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AN

HosicHuTeNbHAS 3aNINCKA

Pabouas mporpamma Kypca XUMHH Ui OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBHHU C
denepanbHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAapTOM 0011ero oOpasoBanus. B neit
TaK)KE€ YYUTHIBAIOTCS OCHOBHBIC HJIEH M MOJIOKEHHs [IporpaMmsel pa3BuUTHA U (HOPMUPOBAHHS
YHHUBEPCAIBHBIX YU4EOHBIX ICHCTBHIA 11 OCHOBHOTO O0IIEro 0Opa3oBaHMsL.

B cootBercTBUM C 3TUMHU JOKyMEHTaMU OOydaroluecsl JOJDKHBI OBJIaJeTh HpUuéMamuy,
CBS3aHHBIMU C OIIPE/EJICHUEM IOHSATHI: OrpaHMYMBATh MX, OINHUCHIBaTh, XapaKTEpPU30BaTh U
cpaBHMBaTh. Tak Kak XMMHsI — HayKa SKCIEpHUMEHTalbHas, 0OyJaromuecs AO0KHbBI OBIIAJIETh
TaKUMM I[IO3HABATEIbHBIMH Y4E€OHBIMU JEMCTBUSAMM, KakK OKCIEPUMEHT, HaOI0AeHUE,
U3MepeHue, ONMCaHWEe, MOJEIMpPOBAaHUE, TUIIOTE3a, BbIBOJA. B mporecce u3yueHus Kypca y
00yJaroIMXcsi MPOJOJDKAIOT  (OPMHUPOBATHCS  YMEHUSI CTaBUTh  BOMPOCHI, OOBSICHSATH,
KJIaCCU(UIMPOBATh, CpaBHMBATh, ONPENENATh HCTOYHUKM HHPOpPMalMH, MOJy4aTb U
aHaJIM3UpPOBaTh €€, TOTOBUTh HWH(GOPMAIMOHHBIN MpPOJYKT, IPE3EHTOBATh €ro U BECTU
muckyccuto. CrieoBaTenbHO, JESTENbHOCTHBIM MOJX0J B M3YYEHUU XUMHUU CHOCOOCTBYIOT
JOCTUKEHUIO JINYHOCTHBIX, MPEMETHBIX U METalpeAMETHBIX 00pa30BaTeIbHBIX PE3YIbTAaTOB.

B ocHOBY Kypca 10JIOKEHBI CIeAYIOIINE H/IeH:

MaTepHUaJIbHOE €JMHCTBO U B3aUMOCBS3b 0OBEKTOB U SIBJICHUN IPUPOJIBI;

BeIyllas poJib TEOPETUYECKUX 3HAHWM i1 OOBSICHEHHS M MPOTHO3UPOBAHUS XUMHUYECKHX
SIBICHU, OLIEHKH UX MPAKTUYECKON 3HAYUMOCTH;

B3aMMOCBSI3b KaU€CTBEHHON M KOJMYECTBEHHON CTOPOH XMMHYECKUX 00BEKTOB MaTepUaIbHOTO
MUpa;

pa3BUTHE XMMHMYECKOM HAayKH M MPOU3BOJICTBO XMMHUYECKHUX BEIIECTB U MaTEpHUaJOB IS
YIOBJIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH ueIoBeKa W OOIIECTBA, PEIICHUs TI00abHBIX
mpo6JIeM COBPEMEHHOCTH;

TE€HETUYECKasl CBSI3b MEK/y BEIIECTBAMMU.

OTH UAEH PEAIN3yITCs B Kypce XHMHH OCHOBHOM IIKOJBI ITYTEM JOCTHKECHUS
CHEAYIONIUX LeJIei:

» Qopmuposanue y ydaluuxcsi XUMUYECKON KapTHUHBI MHUPA, KaK OPraHUYECKOW YacTH €ro
LIEJIOCTHOM €CTECTBEHHO-HAYYHOW KapTUHBI.

* Pazeumue  TO3HABATEIIBHBIX  HMHTEPECOB,  HHTEJUIEKTYaJbHbIX W  TBOPYECKUX
CIOCOOHOCTEH ydaluxcs B MpoOIlecce H3ydyeHUsT MMU XHMUYECKOW Hayku M e€ BKJIaza B
COBPEMEHHBII Hay4yHO-TEXHHYECKUH mporpecc; (HopMHpOBaHHE BaKHEHIIMX JIOTHUECKUX
omepanuil MbIIIEHUS (aHadu3, CUHTE3, O0OOIIeHHe, KOHKpETH3allus, CpaBHEHHWE M [Ip.) B
Ipoliecce MO3HAHUSI CUCTEMbI BaXKHEUIIMX NOHATHH, 3aKOHOB U TEOPUN O COCTaBEe, CTPOEHUHU U
CBOMCTBAX XUMHYECKUX BEIIECTB.

* Bocnumanue yoexxIEHHOCTU B TOM, YTO MPUMEHEHUE MOTYYEHHBIX 3HAHUN U YMEHUU 110
XUMHH SIBIISIETCS. OOBEKTHMBHONW HEOOXOIMMOCTBIO JUIsi Ge30macHOi paboThl C BELECTBAMHU U
MaTepuagamMu B ObITY M Ha IIPOU3BO/ICTBE.

» [Ipoekmuposanue u peanuzayus  BBITYCKHUKAaMU OCHOBHOM  IIKOJBI  JIMYHOU
oOpa3oBaTeNbHON TpaekTopuu: BbIOOp Tmpoduias oOydeHus B CTapliedl MIKOJIE WIH
npodeccuoHaIbHOTO 00pa30BaTEIBLHOIO YUPEKICHUS.

* OsnadeHue KI104e8bIMU KOMNemeHYUsIMU: y4eOHO-TT03HABATENbHBIMH,
MH(OPMALMOHHBIMU, IIEHHOCTHO-CMBICIOBBIMU, KOMMYHUKATHBHBIMH.

HUnghopmayuonnas xomnemeHmHocms 8 COBPEMEHHBIX YCI0BUAX CIAHOBUMCS OOHOU U3
OCHOBHBIX, A ee popMupogarue - HeOMbeMIEMOU YACbIO COBPEMEHHO20 00PA308AHUS.
Peanuzayus npoepammel Kypca npeononazaem wupoxkoe UCNOIb308aHUE UHMEPAKMUGHBIX
cpeocme 00yuenusa Ha 6cex osmanax. J[udakmuuecku O0OOCHOBAHHOE UCHOIb308AHUE
UHPOPMAYUOHHBIX U MENEKOMMYHUKAYUOHHBIX MEXHON02Ull 8 pamkax Kypca «Xumusay 6yoem
cnocobcmeosamv gopmuposanuto u pazsumuio UKT — komnemenmnocmu 06y4aoujuxcs, 4mo
omeeuaem yenam | T — obpazosanus nuyes.



Ilnannpyemblie pe3yJbTaThl OCBOCHUSI Y4e0OHOI0 NpeaMeTa
Ilnanupyemoie 1uunoCmHble PE3yIbmMamovl 0C60EHUA Y4eOH020 npeomema
8-9 kiaccel
1) ocosnanue cBOEW STHUYCCKOW MPUHAJICIKHOCTH, 3HAHHE MCTOPHH XUMHH M BKJIajga
POCCUICKON XMMUYECKOM HAyKH B MUPOBYIO XUMHUIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHHS K TO3HAHHIO XHUMHH;, TOTOBHOCTH
Y CIIOCOOHOCTH yYalIUXCs K CaMOPAa3BUTHIO M CaMOOOpa30BaHWI0 HAa OCHOBE HW3YUEHHBIX
(akToB, 3aKOHOB W TEOPHH XWMHH, OCO3HAHHOTO BBIOOpA W TMOCTPOCHUE WHIUBUAYAIBHON
00pa3oBaTebHON TPAEKTOPHH;
3) opmuposanue 1ETOCTHON €CTECTBEHHO-HAYYHOW KAPTHHBI MHUPA, HEOTHEMJIEMOM YacThiO
KOTOPOM SABJISIETCS] XUMHYECKasi KapTUHA MUPAa;
4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO pa3BUTHS HAYKH U
00111eCTBEHHOW MTPAKTUKH, B TOM YHCJIE U XUMHUECKUM;
5) oceoenue conMambHBIX HOPM, MPaBHUJ MMOBEICHHS, posied U (OpM COIUANbHOW >KU3HU B
coIuyMe, TMPHUPOJIE M YaCTHOM JKM3HU HA OCHOBE DKOJOTHYECKOW KyJIbTYpbl W 0O€30TaCHOTO
oOpalreHus ¢ BEeCTBAMH U MaTepuaIamMu;
6) popmuposanue KOMMYHHKATHBHONW KOMIICTEHTHOCTH B OOINEHHH CO CBEPCTHHKAMH U
B3pOCIBIMH B  Ipolecce  0o0pa3oBaTeiabHOM,  OOIIECTBEHHO  IOJIE3HOM,  y4eOHO-
HCCTIE0BATEIHCKOM, TBOPUECKON U IPYTUX BUIOB ICATEIBHOCTH, CBSI3aHHBIX C XUMHEH.
Inanupyemoie memanpeomemmsle pe3yiomampl 0C60CHUA YUeOHO20 npeomema

1) onpenenenue neneit COOCTBEHHOTO 00y4YeHUsI, TOCTAHOBKA U (popMyIUpOBaHHE TSI CeOs
HOBBIX 33724,
2) naaHUpOBaHUE MyTeH JOCTHKEHUS JKEJIaeMOro pe3yibTaTa 00y4eHUs XUMHH KaK
TEOPETUYECKOTO, TAK U IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) cooTHeceHHe CBOUX JEMCTBUI C MIIaHUPYEMBbIMH PE3yJIbTaTaMH, OCYILECTBICHHE KOHTPOJIS
CBOCH JCATEIHHOCTH B TIPOIECCE JOCTIKEHUS PE3YJIbTaTa, ONPEACICHUE CIIOCO00B ACHCTBUM
IIPH BBITIOJIHEHUU JIA0OPATOPHBIX U MPAKTUUYECKUX PA0OT B COOTBETCTBUU C MPABUIIAMH TEXHUKHU
0€30I1aCHOCTH;
4) onpenenieHne UCTOYHUKOB XUMUYECKO nH(OopMalnu, MOJy4eHne U aHaIN3 e€, CO3/1aHne
MH(OPMALIMOHHOTO MIPOJYKTA U €r0 MPEe3eHTALIUS;
5) UCHOIB30BAaHUE OCHOBHBIX MHTEICKTYaJIbHBIX OTepalyii: aHaln3a U CUHTE3a, CPAaBHEHUSI U
cUcTeMaTu3aiuu, 00001eHUs 1 KOHKPETU3alluH, BbISBIICHUE PUYMHHO-CIIEICTBEHHBIX CBS3EH U
MIOCTPOCHUE JIOTHYECKOT0 PACCYKICHHUS M YMO3aKIIOUeHUS (MHIyKTUBHOTO, IETYKTUBHOTO U I10
aHaAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOIO COJIEP KAaHNUS;
6) yMeHue co37aBaTh, IPUMEHSTh U IPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJICIH U CXEMBbI JIJIs
pelieHns yueOHbIX U M03HABATEIbHBIX 33/1aY;
7) hbopMupoBaHHE U Pa3BUTHE IKOJIOTUUYECKOTO MBIIIJICHHUS, YMEHHUE IPUMEHSTH €T0 B
M03HABATEIbHON, KOMMYHHUKATUBHOM, COIIMANILHOM MPaKTUKE U MPodeCCHOHATbHON
OpHUEHTAIINH;
8) reHepupoBaHue UJICH U OMIPEICTICHUE CPEJICTB, HEOOXOAUMBIX ISl UX peaTn3aliu.

Ilnanupyemoie npeomemusie pe3ynvmamsl 0C60EHUA YUeOHO20 npeomema
1) ymenue 0603HAUATH XMMHYECKHE SJIEMEHTHI, Ha3bIBaTh MX M XapaKTEPH30BaTh Ha OCHOBE
MOJIOKEHUA B iepuoandeckou cucreme /. . Menneneesa;
2) popmynuposanue N3ydeHHBIX MOHITHIT: BEIIECCTBO, XUMHUUECKHI SJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, aHUOH, NMPOCTOE U CIO0KHOE BEIIECTBO, XUMUUYECKAsI PEAKIUs, BUJIbI XUMHUECKHUX
peaKuui U T. I.;
3) onpedenenue TO GOpMynTaM COCTaBa HEOPraHUYECKUX U OPraHWYECKHX BEIIECTB,
BAJICHTHOCTH aTOMOB XUMUYECKUX 3JIEMEHTOB WJIA CTENIEHU UX OKUCIICHUS;
4) nonumarue MHPOPMAITUK, KOTOPYIO HECYT XUMUYECKUE 3HAKH, (JOPMYJIbI U YPABHCHHUS,



5) ymenue kraccughuyuposams npocTbie (METAILIbI, HEMETAJIIBI, OJarOpOIHBIC Ta3bl) U CIOKHBIC

(OuHapHbBIE COCTMHEHUS, B TOM YHCIIC M OKCHJIBI, & TAK)KE THAPOKCUIBI — KUCIOTHI, OCHOBAHUS,

amM(pOTepHbIC THAPOKCHUIBI — ¥ COJI) BEIIECTBA;

6) popmynuposarnue NEPUOTUUECKOTO 3aKOHA, 0ObACHEHUE CTPYKTYPBl M HHPOPMAIHH, KOTOPYIO

HEcET mMepHoauuecKas cucreMa xuMmuyeckux osiemeHtoB J[. VM. MenpaeneeBa, packpwimue

3HAYEHUS TIEPUOMUECKOTO 3aKOHA;

7) ymenue xapaxmepusoeams CTPOCHHE BEIISCTBA — BHJIbBl XUMHUYCCKHX CBS3CH U THIIBI

KPUCTALTUNICCKUX PEIIETOK;

8) onucanue cTpoeHUsT aTOMOB XUMHUYECKHX 3JICMEHTOB C MOPsIKOBbIME HOMepamu 1—20 u 26,

omoobpadicerue NX C MOMOIIBIO CXeM;

9) cocmaerenue GOpPMYT OKCHIOB XHMHUYECKHX JJIEMEHTOB W COOTBETCTBYIOIIUX MM

TUIPOKCHUJIOB;

10) wanucanue cTpyKTYpHBIX (HOPMYST MOJIEKYIAPHBIX COCTUHEHHUU W (GOPMYIBHBIX €IMHUIL

WOHHBIX COSAMHCHUH TI0 BAJICHTHOCTH, CTEIICHU OKHCIICHUS WIIH 3apsiy HOHOB;

11) ymenue ¢opmyruposames OCHOBHBIC 3aKOHbI XHMHH. TIOCTOSIHCTBA COCTaBa BEIIECTB

MOJICKYJISIPHOTO CTPOCHHSI, COXPAHCHHSI MAaCChl BEIIECTB, 3aKOH ABOTAJIPO;

12) ymenue ¢popmynruposams OCHOBHBIC TIOJIOKEHUSI ATOMHO-MOJICKYJISIPHOTO YUYEHHSI U TCOPUH

AIEKTPOJIUTHICCKON TUCCOITUAITIY;

13) onpeodenenue npu3HaKOB, YCAOBHIA MPOTEKAHUS U MPEKPAIICHUS XUMHUYECKUX PEAKIINH;

14) cocmasénenue MONEKYIAPHBIX YPAaBHEHUH XUMHUECKUX PEAKIIUi, MMOATBEPKIAFONINX OOIIHe

XMMHYECKAE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKUX BEIIECTB M OTPAXKAIOIIUX CBS3U

MEXTy KJIaCCAaMU COCTMHEHU;

15) cocmaenenue ypaBHEHHIA peaKInii ¢ yYaCTHEM DIICKTPOIMTOB TaK)Ke B HOHHOMN Gopme;

16) onpeoenenue MO XUMHYECKUM YPABHEHHUSAM MPHUHAIICKHOCTH PEAKIUI K ONPEACIEHHOMY

TUITY WK BULY,

17) cocmaenenue ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIl C TIOMOIIBIO METO/Ia

ANIEKTPOHHOTO OanaHca;

18) npumenenue NOHATHI KOKUCICHUE» U KBOCCTAHOBIICHUEY ISl XapPaKTEPUCTHKH XUMHUICCKUX

CBOMCTB BEIIIECTB;

