHIIMH TPUMEHHUTEIBHO K
pPa3IMYHBIM JKU3HEHHBIM CUTYyallUsM; YBEJIMUYEHHUE JONH MPAKTUKO-OPUEHTHPOBAHHOTO
MaTepHala, CBI3aHHOTO C JKU3HEHHBIM OIBITOM IOJPOCTKA; Pa3HOOOpa3ne W BapUATHBHOCTD
MpeIbsBICHUS U 00BACHEHUS YUeOHOr0 MaTepralia Mpu TPYAHOCTSIX YCBOSHUS U MepepadoTKu
nHbOpMaIKHY U T.1.);

— opranuzaius 00pa30oBaTeNLHOTO MPOCTPAHCTBA, pabodyero Mecra, BPEMEHHOM
opranuzanuu o0pa3oBaTeNbHON Cpeapl C Y4eTOM TMNCUXO(U3HUECKUX OCOOEHHOCTEH U
BO3MOXKHOCTEH oOyuaromierocs ¢ 3IIP (MHIuBHayanbHOE IMPOEKTUPOBAHHE OOpa30BATEIbLHOU
Cpelpl C Y4YEeTOM TOBBIMICHHOW HCTOLIAEMOCTH M OBICTPON YTOMIIIEMOCTH B IpoOIiecce
WHTEJUICEKTYaJIbHOH  JEATENbHOCTH,  CHIDKEHHOH  pabdOTOCIIOCOOHOCTH,  CHHIKEHHOM
MIPOU3BOJILHON PETyJSALUU, HEYCTOWYMBOCTUA MPOU3BOJILHOTO BHUMAaHUS, CHI)KEHHOTO 00beMa
MaMSITH 1 MIOHWYKEHHON TOYHOCTH BOCIIPOU3BEACHHS);

- crielragbHas MOMOIIb B Pa3BUTHH OCO3HAHHOM CaMOPETYJIALMNU JAESTEIbHOCTH U
MOBEJICHUS, B OCO3HAHMM BO3HMKAIOIIUX TPYJHOCTE B KOMMYHHMKATHUBHBIX CHUTYyalHsX,
HCIOJIb30BAaHUN TPHUEMOB 3MOIIMOHAJIBLHOW CaMOpETYyJIsluU, B MOOYXKIEHUU 3alpaiivBaTh
MOMOIIlb B3pPOCJIOTO B 3aTPYJHUTEIBHBIX COLMAJIBHBIX CHUTYyalUsX; LEJICHAPaBICHHOE
pa3BUTHE COMMAIBHOTO B3auMOIeHCTBUA o0yyatomuxcs ¢ 311P;

- yueT (YHKIMOHATBHOTO COCTOSIHUS IEHTPalbHOW HEPBHOM CHUCTEMBI H
HEHPOJMHAMHMKHU TICUXWYECKHX TpoieccoB oOyuatomuxcs ¢ 3IIP (3ameanennoro Ttemma
nepepaboTku WHGOPMAIMK, TOHMKEHHOTO OOINEero TOHYCA, CKIOHHOCTH K ad@eKTUBHOU
JIe30praHu3aIuu 1eATeIbHOCTH, «\OPTAaHUYECKOI» JEKOHIIEHTPAIlM BHUMAHUS U JIp.);

- CTUMYJIMPOBAaHUE K OCO3HAHUIO U OCMBICICHUIO, YIIOPSAOUYMBAHUIO YCBaNBAEMBbIX
Ha ypOKax 3HAaHUW W yYMEHUW, K MPUMEHECHHID YCBOEHHBIX KOMIIETEHUIHWW B MOBCEIHEBHOM
KU3HH;

- INPUMEHEHHE CHEUAIbHOTO MOJX0Ja K OLEHKE 00pa3oBaTeNbHbIX JOCTHUXEHHM
(JINYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX) C YIETOM NCUXO(PU3NUECKUX OCOOEHHOCTEN 1
0coObIX  OoOpa3oBaTelbHbIX MOTpeOHOCTeW obOyuaromuxcs ¢ 3[IP;  umcmonb3oBanue
CIEIUATFHOTO HMHCTPYMEHTApHs OIEHUBAHUS JOCTH)KCHHUH W BBISABICHUS TPYAHOCTEH
yCBOGHHUS 00pa30BaTeNbHOMN MPOTpaMMBbl;

- (bopMupOBaHUE COLMAIEHO aKTUBHOM MO3UIINHU, UHTEpECa K COLIMAIbHOMY MUPY C
MO3UIUHI JIMYHOCTHOTO CTAaHOBJIEHUS U MPOPECCHOHATBHOIO CAMOOIIPEIEICHHUS;

- pa3BUTHE U PACIIUPEHUE CPEJICTB KOMMYHHUKAIIMH, HAaBBIKOB KOHCTPYKTHBHOIO
OOIIEHHS ¥ COLIMATIBLHOTO B3aUMOJIEHCTBUS (CO CBEpCTHUKAMU, CO B3POCIBIMHU ), MAaKCUMAJIbHOE
pacuIMpeHe COIMANbHBIX KOHTAKTOB, MOMOIb NoapocTKy ¢ 3IIP B oco3HaHuu couuanbHO



MPUEMIIEMOTO ¥ 0JI00OPSEMOro MOBEJCHHS, B N30MPATEIHbHOCTH B YCTAHOBJICHHH COIUAIBHBIX
KOHTakTOB (Mpo(uiiakTUKa HEraTUBHOTO BJMSIHHS, MPOTUBOCTOSHUE BOBJCYECHHUIO B
AHTHCOIMATBHYIO CPE/y); MPO(HIAKTHKA aCOIHMATLHOTO MTOBEICHUSI.

B ocHOBY Kypca MOJI0KEeHBI CIeIYIOIINE HIeH:

® MarepualbHOE SAMHCTBO M B3aUMOCBSI3b OOBEKTOB U SIBIICHHI TIPUPO/IBI;
e BeAymas poJib TEOPETUYCCKHX 3HAHUW ISl OOBSICHEHUS M MPOTHO3HPOBAHUS
XMMHYECKHUX SIBICHUI, OLICHKH UX MPAKTHYECKOW 3HAYUMOCTH;
® B3aMMOCBSI3b Ka4eCTBCHHOW M KOJMYCCTBCHHOW CTOPOH XHMHYECKUX OOBEKTOB
MaTepUaIbHOTO MUPA;
® pa3BHUTHE XUMHUYECKON HAYKH U MPOHM3BOACTBO XMMHUYECKUX BEIIECTB U MAaTEPHAIIOB
JUIsl yOOBJIICTBOPCHUSI HACYIIHBIX MOTPEOHOCTEil 4YenoBeKka W OOIIECTBA, PEIICHHUS
r7100aIbHBIX TPO0JIEM COBPEMEHHOCTH;
® TCHETHYECKAs CBSI3b MEX]y BELICCTBAMH.
OTH Ulen pean3yroTcsl B Kypce XUMHHU OCHOBHOW IIKOJBI IMyTEM JOCTIHIKCHUS CIICAYIOLINX
HeJlei:

*  Q@opmuposanue y ydaluxcs XUMUYECKOM KapTUHBI MUpA, KaK OPraHMYECKOW 4acTH €ro
LIEJIOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI.

* Pazéumue  TI03HABaTEIbHBIX  WHTEPECOB,  MHTEIUICKTYaIbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEH ydaluxcs B MPOLECCe M3YUYEHHs MMH XMMHUYECKOW HayKu U e€ BKJaja B
COBPEMEHHBIM HayyHO-TEXHUYECKUH mporpecc; (HopMuUpOBaHHE BaKHEMIIMX JIOIMUYECKUX
ornepanuil MbIIUIEHUs (aHAIU3, CUHTE3, 0000IleHNEe, KOHKPETU3als, CpaBHEHUE U JIp.) B
npoliecce MO3HaHUS CUCTEMbI BXKHEHIIINX MOHATHH, 3aKOHOB U TEOPHH O cocTaBe, CTPOCHUHU
Y CBOMCTBAaX XMMUYECKUX BEILECTB.

*  Bocnumanue yoe:x1EHHOCTH B TOM, YTO MPUMEHEHHUE TONyYEHHBIX 3HAHUN U YMEHUH 1O
XUMHH SBISICTCS OOBEKTHBHOW HEOOXOIUMOCTBIO JIJIsi O€30MMacHOM pabOThI ¢ BEIIECTBAMHU U
MaTepuaiaMu B ObITY M Ha TPOU3BOJICTBE.

»  [lpoexmuposanue u peanusayus BBITYCKHUKAMH OCHOBHOW  IIKOJBI  JIMYHOU
o0pa3oBaTeNbHON TpaeKTOPUHU: BBHIOOP mpoduiis OOyueHuss B cTaplied IIKOJIe WU
PO ECCHOHAIBHOTO 00Pa30BaTEIIHLHOTO YUPEIKICHUS.

® Osnaoenue KJlrouesvimu KomMnemeHyusamu: y‘Ie6H0-HO3HaBaTeJ'IBHBIMI/I,
I/IH(i)OpMaHI/IOHHI)IMI/I, HEHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKATUBHBIMU.

II.HJIaHI/IpyeMbIe NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA KOHKPETHOI'O y‘-l66H01"0 npeamMera

[To 3aBepreHUIO0 Kypca XMMUHU Ha 3Tarie OCHOBHOTO 00I11eT0 00pa30BaHus BHIITYCKHUKHU
OCHOBHOM IIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOMUMH pe3ybTaTaMu:

1. /InYHOCTHBIE pe3yabTaThl:

1) ocosnanue cBO€l STHUYECKOW MPUHAMICIKHOCTH, 3HAHWE HUCTOPUU XUMHHM M BKJIaJa
POCCHICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;

2) ¢opmuposanue OTBETCTBEHHOIO OTHOIIEHUS K TO3HAHUIO XUMHH; TOTOBHOCTH
U CIIOCOOHOCTH Y4YaIlIMXCS K CaMOpPa3BUTHIO M €amMOOOPAa30BaHUI0 HAa OCHOBE H3YYEHHBIX
(akTOB, 3aKOHOB M TEOpUH XHMMHU; OCO3HAHHOTO BBIOOpA U MOCTPOCHHWE WHIUBHIyaTbHON
00pa3oBaTeNbHON TPAEKTOPHH;

3) ¢popmuposarue TMEIOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, HEOTHEMJIEMOW YacCThIO
KOTOPOH SIBJIIETCS XUMUUYECKAsi KapTHHA MUDA;



4) o6nradenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHS HAyKu U
0O0I1IeCTBEHHOH MPAKTHKH, B TOM YHCJIE U XUMUYECKUM;

5) ocsoeHue couMaIbHBIX HOPM, MpPAaBUJ IMOBEIEHHS, posed M (HopM COIUaNbHOW >KU3HU B
coLuuyMe, MPHUPOJC M YAaCTHOHM KHM3HM Ha OCHOBE HKOJOTMYECKOM KyJIbTypbl M 0€30I1aCHOTO
oOpalleHus ¢ BeleCTBAMU U MaTepualaMu;

6) gopmuposarnue KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIEHUM CO CBEPCTHUKAMU U
B3pOCIIBIMH B Ipolecce  00pa3oBaTeNbHOM,  OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-
HCCJIEIOBATENIbCKOM, TBOPUECKOMN U IPYTUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

2. MeranpeaMeTHbIe pe3yJIbTAThI:

1) omnpedenenue neneit cOOCTBEHHOrO0 OOy4Y€HHS, MOCTAHOBKA W (HOpPMYJIHUpOBaHUE I ceOs
HOBBIX 33]1a4;

2) nnanuposanuenmyTell  OCTHKCHHS JKEIAEMOro pe3yiabTara OOY4YEHUS XHMHUH —Kak
TEOPETUYECKOI0, TaK U SKCIEPUMEHTAIBHOIO XapaKTepa;

3) coomnecenue CBOMX NEHCTBUN C TUIAHUPYEMBIMH PE3yJIbTaTaMU, OCYUjecmeienie KOHTPOIIS
CBOCH JIEATEIHHOCTH B IPOIECCe JOCTHIKCHHS PE3YNIbTara, onpeodeieHue CIoCOO0OB JTEeHCTBUI
IIPH BBIITOJIHEHUH JJA0OPAaTOPHBIX U IMPAKTHUECKHUX PAOOT B COOTBETCTBHMHM C MPABUIIAMH TEXHUKH
0€30I1aCHOCTH;

4) onpedeneHue WCTOUYHUKOB XHMMHUYECKOW HH(pOpMAIUU, MOJIyYeHHUE U aHalu3 e€, CO3/IaHue
MH(OPMALIMOHHOTO IPOAYKTA U €r0 MPE3CHTAIUS;

5) ucnonv3oéanue OCHOBHBIX MHTEIJIEKTYaJIbHBIX ONEPALMi: aHAIU3a U CUHTE3d, CPABHEHUS U
cucTeMaTu3anuy, o000IIEeHUS M KOHKPETU3alluH, 6blas6ieHie IPUINHHO-CIIEICTBEHHbBIX CBA3eH U
nocmpoeriie JJIOTH4eCKOr0 pacCy K IeHUs U yMO3aKII04eHUs (MHAYKTUBHOIO, IeAYKTUBHOTO U 110
aHAJIOTHH) HA MaTepUalle €CTECTBEHHO-HAyYHOI'O COJCPKAHNUS;

