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[Iporpamma 1o XMMUHU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
pabouel mporpaMMbl BOCIIMTAHHUS U C YU4ETOM KOHIIEIIUHU IMPENoAaBaHus YIYCOHOro MmpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTteruu OOydeHUs,
BOCIIMTAHUSI W Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMM YUe€OHOrOo NpeaMeTa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelycMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYPUPOBAHHE I10 pa3feilaM U TeMaM IPOorpamMmsbl 110 XMMHH, OIIPEAEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOKHOCTH peaMeTa i
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMsI OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
Ha YpOBHE LeJeil Hu3ydyeHHUs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO y4EOHOT0 COlepKaHMSL.

3HaHuE XUMHUH CIYXKHUT OCHOBOM U1 (hOPMUPOBAHMS MUPOBO33PEHHSI 00YUaIOIIETocs, €ro
IPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMUEHN
IPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00aTbHBIX MPOOJIEM  YCTOMYMBOTO pa3BUTHSL 4YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U SKOJIOTHYECKOH 0€30MacHOCTH, TPO0JIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

v/ CIIOCOOCTBYET peaau3alliid BO3MOXHOCTEHM JJIsi CaMOpasBUTHA ¥ (HOPMHUPOBAHHS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPaMOTHOCTH;

v\ BHOCHUT BKIaJd B (GOPMHPOBAHHE MBINUICHHS M TBOPYECKHX CIIOCOOHOCTEH
0o0yyaroIuxcsi, HABBIKOB HX CaMOCTOSITEIbHOM y4eOHOW  JesTeIbHOCTH,
SKCIIEPUMEHTANBHBIX M HUCCIIEJOBATEIbCKUX YMEHHM, HEOOXOJUMBIX Kak B
MOBCE/IHEBHOM JKMU3HU, TaK U B MPOPECCHOHATBHON JesITeIbHOCTH;

v 3HAKOMHT CO CHEHU(PHUKOW HAYYHOTO MBINUICHHS, 3aKJIajbIBAET OCHOBBI
LIEJIOCTHOTO B3IVIsAJa HA €IMHCTBO IPUPO/BI U YEIIOBEKA, SIBIISETCS OTBETCTBEHHBIM
3TanoM B (GOPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O00y4aroNInXcs;

v crocoOCcTByeT  (DOPMHPOBAHHIO IIEHHOCTHOTO OTHOINEHHS K €CTECTBEHHO-
-Hay4HbIM 3HaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOI BKJIaJ B DKOJIOTHUYECKOE
o0Opa3oBaHue 00yUYaIOIINXCS.

JlanHble HampaBlieHUss B OOYyYE€HUM XUMHHM OOECIEeUMBAIOTCS CHEHUPHUKON coaep:KaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMuyeckyd aJarnTHPOBAHHBIM OTpPaKEHHEM
0a30B0i1 HAyKH XMMHHU Ha ONPEACIEHHOM dTare e pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMUMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTICIIBHBIX 3HAYUMBIX TIOHATUN OPTaHUYECKON XUMUH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK €€ m3ydeHuro. CopepxaHHe CKJIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHUYECKOM
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9JIEMEHTE W BEIIECTBE W CHUCTEMBl TOHATHHA O XuUMHYecKOW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJIIPHOTO YUYECHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoauueckoro 3akona [[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCSA IIOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPyromy,
BBITIOJIHSISL (DYHKIIMM OOBSCHEHUS U TMPOTHO3MPOBAHUS CBOWCTB, CTPOEHUS U BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTyYEHUS U3y4aeMbIX BEIIECTB.

OcBocHHE TPOrpaMMBI 0 XHMHHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIIONIEH HaydyHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEeMHON MPHUPOJIBI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pu3uka. 7 Kjiaccey.

[Ipu u3ydeHnn XUMHUM TPOUCXOUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MTPAKTUUECKON JCATEIHHOCTH YEJIOBEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyNIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUH M UX TNPUMEHEHUH B Yy4eOHO-
MO3HABATEJILHOW U Y4eOHO-UCCIEI0BATEIbCKON ACATENHPHOCTH, OCBOEHUHU MPaBUI 0€3011acCHOTO
oOparieHus ¢ BeeCTBAMH B MIOBCETHEBHOM JKU3HMU.