19) onpeodenenue ¢ MOMONIBIO KAYECTBEHHBIX PEAKIIUN XJIOPHI-, CYIb(aT- 1 KapOOHAT-aHHOHOB

Y KaTHOHA aMMOHHS B PacTBOPE;

20) 06vsicHenue BIUSHUS Pa3TUUHBIX (HAKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIINi;

21) ymenue xapaxmepuzoeams MOJOKEHUES METAIUIOB U HEMETAJUIOB B MEPUOAUIECCKON CHCTEME

3JIEMEHTOB, CTPOCHHE UX aTOMOB M KPHCTAJLIOB, O0IINE (PU3NIECKUE M XUMUYECKHE CBOWCTBA;

22) ob6vscHenue MHOTOOOpa3Ms MPOCTHIX BEIISCTB SIBICHUEM AJUIOTPOIUM C yKa3aHHEM &

MIPUYKH;

23) ycmanosnenue pa3iduil TUAPO-, TUPO- U IEKTPOMETAIUTYPTUH U ULIIOCMPUPOSAHUE ITHX

pa3IMyMii MpUMepaMy MPOMBIIIIJICHHBIX CIIOCOOOB MOJIYYECHUS METAJLIOB;

24) ymenue dasams 001y XapakTepucTuky amementoB |, 11, VIIA rpymm, a takke Bogoposa,

KHCJIOPO/a, a30Ta, cepsl, hochopa, yriaepoaa, KpeMHUS 1 00pa30BaHHBIX HMHU MTPOCTHIX BEIIECTB

U BOKHEHIINX COCIUHEHHUH (CTPOCHHME, HAXOXJICHUE B IPUPOJIC, MOJIydCHHE, (PU3UYCCKUEC U

XMUMHUYECKHE CBONCTBA, MPUMEHEHHE);

25) ymeHue onucvieams KOPPO3UIO METAIIIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouzsooums XUMHUYIECKHE PACUETHI ¢ MCIOJIb30BAaHUEM MOHATHH «MaccoBas JOJIS

BEIIECTBA B CMECH», «KOJUYECTBO BEIIECTBA», «MOJSPHBIA 00BEM» MO QopMmyraM U

YPaBHEHUSIM PEaKIuii;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAYCHUS N3YISHHBIX OPIraHUUECKHUX BEIIECTR;

28) evinonnenue 0003HAYEHHBIX B IPOTrPaMMe IKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTaHMUECKIX

BEIIECTB MO COOTBETCTBYIOIIUM MPU3HAKAM;

29) cobnrodenue ipaBuil 0€30MacHOM PabOThI B XUMUYECKOM KaOuHeTe (J1abopaTtopum).
Ilnanupyemble pe3yJibTaThbl 00yYeHH S



BopinyckHUK HAYYHTCS

3Hamo (NOHUMamo) '

— XUMHUYECKYI0 CUMBOJIMKY: 3HAKM XHUMHUYECKUX JIEMEHTOB, (DOPMYJIbI XUMUYECKUX BEIIECTB,
ypaBHEHUSI XUMUYECKUX PEaAKIUH;

— B@KHEHUIINE XUMUYECKHUE TMOHATHA: BEIIECTBO, XUMHYECKUN DJIEMEHT, aTOM, MOJICKYJa,
OTHOCHUTENIbHBIE aTOMHAsi W MOJICKYJISIpHAs MacChl, MOH, KaTHMOH, aHUOH, XMMHYECKas CBS3b,
ANEKTPOOTPUIIATEIHLHOCTD, BAJIGHTHOCTD, CTEIIEHb OKUCIICHUS,

MOJIb, MOJISIPHAsE Macca, MOJIAPHBI O00BEM, pPacTBOPHI, SJIEKTPOJUTHI U HEIIEKTPOJIUTHI,
ANIEKTPOJIUTAYECKAST ~ TUCCOIMAIUSA,  OKHCIMTEIb W BOCCTAHOBUTEIb,  OKHUCIEHHE  H
BOCCTAHOBJICHUE, TEIJIOBOW 3(PQEeKT peakunu, OCHOBHBIC THUIIBI PEAKIUNA B HEOPTaHHUYECKOM
XUMUH;

— (opMyTUPOBKH OCHOBHBIX 3aKOHOB M TEOPUM XHUMHHU: ATOMHO-MOJIEKYJISIPHOTO Y4YEHUS,
3aKOHOB COXpaHEHHUS Macchl BEIECTB, TIIOCTOSIHCTBA COCTaBa BEIIECTB, ABOrajipo;
nepuoanudeckoro 3akona Jl. M. MenneneeBa; Teopun CTpOEHUS aTOMa W YYEHHUS] O CTPOCHUH
BEIIIECTBA; TEOPUU AIEKTPOTUTHICCKOM JUCCOIUAIIMN U YUEHUS O XUMUYECKON PEeaKInu;
Ha3vleamu:

— XUMHYECKHE DJIEMEHTHI;

— COEIMHEHMS M3yYeHHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB;

— OpraHMYecKue BellecTBa M0 uX popMyse: MeTaH, 3TaH, ITUJIEH, alleTUJIeH, METaHOJI, TaHO,
TIIMLIEPUH, YKCYCHAs KUCJIO0Ta, TIII0K03a, caXxapo3a;

00bACHAMD:

— (u3nyecKuil CMBICII aTOMHOIO (MOPSIIKOBOTO) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOoMepa
rpynnsl ¥ mnepuojia B nepuoanueckort cucreme J[. M. MenneneeBa, K KOTOPbIM 3JIEMEHT
MIPUHAJICKNUT;

— 3aKOHOMEpPHOCTH HM3MEHEHHsI CTPOEHHUS aTOMOB, CBOMCTB JJIEMEHTOB B IpeIeiax MaJlbIX
MEPUOJIOB U A-TPYIII, a TAK)Ke CBONCTB 00pa3yeMbIX UMU BBICIINX OKCUIOB U THIPOKCHJIOB;

— CYILHOCTb MpoIiecca IEKTPOJUTUUECKON AUCCOUAIINH U PEaKI[uii HOHHOTO 0OMEHa;
Xapakmepu3zoeamas:

— XHUMHYECKHE DJJIeMEHThl (0T BOJOpoJa 10 KajblMs) Ha OCHOBE UX TOJIOKEHUS
B MEPUOJMYECKON cucTeMe XuMmudeckux oanemeHToB J[. M. MengeneeBa u 0cOOCHHOCTEH
CTPOEHHMSI X aTOMOB;

— B3aMMOCBS3b MEX/ly COCTAaBOM, CTPOCHHEM M CBOMCTBAMU HEOPTraHUYECKUX BELIECTB;

— XMUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (IIPOCTHIX BEIIECTB —
METaJJIOB ¥ HEMETAJJIOB, COEIMHEHUII — OKCHUJIOB, KHCIIOT, OCHOBaHHUH, aM(POTEpHBIX OKCHIOB
Y THUJIPOKCHJIOB, COJICH);

onpeoenamep:

— COCTaB BEILECTB M0 UX Gpopmysam;

— BAJIEHTHOCTb U CTEIIEHU OKHCIICHUS 3JIEMEHTOB B COCAMHEHUU;

— BU/JIbl XUMUYECKOH CBA3U B COCTUHECHUSIX;

— THUIBI KPUCTAUITMYECKUX PEIIETOK TBEPABIX BEILIECTB;

— NPUHAJIEKHOCTb BEIIECTB K ONPEICIEHHOMY KJIACCy COEIMHEHUN;

— THUIBl XUMUYECKUX PEAKIIHI;

— BO3MOXHOCTb IPOTEKAHUS PEeaKIINii HOHHOTO OOMEHa;

COCMaenAms:

— CXEMBbI CTPOEHHS aTOMOB MEPBBIX ABAALIATH 3JIEMEHTOB mepuoaudeckoi cucremsl [I. .
Menpeneena;

— (opMmynbl HEOPraHUYECKUX COSAMHEHUN U3yUYEHHBIX KJIACCOB BEIECTB;

— YpPaBHEHHUS XMUMHUYECKUX PEAKIUN, B TOM YHUCJIE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX, C
MTOMOIIBI0 METO/Ia DIIEKTPOHHOTO OanaHca,

be3onacno obpawamuca:

C XMMHMYECKOW MOCY01 U JIabopaTOPHBIM 000PYL0BaHUEM;



nPO6OOUMb XUMUYECKUTI IKCREPUMEHM:
— MOATBEPKIAOIIMNN XUMUYECKUI COCTAB HEOPraHUYECKUX COCIMHEHNI;
— MOATBEPkAAOMINNA XUMUYECKUE CBOMCTBA N3YUYCHHBIX KJIACCOB HEOPraHUYECKHUX BEIICCTB;
— M0 TIOJIYYEHHIO, COOMPAaHHI0O W PACHO3HABAaHUIO Ta3000pa3HBIX BEIIECTB (KUCIOpOJa,
BOJIOPO/Ia, YTICKUCIIOTO ra3a, aMMHaKa);
— 10 ONpPEICNCHHUIO XJIOPHI-, Cyiabdar-, KapOOHAT-MOHOB M HOHA aMMOHHS C TIOMOIIBIO
KaueCTBEHHBIX PEAKIIU;
GLIUUCTIAMDb:
— MaCCOBYIO JIOJII0 XUMHUYECKOTO IEMEHTa 1o (popmysie cCoeTMHEHHS;
— MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
— MacCy OCHOBHOTO BEIL[ECTBA 10 U3BECTHOW MAaCCOBOM JOJIN IPUMECEN;
— 00BEMHYIO JTOJTI0 KOMITOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00BEM HMIIM MacCy BEIECTBA MO KOJIMYECTBY BEHIECTBA, 00BEMY HITH
Macce pearcHTOB, WIH MPOIYKTOB PEAKIIUH;
UCnOb308aMmb NPUOOPEmMEHHBIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmenbHOCmu u
NO6CEOHEBHOIL HCUHU:
— i 0e30ImacHOro OOpallleHHs C BENIeCTBAMH M MaTepHajlaMd B TOBCEIHEBHOW KU3HU U
I'PaMOTHOTO OKa3aHUS MIEPBOM MTOMOIIIH TP 0XKOTaX KUCIOTAMH U IIEJI0YaMHU;
— JUTSI OOBSICHEHHUS OT/ICIBHBIX (DAKTOB M MIPHPOJTHBIX SBIICHUIA;
— JUTSI KPUTHYECKOU OTICHKH MH(POPMAITUH O BEIIECTBAX, UCITOJIb3YEMBIX B OBITY.
Boinycknuk nonyuum 603M03#CHOCHb HAYYUMbCA
J Xapaxkmepuzo8ams OCHOBHble MemoObl NOZHAHUSA XUMUYECKUX 00beKmog: HabarooeHue,
usmepenue, IKCHEPUMEHM, MOOEIUPOSaAHUe;
. pasiudamos Xumuyeckue 00vekmovl (8 cmamuke):
— XUmu4eckue 3jieMeHmsl U npocmule euecmaa;
— Memaiivl U HeMemaiivl U Xapakmepu3oeams OMHOCUMENbHOCHb NPUHAOIEHCHOCTNU MAKUX
00beKmMos8 K motl Uiy UHOU cpynne;
— OpeaHuvecKue U HeopeaHuyecKue coeOUHeHUs,
— 2UOPOKCUObL (KUCTOPOOCOOepIcaye KUCIOMbl, OCHOBAHUSL, AMPOmepHbvle 2UOPOKCUODL),
— OKCUObL Hecoleobpasyowue u coieoopasyroujue (KUCI0mHubvie, OCHOBHble, aMpomepHble),
— BANIEHMHOCMb U CMeNneHb OKUCTeHUS,
— cucmemamuyecKue u mpueUAIbHble MepMUHbl XUMUYECKOU HOMEHKIAMYpbl,
— 3HAKOBYIO CUCMEMY 8 XUMUU (3HAKU U POPpMYIbl, UHOEKCbL U KOIphuyuenmol, CmpyKmypHbvie
U MoneKyusapHble (Qopmynbl, MONEKVIAPHLIE U UOHHbIE YVPABHEeHUs peaxkyutl, NoiHvie U
COKpaWéHHble UOHHble YPABHEHUs peaxkyull, mepMoXuMudeckue ypasHueHus, 0003HaA4eHus
cmenenu OKUCTIeHUs U 3apa0d UOHA 8 POPMYTle XUMUYECKO20 COeOUHEHUS),
. pasiudamos xumuyeckue 00vekmul (8 OUHAMUKe):
— ¢husuyeckue u xumuyeckue CMmopoHvl NPOYECCO8 PACMBEOPEHUsS U OUCCOYUAYUL,
— OKUCIUMENbHO-80CCMAHOBUMETIbHBLE PEaKyuu U peakyuu oomeHa,
— cXembl U YPAGHEHUs. XUMUYECKUX PeaKyull;
o COOMHOCUMD:
— 9K30MepMudecKue peakyuu U peaKyuu 2opeHus;
— Kamaaumudecxkue u oepmeHmamuenvie peaxyuus,
— MemaJl, OCHOBHbIU OKCUO, OCHOBAHUE, CONlb,
— Hememai, KUCIOMHbIU OKCUO, KUCOMA, CONlb,
— cmpoeHue amoma, U0 XUMUYECKOU C85A3U, MUN KPUCMALIUYecKoU pewémxu u husuyeckue
ceoticmea seujecmsa,
— Haxodicoenue d1eMeHmMOo8 8 NPUPooe U NPOMbIULIEHHbIE CNOCOObL UX NOLYYEHUSL,
— HeobX00UMOCIb XUMUYECKO20 NPOU3B00CMEA U MPebo8aHUll K OXPaHe OKpyicarouel cpeobl;
— HeobXo00UMOCMb NPUMEHEHUs COBPEMEHHbIX Gewecms U Mamepuanos u mpebosanuti K
300posbechepetceHUro;



J 8b106UCAMb U IKCNEPUMEHMANbHO NPOBEPAMb 2UNOMe3bl O XUMUYECKUX C8OUCMBAX
gewecms Ha OCHOBe UX COCMABA, CMPOEHUS U NPUHAONEHCHOCMU K ONPEeOeléHHOMY KIACCy
(epynne) gewecms;

J NPOCHO3UPOBAMb ~ CHOCOOHOCMb — 8ewecmsd  NPOAGIAMb  OKUCIUMENbHble — UTU
80CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMeNneHell OKUCIEHUs. INEMEHMO8, 6X00AWUX 8 e20
cocmaes, a makdce NpPoOOYKMO8 COOMBEMCMEYIOWUX OKUCIUMETbHO-80CCIMAHOBUMENbHBIX
peaxkyuii;

L4 cocmasiiAino YpPAaeHEeHUA peam;m? C yuacmuem MUNUYHbIX oKucaumenet
u soccmarnosumenell Ha OCHO8e INIEKMPOHHO20 6CZJZCZHCCZ,'
L4 onpeéeﬂﬂmb BO3MONHNCHOCMb npomexKaHnusl XUMU4ecKux peam;uzi Ha OCHO6e

INEKMPOXUMULECKO20 PAOA  HANPANCEHUN  Memanlos, paoa 91eKmpoOmpuyamerbHoCmu
HeMemanios, madauybl pacmeopumMocmu U yuéma yCiosuti NposeoeHUs peakyull,

J npoBoOUMb PACHEMbl NO XUMUYECKUM POPMYNAM U YPAGHEHUSIM.:
— 07151 8618004 POPMYNbL COCOUHEHUSL NO MACCOBLIM QONAM DJIEMEHMO8,
— 0J151 NPUCOMOBAEHUSL PACMBOPA C UCNOTIb308AHUEM KPUCMAIOSUOPANO8,
— 011 HAxX0MCOeHusi 00U 6blX00d NPOOYKMA peakyuu Hno OMHOULEHUIO K MeopemuyecKu
B03MONCHOMY,
— ¢ ucnonvzosanuem npasuia Ieti-JIroccaka 06 00bEMHBIX COOMHOUEHUSAX 24308,
— C UCNOTIL30BAHUEM NOHAMUL «KMOTIbY, KMMOIbY, «4UCTIO A802AdpO»,
— N0 MEPMOXUMUYECKUM YPABHEHUIM PEaKyul,

®  IPOBOOUMb XUMUYECKULl IKCNEPUMEHM C HeYKOCHUMENIbHbLIM COON0eHUueM Npasui

MeXHUKU Oe30NaACHOCU:
— N0 YCMAHOBAEHUIO KAYECBEHHO20 U KOIUYECBEHHO20 COCMABA COCOUHEHUS,
— NpU BbINOJHEHUU UCCTE008AMENLCKO20 NPOEKMA,
— 8 0OMAWHUX YCIOBUSX;

o UCNOIb308aMb NPUOOPEMEHHbIE KII0Uesble KOMNEeMeHYUul Ol GbINOJIHEHUS. NPOEKMOo8 U
VUeOHO-UCCNe008aMENbCKUX PAOOM NO UZYUEHUIO CBOUCME, CHOCOD08 NOLYYEHUS. U PACNO3HAHUS
sewecms;

o onpedensimv — UCMOYHUKU — XUMUYECKOU  UHopmayuu,  Npeocmasisimv — CRUCOK
UHPOPMAYUOHHBIX  pecypco8, 8 MOM 4Yucie U HA UHOCMPAHHOM S3blKe, 20MOBUNMb
UHGOPpMaAYUOHHBLIL NPOOYKM U NPE3EHMOBAMb €20,

o 00bLEKMUBHO OYEHUBAMb UHPOPMAYUID O Gewecmeax U XUMUYEeCKUX npoyeccax,
KPUMUYecky OMHOCUMCS K NCeBOOHAYYHOU UHGopmayuu, HedoOPOCOBeCmHOl peKlame 8
cpeocmeax mMaccosoll uHgopmayuuL,

. co30a8amv Mooenu u cxemvl OJisl peulenus y4eOHbIX U NO3HABAMENbHbIX 3A0aH.