6) ymernue Co31aBaTb, IPUMCHATh U HpeO6pa3OBBIBaTB 3HaKW U CUMBOJIbI, MOACIN U CXCMbI IJIA
peHicHud y‘{e6HHX M ITO3HAaBaTCJIbHBIX 3aaa4,

7) gopmuposanue ¥ pazeumue KOJIOTMUECKOTO MBIIUIEHUS, YMEHHME HpPUMEHSATh €ro B
MO3HABATEJIIbHON, = KOMMYHUKAaTHBHOW,  COIMAJbHON  MpakTUKEe U NPOPecCHOHATbHON
OpHEHTALINY;

8) eenepuposanue nien n onpeaeneHue CpeacTB, HEOOXOIUMBIX JJIS UX PeaTU3alUU.
3. [IpeameTHbIe pe3yabTaThl:

1) ymenue o003HAUaTh XMMHYECKUE SJIEMEHTHI, HA3bIBaTh UX W XapaKTEPU30BaTh HAa OCHOBE
MoJ0KeHus B nepuoandeckon cucreme 1. 1. Menneneena;

2) ¢opmynuposanue N3yueHHbIX MOHATUN: BEIIECTBO, XUMHUECKUM 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, MPOCTOE U CJIO0KHOE BEIIECTBO, XMMUYECKasl PEaKLMsl, BUAbl XUMUUYECKHUX
peakuuii U T. 10.;

3) onpedenenue mo QopMmyaamM CcocTaBa HEOPTaHUYECKUX U OpPTraHWYECKHUX BEIECTB,
BaJICHTHOCTH aTOMOB XUMUYECKUX AJIEMEHTOB WJIA CTEIIEHU UX OKUCIICHHUS;

4) nonumanue MHPOPMAITUH, KOTOPYIO HECYT XMMUYECKHE 3HAKH, (POPMYJIbI U YPAaBHEHHUS,



5) ymenuexnaccuguyuposams MPOCThie (METAILTBI, HEMETAJUIBI, OJIATOPOTHBIC Ta3bl) U CIOXKHBIC
(OmHapHBIC COCMHEHUS, B TOM YHCJIE U OKCHUJIBI, 8 TAKXKE TUAPOKCHIBI — KUCIOTHI, OCHOBAHWSI,
amM(OTEpHBIC THIPOKCUIBI — U COJIN) BEUIECTBA;

6) hopmynuposaHrue NEPUOANYECKOTO 3aKOHA, 00bACHEHUe CTPYKTYPhl U HH(GOPMAIIUU, KOTOPYIO
HECET MEpHOIUYECKas cHucTeMa XxuMHuueckux anemeHToB [[. WM. MeHnneneeBa, packpwvimue
3HAUEHUs NEPUOJANYECKOTO 3aKOHA;

7) YMeHue xapakmepuszosams CTPOCHUC BCEIIECTBA — BHABI XHUMHYCCKHUX CBSA3EH U THIIBI
KpUCTAJUINICCKUX peHIéTOK;

8) onucanue cTpoeHNs aTOMOB XMMHUYECKUX AJIEMEHTOB C NOPSAJKOBBIMU HOMepamu 1—20 u 26,
omoobpadiceHue UX ¢ MOMOILBIO CXEM;

9) cocmasnenue GOPMYII OKCHUIOB XHUMHUYECKHUX OJEMEHTOB U COOTBETCTBYIOIIMX UM
TUAPOKCHJIOB;

10) manucanue CTPYKTYypHBIX (POPMYT MOJEKYISPHBIX COCAMHEHHH U (POPMYIBHBIX E€IMHMIL
MOHHBIX COEIMHEHUN 10 BaJ€HTHOCTH, CTENICHN OKUCIICHUS WU 3apsily HOHOB;

11) ymenue ¢opmyruposams OCHOBHBIE 3aKOHBI XHMHHU: IIOCTOSIHCTBA COCTaBa BEIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPAHEHUS MacChl BELECTB, 3aKOH ABOIaJipo;

12) ymenue gpopmynuposams OCHOBHBIE TIOJIOKEHHUS aTOMHO-MOJIEKYJIIPHOTO yUEHUS U TEOPUH
AIIEKTPOJINTUYECKON JUCCOLMAIUY;

13) onpeodenenue npu3HaKoOB, yCIOBUM MPOTEKAHUS U MPEKPAIICHUS XUMUYECKUX PEAKIU;

14) cocmagnenue MONEKYISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIUH, MOATBEPKIAOIIMX OOIIIHe
XUMHYECKHE CBOIMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCHICCTB MW OTPAXKAIOLIUX CBA3H
MEK]y KJIacCaMU COECIMHECHUM;

15) cocmasnenue ypaBHeHUN peakIfii ¢ y4acTHEM JIEKTPOJIUTOB TaK:Ke B HOHHOM (opme;

16) onpedenenue MO XUMUYECKUM YpPaBHEHHSIM MPUHAUIEKHOCTH PEaKUUN K OMpPEAeIEHHOMY
TUIY WU BUAY;

17) cocmaeilierue ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ C IIOMOIIIbYO MECTOAA
SJICKTPOHHOT'O 6ancha;

18) npumernerue MOHATHUN «OKHUCIIEHHE» U «BOCCTAHOBJIICHHUE) IS XAPaAKTCPUCTUKU XUMHUYCCKUX
CBOICTB BCIICCTB,

19) onpeodenenue c MOMOIIBIO KAYECTBEHHBIX PEAKLUN XJIOPHU-, CyIbdar- U KapOOHaT-aHHOHOB
Y KaTUOHA aMMOHMSI B paCTBOPE;

20) 0b6vsacHeHue BIUSIHUS Pa3IUYHbBIX (DAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIUII;

21) ymenue xapaxmepuzosams NOJI0KEHNE METAJUIOB U HEMETAJIOB B IEPUOANUYECKON CHCTEME
AIIEMEHTOB, CTPOEHUE UX aTOMOB U KPUCTAJUIOB, 00IIHe (PU3NUEeCKHe U XMMUUYECKHE CBOMCTBA;

22) obwacHenue MHOTO00pa3usi MPOCTBHIX BEIIECTB SIBICHUEM AJIOTPONUH C yKa3aHHEM e€
PUYHH;

23) ycmaHosnienue pa3inuiil TUAPO-, TUPO- U ANEKTPOMETALTYPTUH U ULTIOCMPUPOBAHUE ITUX
pazIuyYuil IpUMEPaMH MPOMBIIIJIEHHBIX CIIOCOO0B MOTYYEHUSI METAJIOB;



24) ymenue oasame 00ILyI0 XapakTepucTuky 3memenToB I, II, VIIA rpymnm, a Takke Bogopoza,
KHCJIOPO/JIa, a30Ta, cepbl, hocdopa, yriepoia, KpeMHHUS U 00pa30BaHHBIX UMHU MTPOCTHIX BEIICCTB
U BOXHEHIIUX COCJMHEHUH (CTpOCHHE, HAaXOXIEHHE B MPUPOJE, NMOJIydeHHe, (Ppu3nuecKkue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE);

25) ymenue onucvigams KOPPO3UIO METAIIOB U CIIOCOOBI 3aIIUTHI OT HEE,

26) ymeHuenpou3800ums XUMHUYECKUE PAcUYEThl C UCIOJIb30BAHUEM IMOHATHI «MaccoBasi JOJS
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSPHBIL 00BEM» 1o Qopmynam u
YpaBHEHHUSAM pEaKIuii;

27) onucanue CBONCTB U IMPAKTUYCCKOI'0 3HAYCHHUS N3YUCHHBIX OPraHNYCCKHUX BCIICCTB;

28) gvinoiHeHue 0003HaYEeHHBIX B IIporpaMme SKCIIEPUMEHTOB, pacno3Hasdarue HCOPraHn4dCeCKux
BCIIECTB IO COOTBECTCTBYIOIINM IIPpHU3HAKAaM;

29) cobnodenue npaBuin O6e30macHO paboThl B XUMUUYECKOM KabuHeTe (JlabopaTopun).

II1. Conep:xanue yueOHOI0 npeamera

8 ku1acc (68 4, 2 4y B Heme10)
HavajabHble NOHATHS M 3aKOHBI Xumuu (20 4)

Tena u BemectBa. CBoiicTBa BeIECTB. OJTalOHHbIE (U3NYECKHE CBOWCTBA BEILECTB.
Marepuansl 1 MatepranoBeieHue. Posib XuMuu B )U3HU COBPEMEHHOT0 oluiecTBa. OTHOIIEHNE
o0rmIecTBa K XUMHUH: XeMOpWIns 1 xeMo(poOusi.

Metonsl  u3yuenus xumuu. HaOmiomenuwe. OxcrnepumeHT MonenupoBanue. Moaenu
MaTepHaIbHbIC U 3HAKOBBIE HJIM CUMBOJIbHBIC.

I'azp1. JKunkoctu. TBEpapie BemecTBa. B3auMHublie iepexoasl MKy arperaTHbIMU COCTOSTHUSIMU
BEIIECTBA: BO3rOHKa (cyOnmumanus) U JecyOnuManusi, KOHJEHCAlUs W HUCHapeHue,
KPUCTAJUIU3aLUs U [IJIaBIICHUE.

dusnueckue sBieHus. YucTele BeniecTBa U cMecu. ['oMoreHHble U rereporenssle cMecu. Cmecu
razoo0pasuble, kuiakue u TBEpAble. C(CnocoObl pas3feneHuss cMmecel: NeperoHka, Win
JUCTWUIALMS,  OTCTauBaHWe, (UIBTpOBAHME,  KPUCTAUIM3AallMi  WIM  BBIIApUBaHUE.
Xpomarorpadus. Ilpumenenune 3Tux cnocodoB B 1a00pPaTOPHOIN MPAaKTUKE, Ha TPOU3BOJICTBE U B
OBITY.

XVMHYECKHUE INEMEHTHI. ATOMBI U MOJIEKYJIBIL. [IpocThie U coXkHBIE BeleCcTBA. AJIOTPONHS Ha
npumepe Kuciaopoja. OCHOBHBIE MOJIOKEHHSI aTOMHO-MOJIEKYIIsIpHOTO yueHus. Mlonsl. Bemecta
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSL.

3HakM (CUMBOJIBI) XUMHUECKUX 3JeMeHTOB. VHpopmanus, KOTOPYIO HECyT 3HAKM XUMHUECKUX
AJIIEMEHTOB. OJTUMOJIOTHS Ha3BaHUM HEKOTOPBIX XHMHUYECKUX 3JeMeHTOB. Ilepumonmueckas
TabauIa XuMuyeckux sieMeHToB . . MenneneeBa: KOpOTKONEPHUOAHBIN U JUTMHHOIIEPUOIHBIN
BapuaHThl. [lepuonasl u rpynnel. ['maBHas u moOouHas moArpymmbl, Wwin A- u b-rpynmbl
OtHOocHTEenBHAS aTOMHAs Macca.

Xumuueckue (popmynsl. MHIekes u ko3 dummentsl. OTHOCUTENbHAS MOJEKYNSpHas Macca.
MaccoBass 107 XMMHYECKOTO »dJeMeHTa B coeauHeHuu. HMudbopmamus, KOTOpyr HeCcyT
XUMUYECKHUE (POPMYIIBI.



Banentnocts. CTpykTypHBIE (DOpMYIBl. XUMHUYECKUE JIEMEHTHI ¢ TOCTOSTHHOM M TIEpPEMEHHOM
BAJIEHTHOCTBIO. BBIBOJ (pOpMyIibl coeqMHEHHUs MO BajJeHTHOCTU. OnpelesieHue BaJeHTHOCTH
XMMHUYECKOro 3jieMeHTa 1o Qopmyine BemiectBa. CocTaBieHHE Ha3BaHUH COEIMHEHMH,
COCTOSIIIUX M3 ABYX XMMHMYECKHX DJJIEMEHTOB, IO BAJICHTHOCTH. 3aKOH IOCTOSHCTBA COCTaBa
BELICCTB.

Xumuueckue peakiuu. PeareHTbl M NpoayKThl peakuuu. [Ipu3HAKM XMMHUYECKUX DPEaKLHM.
VYcnoBus wuMX NOpoTeKaHus U OpekpauieHus. Peakuuu ropeHus. OK30T€pMHUYECKHE U
SHAOTEPMUUYECKUE PEAKIIUH.

3aKOH COXpaHEHHsS Macchl BellecTB. XuMmuueckue ypaBHeHHs. CocTaBieHHE XUMHYECKHX
ypaBHeHu. THbOopManus, KOTOpyro HECET XUMUYECKOE ypaBHEHHE.

Knaccugukanus XUMUYECKUX pPEaKIUil MO COCTaBy W YHCIY PEareHTOB M NPOAYKTOB. THIIBI
XUMHUYECKMX peakuuid. Peakuum coequHeHUs, pa3ioKeHus, 3aMelleHus U oOMeHa.
KaranuzaTopsl 1 katanus.

JleMoOHCTpaL U

Kosnekiust MaTepralioB U U3JCIUI U3 HUX.

Mopenu, UCroib3yeMble Ha YpoKax (DU3HUKH, OMOJIOTUHU U TeOTpaduH.

OOBEMHBIC U TIAPOCTEPIKHEBBIC MOJICIIA HEKOTOPHIX XUMHUYECKUX BEIICCTB.

Mopenu KpuCTATHYECKUX PEIETOK.