HNEJIN U3YYEHUA YYEBHOI'O ITIPEJIMETA «XUMUS»

[Ipy M3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
pUOOpETHN TaKue e, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe NpuoOIIeHne oOydyaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMA, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBATDH SIBICHUS OKPYXKAIOUIETO MUPA, UCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHBIC TPU W3IYYCHUH XUMHUHU, MPUMEHATh HMX TPU pPEIIeHUH mpodieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU NEATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HaHUM i1 BBIPAOOTKM 3KOJOTHYECKH IeJIecO00pa3HOro MOBEACHUS B OBITY U
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TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIUU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITHTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduiIs U HaNPaBICHHOCTH JlalbHEHIIero o0y4eHusl.

MECTO YYEBHOI'O ITPEIMETA «XUMMUS» B YYHEBHOM IIJIAHE

OO1miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBisieT 136 gacoB: B 8 kinacce — 68 yacos (2 gaca B Hezieno), B 9 kinacce — 68
9yacoB (2 4aca B HEJIETIIO).

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA

8 KJIACC

IlepBoHaYabHbIE XUMHYECKUE TOHATHS

[Ipenver xumuu. Ponb XuMHHM B JKU3HHM 4elOBeKa. XUMHUS B CUCTeMe HayK. Tena u
BemecTBa. dusnueckne CBOWCTBAa BeElIECTB. ArperarHoe coctosiHue BemiecTB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObI pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJIBI. XUMHYECKHE DJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocThle U cloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaleHTHOCTb aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKoH
MIOCTOSTHCTBA COCTaBa BemiecTB. OTHOCHTEbHAS aTOMHasi Macca. OTHOCHTENbHAS MOJICKYJIsIpHAs
Macca. MaccoBast 0151 XUMHUYECKOTO DJIEMEHTa B COSTMHEHUH.

KonnyectBo BemectBa. Monb. MoinsipHas Mmacca. B3aumocBs3b KonMyecTBa, Macchl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl mo popmysiaM XUMHUYECKUX COCTUHEHUH.

Ou3nueckne W XUMHUYECKUE SBIICHHs. XHMHYECKas peakuus M e€ TMpHU3HaKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kimaccupukanmsi XUMHYECKIX peaKknuit
(coenuHeHus, pa3noKeHUs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHUECKOW MOCYN0H, MpaBWIaMu pabOTHl B J1abOpaTopuu U NMpHUEMaMU
oOpareHusi ¢ J1aboOpaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTAaHMYECKUX BEIIECTB, HaOM01eHne (pr3nueckux (TIaBiIeHUE BOCKA, TasSTHUE JIbA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
IPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBIeHUH, HabIoaeHne
U ONMCaHWE TIPU3HAKOB TPOTEKAHUS XWMHUYECKMX peaknumid (pasjokeHWe caxapa,
B3aMMOJIEIICTBHE CEpHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jkene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crocoOoB
pas3zielieHuss CMecel: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, JAUCTHILIALMA,
xpomarorpadus, TpOBENECHHE OYMCTKH TOBApPEHHOW COJHM, HAOJIOJEHWE W OIHCaHHE
pe3yJbTaTOB IMPOBEJIEHUS OIBITA, HUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHS MacChl, CO3/IaHuE
MoJIeNIel MOJIEKYI (IIapOCTEP KHEBBIX ).

Baskneiilue npeacTaBUTEId HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopon — 3iaeMEHT M IPOCTOE BEIIECTBO.
Haxosxnenue kuciopoaa B npupoe, GU3NIecKue 1 XMMUYECKHE CBOMCTBA (PEaKIIUU TOPEHUS).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
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MpoMBbINUIeHHOCTH. KpyroBopoT kucinopona B mpupone. O30H — alIoTporHas MOAU(PUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (eKkT XUMHUECKOW peaklUuu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxoxkaeHue Boxopoda B IMPUPOJE,
bu3HYeCKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comu.