Cojaep:xkaHue Kypca XuMHH 8 Kjacc
HayvajabHble NOHATHS U 3aKOHBI XUMHH (20 yacoB)

Tena u BemecTtBa. CBoiicTBa BemieCcTB. OJTalOHHBIE (U3UYECKHE CBOWCTBA BEIECTB.
Martepuansl 1 MatepuanoBeaeHre. Poiib XMMUM B )KH3HU COBpEMEHHOTro o01iectBa. OTHOILIEHUE
oOI1ecTBa K XUMHH: XeMOUIus 1 xemopoOus.

Metonel usyuenuss xumuu. HabOmronmenme. DkcnepumeHT MonenupoBanue. Monenu
MaTepHUaabHbIE U 3HAKOBBIE UM CUMBOJIBHBIE.

lazel. Kunkoctu. TeEpapie BemecTBa. B3aumHble mepexoibpl MEXIy arperaTHbIMU
COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOIMMaIius) u aecyonuManivs, KOHISHCAIHs U CTIapeHue,
KPUCTAIIIN3AIUS U TIIABIICHHE.

Ouznyeckue sBaeHUS. YUCThIE BEleCTBA U CMECH. | OMOTEHHbBIE U TE€TePOTEHHBIE CMECH.
CMmecu razooOpasHble, kujakue u TBEpAbIe. CrocoObl pa3feNeHus CMeceil: TMeperoHka, WiH
TUCTUIUTSIIIMS, ~ OTCTaMBaHue,  (UIbTpOBaHWE, KpHUCTAJUIM3AIlMs WM BHIIapUBaHUE.
Xpomarorpadus. [Ipumenenne 3Tux cnoco6oB B 1abOpPaTOpHON MPAKTHKE, HA MPOU3BOJICTBE U B
OBITY.



XUMUYECKUE DJIEMEHTHl. ATOMBI M MOJEKylbl. IIpocThie M CIOXHBIE BELIECTBA.
AnnoTtponus Ha npumepe Kuciaopoaa. OCHOBHbIE TOJOKEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHUS.
Honsl. BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSL.

3Haku (CUMBOJIBI) XUMHUYECKHX dJIeMEHTOB. WH(popmamus, KOTOpYHO HECYT 3HaKU
XUMHMUYECKUX DBJIEMEHTOB. OTHMOJIOTUS Ha3BaHMM HEKOTOPBIX XUMHUYECKHX 3JIEMEHTOB.
[lepuonnyeckass tabnuma xumudeckux sneMmeHToB [I. M. MenpaeneeBa: KOpPOTKONIEPHOAHBIA U
JUTMHHOTIEPUOIHBINA BapuaHThl. [leproas! u rpynmsl. [ 1aBHas u moOOYHAS MOATPYIIIBI, WIH A- U
Bb-rpynnsl. OTHOCHTENBHAS aTOMHAs Macca.

Xumnuaeckue Gopmynsl. Mamexcel n kodhdunmentsl. OTHOCUTENbHAS MOJEKYISIpHAs
Macca. MaccoBasi I0JIsl XUMHUYECKOTO 3JIEMEHTa B coeanHeHuH. MHbopmamms, KOTOpyro HeCyT
XUMUYECKHEe HOpMYIIBI.

BanentHocts. CrpykrypHble (opMynbl. XUMHUECKHE 3JIEMEHThl C IMOCTOSHHOW H
MIEPEMEHHON BaJEHTHOCTHbIO. BbiBox (opMynbsl coenuHeHMs No BajeHTHOcTH. OmnpeneneHue
BAJICHTHOCTH XUMHUYECKOro »3jeMeHTa mo ¢opMyne BemiectBa. CocTaBieHHE Ha3BaHUU
COEIMHEHUH, COCTOSIIMX U3 JIByX XWMHUYECKHX OJJIEMEHTOB, II0 BaJEHTHOCTH. 3aKOH
ITOCTOSTHCTBA COCTAaBa BELIECTB.

XuMHYecKkue peakuuu. PeareHTsl W TOpoAayKTel peakuuu. [Ipu3HakW XMUMHYECKUX
peakumii. YCIOBHS MX NPOTEKaHUs W INpekpameHus. Peakuuy ropeHus. JK30TEPMHUYECKHE U
SHJOTEPMHUYECKHUE PEAKIUU.

3aKOH COXpaHEHUsI MACChI BEIECTB. XUMHUUYECKHE ypaBHEHHsI. COCTaBIECHUE XUMHYECKUX
ypaBHeHu. UHpOpMaIus, KOTOpyro HECET XUMUYECKOE YpaBHECHHUE.

Knaccudukanus XMMHYECKUX PEaKIM MO COCTaBy W YHUCIYy PEareHTOB U IMPOJIYKTOB.
Tunel xumudeckux peakuuid. Peakinuu coenuHeHMs, pPa3JIoKEHHs, 3aMEIIeHHs U OOMEHa.
Karanuzatopsl 1 katanus.

JdemoHcTpauuu
Komnekuust MmaTepuanoB U U3ACIHUI U3 HUX.
Mopenu, ucrob3yeMbie Ha ypokax (pU3uKH, OMOJIOTHH U reoTrpadum.
OO6BbEMHBIE U MIAPOCTEPHKHEBBIE MOJIETH HEKOTOPHIX XUMUYECKUX BEILIECTB.
Mogenu KpUCTAIIIMYECKUX PEIIETOK.
Cobupanue npubopa A MoIy4eHUs ra3a u IpoBepKa ero repMEeTUYHOCTH.
Bosronka cyxoro jbja, nojia uiv HapTaauHa.
ArperatHble COCTOSIHUSI BOJIBI.
Paznenenne 1Byx HECMEIIMBAOIIUXCS KUIAKOCTEN C IOMOIIBIO JEIUTEIBHON BOPOHKH.
Juctumistop u ero padora.
YcranoBka ans ¢puibTpoBaHus U € padorTa.
YcTaHoBKa /75 BeITapuBaHus U e€ paboTa.
Komnekuust ObITOBBIX TPUOOPOB 117151 GHIBTPOBAHUS BO3IyXa.
Pa3znenenue kpacsiiero Bemectsa (hiaoMacTepa ¢ HIOMOIIbIO MeToa OyMaXKHOM XpoMaTorpadui.
Monenu amioTponHbIX MOIUPUKAIIUN YrIIepoia U Cephl.
[Tomyuenue o30Ha.
Hoprpers 1. 5. Bepuemnyca u JI. . Menzeneesa.
KopoTkonepnoHblii W JJIMHHONEPUOJHBIM BapuaHThl mepuoanuecko cucremsl [ .
Menneneesa.
KoHcTpynpoBaHue mapocTep >KHEBbIE MOIETEH MOJIEKYIL.
Amnmnapat Kunmna.
Paznoxenne 6uxpomara aMMOHHS.
I'opeHue cepbl 1 MarHUEBOM JICHTBI.
IToptpetst M. B. JlomonocoBa u A. JI. JIaBya3be.
OnbIThI, HIUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MACChI BEILIECTB.



l'openue ¢ocdopa, pacTBopeHHE MPOAYKTa TOPEHHS B BOJE M MCCIIEJOBAHUE IOJyYCHHOTO
pacTBOpa JIaKMYyCOM.
B3anmoaeiicTBUE COJNSIHON KUCIIOTHI C IUHKOM.
[Tonyuenue rugpoxcuna meau(Il) u ero pasnoxkeHue npu HarpeBaHUU.
JlabopaTopHbIe ONBITHI

* O3HaKOMJIEHHUE C KOJUIEKIMEH 1TabopaTOpHOI NOCY IbI.

* [IpoBepka repmeTuyHOCTH TpUOOpA AJIs IOJTYUEHUS Ta30B.

* O3HaKOMJIEHHE C MUHEpaJlaMU, 00pa3yIOLUIUMU TPaHUT.

* [IpuroroBieHne reTeporeHHON CMECH MOPOIIKOB CEPBI € XKEIE30M U UX pa3/ieleHUE.

* BzaumopeiicTBre pacTBOPOB XJIOPUJIOB U MOJIUJIOB KaJlMs C PaCTBOPOM HUTpaTa cepedpa.

* [Tonyuenune runpoxcuna meau(Il) u ero B3aumoaelicTBrE ¢ CEPHOM KUCIOTOM.

* B3auMoieiicTBrE pacTBOpa COJIbI C KHCIOTOM.

* [IpoBepka 3aKkoHa COXpAaHEHHS MacChl BELIECTB HA MPUMEPE B3aUMOJEHCTBUS LIENOUU C
KHCJIOTOM.

* [IpoBepka 3aKkoHa COXpAaHEHHS MacChl BELIECTB Ha NMPUMEPE B3aUMOJEHCTBUS LIENOUM C
coubto xenesza(Ill).

* Paznoxxenne mepokcuaa Bojopoaa ¢ momoibio okcuaa mapranma (IV). 11. 3amemnienue
KEJIe30M MEM B METHOM KYIOpOCe.

IIpakTH4yeckne padoThI

1. [IpaBuna TeXHUKH O€30MACHOCTH U HEKOTOPbIE BUJIBI pabOT B XMMHUYECKOH J1abopaTopuu
(kabuHETEe XUMUH).

2. HabmroieHue 3a ropsiei CBE40.

3. AHanu3 nouBkl (aHAIOT paboThl «OUYNCTKAa TOBAPEHHON COJIN).
HKT: [loocomoexa s1exkmporHbIX npezenmayuil no evloopy: « Camoe npekpacroe 8ewecmaso -
npe3eHmayusy. npe3eHmayusi no 8blOOpPy, co30aHue mooesel N0 MUNAmM XUMUYECKol C8s3uU,
co30anue mecma OJis 83AUMONPOBEPKU NO meme, CO30aHUE UHMePAKMUBHOU cxembl Memarsissl
u Hememasnnsl Paboma c mpeHaxcepom. [lpedcmasneHue uHopmayuu no meme « [lpocmele
geujecmea» 8 sude mabuy, cxem oroOPHO20 KOHCNEKMa, ¢ npumeHeHuem cpedcme UKT.

Ba:xuHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BellECTB.
KosmmyecTrBeHHbIe OTHOLIEeHUsI B XuMuu (17 yacoB)

CocraB Bo3ayxa. [Tonsrue 06 00bEMHOM H0JI€ ((P) KOMIIOHEHTA MPHUPOTHON Ta30BOM CMECH
— Bo3ayxa. Pacuér o0béma KoMIoHeHTa ra3oBoil cMecH 1o ero 00bEMHOM 10J1e 1 HA0OOPOT.

Kucnopoa. Ozon. Ilomyuenue kucimopoma. CoOupaHue H pacrio3HaBaHUE KHUCIOPOJA.
XUMHYECKHE CBOWCTBA KUCIOPOa: B3aUMOJICHCTBUE C METAJJIaMH, HEMETAJJIaMH U CJIOKHBIMU
BemecTBamu. [Ipumenenue kucnopoaa. KpyroBopot kuciaopoa B Ipupo/ie.

Oxcuapl. ObOpa3zoBanue Ha3BaHuil OkcuIOB Mo ux (opmynam. CocraBieHue GHopmyl
OKCHJIOB MO WX Ha3BaHUsAM. [IpeacTtaBuTenu OKCHIOB: BOJAa M YIJIEKUCIBIM ras, HeraméHas
U3BECTb.

Bonopon B mpupose. duznueckrue U XMMHYECKHE CBOMCTBA BOJOPO/IA, €r0 MOIYYCHHUE U
MIPUMEHEHHE.

Kucnotel, ux cocraB u ux knaccuduxanus. Maaukatopsl. Tabmuna pacTBOPUMOCTH.
CepHast 1 coystHasi KHCJIOTBI, IX CBOMCTBA U MPUMEHEHUE.

Comnu, ux coctaB U Ha3BaHMs. PacTBopuMoCTb cosieil B Boje. [lpeacraBurenu couieid:
XJIOpHU/1 HAaTpusl, KapOoHaT HaTpus, ocdar KanbLus.

[Tocrosinnas ABoraapo. KommuectBo BemectBa. Monbs. MonsipHas Mmacca. Kpathbie
€IMHULIBI U3MEPEeHHsI KOJMYECTBA BEIIECTBA — MHJUIMMOJb M KUJIOMOJIb, MUJUIMMOJISIPHAS U
KHJIOMOJISIPHASI MacChl BEILIECTBA.

Pacu€tel ¢ wcmonp30oBaHWEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«TIOCTOSIHHAsE ABOTJIpO».

3akoH ABoraapo. MosipHbelii 00bEM razoo0pa3HbIX BemecTB. OTHOcHUTENbHas
IJIOTHOCTB ra3a Mo Apyromy rasy.



KpaTHbple enuHUIBI W3MEPEHHS] — MIWUIMMOJSIPHBIE W KWJIOMOJSIPHBIA O0OBEMBI
ra3000pa3HBIX BEIIECTB.

Pacu€Tpl ¢ uCHoONp30BaHMEM IOHATHN «KOJIMYECTBO BEIIECTBA», «MOJIAPHAS Maccay,
«MOJIIPHBIN 00BEM Traz0B», «IUCI0 ABOTAAPO».

T'unpocdepa. KpyroBopot Bogbl B mipupoie. PU3NIECKHEC B XUMUISCKIE CBOMCTBA BOIBI:
B3aMMOJICCTBHE C OKCUJAMH.

OcHoBanusi, ux cocTtaB. PacTBopuMOCTb OCHOBaHMW B Boje. V3MeHeHHe oOKpacku
WHJIUKATOpOB B eno4yHou cpexpe. [lpencraBurenu menodeil: TMAPOKCUIbI HATPHUS, KAIUS U
KaJIbIIHSL.

PactBopurens u pactBopéHHOe BemectBo. PactBopbel. PactBopenume. I'mapartsl.
MaccoBast 70711 pacTBOPEHHOTO BemiecTBa. Pacu€Thl, CBsA3aHHBIE C MCIMOJIb30BAaHUEM IOHSTHS
«MaccoBas J0JIsl paCTBOPEHHOTO BEIIECTBAY.

JdeMoHcTpanuu
Omnpenenenue coaep>KaHusi KUCIOPO/Ia B BO3AYXeE.