Cobupanue npudopa 15 TOTYUYESHUSI ra3a U MPOBEPKaA €ro repMETUYHOCTH.

Bosronka cyxoro npaa, nofa win HapTaTuHA.

ArperaTHble COCTOSHUS BOIBI.

Paznenenune qByxX HECMEIINBAIOUIMXCS KUAKOCTEH C TIOMOIIBIO ICTUTEIBHON BOPOHKH.
Juctunnarop u ero padora.

YcranoBka a5 punbTpoBaHus U e€ padbora.

YcTaHoBKa 715 BeITapuBaHus U €€ padoTa.

Komnnekuust O5ITOBBIX TPUOOPOB 17151 GUIBTPOBAHMS BO3AyXa.

Paznenenne kpacsiero BemiecTBa (uomMacTepa € IOMOIIBIO MeToAa OyMa)XHOH
Xpomarorpaduu.

e Mogenu aJuIOTPOIHBIX MOAU(PUKALIMNA YTIIEPOIa U CEPBHI.

e [lomyuyeHue o30Ha.

e Tloprpersl U. 5. bepuennyca u JI. . Menneneesa.

e KopoTkoneproHbIii U JIMHHONEPUOIHBIM BapuaHThl nepuogudeckoil cucremsl /1. WM.
Menzneneesa.

e KOHCTpyMpOBaHHE MIAPOCTEPHKHEBBIX MOJEIEH MOJIEKYJ.

e Ammnapar Kunna.

e Paznoxxenue Guxpomara aMMOHWUSI.

e ['opeHue cepbl U MarHUEBOM JICHTHI.

e [loprperst M. B. JlomonocoBa u A. JI. JIaBya3be.

e OnbIThl, WUTIOCTPUPYIOILIME 3aKOH COXPAHEHUSI MacChl BEILIECTB.

e Topenue ¢docdopa, pacTBOpeHHE TMPOAYKTa TOPEHHS B BOJAE U HCCIECIOBAHUE

MOJIYYEHHOI'0 PaCTBOPA JIAKMYCOM.
B3anmoneicTBre COMIHON KUCIOTHI C IIMHKOM.
e [lonyuenue ruapokcuna meau(Il) u ero pasnoxeHue Mpu HarpeBaHUH.

JlaGopaTopHbie ONBITHI

* O3HaKOMJIEHUE C KOJUIEKIMEH 1ab0paToOpHOI MOCYIBI.



* [IpoBepka repMeTHYHOCTH TpUOOpa sl MOTYyUEHHS Ta30B.

* O3HaKOMJICHHE C MHHEpaJIaMy, 00Pa3yIOIIUMHU TPAHUT.

* [IpuroToBiieHrEe reTepOreHHON CMECH MTOPOIIKOB CEPHI C JKEJIE30M U UX Pa3feiICHHE.

* BzaumoielicTBre pacTBOPOB XJIOPUJIOB U MOJIUJIOB KaJlvsl C paCTBOPOM HUTpaTa cepedpa.
* [Tomyaenne ruapokcuaa meau(Il) u ero B3auMoeiicTBHE ¢ CEPHON KMCIIOTOM.

* B3auMoielicTBHE pacTBOpPa COJIbI C KUCIOTOM.

* [IpoBepka 3aKOHa COXpPaHEHHUS MAcChl BELIECTB HA IIPUMEPE B3aUMOACHCTBUA IIEIOYH C
KHCJIOTOM.

* [IpoBepka 3aKOHa COXPAaHEHHUS MAcChl BEIIECTB HA IIPUMEPE B3aUMOJICHUCTBUSA IIEIOUU C
coabto xenesa(Ill).

* PasnoxxeHne mepokcuaa BoJopoja ¢ momombio okcuaa Mapradma (IV). 11. 3amemenue
JKEJIe30M MM B METHOM KYIIOpOCE.

IIpakTuyeckue padboTbl

1. [IpaBuiia TeXHUKU OE30MACHOCTH U HEKOTOPBIC BHJIBI pA0OT B XUMHUECKOW JTAOOpaTOPHH
(kaOuHETE XUMHH).

2. HabGmroieHue 3a ropsiiiei cBevoi.

3.Ananu3 noyBsl (aHAJIOT PaboThl «OUYUCTKA TOBAPEHHOU COMINY).

Baxkueiilue npeacraBuTe/ M Heoprannyeckux BemectB. KosimuecTBeHHbIE OTHOLIEHUS B
xummuu (18 v)

Cocras Bo3ayxa. [Tonstre 06 00bEMHOI 1071€(()KOMITIOHEHTA IPUPOIHOM ra30BOil cMecH —
Bo3nyxa. Pacuér 00béMa KOMIOHEHTA Ta30BOM CMECH TI0 €r0 00BEMHOI /1071€ U HA00OPOT.

Kucnopoa. O3on. Ionydenue kucnopoaa. Cobupanue u pacro3HaBaHUE KUCIOPOAA.
XUMHYeCcKHe CBOWCTBA KUCIOPO/ia: B3aUMOJEICTBHE ¢ MeTaJllIaMH, HEMETaJJIaMU U CJIOKHBIMU
BeniecTBamu. [Ipumenenne kucinopona. KpyroBopor kuciaopoja B Ipupo/ie.

Oxcuapl. O6pa3zoBaHue Ha3BaHUM OKCHJIOB 10 UX popmynam. CoctaBneHue GopMys OKCHAOB 110
ux Ha3BaHuAM. [IpencraBuTen OKCHIOB: BOJA U YITIEKUCIBIN I'a3, HEralE€Has U3BECTb.

BOI[OpO,[[ B TIpHUPOAC. dusznyeckue M XHUMHYECKHE CBOMCTBA BOAOpOJda, €ro IOJIYUCHHUC U
IMPUMCHCHHUC.

Kucnotsl, ux coctaB u ux knaccuduxamnus. Uuaukaropsl. Tabnuia pacrBopumoctu. CepHasi u
COJISTHAsl KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Counu, ux coctaB W Ha3BaHuA. PactBopumocTh coneil B Boae. IlpencraBurenu coneit: xiopun
HaTpus, kKapOoHaT HaTpus, ocdar KaabLUs.

ITocTostnHas ABora;[po. Komnuuecto BCIICCTBA. Moub. MOHSIpHaSI macca. KpaTHLIe CAVHUIIbI
HU3MCPCHUA KOJMYCCTBa BEIIECTBA — MHUIUIMMOJbL W KHWHJIOMOJIb, MHIUIMMOJISIpHAd U
KHJIOMOJIApHAasA MacChbl BEIICCTBA.



Pacu€tel ¢ HCTI0JIB30BAHMEM MMOHITHI «KOJIUYECTBO BEIIECTBA», «MOJIIPHAS Maccay,
«IOCTOSIHHAsE ABOTaZpO».

3akoH ABoraapo. MousipHblii 00bEM ra3o00pa3HbIX BelecTB. OTHOCUTENbHAS IIOTHOCTh Ia3a
0 IPYTOMY rasy.

KpaTHBIG CAWHUIBI U3MCPCHUSA — MI/IJ'IJ'H/IMOJ'ISIpHHﬁ u KI/IJ'IOMOJ'IHpHHﬁ 00BEMBI F33006p33HBIX
BCIICCTB.

Pacuétpl ¢ ucnionb30BaHUEM MOHATUN «KOJUYECTBO BEUIECTBAY, «MOJISIPHAS MACCa», «MOJISIPHBINA
00BEM razoB», «4uciI0 ABOrajspo».

I'mapocdepa. Kpyroopor Bomasl B mpupone. Pu3MUecCKHe M XHMHUYECKHE CBOMCTBA BOJIBIL:
B3aMMO/JIECTBUE C OKCHUIIAMH.

OcHoBaHusI, UX COCTaB. PacTBOPMMOCTh OCHOBaHHUI B Bojie. MI3MeHEeHUE OKpacKu WHIMKATOPOB B
miesioyHou cpeze. [lpeacraBureny menodeii: THAPOKCHIBI HATPHUS, KA U KaJIbIIHS.

PactBopurens u pactBopéHHOe BemectBo. PactBopsl. PactBopenue. ['maparel. MaccoBas nois
pacTBOPEHHOrO BellecTBa. PacuéThl, CBsI3aHHBIC C UCIOJIb30BAHUEM IOHATHUS «MaccoBas HOJI
PacTBOPEHHOIO BEILIECTBAY.

JdemMoHcTpanuu

Omnpenenenue coep:kaHus KHUCIOPOaa B BO3IyXE.

[Tonydenue Kuciaopoa pa3ioKeHUEeM IIepMaHTraHaTa Kajlus U IepoKCUIa BOAOPOa.
Cobupanue METoZ0M BBITECHEHUS BO3/lyXa U BObIL.

Pacno3naBanue kuciopoa.

['openune mMaraus, sxenesa, yris, cepsl U pocdopa B KHCIOPOJIE.

Komnexknus oxkcnios.

[Tonyuenue, cobupanue U pacrio3HaBaHUE BOJIOPO/IA.

I'openue Bogopona.

B3aumogeiictBue Bogopoaa ¢ okcunom meau(1l).

Komnnekuust MUHEpanbHbIX KUCTIOT.

[IpaBuio paz0aBieHus: cepoi KUCIOTHI.

Konnexkuus conei.

Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBaHUHN U coJieil B BOJIE.

Hekotopble MeTamabl, HEMETauIbl M COEJUHEHUS C KOJMYECTBOM BEIIECTBa,
paBHBIM 1 MOJIb.

Monenb MOIsIpHOTO 00BEMA ra3000pa3HbIX BEIIECTB.

e KoJutekuus oCHOBaHUH.

JlabopaTopHblie ONBITHI

* [TomyTHEHHE N3BECTKOBOW BOJBI IIPU ITPOITYCKAHUM YIVIEKUCIIOTO rasa.
* [Tomydyenne Bo1opoJa B3aMMOIEUCTBUEM IIUHKA C COJISTHOW KUCIIOTOM.
* PacniozHaBaHue KUCIOT C MOMOILBIO MHIMKATOPOB.

* I3MeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM CpEe.

* OsHakOMJIEHHME C IIpenaparaMM JOMAllHEW WM IIKOJbHOM alTEeYKH: pPacTBOPAMH
IIEPOKCHIA BOJOPOAA, CIMPTOBOM HACTOWKH HOAA, aMMHAKA.

IIpakTyeckue padoThl



4. Ilomyuenue, coOrpanue U pacro3HaBaHUE KUCIOPOIa.
5. [Nonyuenune, cobupanue 1 pacrio3HaBaHUE BOJOPOIA.

6. IIpuroroBieHue pacTBopa ¢ 3aJaHHON MacCOBOU JI0JI€H paCTBOPEHHOTO BEILLIECTBA.

OcHOBHBIE KJIACCHI HEOPraHu4YecKux coequneHui (10 4)

O06o06mienne cBeneHn 00 OKCHIax, MX KIACCU(HUKAIMM, HAa3BaHUSAX M CBOHCTBax. CriocoObl
MOJIYYCHHA OKCHU OB

OcHoBanusi, uUX KiaccuuKanusi, Ha3BaHUs U CBoilcTBa. B3ammonelicTBue ¢ KucCIOTaMu,
KHCIIOTHBIMH OKCHUJAMU M COJIIMH. PasnoskeHue HEpaCTBOPUMBIX oOcCHOBaHUH. CrocoObl
MOJTYy4YECHUS] OCHOBAHUM.

Kucnorsl, ux xmaccupukamms u Ha3BaHuia. OOmIME XUMHUYECKHE CBOWCTBA KHUCIOT.
B3aumoneicTBue KHUCIOT € MeTaulaMU. OJIEKTPOXMMUYECKUH PpAll HaNpsHKEHUH METasuIoB.
B3anmopnencTBre KUCIOT C OKCHJIAMU METAJLIOB. B3anMoaencTBre KUCIOT C OCHOBAaHUSIMUA —
peakuus HedTpanuzauuu. BzaumoneiictBue kucinot ¢ cosnssMu. Ilonydenne 6ecKUCIOPOAHBIX U
KHUCIIOPOJCOAEPKALINX KUCIIOT.

Conu, ux kiaccuuKkamnus 1 CBOMCTBa. B3anmoaeiicTBre coeii ¢ MeTautaMu, 0COOCHHOCTH 3THX
peakuuii. B3aumonencTBue coieit ¢ CosMu.

I'eneTnueckue pAaabl  METalllla MW HEMCTAJlIA. I'eneTnueckas CBS3b MCXKAY KilIaccaMu
HCOPraHMYCCKUX BCIICCTB.

JlabopaTopHblie ONBITHI
* B3aumoielicTBME OKCUAA KLU C BOJOM.
* [lTomyTHEHHE N3BECTKOBOW BOJBI.
* Peakuyst HEUTpanu3aluu.
* [Tonyuenne ruapoxcuaa meau(Il) u ero B3anmoelicTBre ¢ KUCIOTOM.
* Paznoxenne ruapoxcuaa meau(Il) mpu marpesanum.
* B3auMo/1eliCTBHE KUCIOT C METaJJIaMU.
* B3auMo1eiiCTBHE KUCIIOT C COJISIMHU.
* O3HaKOMJIEHHUE C KOJUIEKIHEN CoeH.
* B3aumopeiictue cynbdata meau(Il) ¢ xxenesom.
* B3auMoIelicTBUE COJIEN C COJISIMU.

e I'eneTnueckas CBs3b MCXKAY KilacCaMU HCOPraHMYCCKHUX BCHICCTB Ha IMPUMEPEC COG}II/IHeHI/Iﬁ
MCEIH.