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 110jsl BellecTBa B
pactBope. XuUMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMS. Pojib pacTBOpPOB B MPHUPOJE U B KUZHU
yenoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHHE MNPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yrorue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHkiatypa
OKCUJI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcHoBanusi. Knaccudukanus ocHOBaHMM: HIENOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBanmil. Pu3nuecKkue M XHMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuyenue
OCHOBAHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. @usndeckiue U XUMHYECKHE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XuMudeckue coictBa coseil. [lomydenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeZiesIeHne COoJepKaHusl KUCIOpoJa B BO3yXe, MOJIyyeHUe, coOupaHue,
pacrio3HaBaHUE W HM3YUYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJICHCTBUSI BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHHUKHOBEHHS W IMpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMud OKCHIOB M OINUCAHHE HX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacrmo3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpona (TOpeHue), B3auMojeucTBue Bojaopona ¢ okcuaom Mmeau (I1)
(BO3MOXHO HCTIOJB30BaHUE BUEOMATEPHUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MaccOoBOM Jo0Jiell pacTBOPEHHOTO BEIECTBA,
B3aMMOJICCTBHE BOJBI C MeETaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIIEIOBaHNE OOpa3llOB HEOPTaHWYECKMX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HAOIO/IEHUE M3MEHEHUS OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH, M3ydyeHUe
B3anmojeiicTeusi okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeETalaMH,
peakuuii HEeUTpalM3alHH, T[OJY4eHUE HEPACTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJIHOTO
MeTajuta IpyruM U3 pacTBOpa COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BakHelmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeineeBa. CtpoeHne aToMOB. XMMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBple TOMBITKA KIACCU(PUKANUNA XUMHUECKUX OdlieMeHToB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIEC U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOTE€HbI, UHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.
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[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrtemMa xumudeckux osnementoB [J[. U.
MengeneeBa. KopoTkomepuonnas u anuHHONepuogHas ¢opmbl [leprogudeckoil CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX sjaep. HW3oronbl. nekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil CHCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenneneeB — yu€Hblid U rpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMOJISIpHAsT) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. lIporecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKcnepumenn:

u3ydeHue oO0pa3loB BEIICCTB METAUIOB W HEMETAJUIOB, B3aWMOJECHCTBHUE THUIIPOKCHIA
[IMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yel, MPOBEJACHHUE OIBITOB, HILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemnuie ceazu

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIACCE OCYIIECTBIISETCS
4yepe3 HCIMOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAYyYHBIX TOHSTHH, TaK U TOHSATHH,
ABJISIFOUIUXCSI CACTEMHBIMHU JIJI51 OT/I€NIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATHSA: HAY4YHBIA (PaKkT, THIOTE3a, TEOpHus, 3aKOH,
aHajgu3,  CHUHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJIETUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYECKUN 3apsl, BEUIECTBO, TeJ0, O00BEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
3BE3161, ComHITE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOTIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMH4YeCKas peaKkuusi

[lepuonnueckuii 3akoH. llepmoamyeckas cucrtemMa xuMuueckux i3nemeHtoB . U.
MenneneeBa. CrTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHWHW CBOWCTB XHMHUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, KalaMsl, KaJIbLUS W HUX COEAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEHTOB B lleproanyueckoit cucteMe U CTpOEHHUEM UX aTOMOB.

CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOM PEIIETKH W BUAA XUMUYECKOU
CBSI3U.



Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMUHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYEeCKHX peakuil Mo pa3u4HbIM IMpHU3HaKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pPEAaKIUU BEIIECTB, MO TeIIOBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHUSI.

[Tonsitue o ckopoctn xumudeckoil peakuuu. [lonsrue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakunu. COCTaBlIE€HHWE YPaBHEHHUU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHHW3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHBIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp auccoruanuu. CUIbHBIEC U CIa0bIe AIEKTPOJIUTHI.

Peakumu moHHOro oOMeHa. YCIIOBHS NMPOTEKaHUs PEAKIM MOHHOTO OOMEHa, TIOJHBIE U
COKpalEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBa KHCJIOT, OCHOBAaHUM U COJEHl B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON aucconuainui. KadecTBeHHbIE peakIMd Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTaioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpPHAA HATPHUS),
WCCJIEJOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpoB, UCCIIEOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca AUCCOLUAIIIN
KHUCJIOT, ILIEeJo4Ye U cojeil (BO3MOXKHO HCIIONb30BaHUE BHUJEO MaTepuasoB), IMPOBEICHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PeakIrii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajka, BblAeNieHHe Tra3a, o0pa3oBaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLIUi (FOpeHHe, peaklUy pa3IoXKEeHHUs, COCIUHEHHUS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