[Tosydenune KuCIOpoIa pas3yioKEHUEM IIEPMaHraHaTa Kajaus U MepoKcuaa BOAOPOIa.
Cobupanue MeToJ0M BBITECHEHHUS BO3/TyXa U BO/IBI.
Pacno3naBanue kuciopoa.
['openne marnus, xenesa, yris, cepsl u pochopa B Kuciopoe.
Konneknms oKCHIoB.
[Tonydyenue, cobupanue u pacro3HaBaHHE BOIOPOA.
I'openue Bogopoa.
B3aumonetictBue Bogopoaa ¢ okcumom meau(1l).
Komnexkunst MUHEpaTBbHBIX KUCIIOT.
[TpaBuso pa3daBieHUs CEpPOr KHUCIOTHI.
Komneknust cosen.
Tabnuiia pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH B BOJIE.
HekoTopbie MeTaibl, HEMETAIIbl U COSMHEHHSI C KOJTMYECTBOM BEIIECTBA, PAaBHBIM 1 MOJIb.
Mopenb MomsipHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.
Komneknust ocHOBaHUH.
JlaGopaTopHbie ONBITHI

* [TomyTHEHHE W3BECTKOBOW BOJIBI IIPY IPOITYCKAHUM YTJIEKHCIIOTO rasa.

* [Tonyyenue Bogopo1a B3aMMOICUCTBUEM IIMHKA C COJISTHOM KHCJIOTOM.

* Pacnio3HaBaHue KUCIOT C MOMOIIBI) HHAUKATOPOB.

* I3MeHeHNne OKpAacKu MHAUKATOPOB B IIEJIOYHOMN Cpefe.

* O3HakOMJIEHHME C IIpenaparamMu JOMAllHE WM IIKOJBHOM alTeyKu: pacTBOpaMu
MepOKCHIa BOAOPOIa, CIIUPTOBOM HACTOMKH HOJa, aMMHUAKa.

IIpakTuyeckue padoTbl

4. Tlonyuenue, coOupaHue 1 pacrno3HaBaHUE KUCIOPOa.

5. [lonyuenue, cobupanue u pacro3HaBaHHe BOJAOPO/IA.

6. [IpuroroBiieHHEe pacTBOpPa C 3aJAHHOW MAacCOBOM J0JIel paCTBOPEHHOTO BEIIIECTBA.
HUKT: Cozoanue unmepaxmueHol cxemvl COCOUHEHUU XUMUdeckux snemenmos. Paboma c
mpenasicepom. Ilpedcmaenenue ungpopmayuu no meme 6 6ude mabauy, cxem ONOPHO2O
KoHcnekma, ¢ npumeneruem cpedcms UKT.

OCHOBHBIE KJIACChl HEOPraHUYeCKUX coequmHennii (13 yacoB)

O6o6menue cBeneHuit 00 OKcHIaxX, WX KilacCU(UKAIMM, HAa3BAaHUSIX M CBOMCTBaXx.
CriocoOblI mosTyueHus: OKCUIO0B

OcHoBanwusl, ux Ki1accudukamys, Ha3BaHUS U CBOWCTBA. B3auMoeiicTBie ¢ KHCIOTaMH,
KUCTIOTHBIMH OKCHJIAMU U COJISIMH. PasnoskeHue HepacTBOPUMBIX OCHOBaHUU. CrocoObl
MOJY4YEeHUs] OCHOBAHUM.



Kucnotel, ux knaccuduramus u Ha3BaHus. OONMEe XUMUYECKHE CBOWMCTBA KHCIIOT.
B3aumMoseiicTBue KHCIOT ¢ MeTaulaMHu. DJIEKTPOXUMUYECKUM pAJl HAINpPSHKEHUM METaslIoB.
B3anmoneicTBue KUCIOT ¢ OKCHUJIAMH METAJUIOB. B3aMMOJIEHCTBHE KHUCIOT C OCHOBAHUSIMH —
peakuus HeWTpanu3zauuu. B3aumopeiictBue kucior ¢ cosiMu. [lonmydeHne OECKUCIOPOIHBIX U
KHUCJIOPOJCOAEPKAIIMX KUCIIOT.

Comm, ux xinaccudukamusi W CBOWCTBA. B3amMopelcTBHE COJEH € MeTajulaMu,
OCOOCHHOCTH 3THX peakiuii. BzanMmoaelcTBHe COJNCH ¢ COJISIMH.

['enernueckue psanpl MeTalula U HemeTamla. |'eHeTudeckas CBsSI3b MEXIY KiaccaMu
HEOPraHUYECKUX BEILECTB.

JlabopaTopHbIe ONBITHI
e B3auMoielicTBUE OKCHUIA KaJbIUS C BOJIOH.

* [ToMyTHEHHE U3BECTKOBOI1 BOBI.
* Peakuusa HeUTpanu3aiuu.
* [Tonyuenue runpoxcuna meau(Il) u ero B3anmoaelicTBue ¢ KUCIOTOM.
* Paznoxenue ruapoxcuna meau(Il) mpu narpesanun.
* B3auMo1eiicTBHE KUCIOT C METaJIJIaMHU.
* B3auMo1eiicTBHE KUCTIOT C COJISIMHU.
* O3HaKOMJICHHUE C KOJIJIEKIIUEN COJIEH.
* Bzaumonetictue cynbdara meau(Il) c sxemnesom.
* B3auMoieiicTBrE COJIEN C COISIMU.
* ['eHeTnuecKasi CBA3b MEXKIY KIacCaMH HEOPraHWYECKUX BEIECTB Ha MPUMEpPE COEAMHEHHM
MEJIH.
IIpakTHyeckue padoTbl

7. Pemenue sKcnepUMEHTaJbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KIIACChl HEOPraHWYECKHX
COEIUHEHUN.
HUKT: Paszpabomxa namamku « Texnuxka bezonachocmu npu pabome ¢ 0CHOBAHUAMU U
Kkuciomamuy. CocmaesieHUe UHMepakmueHoU cxembl « TexHO/102UA XUMUYECKUX Mpou3800cme»
npeszeHmayus — no xenaHuro Co30aHUe mecma 8 cucmeme 0414 83AUMOINPOBEPKU M0 Meme
ypoKa

Ilepuoauveckuii 3aK0H M NepUOANYECKAs] CUCTEeMAa XUMHUYecKuX djeMmeHToB Jl. U.
MenjaeneeBa. Ctpoerue aroma (7 4acoB)

EcrecTBeHHBIE CEMEHCTBA XMMHUYECKUX 3JIEMEHTOB: ILEJIOYHbIE M IIEJIOYHO3EMEIJIbHBIE
MeTaJlIbl, TaJoreHbl, UHEPTHBIE (OaropoiHbie) ra3pl. AMGOTEpHOCTh. AMGBOTEPHBIE OKCHIIBI U
ruapokcubl. KomIuiekcHbie comu.

Otkpeitue 1. 1. MenaeneeBpIM NEPUOIUYECKOTO 3aKOHA U CO3/IaHUE UM ITEPUOTUUECKOI
CUCTEMBbI XUMHYECKHUX IEMEHTOB.

AToMBI Kak (opMa CyIIECTBOBaHHUS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHHS O
CTpOEHUHM aToMOB. Jloka3zaTenbCcTBa CIOXKHOCTH cTpoeHus aTtomoB. OmbiTel Pesepdopaa.
[InanerapHas MOJI€Nb CTPOCHUS ATOMA.

CocraB aTOMHBIX SiJ€p: HPOTOHBL, HEUTPOHBI. OTHOCUTENBHAs AaTOMHasg Macca.
B3auMoCBs3b NOHATUN «IPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS aTOMHASI Maccay.

Mukpomup. OnekTpoHbl. CTpoeHHE >SIEKTPOHHBIX YPOBHEH AaTOMOB XMMHYECKUX
aneMeHToB 1—20. [ToHsTHE O 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

N3otonbl. @uznueckuii cMbicin cuMBOIMKU Ilepuoanueckoit cuctemsl. CoBpeMeHHast
dbopMynUpoBKa TEPUOAMYECKOTO 3aKOHA. VI3MEHEHHs CBOWCTB JJIEMEHTOB B IMEpHOJaX U
rpymnnax Kak GyHKIUs CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa 5SJIEMEHTa-MeTajllla M DJIIEMEHTAa-HeMeTallyla MO0 HX IMOJIOKEHUIO B
MIEPUOINYECKON cucTeMe XuMuieckux anemenToB 1. 1. Menneneesa.

JdeMoHcTpanuu
Paznuunbie opMbl TAOIHI] TEPHOIUIECKON CUCTEMBI.
MogenupoBanue noctpoeHus nepuoandeckou cucreMsl . . Menneneesa.



Mogenu aToMOB XMMHUYECKUX 2JIEMEHTOB.
Mojenu aToMOB 3JIEMEHTOB 1—3-T0 IepHo/IOB.
JlabopaTopHbIe ONBITHI

* [Tosryyenne aMm(pOTEpPHOTO TUAPOKCUAA U HCCIIEIOBAHNUE €T0 CBOICTB.

HUKT: [loocomoeka snekmponnblx npezenmayuil no bioopy: « Camoe npexpacroe geuyecmeo
Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu (7 4acoB)

WNonnas xumuueckas cBsaA3b. MoHbl, 00pa3oBaHHbIE aTOMaMU METaVIOB U HEMETAJUIOB.
Cxembl 00pa30BaHHS MOHHOW CBSI3W JUIsl OMHAPHBIX COCIUHEHWH. VOHHBIC KPHCTAUTMYECKUE
peméTkn U (PU3MYeCKHe CBOWCTBA BEIIECTB C 3TUM THUIOM pemérok. [lonstre o GopmynbHON
€AVHULE BELIECTBA.

KoBanenTtHass xumMudeckas CBA3b. DJIEKTPOHHBIE U CTPYKTypHbIe dopmyinbl. [loHsTHE O
BaseHTHOCTU. KoBaneHTHast HemnoJisipHasi cBsi3b. CXeMbl 00pa30BaHUsl KOBAJIEHTHOW CBS3M JIs
OMHApHBIX coeAMHEHUI. MOJIEKYIsIpHbIE U aTOMHBIE KPUCTAJUTMYECKHE PEMIETKH U CBOMCTBA
BEILIECTB C 3TUM THUIIOM PEIIETOK.

DneKTpoOTpULATENbHOCTb. P anexkTpoorpunareabHocTd. KoBaneHTHas mosisipHast
XUMUYecKas cBs3b. Jumoas. CxeMbl 00pa3oBaHus KOBAJIEHTHOM MOJIAPHOM CBSI3U ISl OMHAPHBIX
coelMHEHUN. MOJIEKyIIsSIpHbIE U aTOMHBIE KPHUCTAJUIMYECKHE PEIIETKM W CBOMCTBA BEIIECTB C
9TUM THUIIOM PEIIETOK.

Meramueckass XMMHYECKas CBSI3b W METAUIMYECKass KPHUCTAIMYECKas pPElIETKa.
CBoiicTBa BEUIECTB € ITUM TUIIOM peIIETOK. EnvHas nprupoia XMMUYECKUX CBA3EH.

Crenenpb okucieHus. CpaBHEHHE CTENIEHU OKUCIICHHS M BaJeHTHOCTH. [IpaBuiia pacuéra
CTETEeHeN OKUCIICHUS 10 POpMYIaM XMMUYECKUX COETMHEHUH.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneraeHue CTENeHeld OKUCIECHHS IS
AIIEMEHTOB, OOpa3yIOIIMX BELIECTBA pa3HbIX KiaccoB. Peaknuu HOHHOrO oOMEHa U
OKHCIIUTEIBHO-BOCCTAHOBUTENbHbBIE peakuud. OKUCIUTENb W BOCCTAHOBUTEINb, OKHCICHHE U
BoccTtaHoBieHue. (CocCTaBiI€HUE YpAaBHEHUN OKHUCIMTEIIBHO-BOCCTAHOBUTENBHBIX PEaKUUN
METO/IOM 3JIEKTPOHHOTO OanaHca.

JdemoHcTpauuu
BuneodparmenTs! u cnaiiapl «MloHHAsS XUMU4ecKas CBS3bY.
Kosnexkuus BemecTs ¢ HOHHOM XUMHYECKOU CBSI3bIO.
Mopenu HOHHBIX KPUCTAJUIMYECKUX PEIIETOK.
BuneodparmenTs! u crnaiiapl «KoBaneHTHass XUMUYECKAast CBSI3bY.
Kosnekuus BemecTB MOJIEKYJISIPHOTO U ATOMHOTO CTPOEHHSL.
Mogenu MONEKYJIAPHBIX U ATOMHBIX KPUCTAIUIMYECKUX PEHIETOK.
BuneodparmenTs u crnaipl «MeTalandeckas XUMUYecKas CBS3bY.
Komnexkuust «MeTanibl ¥ CrijiaBb».
B3anMoelicTBre IMHKA C CEpOH, COITHOM KUCI0TOH, XiopuaoM meau (I1).
I'openue maraus.
B3aumMopelicTBre XJIOPHOU U CEpOBOIOPOIHOM BOJIBI.
JlaGopaTopHble ONBITHI
N3rorosienue MoOIenu, WIUTIOCTPUPYIOLIEN CBOMCTBA METAJUIMYECKON CBA3H
HUKT: Iloocomoska snekmpouHulx npezenmayuti no evioopy. Cocmasnenue anreopumma
cocmasnenuss OBP u PUO

Pe3eps 4 yacos
Conepxxanue Kypca Xummuu 9 kiacc
IMoBTOpenue u 06001IeHNe cBeAeHMIT 0 Kypey 8 kiacca (5 yacoB)
bunapubie  coeaumuenus.  Okxcuasl  coseoOpasylomue H  HecosieoOpasyrolue.

Iunpokcuapl: OCHOBaHUA, aM(OTEpHbIE THAPOKCUABI, KHCIOPOJCOJAEPKAIIUE KHCIOTHI.
Cpennue, Kucable, OCHOBHBIE M KOMIUIEKCHBIE COJIH.

O06o0menne cBeleHU 0 XUMHUYECKUX peaknusx. Kmaccudukanus XUMHUECKUX PeaKIid
M0 pPa3NWYHBIM TPU3HAKAM: COCTaBY W YHUCIY pEarupyrolmx U 0O0pa3yrolIuxcs BEIIeCTB,



TETI0OBOMY 3 PeKTy, 00paTUMOCTH, U3MEHEHHIO CTEIICHEH OKHCICHHS SJIEMEHTOB, 00pa3yroInX
pearupymroliue BEIIECTBA, arperaTHOMY COCTOSHUIO pearupyrolux BEUIECTB, HCIOJIb30BAHUIO
KaTajau3aTopa.

IloHATHE O CKOPOCTHM XUMHYECKOM peakuuu. @DaxTopbl, BIUAIOIIAE HA CKOPOCTH
XMUMHMUYECKUX peaKUui: NpUpoJia pearupyrollux BEIIEeCTB, MX KOHIEHTpalus, TeMIleparypa,
IJIOLIa/1b COIPUKOCHOBEHMS, HalIMune KartainusaTopa. Kartanus.

JdeMoHcTpanuu
O3HaKOMJIEHHE C KOJUIEKIIUSIMA METAJIJIOB U HEMETAJLIIOB.

O3HaKoOMJIEHHE C KOJUIEKIIUSAMU OKCUOB, KUCIIOT U COJIEH.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIMK OT MPUPOAbl PEArUPYIOIIHX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMH OT KOHIIEHTPAIMK pearupyroinx BEeIecTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakluu OT IJIOU[aJd CONPUKOCHOBEHHS pearupyromux
BEIECTB («KUISALIUHN CIIOI»).

3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMH OT TEMIIEPATyphl PearupyroInX BEIIECTB.

JlabopaTopHbIe ONbITHI

* B3auMoieiicTBHE aMMHUaKka 1 XJIOPOBOJOPO/Ia.

* Peaknusa HeUTpanu3aiuu.

* HaGmonnenue TeroBoro 3¢dexra peakuu HelUTpanu3aum.

* BzaumopeiictBue cepHoit Kucnotsl ¢ okcuaom menu(1l).

* Paznoxenue nepokcuia BOIOpoaa ¢ IOMOIIbIO KaTasla3bl KapToders.

* 3aBUCHMOCTbh CKOPOCTH XMMHMUYECKON pEaKIHMH OT MPUPOIbl pearupyroliux BELIECTB Ha
MpUMepe B3aUMOJIEHCTBUS PACTBOPOB THOCYJIb(paTa HaTpus U xjopuja Oapus, THOCyiab(paTa
HATpPHs U COJITHOM KUCIIOTBHI.

* 3aBUCHUMOCTb CKOPOCTM XMMHYECKOM PpEaKUMH OT NPHUPOJIBl METAJUIOB IIPU HX
B3aMMOJEHUCTBUU C COJITHOM KHUCIJIOTOM.