IIpakT4yeckune padoThl

7.PemieHne HSKCMEpUMEHTANBHBIX 3amad 1o TeMe «OCHOBHBIE KJIACChl HEOPTaHMUYECKHUX
COCTUHEHUINY.



Iepuoauyeckuii 3aK0H M MEPUOAMYECKAS] CHCTEeMA XUMUYecKHUX dJjiemenToB /1. U.
MenneneeBa. Ctpoenue atoma (8 1)

EcTecTBeHHBIE CeMeicTBa XUMUYECKUX JIEMEHTOB: IIEIOYHBIE U MIETIOYHO3EMEThHBIC METAILIIBI,
rajoreHsl, WHEpTHBIC (OjaropomHbie) Ta3bl.  AMQOTepHOCTh. AMQOTEpHBIE OKCHABI H
THJIPOKCUIBI. KOMIUIEKCHBIE COJIH.

Otkpeitue [[. WM. MeHaeneeBbIM NEPUOJMYECKOTO 3aKOHA M CO3/JaHHE MM NEPUOAMYECKOMN
CHUCTEMBI XUMUYECKHUX DJIEMEHTOB.

AToOMBI KaKk (popMa CyIIeCTBOBAHUS XMMHUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU
aToMOB. JloKa3aTenbCcTBa CIOXKHOCTU CTpoeHHs aToMoB. OmnbiTel Pesepdopmpa. [lnanerapnas
MoOJieJIb CTPOCHHUS aToMa.

CocTaB aTOMHBIX AACP: HPOTOHHI, HCfITpOHBI. OrHocuTenpHas aTOMHAs Macca. B3anmocBs3b
TMOHSATHH «IIpOTOH», ((HGfITpOH)), «OTHOCUTCIIbHAsA aTOMHasA Maccany.

Muxkpomup. InekTpoHbl. CTpoeHHUE 3NIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX SJIEMEHTOB 1—
20. IlonsaTtue o 3aBepUIEHHOM AJIEKTPOHHOM YPOBHE.

N3otonbl. ®usnueckuid cMmbicn cuMmBoJMKM Ilepuogmueckoit cuctembl. CoBpemMeHHas
(dopMyIupOBKa IMEPUOJUYECKOr0 3aKOoHAa. lI3MeHeHus CBOWMCTB AJIEMEHTOB B NEPUOAAX U
rpynnax Kak (yHKIMsI CTPOEHUS AIEKTPOHHBIX 000JI04YEK aTOMOB.

XapaKTepI/ICTI/IKa OJICMCHTA-MCTalllla MW  3JICMCHTA-HCMCTa/lZla IO HX IIOJJOXCHHIO B
HepHOZ[quCKOﬁ CHUCTEMC XUMHUYCCKHUX OJICMCHTOB H H. Menaeneena.

JdeMoHcTpannn

Paznuunble hopMBbI TAOIHI] TEPUOANICCKON CHCTEMBI.
MopnenupoBanue noctpoeHus nepuoandeckon cucremsl . . Menneneesa.
Mojenu aTOMOB XMMHUUECKHUX 3JIEMEHTOB.
Mopenu aToMOB 3JIEMEHTOB 1—3-T0 NeproI0B.
JlabopaTropHblie ONBITHI

* [Tonydyenne aMm(poTEepHOTO TUAPOKCHUIA U UCCIIEIOBAHUE €TO CBOMCTB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHBIC peakuu (8 1)

Honnast xumuueckas cBsizb. MIOHBI, 00pa30BaHHbIE aTOMaMU METaNIOB U HEMETAJUIOB. CXeMbI
00pa30BaHUs MOHHOM CBSI3U U1l OMHAPHBIX COeTUHEHUH. IOHHBIE KpUCTAIUTMUECKUE PEIIETKU U
¢u3nyeckue CBOMCTBA BELIECTB C 3TUM THUNOM pemérok. [lonstue o GopMylnbHON equHUIIE
BELICCTBA.

KoBanentHas xumuueckass CBsI3b. OJEKTPOHHbIE U CTPYKTypHble (opmynsl. [loHsTHE O
BasieHTHOCTH. KoBaneHTHas HemossipHas cBsi3b. Cxembl 00pa30BaHUSI KOBAJIEHTHOW CBSI3M IS
OMHApHBIX coelMHEHUN. MoJeKyaspHble U aTOMHbIE KPUCTAUNIMYECKHE PEHIETKH U CBOMCTBA
BEIL[ECTB C TUM THUIIOM PEIIETOK.

ONEeKTPOOTPULIATENBHOCTD. P anexTpooTpunatensHocTd. KoBaneHTHas MOIsipHas XUMHAYECKas
cBsa3b. Jlumonb. Cxembl oOpa3oBaHHMs KOBAJIEHTHOM TMOJSPHOW CBSI3W JUIsl OMHApHBIX
coeIuHEHN. MONEKYIsIpHbIE U aTOMHBIE KPUCTAJNIMYECKHE PEHIETKHM M CBOWCTBA BELIECTB C
9TUM THUIIOM PEIIETOK.



Mertannuueckass XMMUYECKasl CBA3b M METAJNIMYECKas KpUCTalaudeckas pemérka. CBolicTBa
BEIIECTB C TUM THUIIOM pelIETOK. EnvHas npuposa XuMHYECKUX CBA3EH.

Crenenb okucienus. CpaBHEHUE CTENEHUW OKHUCJICHUS M BajeHTHocTu. [IpaBuna pacuéra
CTETIeHEH OKUCIIEHUS 10 (PopMysiaM XUMHUUECKUX COCIMHEHUH.

OKHUCIUTEIbHO-BOCCTAHOBUTEbHBIC —peakiuu. OmpeeseHne CTerneHed OKHCICHUS s
JJIEMEHTOB, OOpPa3yMIIMX BEUIECTBA pa3HBIX KJIAacCOB. Peakiuu HMOHHOrO OOMeEHa W
OKHCITUTEIIbHO-BOCCTAHOBUTEIbHBIC peakiiui. OKUCIUTEIb W BOCCTAHOBUTENb, OKHUCICHHE H
BoccraHoBieHHe. (COCTaBICHHE YpPAaBHCHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIIHiA
METOJIOM 3JICKTPOHHOTO OasiaHca.

JleMoOHCTpaLuu

Buneogparments! u cnaiinbl «loHHasE XUMHUYECKAs! CBA3bY.

Kosmeknus BenecTs ¢ HFOHHOM XUMUYECKOU CBA3BIO.

Moaeny HOHHBIX KPUCTAIMYECKUX PEIIETOK.

Buneodparments! u cnaiiabl «KoBaaeHTHasE XUMUYECKast CBSI3bY.

Kosutekups BemecTB MOJIEKYJISIPHOTO M @aTOMHOT'O CTPOEHHS.

Mopenu MONEKYJISIPHBIX U ATOMHBIX KPUCTAINIMYECKUX PELIETOK.

Buneodparments! u cnaiiapl «MeTanmudyeckas XMuMU4ecKasi CBSI3bY.

Komnexkuust «MeTaibl ¥ CIIaBbD».

B3anMoeiicTBre 1IMHKA C CepOoil, COITHOM KHucaoTou, XimopuaoM meau (I1).

I'openne maruumsi.

BzaumoneicTBre XJIOPHOW U CEPOBOJIOPOTHON BOBI.
JlaGopaTopHble ONBITHI

* U3rotoBneHue MOACIH, I/IJ'IJ'IIOCTpI/IPYIOH_Ieﬁ CBOMCTBA METAJNIMYECKOM CBSI3U

IV. TemaTn4yeckoe JIaHUPOBAHNE € YKA3aHMEM KOJIUYECTBA YaCOB, OTBOJAMMBIX HA
0CBOECHHE KAKI0H TeMbI

Knacc | Pazpensl kypca XuMHuH, TEMbI KonunuectBo | Yucno Hucno
4acoB MPAKTHYECKUX | KOHTPOJIBHBIX
pabort pabot
8 HauanpHble TOHATHS W 3aKOHBI 20 3 1
XUMUU
Baxnelimue [IPEACTABUTENHN 18 3 1
HEOPTaHUYECKHUX BEILIECTB.
KonuyecTBeHHbIE OTHOILIEHUS B
XUMUHU
OcHOBHbIE KJIACCBI 10 1 1
HEOPraHUYECKUX COCAUHEHUN
[Tepunonnueckuit 3aK0H " 8 - -
nepuoanyecKas cucrema
xumMuueckux anaemento J[. W
MenneneeBa. CtpoeHne aToma




XUMHYECKasI CBA3b. 8 - 1
OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro 64 (4u— 7 4
pe3epBHOE
BpeMsI)

L. ITosicHUTENBbHAA 3aNIHCKA

PabGouass yuebHasi mporpamma mo XuMuu uisi 9 Kjacca cocTaBlieHa Ha ocHoBe I[IpumepHoit
OpOTrpaMMbl 110 XUMUH, pa3pabOTaHHOW ¢ TPeOOBAHUSMHU K pe3yibTaTaM OCHOBHOTO OOIIEro
o0pa3oBaHus, MpPEICTaBICHHBIMUB  (eAepaJbHOM  TOCYJapCTBEHHOM  00pa3oBaTeIbHOM
CTaHJapTe.

IIpu opranmzamuu oOy4YeHHs BaXXHO YYHTHIBATh OCOOEHHOCTH I103HABATEIHHOTO
pa3BUTHUSA, SMOIMOHAIBHO-BOJIEBOM U JHMYHOCTHOM cdepsl oOywaromuxcs ¢ 3I1P, cnenuduky
YCBOEHHSI UMH Y4€OHOT'O MaTepuara.

Hns oOyuarommxest ¢ 3IIP, ocBauBaronmux AOOII OOQO, xapakTepHbl CIEAYIOIINE
cneyuguueckue 00pa3oBaTeIbHbIC TOTPEOHOCTH:

- noTpeOHOCT, B ajantauud U JuGGepeHIpPOBAaHHOM MOAXOAE K OTOOpY
CONlep’KaHUsl MPOrPaMMHOTO MaTepuana y4eOHBIX MPEIMETOB C Y4eTOM  OCOOBIX
o0pa3oBaTeNnbHBIX TOTPEOHOCTEH 1 BO3MOKHOCTEH nerelt ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO
o0pa3zoBaHUs;

- NPUMEHEHHE CHEIHAIbHBIX METOJIOB M NPHUEMOB, CPEACTB OOYYEHUS C y4ETOM
ocoOeHHOCTEeH ycBoeHusi oOydarommmces ¢ 3[IP cucrembl 3HAHWN, YMEHUH, HaBBIKOB,
KOMITETEHIIUH (UCIIOJIb30BAHUE «IIOLIArOBOCTUY MPH MPEAbSIBICHUN yUeOHOT0 MaTepuala, mpu
pelIeHNH TPAKTUKO-OPUEHTUPOBAHHBIX 337a4 W KU3HEHHBIX CUTYyalluid; TpPUMEHEHHE
QJITOPUTMOB, JIOTIOJIHUTENILHOW BHM3YaJIbHOM TOAJIEPKKU, OIOPHBIX CXE€M IpPHU pelIeHUH
yueOHO-MT03HABaTENbHBIX 337a4y U pabore ¢ ydeOHOM HHpOpMaIe; pa3HOCTOPOHHSS
npopaboTka yueOHOro Marepuana, 3aKpernjeHne HaBbIKOB U KOMIIETEHIIMH NPUMEHHUTENbHO K
pa3NMYHBIM JKU3HEHHBIM CHTYalHMsM; YBEIHUYEHHE JIONU TPAKTHKO-OPUEHTHPOBAHHOTO
MaTepHaia, CBSI3aHHOTO C JKU3HEHHBIM OIBITOM IOJAPOCTKA; pPa3HOOOpa3ue W BapUaTHUBHOCTD
MPEIbSIBICHNS ¥ OOBSICHEHHS YIeOHOrO MaTepralia Py TPYAHOCTSAX YCBOCHHUS U IepepabOTKH
uHpoOpMalMU U T.1.);

- opraHuzaisi 00pa3oBaTEIBLHOTO MPOCTPAHCTBA, PabdOYEro MeCTa, BPEMEHHOM
OpraHu3aly 00pa3oBaTEIbHONM Cpeabl € YYEeTOM MCUXO(pU3NYECKHX OCOOEHHOCTEH WU
BO3MOXKHOCTEH oOyuwaromierocs ¢ 3I1P (MHIuBHIyanbHOE MPOEKTHPOBAHHE OOpa30BATEIbLHOM
CpeAbl C Y4YeTOM IIOBBIIIEHHOM HCTOIIAEMOCTH M OBICTPOH YTOMIISIEMOCTH B IIpoLiEcce
MHTEJJIEKTYaJIbHOM  JeSITeNTbHOCTH,  CHWKEHHOM  pabOTOCIOCOOHOCTH,  CHMXKEHHOM
MIPOU3BOJILHOW PETYISALINHU, HEYCTOWYMBOCTH MPOU3BOJIEHOTO BHUMAHHS, CHIDKEHHOTO 00bemMa
NaMATH U TIOHM)KEHHON TOYHOCTU BOCITPOU3BEICHNU);