Hemerasibl M X cOeIUHEHNS

OO6miass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne M (u3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMUYECKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
mienouamu).  Xuoposopopod. ConsiHas —KKCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPOa Ha OPraHK3M YesoBeka. BaxkHelme Xmopuiasl
U UX HaXO0XJIEHUE B IPUPO/IE.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCITIOpOJia U Cepbl. AJUIOTPONHbIE MOIU(UKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeNCTaBUTENs Kilacca KUCIOT M creuududeckue). XUMHUYECKHE pEaKIHH,
JeKalle B OCHOBE MPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHol KuciaoTel. I[IpumeHnenue
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cepHoii kucioTbl. Coi CepHOM KHUCTOTHI, KAUeCTBEHHAsI peakilus Ha cyiabdar-uon. Haxoxnenue
ceppl M €€ coequHEHUH B Ipupofe. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelsbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALCHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYECKUe Hu
XUMHYECKHe cBOMCTBAa. KpyroBopoT a3ora B npupoje. AMMHUAK, €ro (U3N4ecKue 1 XMMUIECKHUe
CBOIICTBa, MonydeHue u npumeHeHue. Conu aMMOHHUsI, UX (HPU3MUECKHE U XUMUYECKHE CBOWCTBA,
npuMmenenue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyuyeHUe,
¢u3nueckue M XMMHUYECKHE CBOiicTBa (0OmIMe Kak TpEeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH cpeibl COeUHEHHUSIMH a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Docdop, amaoTponHble MOAUDUKALNN
docthopa, pusznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBA, nNoiyuyeHue. Vcmonb3zoBanue @ochaTroB B KayecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapaktepuctuka 3yeMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIIEHUA. YTJEpOo/, alLIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxkcunsl yraepoaa, ux (pU3NYecKUe U XUMUYECKHE CBOWCTBA, JCWCTBHUE HA )KMBBIE OPTaHU3MBIL,
MOJyuYeHUEe U MPUMEHEHHEe. DKOJIOTHYecKrue MpoOIeMbl, CBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIO0TE3a I100aJIbHOTO MOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
CoNM, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIyueHHE U NpuMmeHeHHe. KauecTBeHHas
peakiuss Ha  KapOoHar-uoHbl.  Mcmonmp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBILUIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIJiepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kuciota). [Ipupoansie
WUCTOYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX TMepepadOTKU
(OeH3uH), UX poJyib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMONOTHMUECKH BaKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKAa. MarepualbHOE €JUHCTBO
OpTaHWYECKUX U HEOPTaHUYECKUX COCTUMHECHUM.

Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWMCTBA, IMONYYCHHE U MPUMEHEHHUE.
CoenuHenus kpemHuss B mpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOU kuciote. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30MacHOTO UCTOIL30BaHMS CTPOUTETBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-HOHBI M HAONIOJCHUE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHHH (BO3MOKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHE C 00pasliaMu XJIOPUIOB (TaJIOTCHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TMOJ  JCHCTBHUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYECHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCTIOTHI, TIPOBEJICHUE KAUYeCTBEHHOW peakiMu Ha Cynb(aT-uoH W HaONOJIeHUE TpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3WYSCKUMH CBOMCTBAMHU a30Ta, ¢ocdopa U MX COCAUHEHUU
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(BO3MOKHO HMCTIOJB30BaHUE BUIEOMATEPHUAITIOB), OOpa3iiaMu a30THRIX U PochOopHBIX yaoOpeHHH,
MoJlydeHue, coOMpaHue, pacro3HaBaHUE H HW3YYCHHE CBOKCTB aMMHaka, IPOBEICHUE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aHMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANIMYECKUX PEHETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcopOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, ModydeHre, COOMpaHue, pacrio3HaBaHUE
U U3yY€HHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHMS, O3HAKOMJIICHUE C MNPOAYKIUEH
CUJIMKAaTHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxHenue
HEMETAaJUIbl U UX COCTUHEHUS.