* 3aBUCHUMOCTb CKOPOCTH XHMMMYECKOM pEakIMH OT TMPUPOABl KHCIOT MpH HX
B3aMMOJECHCTBUH C JKEJIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKLUU OT TEMIIEPATYPBHI.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIUU OT KOHLICHTPALUH.

* 3aBUCUMOCTb CKOPOCTH XHMMMYECKOM pEakUMH OT IUIOIAA COINPHUKOCHOBEHUS
pearupyomux BelecTs.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKuy OT KaTaau3aTopa.

XuMHYeCKHe PeaKMHu B pacTBopax 3jeKTpoauToB (10 yacos)

Ilonsitue 00 3JIEKTPOIUTUYECKON AUCCOLMALMU. OJEKTPOJUTHl U HEIIEKTPOJIUTHI.
MexaHn3M  JucCOLMAlUi  JJIEKTPOJIMTOB €  Pa3IM4yHbBIM = XapakTepoMm cBs3u. (CrerneHb
ANIEKTPOIUTUYECKOM ucconanuu. CHIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUM 3JIEKTPOJUTHUYECKOH nucconuanuu. Kiaccudukarus
HMOHOB U UX cBoiicTBa. KHCIOTBI, OCHOBaHMS U COJIM KakK 3JIEKTposuThl. VX kiaccudukanus u
Y CCOLMALU.

OOmme XUMHUYECKHE CBOWCTBA  KHMCJIOT: H3MEHEHUE OKpacKd HMHIUKATOPOB,
B3aUMOJICICTBUE C MeETa/llaMH, OKCHJAaMU M THAPOKCHUJAMHU METAIOB M COJIAMH.
MonexynsipHble U HOHHBIE (TIOJIHBIE U COKpAIEHHBIE) YPAaBHEHHSI peaKkiiii. XUMUUECKUH CMBICT
COKpAIEHHBIX YPABHEHMM. YCIIOBHS IMPOTEKAaHUs PEAKLMM MEXKIYy DJIEKTPOJUTAMHU A0 KOHIA.
Psan akTMBHOCTH METaIOB.

OOme XxuMUYeCKHe CBOMCTBa IEJIOYel: B3aUMOJCHCTBHE C KHUCIOTaMH, OKCHJAMH
HeMeTaioB, coisiMud. OOmume XHMMHUYECKHEe CBONCTBA HEPAaCTBOPUMBIX  OCHOBAHMIA:
B3aUMO/JIEMICTBUE C KMCIOTAMH, PA3JI0KEHUE IIPU HATPEBAHUU.

OOme XUMUYECKHE CBOMCTBA CpEAHUX COJIeH: B3aUMOJIEHCTBHE C KHUCIOTaMH,
LIEJI0YaMH, COJISIMU M MeTajulaMU. B3auMoeiicTBHe KMCIIBIX COJIEHN CO IIET0YaMH.



I'uaponus kak 0OMEHHOE B3aMMOJCWUCTBUE COJIEH ¢ BOJOW. ['MIOposM3 coyii CHIIBHOTO
OCHOBaHMSA U c€ia0OW KHCHOTHL [HMaponn3 comm c¢1aboro OCHOBAaHUS M CHIBHOM KHCIIOTHI.
Bopgopoansriii mokaszarens (pH).

CBolicTBa KHCJIOT, OCHOBAHUM, OKCUAOB U COJIEH B CBETE€ TEOPUU DIEKTPOIUTHUECKOMN
TMCCOIMALIMY U TIPECTABICHUI 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

JdeMoHcTpanuu
HcnpiTanne BeecTB U X paCTBOPOB Ha AJIEKTPONPOBOAHOCTD.
3aBUCUMOCTD AJIEKTPONPOBOJIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.
JIBuKEeHME OKpAIllEHHBIX HOHOB B 3JIEKTPUYECKOM TOJIE.
Omnpenenenne xapakTepa cpeibl B paCTBOPax COJIEH.

JlabopaTopHbIe ONbITHI

* Tucconunanus cinalpIX 3JEKTPOIUTOB HAa IPUMEPE YKCYCHON KHUCIIOTHI.

* I3meHeHne oKkpacku MHAUKATOPOB B KUCIOTHOM cperie.

* Peaknus HeliTpanuszanuu pacTBopa MEIOYN pa3IMUYHbIMU KUCIOTaMHU.

* [Tonyuenue runpoxcuaa meau(Il) u ero B3anmoaelicTBre ¢ pa3InYHBIMU KUCIOTAMHU.

* BzaumoeiictBue CHIIbHBIX KUCIOT ¢ okcuiom meau(1l).

* B3anmoencTBre KUCIOT ¢ METaJUIaMHU.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [Tonyyenue cTyiHS KPEMHUEBOW KUCIOTHI.

* KauecTBenHas peakius Ha XJIOPHUJI- WK CYIb(aT-UOHBI.

 3MeHeHne OKpacku MHAUKATOPOB B IIEJIOUHOM cperie.

* B3auMoieiicTBrE MIET0YEN C YIIEKUCIBIM Ta30M.

» KauecTBenHas peakuusi Ha KATHOH AMMOHHUSI.

* [Tomyuenue ruapokcuaa menu(Il) u ero pasnoxxenue.

* BzanmoieiicTBre KapOOHATOB ¢ KMCIOTaAMHU.

* [Tomyuenune ruapokcuaa xemnesa(lll).

* Bzanmoeiictue xenesa ¢ pactBopom cyiabdara meau(1l).

IIpakTHyeckue padoTbl
Pemenue skcriepuMeHTANBHBIX 3aa4d 0 TeMe «DJIEKTPOTUTHIECKAsT TUCCOLUAIUSD.
HKT: [loocomosxa s1exkmporHblx npesenmayuii no ewvioopy. Cocmaesnenue ancopumma
cocmaenenuss OBP u PHO

Hemera/uibl 1 HX coegunenus (25 yacoB)

CrpoeHrue aTOMOB HEMETANIOB W UX IMOJOXKEHHE B MepHoauuecKkoi cucteme. Psn
anekTpooTpunarensHocTd. Kpucramnmyeckue peméTkd HEMETallloB — IPOCTBIX BELIECTB.
Oduznyeckue cBoiicTBa HemeTalsioB. OOmuMe XUMUYECKHE CBOWMCTBA  HEMETAIJIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIBHBIE.

lanmorensl, cTpoeHre MX aTOMOB M MOJeKyd. DPu3nuecKkue W XUMHYECKHE CBOMCTBA
raJIoreHOB. 3aKOHOMEPHOCTH U3MEHEHUS! CBOWCTB T'aJIOTEHOB B 3aBUCUMOCTU OT UX MOJIOKEHUS
B IMepHOAMuYecKod cucreMe. HaxokneHWe TajJoreHoB B TMPHUPOJE M UX IOJyYeHHE.
buonoruueckoe 3HaueHNe U TPUMEHEHUE TaJIOTEHOB.

l'amoreHoBOIOpOABI M COOTBETCTBYIOIIME UM  KHCIOTHI: IIJIaBUKOBas, COJISHAs,
OpOMOBOJIOpOIHASI, MOA0BOJOpOaHAs. [amorenunsl. KauecTBeHHble peaklUU Ha TaJOreHU-
noHsl. [IpuMeHenne coeMHEHNH TalOTeHOB.

OOmas xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupone U e€ MoJydeHue.
AnnotponHbsle MOAM(UKALMU cepbl M HX CBOiicTBa. XHMMMYECKHe CBOMCTBa cepbl U €€
MIPUMEHEHHUE.

CepoBo10pO/I: CTPOCHHE MOJIEKYIbI, PU3NUYECKUE U XUMUUECKUE CBOICTBA, MOJIyYEeHUE U
3HayeHue. CepoBogopoanas kucnota. Cyabpuasl ¥ ux 3HaueHue. JIroMuHOOpHI.

Oxcup cepoi(I1V), cepHucras kucnorta, cyabhuThl. KauecTBeHHas peakiivs Ha Cyab(UT-
HOH.

Oxcun ceprl(VI), cepHast kucnora, cyiabdarsl. Kpucrammoruaparsl.



CepHast KHCIIOTa KaK CHJIBHBIA 37eKTposuT. CBoMCTBa pa30aBIeHHON CEPHOM KUCIIOTHI
KaKk THUIWYHOM KHCJIOTHI: B3aMMOJICHCTBHE C METaIaMH, OCHOBHBIMH U aM(OTEPHBIMH
OKCHJIaMH, OCHOBAaHHUSAMHU M aM(pOTEPHBIMH THAPOKCHIAMH, coJisiMu. KauecTBeHHas peakuus Ha
cynb(aT-uoH.

OOmiass xapakTepucTuka »3jeMeHTOB VA-Tpynmbl. A30T, CTpPOEHHE €ro aroma
1 MoJieKyJibl. dusnueckue U XMMUYECKHUE CBOMCTBA U IPUMEHEHHUE a30Ta. A30T B IPUPOJE U €r0
OHMOJIOTHYECKast POJIb.

AMMUak, cTpoeHue MoJIEKyJIbl U (U3NYECKUE CBOWCTBA. AMMUAaYHas BOJA, HAIIAThIPHBIH
CHUPT, THIpaT aMMHaka. JIOHOpHO-aKUENTOpPHBIH MEXaHHW3M OOpa30BaHMs CBS3U B KaTHOHE
amMmMoHMs. BoccraHoBuTenbHble cBoiicTBa ammuaka. CoaM aMMOHHMS M UX IpPHUMEHEHHE.
KavecTBenHas peakiusi Ha KATHOH aMMOHHS.

Oxkcuapl a30Ta: HECOJICOOPa3yIOIIME W KHUCIOTHBIE. A30THUCTash KUCJIOTa U HUTPUTHIL.
A30THas KUCI0Ta, €€ NOJIydeHHEe U cBovicTBa. HuTpartsl.

®ochop, crpoenne atoma u amtotponus. Docouasl. Pochun. Oxecun docdopa(V) u
tdhocdhopnas (oprodochopnast) kuciora. Pocdarsi.

OObmass xapaxkTtepucTuka 3jaeMeHTOB I[VA-Tpynmnbl: 0cOOEHHOCTH CTPOEHHS aTOMOB,
MIPOCTHIX BEIIECTB M COEAMHEHUN B 3aBUCHUMOCTU OT TOJIOKEHHS 3JIEMEHTOB B MEPUOINYECKOM
cuctemMe. Yriepos. AJUTOTporHble MOAUPUKAIMK: anMa3, rpaduT. AMOpPGHBIA yriepos: caxa,
aKTUBHUPOBAHHBIN Yroib. AjcopOuus. XuMu4eckue cBoMcTBa yriepoaa. Kokcoxummueckoe
MIPOM3BOJICTBO U €ro npoaykuus. Kapousl.

Oxkcun yranepona(ll): ctpoenne Mosekysl, moidydenue u cBoiictBa. Oxcup yriepona(lV):
CTPOEHUE MOJIEKYJIbI, MOJYYCHUE U CBOMCTBA. YTOJIbHasA KucIoTa. COJIM YroJIbHOM KHCIOTHI:
KapOOHaThI U THIpOKapOOHaThl. TexHuyeckas 1 MUIleBas coJa.

Opranuueckas XuMHusi. YTJIE€BOJIOPO/IbI.

Mertan, 3TaH W HpomaH Kak MpelelibHble (HACBIIICHHBIE) YIIIEBOJOPOJAbI. DTWIEH H
alleTWJIEH Kak HempeaelibHble (HEHACHIIIEHHbIE) YrieBoaopoabl. CTpyKTypHbIE (OPMYIIbI
BelecTB. ['openue yriaeBoaopooB. Peakiuu neruapupoBaHus NpeaeabHbIX YrIIeBOJ0POI0B.

CrnupThl. DTUJIOBBIA CIUPT, €0 MOJy4YeHUE, MPUMEHEHHE U (U3HOJOTHYECKOES JCHCTBHE.
TpéxaToMHBII cIUPT MIHULIEPUH. YKCYCHAsI KUCIIOTa KaK MPeICTaBUTENb KApOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenue aroma u HaxoxkjaeHue B npupoae. Cwmnuasl u cwiadH. CBoiicTBa
kpemuns. Oxkcun kpemuaus(I1V). KpemuueBas kuciora u €€ coJin.

[IpousBojacTBO cTekna © IeMmeHTa. [lpoaykiusi CHUIMKATHOW MPOMBIIUIEHHOCTHU:
ONTHUYECKOE BOJIOKHO, Kepamuka, papdop, dasHc. Ontuyeckoe BOJIOKHO.

Hemeranmnet B mpupoge. @pakiMOHHAs TEPEeroHKa >MKHUIKOTO BO3JyXa Kak croco0
MOJIyueHHusi KHclopoda, a3otra u aproHa. llomydenue Qochopa, kpemHus, xjiopa, HoOja.
DNEeKTPOIN3 PACTBOPOB.

[TonmyueHue cepHOM KHUCIOTHI: CBIPHE, XHMH3M, TEXHOJIOTHYECKAsh CXeMma, METOJ
KUIISILETO CJIO0sl, MPUHIUIBI TeIIooOMeHa, MPOTUBOTOKA U IupKyauuu. Oneym. [IponsBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKas CXeMa.

JdeMoHcTpanun
Komnekuust HemeTanos.
Monenu KpUCTaNIMYECKUX PEIIETOK HEMETAIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIBI €r0 PabOTHI.
I'opeHne HeMeTaI0B — MPOCTHIX BELIECTB: cephl, pochopa, TPEeBECHOTO YIIIs.
OO0pa3s1bl TaJOreHoB — MPOCTHIX BEIIECTB.
B3aumMopelicTBre rajJloreHoB ¢ METaJIaMH.
BriTecHenue ximopa OpoMOM WIIM HOJIa U3 PACTBOPOB UX COJIEH.
Komnekuust mpupoAHBIX COEAUHEHUN XI0pa.
B3aumMopelicTBre cepbl ¢ METaJUIaMHU.
I'openue cepsl B KUCIOPOJE.
Komnekuust cynbhuaHbIX py.



KavecTBeHHast peakuus Ha CyIb(UA-UOH.

ObeciBeunBaHNE OKPALICHHBIX TKAHEH CEPHUCTHIM Ta30M.
B3anMoeiicTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEBIO.
OOyrnuBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHON KHUCIOTOM.
Huarpamma «CocTtaB BO3IyXa».

Buneodparments! u cnaiiapl «lItuubu 6azapei.

[Tonyuenue, cobupanue u pacrio3HaBaHUE aMMHAKa.

Pa3noxxenne 6uxpomara aMMOHHS.

B3anmoneicTBie KOHLEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.
I'openue yé€pHoro nopoxa.

Pa3noxxenne HUTpara Kajaus U TOpeHUE B HEM IPEBECHOTO YTrOJIbKA.
O06pa31bl IpUPOIHBIX coeAMHEHUH (ocdopa.

I'openue dhocdopa Ha BO3ayXE U B KUCTOPOJE.

[Tonydyenue 6emoro Gocdopa U UCIIBITAHUE €TO CBOMCTB.
Konnexuust «O6pa3ibl IpUPOIHBIX COSUHEHUH yriaepoaay.

[Toprper H. /1. 3enunckoro. [Tornonienne pacTBOPEHHBIX BEMIECTB WU Ta30B AKTUBUPOBAHHBIM

YIJIEM.
YeTpoicTBO MPOTUBOTA3A.
Monenu MoJeKys1 MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.
BsaumoeiictBue 3TuneHa ¢ 6poMHOM BOJON M pacTBOPOM MepMaHTaHaTa Kajusl.
OO011ue XuMHUYECKUE CBOMCTBA KUCIIOT Ha IPUMEpe YKCYCHON KHUCIIOTHI.
KauecTBeHHas peakniis Ha MHOTOAaTOMHBIE CITUPTHI.
Komnexnust «O6pa3iisl IpUPOIHBIX COSTUHEHUN KPEMHUS.
Komtekuus crekia, KEpaMHUKH, IEMEHTA U U3JIEIUN U3 HUX.
Komtekuyst mpoIyKIuy CHIMKAaTHOM MPOMBIIIIIEHHOCTH.
Buneodparments! u cnaiiasl «[Ipon3BOACTBO CTEKIIA U IIEMEHTAY.
Komnexkuus «IIpuponHeie coeIMHEHNS HEMETAIIIIOBY.
Buneodparments! u cnaiinpl «@pakiioHHas IeperoHkKa >KUIKOTO BO3IyXa».
Buneopparmentst u  cnmaiiael  «[lomyuenue  Bomopona,  KucCiIopoJa
IEKTPOIUTUYECKUM CIIOCOOOM.
Mopnenu anmapaToB Ui IPOU3BOJICTBA CEPHON KUCIIOTHI.
Mopnenb Kunsmiero ciost.
Mopnenb KOJIOHHBI CUHTE3a aMMHAKa.
Buneogparmentst u cnaiiapl « Ipou3BoACTBO CEpHON KUCIOTHI.
Buneogparmentst u cnaiiapl « Ipou3BoACTBO aMMUaKay.
Komnexkuust «CpIpb€ U1 MOJIy4EHUSI CEPHOM KUCIIOTBI».
JlaGopaTopHble ONBITHI

* Pacrio3HaBaHue rajJlOreHUA-HOHOB.