- CrienMantbHasl TIOMOIIb B PAa3BUTHU OCO3HAHHOW CAMOPETYISIIIUN ACATEIbHOCTH U
MOBEJCHHUs, B OCO3HAHMM BO3HHUKAIOMIMX TPYJHOCTEH B KOMMYHUKATHBHBIX CHTYaIHsX,
WCTIOJIh30BAHUU TIPUEMOB HSMOIIMOHAIBHON CaMOPETYISIIUN, B TOOYXICHHH 3alpaiiuBaTh
MOMOIIlb  B3pPOCJIOTO B 3aTPYAHUTENBHBIX COLMAJIBHBIX CHUTYalUsX; IleJIeHaNpaBlIeHHOEe
pPa3BUTHE COIMMAIBHOTO B3auMoecTBUsA oOy4atomuxcs ¢ 311P;

- yueT (YHKIMOHAIBHOTO COCTOSIHUS ILIEHTPAIbHOH HEpBHOW CHUCTEMBI U
HEHpOIMHAMMKM TCUXWYECKUX TMpoueccoB oOyuatomuxcst ¢ 3[IP (3amennenHoro Ttemna



nepepaboTku HMH(OPMALUK, TOHMKEHHOTO OOIIEro TOHYCAa, CKIOHHOCTH K ad@eKTUBHOIMA
JIe30praHu3aluy 1eATeIbHOCTH, «OPTaHUYECKOI» JEKOHIIEHTPAllMl BHUMAHUS U JIp.);

— CTUMYJIMPOBAHUE K OCO3HAHUIO U OCMBICICHUIO, YIIOPSIA0YMBAHUIO YCBAUBAEMBIX
Ha YpPOKax 3HAHUN M yMEHUH, K NMPUMEHEHHIO YCBOCHHBIX KOMIIETEHIIMH B MOBCEIHEBHOM
KHU3HH;

- NPUMEHEHHE CIEIUAIbHOTO MOJIX0Ja K OIEHKE 00pa30BaTeIbHBIX AOCTHXKEHUN
(JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX) C YIETOM NMCUXO(U3UUECKUX 0COOCHHOCTEN 1
0coOBIX  OoOpa3zoBaTeNnbHBIX MOTpeOHOcTel oOywarommxcs ¢ 3[IP;  wucmonb3oBanue
CHEIHATbHOTO HWHCTPYMEHTApUSl OICHUBAHUS JOCTUXKEHHM U BBIBICHUS TPYIHOCTEH
YCBOCHHSI 00pa30BaTEIbHON MPOrPaMMBI;

- dbopMupoOBaHUE COLMAIBHO AKTUBHOM MMO3UIIMHU, UHTEpECca K COLIMAILHOMY MUPY C
MO3UIUI JIMYHOCTHOTO CTAaHOBJIEHUS U MPOPECCHOHATBHOIO CAMOOIIPEICIICHHUS;

— pasBUTHE M PACIIMPEHUE CPEICTB KOMMYHHMKAI[MH, HABBHIKOB KOHCTPYKTHBHOTO
OOLIEHUS M COLMAIBHOIO B3aMMOJEHCTBUS (CO CBEPCTHUKAMM, CO B3POCIBIMHU), MAKCUMAJILHOE
pacliMpeHre COIMAbHBIX KOHTaKTOB, MoMollb noapoctky ¢ 3IIP B oco3nanum couuaibHO
IPUEMIIEMOTO U OJ00PSIEMOTr0 MOBEACHHS, B U30MPATEIbHOCTH B YCTAHOBIIEHUH COIMATIBHBIX
KOHTakTOB (Mpo(uiakTUKa HEraTUBHOTO BIMSIHHS, MPOTUBOCTOSHUE BOBJICYCHHIO B
AHTHCOIMAJIBHYIO CPeNy); MPO(MUITAKTHKA aCOIUATEHOTO MTOBEICHHS.

OO0mas xapakrepucTukKa y4e0HOro npeamera

B coorBercTBuUM cdenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 0011ero o0pa3oBaHusi yyaliuecs IOJDKHBI OBIAJETh TAaKMMU [O3HABATEIbHBIMU
y4eOHBIMH JIEHCTBHAMH, KaK YMEHHE (POpMyIHpOBaTh MpoOIEeMy M THUIIOTE3Y, CTABUTh LEIU U
3aJa4M, CTPOUTH IUIAHBI JOCTHIKEHHUS IeNiell W pelleHUs MOCTaBJICHHBIX 3ajad, MPOBOIUTH
OKCIEPUMEHT W Ha €ro OCHOBE JeJaTh BHIBOJABI M YMO3AKIIOUEHUS, IMPEICTAaBISATh UX M
OTCTaMBaTh CBOIO TOYKy 3peHus. Kpome 3Toro, ywammecs TOJKHBI OBIAJAETh MNpuUEMaMu,
CBSI3aHHBIMH C OTPE/ICICHUEM TOHSATHI: OTPAaHMYMBATH HMX, ONHUCHIBATh, XapaKTepU30BATh U
cpaBHHMBaTh. CienoBaTENbHO, MPU U3YYEHUHM XMMUU B OCHOBHOM IIKOJIE YYal[Uecs IOJKHBI
OBJIA/IETh YYEOHBIMHU JEHCTBUSAMH, MO3BOJSIOMIMMU UM JOCTUYD JHYHOCTHBIX, MPEAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB.

[Ipennaraemass mporpaMMa IO XMMHUHU PACKpbIBAaeT BKJIAJ] Y4eOHOro MpeaMeTa B JIOCTH)KEHUE
Heneil OCHOBHOrO o0miero oOpa3oBaHMs M OINpENeNseT BaKHEHIINE coJiepKaTelabHble JTMHUU
npeaMera:
® (BEIIECTBO» - 3HAHHE O COCTaBE M CTPOEHHM BEIIECTB, UX CBOICTBAaX W OMOJOTMYECKOM
3HAYECHUH;
® «XHMHYECKas peakius» - 3HaHUE O MPEBPAIICHHUSIX OJHUX BEIIECTB B APYTHE, YCIOBHUSIX
NPOTEKaHMS TAKUX MPEBPAILICHUN U CTIOCO0aX YIPaBJICHUS PEaKIUIMHU;
® (IIpUMEHEHHE BEIECTB)» - 3HAHME U OMNBIT OE30MacHOT0 OOpallleHUs C BelleCTBaMH,
MaTepHajaMM U IpolieccaMy, He0OXOIMMBIMU B OBITY U Ha IPOU3BO/ICTBE;
® (S3BIK XUMHH» - ONEPUPOBAHHE CHCTEMON BaKHEHIINX XMMHUYECKHUX MOHATHH, 3HAHWE
XMMHUYECKON HOMEHKIIATYphl, a TAK)XK€e BJaJleHUe XUMUYECKONH CUMBOJIUKOI.
MecTto y4eOHOro npeamera B y4eOHOM IJIaHe

B mpomecce ocBoeHMsI mporpamMmbl Kypca XHMHUHM JJIs OCHOBHOHM IIKOJIBI Yydariuecs
OBJIAJICBAIOT YMEHUSIMU CTaBUTh BONPOCHI, HAOIIOJATh, OOBACHATH, KJIACCU(PULUPOBATD,
CpaBHUBATh, IPOBOAUTH JKCHEPUMEHTHI M HWHTEPIPETHPOBATH BHIBOJB HAa HUX OCHOBE,
OTpeneNiaTh UCTOYHMKH XMMHUYECKOW HMH(GOpMAaIMH, MojJydaTh M aHAIM3MPOBATH €€, a Takke
TOTOBHTH Ha 3TOW OCHOBE COOCTBEHHBI WH(POPMAIIMOHHBIH MPOIYKT, PE3EHTOBAThH €T0 H BECTH
JUCKYCCHIO.

[IporpaMmma Kypca XHMHMHM JUIsi OCHOBHOM IIKOJBI pa3pabaTbiBajgach € y4ETOM
NEPBOHAYAIILHBIX MPEICTABICHUH, TOJYYCHHBIX YYAIIUMUCS B HAYAJIbHOW IIKOJIE MPH U3YYEHUHU
OKpPY’KaroIIero Mupa.

Hecmotps Ha To, 4TO mpeanaraemasi mporpaMma HOCUT OOILEKYJIbTYPHBIN XapakTep U He
CTaBUT 3a/ayy Npo(deccHoHabHOM MOATOTOBKH y4YallUuXcs, TEM HE MEHee OHa IMO3BOJISIET UM



OTIPEeNIeNIUTHCS ¢ BEIOOpOM Mpoduiis 00ydeHHs B CTapILei IIKOJIe.

bazucHebIil yueOHBIN TUTAaH HAa M3YYCHHE XMMHUU B OCHOBHOM IIIKOJIE OTBOJUT 2 y4eOHBIX

Yaca B HEJIENI0 B TEUCHHE KaXKJ0ro rojga o0y4yenus, Bcero 136 ypoxos, mo 68 yacos B rox. B 9
KJj1acce — 68 4.
OcHOBHbIE H/leH NMpelIaraeMoro Kypca

MaTepUuaIbHOE EAMHCTBO BEIIECTB €CTECTBEHHOTO MUPA, UX T€HETUYECKasl CBSI3b;
INPpUYUHHO — CJICACTBCHHBLIC CBA3M MCKAY COCTaBOM, CTPOCHHUECM, CBOﬁCTBaMH,
MOJIYYCHHUEM U ITPUMCHCHUCM BCILICCTB,

[M03HABAEMOCTD BELIECTB M 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX PEaKIIHii;
OOBSCHSIONIAS U MIPOTHOZUPYIOIIAs POJIb TEOPETUUECKUX 3HAHUM /17151 (DaKTOJIOIMYECKOTO
MaTepuaia XuMUU 2JIEMEHTOB;

KOHKPETHOE XMMHUYECKOE COCIMHEHHE KaK 3BEHO B HEMPEPBIBHOW LIENH IMpeBpaIlCHUI
BCIICCTB, YYAaCTBYKOIIMUX B KPYroBOPOTC XHUMHYCCKHUX OJOJICMCHTOB B XUMHUYECKOU
IBOJIIOLINH;

OGBGKTI/IBHOCTB H MMO3HAaBACMOCTb 3aKOHOB IMPHUPOALI; 3HAHNC 3aKOHOB XUMHU IMO3BOJIACT
YIpaBJIATb XUMHWYCCKUMHAU MMpEeBpalICHUAMNU BCIICCTB, HaxXoauThb 3KOJIOTHYCCKHU
Oe30MmacHbIe CrIOCOOBI MPOU3BOJICTBA M OXPaHbI OKPYKAIOUICH Cpebl OT 3arpsi3HEHHUS;
B3aUMOCBA3AHHOCTb HAYKHM W IIPAKTUKH, Tp€6OBaHI/I$I IMMPAaKTUKU — JABWXYyLIasa CHJIa
pa3BUTHUS HAYKH, YCIEXU MPAKTUKU O0YCIOBIEHBI TOCTHKEHUSIMU HAYKU;

pa3BUTHE XMMHMYECKOM HAYKM M XMMH3ALUU HApPOJHOTO XO35MCTBA CIIy’KaT MHTEpecam
YyermoBeka M oOmiecTBa B IEJIOM, WMEIOT T'yMaHUCTHYECKHH XapakTep W MPU3BaHEI
CI0CcOOCTBOBATH PELICHUIO TTI00ATBHBIX MPOOIEM COBPEMEHHOCTH.

OTH uaeu peain3yroTcsi MyTéM JOCTUKEHUS CIEIYIOIINX LENen:

Gopmuposanue y ydalmuxcss XMMHUYECKONH KapTUHBI MUpa KaKk OPraHu4ecKOM 4acTH ero
LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI,

pazeumue TIO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEN
y4alIuxcsi B IMPOLIECCE U3YUYEHHS] UMM XMMUYECKOW HAyKW U €€ BKJIaJa B COBPEMEHHBIN
HAy4YHO — TEXHUYECKHI mporpecc;

Gopmuposanue BOXHEWIIUX JOTMYECKHX OINEpaluii  MBIIUICHUS ( aHalU3, CHHTES,
00o0mIeHne, KOHKPETH3alHsi, CpPaBHEHHWE W [p.) B TMPOLECCE IO3HAHUS CUCTEMBI
Ba)XHEHIINX MOHATHHA, 3aKOHOB U TEOPUI O COCTaBe, CTPOEHUH U CBOMCTBAX XMMHUYECKUX
BEIIIECTB;

gocnumanue yOexJIEHHOCTH B TOM, YTO MPUMEHEHHUE MOJYYSHHBIX 3HAHUN M YMEHHH 1O
XUMHUU  sIBIsieTCs  OOBEKTHBHOM HEOOXOOUMMOCTBIO JUIsl Oe3omacHoi paboTel ¢
BCIICCTBAMH U MaTCpUualaMHi B 6I>ITy M Ha ITPOU3BOACTBE,

npoekmupogaHue U  peaniusayusi  BBITYCKHUKAMHU  OCHOBHOM  IIKOJBI  JIMYHOM
00pa3oBaTeNbHONW TpPAaeKTOPUU: BBIOOP Mpoduiast oOydeHUs B CTapiled IIKOoJe WM
MPOQEeCCHOHAIBHOTO 00Pa30BaTEIbHOTO YUPEIKICHNUS,

o6nradenue  KIIOYEBBIMM  KOMIIETEHIMSMH  (yueOHO  —  TO3HaBaTEIbHBIMU,
I/IH(i)OpMaHI/IOHHBIMI/I, IIEHHOCTHO — CMBICJIOBBIMHU, KOMMYHI/IKaTI/IBHBIMI/I).

3HaYUTENbHOE MECTO B COAEPIKAaHUHU Kypca OTBOJUTCS XUMHUECKOMY 3KCIepUMEHTy. OH
MO3BOJISIET CPOPMUPOBATH Y YHAIIUXCS CHEIUATBHBIC TPEIMETHBIE YMEHUS padoTaTh ¢
XUMHUYECKHUMH BEIIECTBAMH, BBIMIOTHATH MPOCTHIE XUMHUYECKHE OIMBITHI, HAYYUTh WX
0€30MacCHOMY W DKOJIOTHYECKH TPaMOTHOMY OOpAaIlleHHIO C BENIeCTBaMHU B OBITY W Ha
IIPOM3BOJICTBE.

[TpakTueckue paboOThl CrPyNIUPOBAHbI B OJOKH — XUMUYECKUE TMPAKTUKYMbI, KOTOPbIE
CIly’)kaT HE TOJIbKO CpPEACTBOM 3aKpeIUICHHWs YMEHUH M HaBBIKOB, HO M KOHTPOJIS
KayecTBa UX COPMUPOBAHHOCTH.

B kypce 9 xiacca BHayanme 0O0OOINAIOTCS 3HAHMS Y4aIIMXCs MO Kypcy 8 Kiacca,
ano(eo30M KOTOPOTO SIBISIETCS Tepuoandecknii 3akoH u [lepmoanmdeckas cuctema
xumuueckux dsnemeHtoB JI.M.MenneneeBa. Kpome Toro, o0oOmarmTCs CBEACHHUS O



XUMHUYECKHX peaKIHusX M HX KilacCu(PUKAMU - 3HAHHUS YCIOBUH, B KOTOPBIX
MPOSIBIISIIOTCA XUMUYECKUE CBOMCTBA BELIECTB, U CIIOCOOOB YNPaBICHUS XUMHYECKHUMHU
npoueccamM. 3aTeéM paccMaTpUBarOTCsl OOLIME CBOWCTBA METAJUIOB M HEMETAJLIOB.
[IpuBoasATCS CBOMCTBA WICNIOYHBIX M MIETOYHO3EMENbHBIX METAUIOB M TajlOreHOB
(IpOCTBIX BELIECTB U COCIUWHEHUN TaJIOT€HOB) KaKk HamOoJiee SIPKUX MpeicTaBUTENCH
9TUX KJIACCOB AJIEMEHTOB M HX CpaBHUTENbHAs XapaKTepucTuka. B kypce moapoOHO
paccMaTpUBaIOTCsl COCTaB, CTPOEHUE CBOMCTBA, MOJYyYE€HHUE M NMPUMEHEHHUE OTHAEIbHBIX,
BaXXHBIX B XO3HCTBEHHOM OTHOIICHHM BEUIECTB, 00PA30BaHHBIX JIeMEHTaMH 2 — 3 —T0
HIEPUOIOB.

IL.IInanupyemble npeaMeTHbIC Pe3yJIbTATHI 0CBOCHHS KOHKPETHOI0 y4e0HOro nmpeamMera
Ilpeomemmnuwie pezyivmamul 00y4enus.
Vyammiics 10JDKEH yMeTh:

* WCMOJb30BaTh NPHU XaPAKTEPUCTUKE IMPEBPAIICHUN BEHIESCTB IOHATHS («XHMHYCCKAs
peaKkuus», «PEeaKklUuH COCIUHEHUS», «PEAKIMU PA3JIOKEHH», «PEaKIMU OOMEHa», «PeaKIuu
3aMCIICHUSY, «PEAKIMH HEUTpaIM3allul», <(AK30TEPMHUCCKHAE PEAKIUN», <«3HIAOTCPMUYCCKHUEC
peakuumny, «obparumMbIe peakuum, «HEeoOpaTUMbIE peaKIm, «OKHUCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIC PEAKIIHI;

* XapaKTepU30BaTh OOIME XMMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB U THPOKCH/IOB;

* IPUBO/UTH TIPUMEPHI PEAKLUA, MOJATBEPKIAIOMNX XHMHUYECKHE CBOWCTBA aM(OTEPHBIX
OKCHUJIOB - TUIPOKCHUJIOB;
*  J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKIUI 0 YHCIy U COCTABY MCXOJHBIX BEUIECTB U
OPOJYKTOB PEAKLMH, a Takke TeIIoBoMYy 3(QeKTy; HalnpaBlICHUIO IPOTEKaHUS peaKluy;
W3MEHEHUIO CTEIICHEH OKHCIICHHs DJIEMEHTOB; arperaTHOMY COCTOSIHAIO HCXOJHBIX BEIIECTB;
Y4aCTHUIO KaTaJIn3aTopa;

* O0BACHATH U IPUBOIUTH MPUMEPHI BIUSHUSI HEKOTOPBIX (haKTOPOB (IPUPOIa Pearupyromx
BEIIECTB, KOHIIGHTpAIUsl BEILECTB, [JaBJIEHWE, TEMIlepaTypa, KaTaau3arop, MOBEPXHOCTb
CONPUKOCHOBEHMSI pEarupyrolrx BEIIeCTB) Ha CKOPOCTh XMMHUECKUX PEaKIINid;

* HAOTIO/IATh W ONKCHIBATH YPABHEHUS PEAKIINI MEKIY BEIIECTBAMH C IMOMOIIBIO €CTECTBEHHOTO
PYCCKOTO WJTH POJHOTO) SI3bIKA U SI3bIKA XUMHH;

* IPOBOJUTH OMbBITHI, MOJATBEP)KAAIONINE XUMHUECKHE CBOMCTBa aM(OTEPHBIX OKCHIIOB U
THJIPOKCHUIOB; 3aBUCUMOCTH CKOPOCTH XUMHUECKOW PEaKIIMU OT PA3IUYHbIX (hakTopoB (TIpupoaa
pEearvpyromMXBEIIECTB, KOHILIEHTpAllMsl BEIIECTB, JABJICHHE, TEMIIEpaTypa, Karajliu3arop,
MOBEPXHOCTh COMPUKOCHOBEHUSI PEArupyIOIINX BEIIECTB).

Memanpeomemmuwle pe3ynbmamot 00yyenu.
Vyamuiics T0JKeH yMeThb:

* ONIPENICNIATh 1IeTb Y4eOHON JESATETHHOCTH C MOMOIIBIO YUUTENS M CaMOCTOSITEIbHO, UCKATh
Cpe/icTBa €€ OCYIIECTBICHUs, paboTas MO IUIaHy, CBEpSATb CBOM JEHCTBHS C LEIbI0 U IpU
HEOOXOAMMOCTH HCTIPABIISATH OLUTMOKH C MOMOIIBIO YUUTENS U CAMOCTOSITENLHO;



* COCTaBJISITh QHHOTALMIO K TEKCTY;

*co3aBaTh MOJENM C BBIICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa H
NPEACTaBICHUEM UX B IPOCTPAHCTBEHHO-TPaPUIECKON MM 3HAKOBO-CHMBOJIMUYECKOM (hopme;

* OIpeIeNATh BU/IbI Kiaccu(UKauy (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

* OCYILECTBJISTh NPSIMOE ACAYKTUBHOE JI0KA3aTENbCTBO.

Paznen «Merauibp»

IIpeomemmnoie pezynomamol 00yueHus.
Yyamuics J0JKEH yMeThb:

* UCIOJIb30BaTh NPU XapaKTEPUCTUKE METAIOB M WX COCAMHECHUM TOHATHS «METAJUIbI», «Psi
AKTUBHOCTU METAJUIOBY, «IIETIOYHBIE METAIUIBDY, (ILIETIOYHO3EMEITBHBIE METAILIBD), UCIIOIL30BATh UX MPU
XapaKTepPUCTUKE METAJIOB;

* 1aBaTh XapPAKTEPUCTUKY XUMHUYECKHX AJIEMEHTOB-METAUIOB (IIEIOYHBIX METAIOB, MAarHus,
KaIbLIUs, AJIFOMUHUS, Kejie3a) M0 HMX IMOJokeHHio B Ilepuoaudeckoil cuCTeMe XUMHUYECKHUX
anemenToB JI. WM. MenneneeBa (XMMHUYECKMM 3HAK, IOPSIKOBBIM HOMEp, NEPHOA, TIpyIa,
MOJArpyImna, OTHOCUTENIbHAs aTOMHAas Macca, CTPOCHUE aroma: 3apsj sIpa, YKCIO NPOTOHOB U
HEUTPOHOB B spe, OOIIee YHCIIO JICKTPOHOB, PACIPEICICHHE JJICKTPOHOB IO AJICKTPOHHBIM
CJIOSIM; TTPOCTOE BeUIeCcTBO, (hOpMyJia, HA3BaHUE M TUII BBICIIIETO OKCUAA U THUIPOKCHIA);

* Ha3bIBAaTh COCMHCHUS METAIIOB M COCTABJIATH MX (POPMYJIBI ITO HA3BAHUIO;

* XapaKTEepPH30BaTh CTPOCHUE, 00IIHME (PU3NICCKHE U XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIICCTB-
MCTAJIJIOB;

* O0BSICHATH 3aBUCUMOCTh CBOMCTB (MJIU MPEACKA3bIBaTh CBOMCTBA) XUMUUYECKHUX JIEMEHTOB-
METAIOB  (pagyc, METAUTMYECKHE CBOMCTBAa 3JIEMEHTOB, OKHCIUTEIILHO-BOCCTAHOBUTEIIHHBIE
CBOIICTBa 2JIEMEHTOB) U 0Opa3yeMbIX WMH COEIUHEHUH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB M THJIPOKCHJIOB, OKHCIIMTEILHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA) OT TIIOJIOKEHHSI B
[Teproauueckoit cucreme xumudeckux snemeHToB 1. 1. Menneneena;

* ONKUCHIBATH OOIINE XMMHUYECKHE CBOMCTBA METAJIOB C IMMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJHOTO) SI3bIKA U SI3bIKA XUMHUH,

* COCTaBIIATb MOJICKYJISIDHBIE YPAaBHEHUS pEaKUHUH, XapaKTEPU3YIOIIHMX XUMHYECKHE
CBOMCTBA METAUIOB M HX COCIMHEHUH, a TAaKXKE »DIJIEKTPOHHBIE YPABHEHMS IPOLECCOB
OKHCJICHHUS-BOCCTAHOBIICHUS;

* YPaBHEHHUS DJIEKTPOJMTUUECKON JUCCOLMALMU; MOJEKYJSPHBIE, TIOJHBIE U COKPALLECHHBIE
VIOHHBIC YPABHEHUS PEAKIUI C YUACTUEM BJIEKTPOJIUTOB;

* YCTAHABIIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBA3M MEXIY CTPOEHHEM aToMa, XMMHUUYECKOU
CBSI3bI0, THUIIOM KPUCTAUTMYECKONW PEIIETKH METAJUIOB U WX COEAUHEHUH, HX OOIIUMHU
(bU3NYECKUMU U XUMUYECKUMU CBOWCTBAMU;

* OIMCHIBATh XMMUUYECKHUE CBOMCTBA IEIOYHBLIX M IEIIOYHO3EMEILHBIX METAJIOB, a TAKXKE
ATIOMHUHUS U JKeJle3a U MX COCJUHEHHH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJIHOTO)
SI3BIKA M S3BIKA XUMUH,

* BBIIIOJIHATH, HAOMIOJaTh M OMUCHIBATH XMUMHUYECKHH SKCIEPUMEHT IO Pacro3HaBaHHUIO
BOKHEHIIMX KATUOHOB METAJJIOB, THAPOKCUIUOHOB;

*3KCIIEPUMEHTAJILHO HCCJENI0BATh CBOMCTBA METANIOB M HUX COEAUHEHUM, peniaTh
AKCIIEPUMEHTAJIbHBIE 33]1a4M 10 TeMe «MeTably;

* ONIUCBHIBAaTh XUMHUYECKHHM SKCIIEPUMEHT C TIOMOIIbI0 €CTECTBEHHOro (PYCCKOro WU
POJIHOTO) sA3BIKA U S3bIKA XUMMUH;

* IPOBOJIUTH PAcyUeThl 0 XUMUYECKUM (POpMysIaM U ypaBHEHUSAM pEaKlMid, MPOTEKAIOIINX C
Y4aCTHEM METAJUIOB U UX COCIUHEHUN.

Memanpeomemmule pe3ynbmanmosl 00yueHU.

Yyamuics J0JKEH yMeThb:



* paboTaTh MO COCTABJIICHHOMY IUIaHY, UCTIOIB3Ys HAPSAY C OCHOBHBIMH U JTOTIOJTHUTEIHHBIC
cpencTBa (CrpaBOYHYIO JIMTEPATYPY, CIOKHBIE TPpUOOopHkI, cpencta UKT);

*C TMOMOIIBIO yUYUTENss OTOMpATh JUIs pelleHUs YYeOHBIX 3a/ad HEeOOXOIUMBIC CIIOBapH,
SHIUKJIONEIUH, CIIPABOYHUKHU, JIEKTPOHHBIE IUCKH;

* COMOCTABIIATh M OTOMPATh HWHPOPMAIMIO, MOIYYEHHYI) W3 PA3JIMYHBIX HMCTOYHHUKOB
(cmoBapu, SHIMKJIONEANU, CIIPABOYHUKH, SJIEKTPOHHBIE AUCKH, ceTh IHTepHEeT);

* IPEACTaBIATh UHPOPMAILIMIO B BUAE TaOJIHI], CXEM, OMIOPHOTO KOHCIEKTa, B TOM YHCIIE C
npumenenueM cpeacts UKT;

* 0hOpMJISATE CBOM MBICIIM B YCTHOM U THCbMEHHON PEYM C YYETOM CBOMUX Y4YEOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYyallMid, B TOM uuciie ¢ npuMmeHenuem cpeacts UKT;

* COCTaBJISITh PELICH3UIO Ha TEKCT;

* OCYILECTBIISTH I0KA3aTEIbCTBO OT MPOTUBHOTO.