» KayecTBeHHbIE peakluu Ha CylIb(aT-HOHBI.

» KauecTBeHHas peakuysi HA KATHOH AMMOHMUSL.

* XMMHUYECKUE CBOMCTBA a30THOM KHMCIIOTHI, KaK AJIEKTPOJIUTA.

» KayecTtBeHHbIe peakuuu Ha pocdar-uoH.

* [Tonyyenue u CBOMCTBA YrOJIbHOM KUCIIOTHI.

» KayecTtBeHHas peakxiiyst Ha KapOOHAT-HOH.

* [IponyckaHue yrieKkucioro ra3a yepe3 pacTBOp CHIIMKAaTa HATPHsL.

IIpakTnuyeckne padoTsl

2. V3yueHue CBOMCTB COJSIHOM KHCIIOTHI.

3. V3ydyeHne CBOMCTB CEpPHOM KUCIIOTHI.

4. TlonydyeHne aMMuaKa U U3y4eHHE €ro CBONCTB.

raJJor¢cHoB



5. Ilonyuenwue yriekucioro raza. KayecrBenHas peakuus Ha KapOOHAT-HOHBI.
HUKT: Cozoanue unmepaxmugHou cxemvl Hememainwl. Paboma c mpenasicepom.
Co3z0anue mecmos 0Jis1 CamMonposepKu.

Metasiibl 1 ux coexuuenusi (17 yacon)

[lonoxxenne MeTauIOB B IEPUOJUYECKOM CUCTEME XUMHYECKMX daeMeHtoB [ U.
MenneneeBa, CTpOEHHME aTOMOB U KPUCTAJUIOB METAUIOB. MeTaliMueckas CBs3b W
MEeTaJUTMYecKasi KpHUCTaIMYecKas pemérka. Pu3nueckue CBOWCTBA METAJUIOB: JJIEKTPO- U
TETUIONPOBOTHOCTH, OTPaXKaroIIasi CHOCOOHOCTb, IITACTUYHOCTh. YEpHBIE U 1IBETHHIE METAJUIHI.

Mertaabl Kak BOCCTAHOBUTENU. DJIEKTPOXUMUYECKUM psii HanpsbkeHuil. B3aumoneiicTBue
METaJUIOB C HEMETAJJIaMHU, OKCUJIAMH, KACIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.

OO6mas xapakrepucTuka 3jaeMeHTOB |A-rpynmbl. OKcuIbl M THUAPOKCUIBI IIEIOYHBIX
METaJUIOB, UX TOJy4Ye€HHEe, CBOMCTBA, IPUMEHEHNE. BakHEHIITHE COMM MIEIOYHBIX METANIOB, X
3Ha4YE€HHE B IPUPOJIC U KU3HH YETIOBEKA.

O6mass  xapakrepuctuka  31neMeHTOB  |IA-rpynmel.  Oxcuabpl U THIAPOKCUIBI
LIEJI0YHO3EMEIIBHBIX METAUIOB, MX IOJIY4Y€HHE, CBOMCTBA M INPUMEHEHHE. BakHeWmue coiu
IIEJI0YHO3EMEIIbHBIX METAJJIOB, UX 3HAY€HHWE B MPHUPOJE M KU3HU vesnoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KAJBIIHSI.

Bpemennas u nmoctostHHas )KECTKOCTH BOJIbI. CIOCOOBI yCTpaHEHUs BPEMEHHOH JKECTKOCTH.
Crioco0p! ycTpaHEeHHUsI TIOCTOSIHHOM KECTKOCTH.

CoenuHeHus amlOMHHHS B TPUPOJIC. XWUMHUYECKHE CBOWCTBa amoMuHHUS. OCOOEHHOCTH
OKCHJIa ¥ THAPOKCHIA aTFOMUHHS Kak aM()OTEPHBIX COSTUHEHNN. BaxkxHen e comm amoMuHUS
(xmopun, cynasdar).

OcobenHocTu cTpoeHusi atoma xene3a. JKemezo B mpupone. Bakreimme pyapl skenesa.
[Tonydyenue uyryna u cramm. Oxcuasl u ruapokeuapt sxene3a(ll) u (I1). Comm xeneza(Il) u (III).
OO6HapyxeHue KaTHOHOB JKeJie3a B pacTBOPE. 3HAYCHHE COCTMHECHUN Kee3a.

Koppo3us razoBas (XUMHUYECKast) U AJICKTPOXHUMHUYECKAsl. 3alUTa METAUIOB OT KOPPO3HH.
Merammer B npupojne. Ilonwarne o wmetamurypruu. Yé€pHas W 1UBETHas METaJUTyprusl.
[IupomeTamnyprusi, TUAPOMETAIUTYPTHs,  DJIEKTpoMeTautyprus.  JIOMEeHHBIM  mporiecc.
[TepepaboTka uyryHa B cTajigb. DJIEKTPOJIU3 PACIIIABOB.

JdemoHcTpauuu
B3anmopelicTBue HaTpus, TUTUS U KaJbLHs C BOJOM.
['openue HaTpusi, MarHus U eje3a B KUCIOPO/Ie.
Bcenbika TepMuTHON cMecH.
B3anmMopelicTBre cMecH MOPOLIKOB CEPBI U JKEJIe3a, LIMHKA U CEPBI.
B3anmMopeiicTBre amtOMUHMS C KUCIOTaMH, HIEI0YaMHi U BOJIOH.
B3auMopeiicTBure xene3a u MeAu C XJIOPOM.
B3aumopelictBue Meaud ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTOM M A30THOM KHUCIOTOM
(pa36aBIeHHOM U KOHIICHTPUPOBAHHOM ).
Oxkpacka 1m1aMeHH COEIMHEHUSMHU 1IEJOYHbIX METAIIJIOB.
Oxkpacka miaMeHH COEIMHEHUAMH 11EeJI0YHO3EMEIbHBIX METAJIOB.
T"amenue u3BecTH BOJOM.
[Tomyuenue xKECTKOM BOABI B3AUMOJAECHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
YcTpanenue BpeMeHHOH jKECTKOCTH KUTISTYSHUEM U I00aBICHUEM COJIBI.
YcTpaneHue NoCTOSTHHOM jKECTKOCTH 100aBICHUEM COJIBI.
VoHMTBI U NIPUHIMI UX ASHCTBUS (BUACO(DPArMEHT).
Kosnnekuust npupoiHbIX COETUHEHUN aTFOMUHUS.
BuneodparmenTs! u crnaiiapl «OKCH]T ATFOMUHUS B €70 MOAU(DUKAIIHI.
[Toyuenue ampoTepHOTO TUAPOKCUAA ATFOMUHUS M UCCIIEOBAHNE €T0 CBOWCTB.
Konnexuust «XuMuueckrue UCTOUHUKH TOKa.



Pe3ynbTarthl UIMTENBHOIO SKCIEPUMEHTA IO H3YYEHHIO KOPPO3UHM CTAJIBHBIX H3JAEIUI B
3aBUCUMOCTH OT YCJIOBHI IIPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau(1l) Bogopoiom.

Buneodparmentst u cnaiiapl «I [pou3BOICTBO UyryHa U CTAII».

Buneodparments! u cnaiiapl «3aenust U3 4yryHa u CTaim.

BuneodparmenTs u ciaiiapl «[Ipou3BoICTBO AIFOMUHUS.

JlabopaTopHbIe ONbITHI

* B3anmopeiicTBue xenesa ¢ pactBopoM cyibdara memu(1l).

* [TonyyeHnre U3BECTKOBOM BOJBI U OIIBITHI C HEM.

* [Tonyuenue ruapoxcunos xenesa(ll) u (111).

» KauecTBeHHbIE peakiuy Ha KaTHOHBI JKeje3a.

IIpakTnueckune padoThl

6. XKEcTkoCcTh BO/IBI M CLIOCOOBI €€ yCTpaHEHUs!.

7. PemieHne 3KCIepUMEHTAIbHBIX 337134 10 TeMe «MeTamib.

HUKT: Coszodanue ummepaxmuenou cxemvl memannvl. Paboma c¢ mpenascepom. Cozodanue
mecmoeg OJisl CAMONPO8EPKU
XuMus M OKpyxKamomas cpeaa(2 yaca)

Crpoenue 3emnu: sSapo, MaHTUs, 3€MHas Kopa, Jutocdepa, Tuapocdepa, armocdepa.
Xumuyeckui coctaB 3emiuu. ['opHbie mopoasl. Munepansl. Pynsl. Ocagodnbie TOpHBIE TOPOIbI.
[Tone3Hpie uckonaeMsle.

HcToUuHNMKHM XMMHYECKOTO 3arpsi3HEHUsl OKpykarolel cpenbl. [1006ambHble SKOJI0rHuecKue
npoOieMbl  YeJloBeYecTBa: HapylIeHHEe OHOTr€OXMMHUYECKHMX KPYTOBOPOTOB XUMHYECKHX
3JIEMEHTOB, MOTEIJIEHUE KJIMMaTa, KUCJIOTHBIE JOXKIU U Ap. O30HOBBIE IbIpbl. MeXyHapoaHOE
COTPYIHHYECTBO B 0OO0JAcTH OXpaHbl OKPYXKAIOIIEH cpeAbl OT XMMHUYECKOTO 3arps3HEHUSs.
«3enéHas XUMHU».

JdemoHcTpauuu
Buneodparments! u cnaiinsl «CtpoeHue 3eMin B €€ XUMUYECKUN COCTaBy.

Komnexuust MUHEPATOB ¥ TOPHBIX TOPOL.

Komnekuus «Pynapl meTaniony.

BuneodparmenTs! u ciaiipl «I'obanbHble 3KOJOrHYECKHE MPOOIEMbI YETIOBEUECTBAY.
BuneodparmenTs! U cliaiiibl O CTENEHH SKOJOTMYECKON YHCTOTHI TOBapa.

JlaGopaTopHble ONBITHI

* M3yuenue rpaHura.

* N3yueHne MapKUpOBOK pAa3jIUM4HbIX BHJIOB IPOMBINIUIEHHBIX M IPOJIOBOJIBCTBEHHBIX
TOBApOB.

O0001meHne 3HAHNI 0 XUMHMHU KYPC€a OCHOBHOI IIKOJIBI.
IMoaroroBka k OCHOBHOMY rocy/IapCTBEHHOMY 3K3aMeHY (7 4acoB)

Crpoenue aroma B COOTBETCTBHUH C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA B MEPUOIUUECKON
cucteMe. CTpoeHHE BELIECTBA: XMMUYECKasl CBA3b M KPUCTAUINYECKAs PEIIETKA. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAIIOB, HEMETAIJIOB, OJIArOpPOIHBIX
ra3oB) OT IIOJIO)KEHHS 3JEMEHTOB B IEPUOJUYECKOM cucteme. THMONOTUs HEOPraHMYECKUX
BEILIECTB, pa3/ieJIeHNe UX Ha Kiaccel U rpynmnsl. [IpeacraBureny.

[Ipu3Haky U yclOBHUS MPOTEKAHUS XMMUYECKUX peakiuil. TUIOIOrus XMMUYECKUX peaKui
o pa3IMnYHBIM IpU3HaKaM. Peakun HMOHHOTO oOMeHa. OxucauTeNnspHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH.

XUMHYECKHME CBOWCTBA NPOCTBIX BEHIECTB. XAapaKTepHbIE XUMUYECKHUE CBOICTBA
coJIe00pa3yoIMX OKCHIOB, THJIPOKCHAOB (OCHOBaHHH, KHCIOPOACOAEPKAIIUX KUCIOT H
aM(OTEPHBIX TUAPOKCHUJIOB), COJIEH.

Pe3eps 2 yaca



TemaTH4eckoe NJIAHUPOBaHHE (C Y4eTOM padoueii MporpaMMbl BOCITUTAHHS )
8 kiacce, 2 yaca B He/IeJII0, Bcero 72 yaca

Ne Tema Koumn4ecTBo | [lesITeJIbHOCTH YUHTEIS C Y4€TOM
ypoka 4acoB padoyeii mporpaMMsbl BOCIUTAHUS
HavanbHble noHsITHS U 3aKOHBI XUMuH (20 )
1 [Ipeamet xumun. Pons xumuu B sxu3nu | 1 YcranaBiuBarth JIOBEPUTEIIBHBIE
YeJI0BEKa OTHONICHHSI MEXIy Yy4HTEIeM U
2 MeTo1bl U3y4EeHUs] XUMUU 1 oOyuaroumucs, CHOCOOCTBYIOUINX
3 ArperatHbple COCTOSIHHSI BEIIISCTB 1 MO3UTUBHOMY BOCIIPHUSATHIO YUAIITMUCS
4 Ilpakmuueckan paooma 1,2 Ilpasuna | 1 TpeOOBaHMI M TPOCBO  ydWTens,
mexnHuKu dezonacnocmu u no0yX1aTh 0Oy4aroIMXCs COOM0aTh
Hekomopble  8uUO0bl pabom ¢ Ha YpPOKE OOIIETPUHATHIE HOPMBI
XUMUYECKOU nabopamopuu NIOBEICHHs, INpaBuia OOIIEHUS €O
(kabuneme xumuu) CTaplIUMU (yauTensimm) u
5 dusnyeckne SIBICHUS — Kak OCHOBa | 1 CBEPCTHUKAMH (oOyuarommucs);
pa3aesieHusi CMeCel B XUMHH PackpreiTue ponu " HEHHOCTU
6 Ilpakmuueckaa paboma 3 «Ouucmka | 1 XMMHYECKUX  3HaHMH.  Bocrmranne
nogapeuuoﬁ COJlU) YBAXUTCIBHOT'O OTHOIICHUA K
7 ATOMHO-MOJIEKYIISIPHOE yuenne. | 1 U3BECTHBIM  JICSATENISAM  XHUMHYECKOMH
XUMHUYECKHE SIeMEeHTHI HayKW, WX JOCTW)KCHHSIM. Paspurne
8 3HaKH XUMHYECKUX DJICMEHTOB. 1 MHTEpeCa K M3YdCHHIO  BOMPOCOB
9 | Ilepuomuueckass Tabiumia xumuueckux | 1 MCCIICIOBAHMA  BEILCCTBA, HOBCHIINX
snementos JI. V. Menseneesa. HCCIENI0BATENBCKUX. TEXHOJIOTHil.
10, 11 | Xumuueckue GpopmyJisl 2 Co3nanue ycinoBUM Ui OCO3HAHUS
12, 13 | BanenTrocTh 2 00y4aroUMuUCs BIUSHUS XUMHECKIX
14 | Xummnueckue peaximn 1 3aKOHOB M  3aKOHOMEPHOCTEHl  Ha
15, 16 | XuMudeckue ypaBHeHns 5 MOBCEIHEBHYIO JKU3Hb OOYYaroIIUXCS.
17, 18 | Tunbl XMMUYECKHUX peaKIun 2 Oé) Taf30BbIBATH pa6OT¥
19 [ToBTOpenne  u ob6oOmenue  Temsl. | 1 OOYHAIOIIHMXCA € COMATBHO SHATMOH
IToaroroBka K KOHTPOJILHOM paboTe MH(OpMAIHCI 10 TIOBOALY foyaeMon
20 | Konmponvnas paboma 1 mno Tteme |1 fHa ~ YpOKe - COUMAIBHO - SHAUMMOM
uHpopmarun — 00CYyXaTh,

«HavaapHble NOHATHA M 3aKOHbI
XUMHUHN»

BbICKa3bIBaTh MHCHHEC

HKT: [loocomoeka snekmponHbIX npezenmayuti no ewvibopy: «Camoe npexpachoe eeujecmeo -
npe3eHmayusy. npe3eHmayusi no 8blOOpPy, Co30aHue Mooeell N0 MUNAM XUMUYECKOU C65131,

coz0anue mecma OJisl 63AUMONPOBEPKU NO meme, c030aHUe UHMepaKmueHol cxemMbl Memasnssl U
Hememarnel Paboma ¢ mpeHaxcepom. lpedcmasneHue uHgopmayuu no meme « fipocmele sewecmea»
8 8ude mabauy, cxem OMoOPHO20 KOHCNEKMA, C NnpumeHeHuem cpedcme UKT.

Baxkneiimme NpeacCTaBUTEC/IN HEOPraHH4e€CKUX BEIIECCTB. KoandyecTBeHHBIE OTHOINEHUS B XHMHUH

(18 )

21 | Bo3nyx u ero cocras 1 Conmepxanust  yueOHOro  mpeameTa
22 | Kucnopon 1 yepe3 JEMOHCTPALUI0 O0yJaroruMcs
23 | IlIpakmuueckasn paooma 4|1 IIPUMEPOB OTBETCTBEHHOTO,

Ionyuenue, cobupanue u TPaXKIAHCKOTO TIOBEICHUS, IPOSIBICHUS

PAacno3nasanue KUuciopooa 4e0BEKOII00US U JOOpOCEepICUHOCTH,
24 Oxcuipl 1 Hcnonws3oBaTh BOCITHTATEIIbHEIE
25 | Bogopon 1 BO3MOKHOCTH COJIEp)KaHUsI y4eOHOTO
26 | IIpakmuueckasn paboma 511 HpeaAMeTa aepes noaoop

Hoﬂyqeuue, coﬁupauue u COOTBETCTBYIOIIHUX TEKCTOB JJIs




pacno3naganue 6000pooa

27 | Kucnotsl 1
28 | Commn 1
29, 30 | KomuuecTBo BelecTBa 2
31 | MousipHbIiii 00BEM Ta30B 1
32, 33 | PacuéTpl 10 XUMHUYECKUM ypaBHEHUSIM | 2

34 | Boma. OcHoBaHus 1

35 | PactBopsl. MaccoBas nonst | 1
PacTBOPEHHOTO BELIECTBA

36 | IIpakmuueckasn paboma 6|1
Ilpuzomoenenue pacmeopa 3adannoii
Mmaccoeoit  0oneii  pacmeopéHHozo
seujecmea

37 | O6oOmeHre 1 cucTeMaTH3aIus 3HaHUH | 2
o teme «BakHeWInue IpencTaBUTENN
HEOPraHMYECKUX BEIIIECTB.
KonudecTBeHHBIC OTHONICHHUS B
XUMHHD

38 | Koumponvnasn paooma 2 no meme |1
«Basicnenimue npeocmaeumenu
HeopzaHuyecKux eeujecms.
Konuuecmeennvie omuowienus 6
xXumuuy

YTeHUs,  3adady  JUIsl  PeIICHUs,
poOJIEMHBIX CUTYyaIui VTS
o0cyxaeHus B kiacce; PopMupoBaHue
YCTOMUMBOTO  YOSXKICHUS  TECHOTO
B3aUMOJICHCTBUSA oOmecTBa u
TIPUPOJIBI, MOHUMAHHUS CHJIBI
MPHUPOJHBIX SBICHUH W IPOIIECCOB,
3HAUEHUS TPHUPOJHBIX IPOIECCOB B
ku3HU moaeit. Co3nanue yciuoBUM Jyist
dopmMupoBaHus y 00yJarOIIUXCS OCHOB
IKOJIOTUYECKON KYJIBbTYPBI.
OObsicHeHUe B3aUMOCBSI3H
MOTpeOHOCTEN IO W SKOHOMUKH,
npoOJieM OTPaHWYEHHOCTH PECYPCOB.

Pacmupenue 0OLIEKYIbTYPHOTO
Kpyro3opa LIKOJIbHUKOB qyepes
3HaKOMCTBO c IPUPOTHBIMH

oobekTamu. [lognepxanue MOTHUBAIIUU
K  M3y4eHUI0  TMpeAMera  yepes
3HAKOMCTBO C MHTEpPECHBIMU (aKTaMu
no paszaeny. DopmupoBaHUE YMEHUS
IMPOABJIATH KPUTHYHOCTH K
COOCTBEHHBIM HAaMEPEHHUSM, MBICISIM U
MOCTYIKaM

HKT: Coszoanue unmepakmusHol cxemvl COCOUHEHUL XUMUYecKux snemenmos. Paboma ¢ mpenasxcepom.
IIpeocmasnenue ungopmayuu no meme 6 ude mabiuy, cxem ONOPHO20 KOHCNEKMd, C NpUMEHEeHUem

cpeocme UKT.
OCHOBHBIE KJIACChl HEOPraHUYeCKUX coequHenuii (14 u)
39, 40 | Oxcunpl, ux KkiIaccuukanus | 2 [IpuMeHATh HA YPOKE MHTEPAKTUBHBIE
XMMHYECKHE U CBOMCTBA dbopMbl  paboThl C OOyYaIOIIMMHUCS:
41, 42 | OcHoBanus, nx knaccudukamnus | 2 JIMCKYCCUH, KOTOPBIC Tar0T
Y XUMHYECKUE CBOMCTBA oOyyaroumcs BO3MO>XHOCTh
43, 44 | Kucnotsl, nx knaccudukamnus | 2 npuoOpecTr ONBIT BEIICHUSI
Y XUMHYECKUE CBOMCTBA KOHCTPYKTUBHOTO JTaJIora;
45, 46 | Comn, ux Kkiaaccupukanus | 2 Peanu3oBbIBaThH BOCIIUTATEIbHbBIC
U XUMHYECKUE CBOMCTBA BO3MOXHOCTH B Pa3lMYHBIX BUIAX
47, 48 | I'enetudeckasi CBSI3b MEXKIY Kiaccamu | 2 JEATENBHOCTH ~ O0yYalolmuxcss €O
HEOPraHUYEeCKHX COEIMHEHMI CIIOBECHOW  (3HAKOBOH)  OCHOBOM:
49 | llpakmuueckana paooma 7 Pewenue |1 BBIBOJBI M JIOKA3aTeNbCTBO (opmyil,
IKCNEPUMEHMATIbHBIX 3A0a4 no meme aHanu3 (OpMyll, PELICHNHE TEKCTOBBIX
«OcHogHble KNacChl HEOP2aHUYECKUX KOJIMHCCTBCHHBIX 1 Ka9CCTBCHHBIX
coeounenuiy 3a/1a4, BBIMIOJTHEHHE 3aJaHUi  TO
50, 51 | O6obuIeHNe U cucTeMaTH3alus 3HaHUH | 2 pa3sTpaHMYEHHIO TIOHATHH.
nmo teme  «OCHOBHBIE  KJAaccChl Vnumuuposate M TOJNEPKUBATH
HEOPraHUYECKUX COECAUHEHUIN HCCICNOBATCIBCKYIO  ACATCIBHOCTD
52 | Konmponvnas paboma 3 no meme |1 0byHaromuxcs B paMKax peanu3aiut

«OcHogHble Knaccbl HeOopeaHu4ecKux
coeounenui»

UM MHJIUBUAYAJIbHBIX U TPYNIOBBIX
UCCIIEIOBATENIbCKUX IPOEKTOB, YTO
JacT  o0ydarolmMMcs  BO3MOXKHOCTB
npuoOpecTd  HaBBIK  MyOJIWYHOTO
BBICTYIUICHUSI Neped  ayJIuTOpHei,




apryMEHTUpPOBaHUSI U OTCTaWBAHUSA
CBOEHN TOYKM 3peHus Peann3oBbIBaTh
BOCIIMTATEJIbHbIE  BO3MOXHOCTU B
pa3IMyYHBIX  BHUJAAX  JACSITEIBHOCTH
00yyaroluxcsi Ha OCHOBE BOCIPUATHS
JJIEMEHTOB JICHCTBUTEIILHOCTH
aHaJIU3 NPOOJEMHBIX CUTYaLUN

HKT: Paspabomra namsamru « Texnuka 6ezonacnocmu npu pabome ¢ OCHOBAHUAMU U KUCTIOMAMUY .
CocmasneHue uHmMepakmueHol cxembl « TeXHO/02UA XUMUYECKUX Mpou38o0cme» npe3eHmayus — rno
ueenaHuto Coz0aHue mecma 8 cucmeme 0715 83aUMONPOBEPKU MO0 MEME YPOKa

Ilepuonnueckuii 3aK0H U NepuoAMYecKast cucreMa xumMuueckux 3ja1eMeHToB JI. . Menaeneesa.

Ctpoenne atoma (8 4)

53 EcrecTBennsie cemelicTBa XxumMmuueckux | 1
2JIEMEHTOB. AM(POTEPHOCTh

54 | OTkpeiTHE TIepuoauueckoro 3akoHa JI. | 1
N. MenpeneeBbiM

55 | OcHoBHBIE cBefeHHs O cTpoeHuu | 1
aTOMOB

56 | CtpoeHHME IJIEKTPOHHBIX 00o00oYeK | 1
aTOMOB

57 [Tepuoanueckas cucrema XuMuyeckux | 1
anemenToB JI. . Menneneera

58, 59 | Xapakrepucrtuka 3JIEMEHTA | 2
IO €ro MOJIOKEHUIO B MEPUOIUUECKON
CUCTEME

60 3HauyeHWE TMEePUOAMYECKOTO  3akoHa | 1

U MIEPUOIUYECKO
XUMHAYECKUX
. Y. MenneneeBa

CHUCTCMBI
9JICMCHTOB

Hcnonp30BaTh BOCIUTATENBHBIE
BO3MOJKHOCTH COJIEpKaHUs y4eOHOTO
npeaMeTa yepes3 AEMOHCTPALUIO
JIETSIM TIPUMEPOB OTBETCTBEHHOTO,
TPaKIaHCKOTO TIOBE/ICHUSI,
MIPOSIBIICHUS YEITOBEKOIIO0US U
no00pocepneyHOCTH. AKIIEHTUPOBATh
BHHUMaHUE 00yJaronuxcs Ha
HPABCTBEHHBIX MpoOeMax,
CBSI3aHHBIX C HAYYHBIMH OTKPBITHSAMH,
M3y4aeMbIMU Ha YpOKe.
Hcnonb30BaTh BOCIUTATEIbHBIE
BO3MOYHOCTH  COJIEp>KaHUs
y4eOHOT0 MpeaMeTa 4epe3 mo100p
COOTBETCTBYIOIINUX TEKCTOB IS
YTEeHHMS], 3a/1a4 JUIsl  peLIeHUs,
poOJeMHBIX cuTyanuii. Packpeitue
POJIM ¥ LIGHHOCTH XUMHUYECKUX
3HaHUU. BocnuTaHue yBa)KUTEIbHOIO
OTHOIICHMSI K U3BECTHBIM JICSITEISAM
XUMHYECKON HAYKU, UX

JOCTH)KEHUSIM.

OnupaTbCcsi Ha JKU3HEHHBIH OMBIT
oOyyaromuxcs c y4eToM
BOCIUTATEIbHbBIX 0a30BbIX

HalMoHaIbHBIX IeHHoCTeH (BHLL)

UKT: [loocomoska snekmporHblx npezenmayuii no 8v1oopy: « Camoe npekpacHoe geuyecmeao

XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBbIE peakuuu (8 1)

61 HMNonnasg xumMu4deckas CBsI3b 1

62 KoBanenTHasg xXuMH4eckas CBI3b 1

63 | KoBanentHas HenossipHass | nosspHas | 1
XHUMHUYECKas CBI3b

64 MeTtannuueckas XUMHYECKast CBA3b 1

65 CTeneHb OKUCICHUS 1

66 OKHMCIIUTEIIBHO-BOCCTAHOBHUTEIIHHEIC 1
peaxiuu

67 O0o001IeHNEe ¥ cucTeMaTU3amus 3HaHui | 1

1o TEMaM «HepI/IO,[[I/I‘-IeCKI/II\/'I 3aKOH H
NEpUOoANUCCKasA CUCTEMA XHUMHUYCCKHUX

OnupaThCsi Ha )KU3HEHHBIN OITBIT
00yJarouxcsi, MPUBOAS
JeiCTBEHHBIEC TPUMEPHI, 00pa3bl,
MeTadopbl — U3 OIM3KUX UM KHUT,
(GUIEMOB, MYJIBTHKOB,
KOMIBIOTEPHBIX UTP. Peann3oBbIBaTh
BOCIIUTATEIbHbIE BO3MOYKHOCTH B
pa3InYHBIX BUAX JCSITCIBHOCTH,
00y4aroIuXxcsi CO CIIOBECHOM
(3HAKOBO¥1) OCHOBOIA:
cucTeMarusaius yaeoOHoro




3JIEMEHTOB 1. . MeHnneneena.
Crpoenue aroma» u «XUMUYECKas
CBS3b. OKHCIUTEIRHO-
BOCCTAaHOBHUTEIIBLHBIC PEAKITHID)

68

Konumponvnaa padoma mno TteMam
«Ilepuognyeckuit 3aKO0H "
nepuoanvecKas cucremMa
xumudeckux ajgaementoB . W
MenpgeseeBa. CrtpoeHue aromMa» u
«XuMuYecKas CBA3b.
OKuCIUTETbHO-BOCCTAHOBUTEIBLHbIE
peakumnm»

MaTepuaia, ciaylnlaHue U aHalIu3
BBICTYIJICHUN CBOUX TOBApHILEH,
WHULMUPOBAaTh U MOJAJEPKUBATH
UCCIIEIOBATENbCKYI0  JI€ATEIbHOCTD
o0Oyyaroluxcsl B paMKax peaau3aluu
UMU HWHJIUBUIYaJIbHBIX U TPYIIOBBIX
UCCJIEIOBATENbCKUX IPOEKTOB, 4YTO
JacT OOydaromMuMCs BO3MOXHOCTD
IpuOOpEeCTH  HAaBbIK  MyOJIMYHOIO
BBICTYIUIEHUSI TE€pel  ayAUTOPUEH,
apryMEHTUPOBaHUSI U OTCTaWBAHUSA
CBOEH TOYKH 3pEHUS

HUKT: I[loocomoska snekmponnwix npezenmayuii no evloopy. Cocmasnenue aneopumma cCOCMAGLeHUs
OBP u PHO

69 —
72

Pesepe




TemaTHYecKoe NJIAHUPOBAHHE O XUMHUH (C Y4e€TOM padoUeil mporpaMMbl BOCITUTAHMS)
9 kiace, 68 yacoB, 2 yaca B HeJleJT10

Ne
ypoka

Tema

KoaundecTrBO
JacoB

JlesiTeIbHOCTD YYUTEJIs C Y4eTOM
padoueii mporpaMmbl
BOCIIMTAHUS

IloBTOpEeHuUe u 00001IeHME CBeIEHUIT 0 Kypcy 8 Kiacca.