Pasznena «Hemeramann»
IIpeomemmuoie pezyromamot 00yueHus.
VYyamuiics J0JKEH yMeTh:

® UCIIOJIB30BATh IMIPU XAPAKTCPUCTHUKE MCETAJIJIOB M UX COGIII/IHCHI/Iﬁ IIOHATHUSA «HEMETAJJIbI»,
«TaJIOTeHbl», «AJUIOTPOMHbBIE BUAOU3MEHEHHUS», KECTKOCTb BOBI», «BPEMEHHAs >KECTKOCTh
BOIBD», KIIOCTOSAHHAA XXCCTKOCTh BOJAbI», «06111a51 JKECTKOCTBh BOABI»,

* 1aBaTh XapaKTEPUCTUKY XMMHUYECKHUX HIIEMEHTOB-HEMETAUIOB (BOJOpOJA, TaJOIr€HOB,
KHCJIOpO/a, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUs) MO0 UX MoJiokeHHio B [leproanyeckoit
cucreMe XxuMudeckux snemeHToB J[. Y. MenaeneeBa (XuMU4ecKUi 3HaK, MOPSAIKOBBI HOMED,
nepuoj, Tpymmna, MOArpyIa, OTHOCUTENbHAsE aTOMHAas Macca, CTPOCHHME aToMa: 3apsi sjpa,
YHCJI0 IPOTOHOB U HEMTPOHOB B sijipe, 0o0llee YMCI0 IEKTPOHOB, paclpeesieHHe 3JIeKTPOHOB
[0 AJIEKTPOHHBIM CIIOSIM; MPOCTOE BEIIECTBO, (OpPMYIa, Ha3BaHWE W THII BBICIIETO OKCHAA U
THJIpOKCUAa, GOopMyNa U XapakTep JETy4ero BOJOPOJHOIO COSAUHEHHS);

* Ha3bIBaTh COEIMHEHNS HEMETAIIJIOB U COCTABIIATH UX (POPMYJIBI [0 HA3BAHUIO;

* XapaKTepH30BaTh CTPOEHHUE, OoOlMe (QU3MUECKHe M XUMHUYECKHE CBOMCTBA IPOCTHIX
BEIIECTB-HEMETAIJIOB;

* 00BACHATH 3aBUCUMOCTb CBOMCTB (WJIM MPECKA3bIBATh CBOWCTBA) XUMHUECKUX JIEMEHTOB-
HEMEeTaJUIoB  (paaMyc,  HEMETaJUIMYeCKHWe  CBOICTBA  DJIEMEHTOB,  OKHMCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE CBOICTBAa 3J€MEHTOB) M 00pa3yeMbIX HMH COEIWHEHHH (KHCIOTHO-
OCHOBHBIE CBOMCTBA BBICIINX OKCHAOB W TUAPOKCHIOOB, JICTYUYUX BOAOPOJHBIX COGI[I/IHeHI/II\/JI,
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBAa) OT mMonoxeHuss B Ilepuoanueckoil cucreme
xumMuueckux ayemenToB J[. . Meneneena;

* ONIUCBIBATh OOIIME XHUMHUYECKHE CBOMCTBA HEMETAJUIOB C IOMOUIbIO €CTECTBEHHOI'O
(PyCCKOTO MU POJHOTO) SI3bIKA U SI3bIKA XUMHH;

* COCTaBJIATh MOJIEKYJISIDHBIE YPAaBHEHHs DPEAKIHUH, XapaKTEPU3YIOIIUX XUMHYECKHE
CBOMCTBA HEMETAIUIOB M MX COCAMHEHWH, a TaKkKe DJJIEKTPOHHBIE YPAaBHEHUs IPOLECCOB
OKHCJIEHUS-BOCCTAHOBJICHUS;

® YpaBHCHUA BHGKTpOHI/ITI/IquKOﬁ Aucconranvi, MOJICKYIISAPHBIC, IMOJIHBIC W COKPAIICHHBIC
VOHHBIE YPABHEHMSI pEAKLIUI C Y9aCTUEM DIIEKTPOJIUTOB;

® YCTaHABJIMBATh MPUYUHHO-CIICACTBCHHBIC CBA3HM MCXKIY CTPOCHHEM aroMma, XUMHYECKOH
CBSI3bI0, TUIIOM KPHUCTANIMYECKOH pEIIeTKH HEMETaIOB M HMX COCIUHEHUH, MX OOUIMMHU
(1)I/ISI/I‘I€CKI/IMI/I U XUMHYECKHUMHU CBOﬁCTBaMH; ONNCHIBATh XMMHYECKHE CBOMCTBA BOoaOpOaa,
raJloreHoOB, KHCIIOpoJa, cephl, a3oTa, Gocdopa, rpaduta, anmaza, KpEMHHUS U UX COCIUHEHUN C
MOMOIIbIO €CTECTBEHHOTO (PYCCKOI0 MM POJIHOTO) A3bIKA U S3bIKA XUMHUH;

* ONIUCBIBATh CIIOCOOBI YCTPAHEHHUs KECTKOCTU BOJbI M BBINOJHATH COOTBETCTBYIOIIUN MM



XUMUYECKHUM DKCIIEPUMEHT;

* BBIIIOJIHATh, HAOJIOAAaTh M OMNMCHIBATE XMMUYECKHUH HKCIEPHUMEHT IO PAacClO3HAaBaHUIO
HMOHOB BOJIOpOJIa U aMMOHHMS, cylb(dar-, KapOoHaT-, cuiHMkar-, ¢ocdar-, XJopua-, OpoMua-,
UOJH/I-UOHOB;

* SKCIIEPUMEHTAJILHO HUCCIIEIOBAaTh CBOIMCTBA METAJUIOB M WX COCAMHEHHH, pelarb
JKCIEpUMEHTAJIbHbIE 3a/1auu 10 TeMe «HemeTamby;

* ONIUCHIBATh XUMHYECKHH HKCHEPUMEHT C IOMOIIBI0 E€CTECTBEHHOIO (PYCCKOTO WM
POZHOTrO0) A3bIKA U SI3bIKA XMMUHU;

* IPOBOAMTH PACUETHI IO XUMUYECKUM (hopMyliaM U ypaBHEHHSM PEAKIHi, MPOTEKAIOIINX C
y4acTHEM HEMETAJJIOB U UX COEAMHEHU.

Memanpeomemmnuwie pe3yibmamot 00yueHUs.
Yyamuics J0JKEH yMeThb:

* OPraHM30BbIBaTH  yueOHOE  B3auMOJEWUCTBHE B  Tpymme  (pacnpedensiTts  poiiu,
JIOTOBapUBATHCA APYT € APYTOM U T. 11.);

* IpeBUICTH (TPOTHO3UPOBATH) MOCIEACTBHS KOJUIEKTUBHBIX PEIICHHIA;

* IOHMMAaTh IIPUYMHBI CBOETO HEYCIIEXa U HAXOAUTH CIIOCOOBI BBIXO/1A U3 3TOW CUTYAlNY;

*B JIMAJIOT€ C YYUTEIEM YUUTbCS BBIPAOATHIBATH KPUTEPUHM OLIEHKH U OMNPENENATH CTEreHb
YCHEITHOCTH BBITIOHEHHSI CBOEH pabOTBHI M PabOTBI BCEX, MCXOIS M3 WMEIOIIMXCS KPUTEPHUEB;
COBEpPLIEHCTBOBATh KPUTEPUU OLIEHKH U MOJIb30BATHCA UMH B XOZ€ OLIEHKH U CAMOOLIEHKH;

* OTCTaMBAaTh CBOIO TOUKY 3PEHUS, ApIyMEHTUPYSI €€;

* TIOATBEP>KAATh apryMEHTHI (haKTaMu;

* KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO;

* CIIyLLIATh JPYTUX, MIBITATHCS IPUHUMATD APYT'YIO TOUKY 3PEHUS;

* OBITh TOTOBBIM MU3MEHHUTH CBOIO TOUKY 3PEHUS;

* COCTaBIIATH pedepaT Mo onpeeneHHoi hopme;

OCYHICCTBJIATh KOCBECHHOC PA3ACIIMTCIILHOC JOKA3aTCIILCTBO

ITI. Copep:xanne y4eOHOro npeamera
Temal. O0mas XapaKTepuCTUKA XUMHYECKUX 3JIEMEHTOB U XMMHYECKUX peakuuii (6 4.)

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema xuMudeckux 3yieMeHToB J[.M1.Menneneesa B
CBETE YYEHHUs O CTPOCHMH aTOMa, UX 3HAUEHUE. XapaKTEPUCTHKA JIEMEHTA II0 €0 MOJIOKEHUIO
B TEPUOJMYECKON cucTteMe xumudeckux snemeHtoB [[.M.MennaeneeBa. CBoiicTBa OKCHUIIOB,
KHCJIOT, OCHOBAaHHMM M COJIEH B CBETE€ TEOPHUM DJIEKTPOJIMTUYECKOW AMCCOLMALMM U INPOLIECCOB
OKHCJIEHHS — BOCCTAHOBJICHUSI.

I'eneTnyeckue pAABl METAJlJIa WU HEMCETAJlJIA. XapaKTepI/ICTI/IKa XHUMHUYCCKOIro 9JICEMCHTa II0
KHCJIOTHO — OCHOBHBIM CBOMCTBaM O6pa3yeMLIX UM CO€OUHEHMH.

[TonsiTue o mnepexoaHbIXx »dneMeHTaXx. AMdoTepHOCTh. ['eHeTHuecKuil psa  MEepexoHOTO
aneMeHTa. AMQOTEpHBIE OKCHIBI M THIPOKCHUIBL. XHMHUYECKas OpraHu3alus MPUPOIBL.
Xumnueckue peakuuu. CKopocTh XMMUYECKOM peakinu. Katanuzaropsl U KaTtaaus.

JlaGoparopubie onbIThl. 1. [ToydeHue rupokcuaa MUHKA U UCCIEOBAHUE €0 CBOMCTB. 2.
MopnenupoBanue mnocrpoeHus llepuauueckoin cucremsl J[.M.MenneneeBa. 3. 3amemieHue
XKeJne30M Meau B pactBope cynbdara meau (I1).4. 3aBHCUMOCTh CKOPOCTH XMMHYECKOW PEAKITUN
OT KOHLEHTPALMU PEarupyroluxX BELIECTB HA IPUMEpPE B3aUMOJCUCTBUS LHMHKA C COJIIHOU
KHUCJIOTOM pa3IU4HON KOHLIEHTpaluu. 6. 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM peakuuu OT
IUIOLIA/IA CONIPUKOCHOBEHUS PEarMpyroIIuX BeIecTB. 7. MoaenupoBaHue «KUIALIETO CIos». 8.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM peaklUyd OT TEeMIIepaTypbl PEearupyrouux BelIeCTB Ha



npuMmepe B3auMoaelcTBua okcuga Meau (I)c pacTBopoM CEHHOM KHCIOTBI pa3IMYHON
Temriepatypbl. 9. PaznokeHue mepokcuza Bojgopoaa ¢ momMolnsio okcuaa mapranma (IV). 10.
OOHapyxeHue Karanasbl B MUIIEBHIX Mpoaykrax. 11. MarnbupoBanne B3aMMOAEHCTBUS KHCIOT
C METAJUIAMH YPOTPOIIMHOM.

Tema 2. Metasuibl (15 u)

ITonoxenune wmeraiuioB B nepuogudeckon cucreme JI. M. MenneneeBa. Merammdeckas
KpUCTAJUTMYECKas PEIIeTKa U META/NINYeCKasi XUMUdecKas cBs3b. O0mue Gpu3ndeckrue CBOMCTBA
MetauioB. CIulaBpl, MX CBOWCTBA M 3HaueHHME. XHWMHUYECKHE CBOMCTBA METAIJIOB Kak
BOCCTAHOBHUTEJICH, a TaK)KE€ B CBETE UX MOJIOKEHUS B DJICKTPOXUMHUYECKOM Py HANPSIKECHUI
MeTtamuioB. Kopposus metamioB u crioco0bl 60pr0ObI ¢ Hell. CIiaBbl, KX CBOMCTBA U 3HAUYCHHE.

OOmast XapakTepUCTHKA IIEIOYHBIX MeTauioB. Mertamasl B mpupone. OOmme crnocodbl ux
MOJIyYEHUSI.

O6H_[aﬂ XapaKTCPUCTHKA HICTIOYHBIX METAJLIIOB.