Xumuyeckue peakumnu (S 4)

1 Knaccudukarms HEOPraHUYECKUX 1 VYcranaBnuBaTh 10BEPUTEIbHbBIE
BEILIECTB U UX HOMEHKJIaTypa OTHOLIEHMSI MEXKY YUUTEIEM U
2,3 | Knaccudpukanuss XUMHUYECKUX PpeaKIHit 2 00yJaronMMuCs, CIIoCOOCTBYIOIIUX
10 Pa3JIMYHBIM OCHOBAHUSM MO3UTUBHOMY BOCIIPUSATHIO
4,5 | llonsTne O CKOpPOCTM  XHMHYECKOU 2 yyalumucs TpedoBaHui U IPOCchO
peakuuu. Karanus YUHTEIIA.
IIpuBnexkarb BHUMaHHE
00yJaronmxcs K 00CyxaemMoit Ha
ypoke uHpopMaluu, akTHBU3ALNN
MMO3HaBaTEbHON AeITENLHOCTH
00yJaronmxcs;
Xumuyeckue peakuuu B pacreopax (10 v)
6 DIIEKTPOIUTHYECKAsT JUCCOLMALIUS 1 Bocnuranne yBaXuTenbHOTO
7 OcHoOBHBIE MTOJIOKEHUS TEOPHUH 1 OTHOILICHHUSI K U3BECTHBIM JIEATEISAM
anekTposuTrdeckoi quccormaruu (TO]1) XUMHUYECKON HAayKH, UX
8,9 | XuMuueckne CBONMCTBA KHCJIOT Kak 2 noctwxkenusm. [Ipusnekats
NIEKTPOJIUTOB BHUMaHHE 00yJaromuxcs K
10 | Xumuyeckue CBOMCTBA OCHOBAHMM Kak 1 EHHOCTHOMY aCICKTY U3y4aCMBbIX
JIEKTPOJIUTOB Ha YpOKE SIBJICHUH, OHATH,
11 | XuMuueckue CBOMCTBA  COJIeH  Kak 1 npuemoB Hcnonbs3oBars
SJICKTPOJIUTOB BOCIIUTATCIIbHBIC BO3MOKHOCTHU
12 [TonsiTue o ruapoIM3e coieit 1 COZEPIKAHHUSL Y4COHOTO IpeaAMeTa
yepe3 AEMOHCTPALHIO
13 | IIpakmuueckaa padoma 1. Pewenue 1 00y4arOIUMCs IIPUMEPOB
IKCNEPUMEHMAIbHBIX 3A0a4 NO meme OTBCTCTBEHHOTO, I'PA’KIaHCKOTO
«Inekmponumuueckas ouccouuayui» HOBENCHMSA, TIDOABIICHHA
14 | O6oOueHre U cucTeMaTH3alus 3HaHWI 1 4eIOBEKOIO0US 1
no Tteme «XHMMHYECKHE pEakUuu B sl00pocepIeTHOCTH,
pacTBOpax MEKTPOIUTOBY yepes Mo00p COOTBETCTBYIOMINX
15 | Konmponsnas paboma 1 mno Teme 1 TCKCTOB UL 9TCHUA, 3a/1a1 I

«XUMHYeCKHe peaKkIud B PacTBOpax
JJIEKTPOJHUTOB)»

peuieHusi, poOIeMHBIX CHTYyaIui
JUIst 00CYXK/IeHHs B KJlacce,
[IpumeHsaTh Ha ypoKe
UHTEpaKTUBHBIE (POPMBI pabOTHI ¢
oOyyaroImuMucs: rpynmnoBas paboTta
WM paboTa B Mapax, KOTOpble yuaT
oOyyaromuxcs KOMaH/IHOU paboTe
U B3aUMOJICHCTBUIO C JPYTUMHU
00y4aroIMuUCH;

HUKT: I[loozomoexa anekmpoHHblx npezenmayutl no evioopy. Cocmagnenue ancopumma coCmagieHus
OBP u PO

HemeTtasabl u ux coequHenus (25 yacon)




16 | Obmias xapakTepuCTUKa HEMETAIJIOB 1

17 | ObOmas  XapakTepUCTHKa  DIIEMEHTOB 1
VIIA-rpynnsl — rajloreHoB

18 | CoenuHeHUs TaJOTEHOB 1

19 | llpakmuueckan paooma 2. N3ydyeHue 1
CBOICTB COJITHO# KHCJIOTHI

20 | OOmas xapakTepucThka 1eMeHToB VIA- 1
rpynmnbsl —xajabKkoreHon. Cepa

21 | CepoBoopo ¥ Cyinb(UIbI 1

22 | KucinopoiHble CO€AMHEHHUS CEPbI 1

23 | Ilpakmuueckas paboma 3. W3ydeHue 1
CBOICTB CEPHOI KMCJIOTHI

24 | O0mass XapakTepUCTUKA XMMHUYECKUX 1
aneMeHTOB VA-rpynmnsl. A30T

25 | Ammuak. Conr aMMOHWSI 1

26 | IlIpakmuueckan paooma 4. TlonydyeHue 1
aMMMAKA M H3YYeHHE ero CBOICTB

27, 28 | KucnopoiHbie COeTMHEHUSI a30Ta 2

29 | ®ochop u ero coenuHEHUS 1

30 | OOmas xapakTepucTHKa 1eMeHTOB |V A- 1
rpynnsl. Yriaeposa

31 | Kucnopoansie coequHEHUs yriepoaa 1

32 | Ilpakmuueckan paooma 5. IlosyueHue 1
yIJIeKHCJI0T0 ra3a W HU3yYeHuHe ero
CBOICTB

33 YriaeBo10poibl 1

34 | Kucnopoaconepxaiue OPraHU4YECKUe 1
COeJIMHEHUS

35 Kpemuuii u ero coeiuHeHns 1

36 CuiinkaTHasi IPOMBIIUIEHHOCTh 1

37 | IlomyyeHue HeMeTaIOB 1

38 | IlomyueHne BaKHEWIIUX XUMHUYECKUX 1
COEJIMHEHUI HEMETaJIOB

39 | O6o6menue no teme «Hemeramiasl u ux 1
COEJIMHEHUS

40 | Konmponvnas paboma 2 10 TeMe 1

«HeMeTaJJIbI U MX COeAMHEHUS

[IpoekTupoBaTh CUTyallud U
COOBITHS, PA3BUBAIOIINE
OMOIMOHATBHO-TICHHOCTHYIO Chepy
oOyyaromierocs,

KYJIBTYpPY IepE)KUBAHUHN U
[IEHHOCTHBIC OPHEHTAIINU peOCHKA
®opmupoBaTh y 00ydaroumxcs
KYJIbTYpPY 3J10pOBOTO U
Oe3omacHoro oopasa KU3HU
®opmupoBaTh y 00ydaroumxcs
rpaXkJaHCKOM MO3ULIHH,
CIOCOOHOCTH K TPY/ly U )KU3HU B
YCIOBUSAX COBPEMEHHOT'O MUpA.
Opranu3oBbIBaTh 11
00y4aroluXxcsl CUTyalluii KOHTPOJIS
Y OIIEHKH, CAMOOIIEHKH (KaK
y49eOHBIX TOCTHKEHUHN
OTMETKaMH, TaK U MOPATbHBIX,
HPAaBCTBEHHBIX, TPAXKTAHCKIX
nocTynkoB). OpraHn30BbIBaThH B
pamMKax ypoka MOOLIpeHne
y4eOHOM/COIMaTbHOMN YCIIEITHOCTH
Y MPOSIBJICHUN aKTUBHOM
JKU3HEHHOU MO3UIINH
oOyyvaroruxcs, [IpumensaTs Ha
ypOKe UHTEPaKTUBHbIE (POPMBI
paboTHI ¢ 0OyUJAIOIIIUMHUCS:
rpymnmnoBas paboTa uiu padbora B
napax, KOTopble y4ar
00ydJaronuxcsi KOMaHIHOH paboTe
U B3aMMOJCHUCTBHIO C JPYTUMU
00y4arolUMuUCs; TPUBJIEKATh
BHUMaHHUE 00y4arouxcs K
[EHHOCTHOMY aCMeKTy U3y4aeMbIX
Ha YpOKE SIBJICHUH, TOHATHIA,
PUEMOB OPTaHU30BBIBATH PAOOTY
o0yyaromxcs ¢ COIMaIbHO
3HaYuMOM nHpopmanuen mo
MOBO/Ty MOJIy4aeMoil Ha

YpOKE COIMAIbHO 3HAUUMO
uHpopMauu —

00cyX1aTh, BBICKa3bIBaTh MHEHUE.
PopMHUPOBAHKUE YCTOWUHUBOTO
yOeXAeHUS TECHOTO
B3aMMO/ICICTBUS 00IIeCTBa U
MPUPO/IbI, MOHUMAHHUS CUJIBI
MPUPOIHBIX SIBIICHUM U MTPOLIECCOB,
3HAYEHUS TPUPOIHBIX MPOLIECCOB B
*u3HU moaen. Co3aHue ycloBui
i popMupoBaHuUs y
00y4aronuXxcsi OCHOB




JKOJIOTUYECKOU KYJIBTYPBI.
OObscHEHNE B3aUMOCBA3U
noTpeOHOCTEH JItoIeH U
HKOHOMUKH, MTPOOIEM
OTPaHUYECHHOCTH PECYPCOB.
@opMHpOBATH Y 00YJAIOITUXCS
KYJIBTYPY 3J0POBOTO H
0e301acHoOro 00pasa KU3HHU.
[ToOyxnate oOyuaromxcs
coOII0AaTh Ha YPOKE MPUHIUIIBI
y4eOHOU TUCIUTUTMHBI U
CaMOOpraHu3aIUH

HUKT: Cozoanue unmepaxmugHou cxemvl Hememainvl. Paboma c mpenadsicepom.
Co3z0anue mecmos 0Jis1 CaMOnpo8epKu.

MetaJjuibl U ux coequuenus (17 4)

41 | O6mas xapakTepruCTHKa METAJIIOB 1
42 | XuMuueckne CBOMCTBA METAJUIOB 1
43, 44 | OOmas xapakTepUCTHKa d1eMeHTOB |A- 2
TPYIIITBI
45, 46 | OOmas xapakrepuctuka ||A-rpynmst 2
47 | K€ctkocTh BOABI W CHOCOOBI €€ 1
YCTpaHECHHS
48 | Ilpakmuueckaa paooma 6. KécTtkocTh 1
BOJIbI 1 CIIOCO0OBI €€ YCTPaHeHUs
49 AIIOMUHHUI U €ro cOeTUHEHUS 1
50, 51 | XKene3o u ero coeAUHEHUS 2
52 | Ilpakmuueckasa paooma 7.Pemienue 1
IKCIEPUMEHTAJIBHBIX 3324 MO0 TeMme
«MeTauibn)
53 | Koppo3usi MeTamioB U crocoObl 3aluThl 1
OT HeE
54 | Meramnet B mpupone. llonsarue o 2

MeTaJTypruu

[IpoexTupoBaTh CUTYalluu U
COOBITHS, Pa3BUBAIOIINE
SMOIIMOHATBHO-IIEHHOCTHYIO chepy
o0yyJaromierocs,

KYJIbTYpPY TIEPEKUBAHUI H
[ICHHOCTHBIE OpPUEHTAIINH peOeHKa
dopmupoBaTh y 00ydaronmxcs
KYJIbTYpPY 3JJ0pPOBOTO U
6e3omacHOTO 00pa3a KU3HU
dopMHUpoBaTh Y 00yUJAIOIIUXCS
rpaXXJaHCKOM MO3UIINH,
CIIOCOOHOCTH K TPYZly U HU3HU B
YCIOBUSAX COBPEMEHHOTO MUpA.
Opranu3oBbIBaTh 715
00y4aroIuXcsl CUTyalluii KOHTPOJIS
U OLIEHKH, CAMOOIIEHKH (KaK
y4eOHBIX TOCTHXKEHUN
OTMETKaMH, TaK U MOPAJIbHbIX,
HPABCTBEHHBIX, IPAXKTAHCKUX
HoCTYNKOB). OpraHu30BbIBaTh B
paMKax ypoka MOOIIpeHne
yueOHOM/connanbHON YCIEIHOCTH
U TIPOSIBIICHUM aKTUBHOMN
YKU3HEHHOU MO3ULIUU
obyuatontuxcs, [IpumeHsTs Ha
ypOKe UHTEPaKTUBHBIE (POPMBI
paboThI ¢ OOyYAIOIIMMHUCS:
rpymnmnoBas padoTa uiu pabora B
napax, KOTopble yyaT
oOyyaromuxcs KOMaH/IHOU paboTe
U B3aUMOJIEWCTBUIO C IPYTUMHU
00yJaromuMucs; IPUBJIEKATh
BHUMaHHE 00yJaromuxcs K
[IEHHOCTHOMY aCIIeKTy U3y4aeMbIX
Ha YpOKE SIBJICHUU, TIOHATHI,
IPUEMOB OPraHU30BbIBATH PAOOTY




55, 56

O000mienne 3Hauuii o TeMe «MeTayuibl»

57

Koumponvnaa paoom 3
«MeTauibn)

nmo TeMe

00yJaronmxcs ¢ COUaIbLHO
3HaYMMOU nHpOpMaIen o
MOBOJly MOJIy4aeMOM Ha

YPOKE COLIMAIIBHO 3HAYUMOU
uHpOpManU —

00CyX1aTh, BBICKa3bIBATh MHCHUE.
PopMHUPOBAHHUE YCTOUYHUBOTO
yOEXKIeHUSI TECHOTO
B3aMMO/ICHCTBUS 00IIIeCTBA U
MIPUPOJIBI, TOHUMAHWUSI CHJIIBI
MIPUPOJTHBIX SBJICHUH U TTPOIIECCOB,
3HAUEHUS IPUPOJIHBIX TPOIECCOB B
ku3HU moaen. Co3naHue yciaoBUun
Ui popMUpPOBaHUS Y
00yJaronuxcsi OCHOB
DKOJIOTUYECKOU KYJIbTYpHI.
OO0bsicHEeHNE B3aUMOCBS3HU
noTpeOHOCTEH JIFo/IeH U
SKOHOMHKH, MpoOIeM
OTPaHUYCHHOCTH PECYPCOB.
®opmupoBaTh y 00ydaronmxcs
KYJIBTYPY 3JJ0POBOTO H
0e301macHOTo 00pasa KU3HU.
[ToGyxnaTh 0OyJaroIIMXCs
coOII0AaTh Ha yPOKe MPUHIUIIBI
yueOHOM TUCIUIIINHBL U
CaMOOpTaHu3alNN

HKT: Cozoanue unmepaxmusHot cxemvl memaiivl. Paboma ¢ mpenasxcepom. Cozdanue mecmos 0is

camonpogepku
XuMHsl M OKpYsKamas cpeaa (2 4)
58 XHUMHYECKHUH COCTaB INIAHETHI 3EMIIA 1 Co3nanue yciaoBUM s
59 Oxpana  okpyxawolied  cpeabl  OT 1 dbopMUpOBaHUS Y 00YHAIOIIUXCS

XUMHUYCCKOTI'O 3arpsA3HCHUA

OCHOB 9KOJIOTMYECKOH KYJIbTYPBI.
OOBbsicHEHHE B3aUMOCBS3H
oTpeOHOCTEH JIFoIeH 1
9KOHOMUKH, NPpoOIeM
OTPaHUYEHHOCTH PECYPCOB.
®opmHpoBaTh y 00yJaIOLIUXCS
KYJIBTYpPY 30pOBOTO H
6e301acHoro oopasa >KM3HH.
BocnuTtanue no3uTuBHOTO
OTHOLIEHMS K CTpaHe U
roCyIapCTBY, JK€IaHUs ObITH
JIOCTOMHBIM I'PaXKIaHUHOM.
Bocnuranue yBaXUTEIbHOTO
OTHOLIEHHUS K CTpaHe, Manoi
Ponune, ropnocTtu 3a 1oCTHKEHUS
U yCIexu B ucropuu PonuHeIL.




O000menne 3HaHUI 0 XMMHUH 32 KYPC OCHOBHOMH MIK0JbI. [IoAroT0BKa K 0CHOBHOMY
rocyaapcTBeHHoMY 3k3ameny (OI'9) (7 v)

60 BemectBa 1 NHununpoBath U MoAJIEPKUBAThH
61, 62 | XumMuueckue peaxkiuu 2 U CCJIEIOBATENBCKYIO I€ATEIbHOCTD
63, 64 | OCHOBBI HEOPraHUYECKON XUMHUHU 2 00ydJaronuxcsi B paMmKax

65 [ToBTOopenne u o0000IIeHHE TIO TEME. 1 pean3anyyu MMH HHIUMBUIYaIbHBIX

[ToaroroBka K KOHTPOJILHOM paboTe U TPYIIIOBBIX UCCIEN0BATEIbCKUX

66 | Koumponvnas paboma 4 (umozosas no 1 IPOEKTOB, YTO JAACT 00yJarONIMMCs

Kypcy OCHOBHOU LuKOJlbl) BO3MOXHOCTH HpI/IO6peCTI/I HaBbIK
CaMOCTOSITEIBHOTO PEIICHUS
TEOPETUYECKON MPOOIIEMBI,
Pa3BuBate y oOyuaromuxcs
MO3HABATEIHPHYIO aKTUBHOCTD,
CaMOCTOSITEIbHOCTh, HHUITUATUBY,
TBOPUYECKHE CIOCOOHOCTH

67, 68 | Pezeps 2