Mertainst B ipupoe. O0mu criocoos! ux nosrydenus. Ctpoenue atoMoB. [llenounbpie MeTamib -
MPOCThIC BelllecTBa. BakHellne coeTMHEHUs MIEIIOYHBIX METANJIOB - OKCHUIbI, THAPOKCUABI U
conu (XJopuabl, KapOOHATHI, Cynb(aThl, HUTPATHI), ©X CBOWCTBA W NPUMEHEHHE B HAPOIHOM
xo3siicte. Kanuiineie ynoopenusi.

OO61as xapakTepyCTHKa 3JIEMEHTOB IMIaBHOM noArpynimsl 11 rpymnimer.

Crpoennie artomoB. lllenodno3emMenbHBIE METAIBI — MPOCTHIE BEIIECTBA. BaxHenmme
COC/IMHEHUS IIEIOYHO3EMENbHBIX METAIOB — OKCHJABI, THAPOKCHIBI M COJIM (XJIOPHIHI,
KapOOHATBI, HUTpPATHl, CyJabdarel, ¢ocdaTsl), UX CBOWCTBA W MPUMEHEHHWE B HAPOIHOM
XO3SIUCTBE.

ATIOMUHUAHN.

Crpoenne aroma, (usnueckue XMMUYECKHE CBOIcTBa mpocrtoro BemiecTBa. CoeauHEHUs
AITIOMHUHUS - OKCUJ U TMJIPOKCH], WX aM(OTepHBIH XapakTep. BakHelne coau aaroMUHUS.
IIpuMeHeHne antOMUHNS U €70 COCIUHEHUMN.

Keneso.

Crpoenue aToma, pU3MUECKHE U XUMHUECKHE CBOMCTBA MTPOCTOrO BeliecTBa. [ eneTnueckue
2 3 9 N
pagel Fe” m Fe’*. Baxueiimme conm »kene3a. 3HaueHUE JKENe3a M €r0 COEIAMHEHHH IS
MPUPOBI U HAPOJHOTO XO35MUCTBA.

JeMoHcTpanuu.

OOpa3upl  MIENTOYHBIX M IIEJIOYHO3eMENbHbIX  MeTauioB. OOpasmbl  CIUIaBOB.
BzaumopeiicTBue HaTpus, JUTHS U KAJIbLUSA C BOJOW. B3anmmopeilcTBhe HaTpus U Mar"us ¢
KUCIOpOAOM. B3aumoaencTBue MEeTauIoB ¢ HeMeTaulamu. llonmyueHne ruipokcuaoB Kenes3a
(I1) u (III).

JlaboparopHsblie onbIThl. 12. B3anMozeiicTBre pacTBOpOB KUCIOT U COJIEH ¢ MeTauiamu. 1 3.
O3HakoMmieHue ¢ pyaamu xkenes3a. 4. OkpaimirBaHue IUIAMEHHU COJIIMU IIEJIOYHBIX METAIIOB. 15.
[Tonydyenue rugpokcuia KaiablUs U HcclieoBaHUE ero cBOoMcTB.16. I[lomydyenue rumpokcuaa
aIFOMHMHUS U UCCIICIOBAaHME €ro CBOMCTB. 17.B3anmopeiicTBre xele3a ¢ COIIHON KUCIOTOH. 18.
[Toryuenue ruapokcuos xenes3a (II) u (1) u u3yduenune ux cBONUCTB.

Tema 3. [Ipaktukym Ne 1. CpoiicTBa MeTaJI0B M UX coeqnHeHUit (34)



1. OcyuiecTBieHHE LENOYKM XUMHUYECKUX mpeBpauieHuil.2. Ilomyuenue u cBoMCTBa
COEIMHEHUN MeTauioB. 3. PemieHune sKCeprMEHTaNbHBIX 3aad Ha paclno3HaBaHUE U
MOJIy4YeHUE COCTMHEHUI METAJIJIOB.

Tema 4. Hemerasisbl (23 4)

OO0mrast xapakTepuCTHKa HEMETAILIOB: NojoxkeHue B [lepuoandeckoit cucteme, 0COOEHHOCTH
CTpPOEHHUSI aTOMOB, 3JeKTpooTpuuarenbHocTh (D0) kak Mepa HeTaluIMUHOCTH», panx 0.
Kpucrannuueckoe CTpOCHHE METAIOB - NPOCTHIX BemecTB. Ajutorporus. Dusndeckue
cBoiicTBa HEMETAIOB. OTHOCUTEIBHOCTD TIOHSATHIA «METAJLD - «HEMETAILI.

Bonopon.

[Tonoxenne  Bomopoma B Ilepuonmyeckodl  cucreMe  XMMMYECKMX  3JIEMEHTOB
JA.M.Menneneea. CrpoeHune atomMa U MoJieKyinbl. Dusnueckue M XUMHYECKHE CBOMCTBA
BOJIOPOJ1a, €r0 MOITY4YEHUE U IPUMEHEHHE.

Bona.

Crpoenue wmosiekynsl. Bomopomnas xumudeckas CBsi3b. DU3HYECKHE CBOWMCTBA BOJBIL.
AHoMmanuu cBOMCTB BoAbl. [ 'uapodunbHbie U ruApoPOOHBIE BelecTBA. XMMHUUECKHE CBOWCTBA
Boibl. KpyroBopor Boabl B mpupojne. Bomoouncrtka. Aspainus BOABL. BBITOBBIC (QHIBTPHL
MunepanbHble BoJbI. JJUCTUIUITMPOBAaHHAS BOJIA, €€ TIOyYeHHE U IPUMEHEHHUE.

OO0m1as XxapakTepucTHUKa rajJoreHoOB.

Crtpoenue aromoB. [IpocTbie BemiecTBa W OCHOBHBIE COCIMHEHHS TaJIOTEHOB, WX CBOWCTBA.
Kpatkue cBenenus o xjope, Opome, prope u noje. [IpuMenenue ranoreHoB U X COSIUHEHH B
HApOIHOM XO3sIICTBe.

Cepa.

CrtpoeHue aToma, ajsIOTPOINHMsI, CBOMCTBA U IPUMEHEHUE poMOUUuecKoil cepbl. OKCHIIbI CEpBI
(IV u VI), ux nonyuenue, cBoiictBa 1 npumeHenue. CepHast KUCIIOTa U €€ COJIU, UX PUMEHEHUE
B HapOJHOM X03s11cTBE. [IpOM3BOACTBO CEPHON KUCIIOTHI.

A3orT.

CrtpoeHune aTroma U MOJIEKYJIbl, CBOWCTBA MPOCTOIO BEIIECTBA. AMMHUAK, CTPOCHHE, CBOWCTBA,
nojiyueHue M npuMeHenue. Coau aMMOHUS, UX CBOMCTBa M npuMeHeHue. Oxcunpl azora (II) u
(IV). AzoTtHas kucnora, ee CBOilcTBa W HpuMeHeHHe. HutpaTtbl M HMUTPUTHI, mpobiema HX
COJIepKaHUS B CEITbCKOXO035HCTBEHHON MPOAYKIMH. A30THBIE yI00pEHUS.

@ o ¢ dop.

Crpoenue aTroma, aJIOTpONHMs, CBOICTBa 0esoro M KpacHoro Qocdopa, UX IpUMEHEHHE.
OcHoBHble coenuHenus: okcua (ochopa (V) u oprodocdopnas xkuciora, ¢docdarsl.
®ochopuble y1oOpeHus.

Y raepon.

Crpoenne aroma, aljIoTpomnus, cBoiicTBa Moaupukanuii, npumenenue. OKCHIBI yriepoa
(II) u (IV), ux cBoiictBa u nmpuMmeHenue. KapOoHaTsl: KanbLUT, CO/A, MOTAlll, UX 3HAUYEHUE B
MPUPOJIE U )KU3HH YeJIOBEKa.

Kpemuui.



CrpoeHne aTtoMa, KpHUCTAUIMYECKUH KPEMHMI, €ro cBoiictBa M mHpuMeHeHue. Okcup
kpemuus (IV), ero npupoansie pazHoBuaHOCTH. CHIIMKAThI. 3HAYCHHE COCTMHEHUN KPEeMHUS B
JKUBOU M HEXUBOU npupoje. [loHaTre o CHIIMKaTHONW MPOMBIIIIIEHHOCTH.

JemoHcTpamuu. OOpasiibl rajloreHOB - MPOCTHIX BEIIECTB. B3anMoeiicTBUE rajJOreHoB C
HATpUEM, AJIIOMUHUEM. BbITeCHeHHME XJIOpOM OpoMa MM HOJa W3 PACTBOPOB HMX COJICH.
B3aumopeiictBue ceppl ¢ MeTa/UIlaMH, BOJOPOJOM M KHCIOpoaoM. BsaumojeicTBue
KOHHCHTpHpOBaHHOﬁ a30THOU KHUCJOTEI C MECAbHO. HOFJIOIJ.[GHI/IG YIJieM paCTBOPCHHBIX BCUICCTB
WK ra3oB. BoccraHoBieHHne Meau W3 ee okcuaa yriieM. OOpasilbl MPUPOAHBIX COCTUHEHHIA
xJopa, cepbl, pocdopa, yriepona, kpemanss OOpasibl BaKHEHIINX TSI HAPOJHOTO XO3SHCTBA
cynb(}aToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3IBI CTEKIIA, KEPAMHUKH, [IEMEHTA.

Jlabopamopuvie onvimer. Ilonydenue KadecTBeHHas peakuuss Ha XJOPHUA-HOH. 8.
KavectBennas peakius Ha cyibdar-uoH. 9. PacnosnaBanue coneil ammonwus.10. ITomydenue
VIJIEKHCIIOTO Ta3a U ero pacro3HaBanue.l1l. KadectBeHHas peakuust Ha kapOoHaT — WOH.12.
O3HakoMJIEHHE C NPUPOAHBIMU CHIMKaTaMu.l3. O3HakOMJIEHHE C MPOAYKLUUEH CHIMKATHON
IPOMBIIIJIEHHOCTH.

Tema 4. llpaktuxym Ne 2. «CBoMCTBa HEMETAJUIOB M UX coequHeHui (3 4)

4. PemieHue sKCIepUMEHTAIBbHBIX 3amad mo Teme «lloarpymma kuciopoma» 5. Pemenue
SKCHEpUMEHTAIbHBIX 3amadu no Teme «lloarpynmel azora u yrimepona». 6. Ilomyuenue,
coOupaHHe U paclo3HaBaHUE T'a30B.

Tema 5. Oprannyveckue coequnenus (10 4.)
Tema 6. O60011eHNE 3HAHMI 110 XUMHH 32 KYPC OCHOBHOM IIKOJIbI (84)

dusnueckuil cMbICI MOPAAKOBOIO HOMEpa 3JIE€MEHTa B MEPUOJUUECKON CHCTeME XMMHMUYECKUX
anemenToB J[.M.MenneneeBa, HOMEpOB IepuoJa M TIPyHIbl. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB M UX COEAMHEHHH B MepHOoJax U Ipynnax B CBETE MPEJCTaBICHUH O CTPOCHUU aTOMOB
3JIEMEHTOB. 3HAaYEHHUE NIEPUOANYECKOT0 3aKOHA.

Tunel XUMHYECKUX CBSI3€W M THUIIBI KPUCTAUIMYECKHUX PEIIETOK. B3anMOCBS3b CTpOCHMS U
CBOWCTB BEIIECTB.

Knaccudukanus XUMHUYECKHUX peakIuil MO pa3iNMyHBIM TpHU3HAKaM (YHCIO U COCTaB
pearupyomux 1 o0pa3yrolmxcs BELECTB; TEIMIOBOW 3((EKT; HCIONb30BaHUE KaTaau3aropa;
HarpaBJeHUE; U3MEHEHUE CTETICHEN OKUCIICHUSI aTOMOB).

[IpocTeie u cnoxxHble BeniecTBa. MeTtamibl U HeMeTaulbl. [ €eHeTHYecKHue psaabl MeTalia,
HEMeTallla W mepexoAaHoro wmeramia. Okcuabl (OCHOBHBIE, aM(OTEepHbIE M KHUCIOTHBIE),
TUAPOKCUABl (OCHOBaHHUSA, aM@OTepHble TUAPOKCUABI U KHUCIOTBI) H COJHM: COCTaB,
Knaccupukanus W O0OIMe XMMHYECKHE CBOICTBA B CBETE TEOPHH DIEKTPOIUTHUECKOMN
JUCCOIMAMU U IPEICTABICHUM O TPOLIECCaX OKUCIEHUSI — BOCCTAHOBIICHHUS.

TemaTnyeckoe IIAHMPOBAHUE C YKA3aHUEM KOJHYECTBA YaCOB, 0TBOJAMMbIX HA OCBOEHHE
KaKI0d TeMbI

Knacc Paznensl kypca xumunn KomuecTtso Yucno Yucio
JacoB MPaKTUYECKHUX KOHTPOJBHBIX
pabot paboT u 3a4€TOB




[ToBTOpEeHUE OCHOBHBIX
BOIIPOCOB Kypca 8 Kjacca U
BBEJICHHE B Kypc 9 Kiacca

Tema 1 MeTayuinl 15

[TpakTuxkymNel CaoiicTBa 3

METAJIOB U UX COEIUHEHUN

Hemeraminl 23
[TpakTukym Ne 2 3
CBoiicTBa HEMETAJUIOB U UX
COETUHEHUN

Oprannueckue COeIMHEHUS 10
O00011eHEe  3HAHUI 110 8
XUMUHA

29 _ryngc f\f‘Uf\DUf\Y\; I QOTILYL
HUTOTI'O: 68
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