MeTta/lIbl M MX COCIUHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX OJJIIEMEHTOB — METalIOB Ha OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumuiyeckux anemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBs3b M METAUIMYECKas KpUCTAJUTMYECKast
peméTKa. ODJIEKTPOXUMHUYECKUN Pl HanpsHKeHUH MeTamuioB. Pu3MYecKue U XHUMHUUYECKHE
cBoiicTBa MetayyioB. OOmue crnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[{eounble MeTaIIBL: TIOJIOKEHUE B Ileprnonnueckoil cucTeMe XuMUYECKUX 3J€MEHTOB /.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIETOYHBIX METAJJIOB U UX COCTMHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHu M KajJbLUW: nonokeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, CTpo€HHE MX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KaJb1us (OKCUJ, TUAPOKCU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aToMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCUIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XUMUYECKHX a3nemeHToB J[. H.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NUeCKUe U XMMHUUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuil Ixcnepumenm:

O3HAKOMJICHHE C O00pa3llaMh METalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3YYEeHHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONH30BAHHE BHUACOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUs M HATPHUS C BOJOU (BO3MOYKHO HCITOJIb30BAHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHNE CBOMCTB >KECTKOM BOJBI, MpoIlecca TOPEHHUS xKejle3a B
Kucimopose  (BO3MOXKHO  HCIIOJNB30BaHHE  BUIACOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKlMii Ha MOHBI: MarHusl, Kajablus, aJlOMUHUS, ITUHKA, xene3a (II) u xenesza
(IIT), menu (II), HaGMrOEHME M OMHMCAHUE MPOIIECCOB OKPAITMBAHUS TUIAMEHH MOHAMU HATPHS,
KaJusl U KaJlbliig (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA LIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHeNIe METaIlJIbl U UX COCIUHEHUSI.

XuMHS 4 OKpPYsKaIIas cpeaa



BemecTBa n Matepuansl B MOBCEIHEBHOM *KW3HU 4YelloBeKa. be3omacHoe MCHOJIb30BAHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XHUMHYECKOE 3arps3HEHUE OKPYKAIOIICH cpeibl (TpeebHas JOMyCTUMas KOHIICHTPaIUs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

U3ydeHue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Meoscnpeomemnuwie ceasu

Peanu3zanus MeXMmpeaMETHBIX CBSI3€H MPU U3YUYCHHH XUMHH B 9 Klacce OCYIIECTBIISCTCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUYIHOCTh,  HAOMIOJEHHE,  JIKCICPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKHI 3apsl, MPOBOJHHUKH, IOJIYIPOBOJHUKH,
TVDJICKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, Tras,
pacTBOp, PaCTBOPUMOCTH, KPUCTAIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€MHUIIBI U3MEPEHUSI, KOCMHYECKOe MPOCTPAHCTBO, IIAaHEThI, 3BE3/1bI, COMHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNIbTaThl OCBOCHHS TMPOrPaMMbl OCHOBHOTO O0IIEro 00pa30oBaHUs
JOCTUT'AKOTCA B XOI€ O6yquH${ XUMHHU B CIUHCTBC y‘Ie6HOI>'I U BOCIIUTATEIILHOU OCATCIIBHOCTH B
COOTBETCTBUHN C TpaaAuIIMOHHBIMHA pOCCHﬁCKHMH CONUOKYJIBbTYPHBIMHA n JAYXOBHO-
HpPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MPaBUIAMH W HOPMAaMH MOBEICHUS W
CIOCOOCTBYIOT MPOIEcCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS U COILMATM3AIIMHA 00YJaOIIUXCS.

JIngHOCTHERIE PE3YIbTATBl OTpaXarOT T'OTOBHOCTH O6yanOHH/IXC$I PYKOBOACTBOBATHCA
CHUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMpPpCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY W HAyYHOMY
HaCJICauIo, IIOHMMaHUsA 3HAYCHUS XUMHUYECKOU HAayYKH B XHW3HHU COBPEMCHHOTIO O6HI€CTB3,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HH(OpMAaIUEe 0 MEepedoBhIX ITOCTUKECHUSAX U OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpoOicTBe
MHpa U OOIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS

MNpEACTaBJIICHHUA O COLNUAIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTHUBCE, KOMMYHHKaTHBHOfI KOMIIECTCHTHOCTH B 06H_IGCTBGHHO HOHe?;HOfI,

10



y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYI'MX BHIAX [JEATEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM JESATENBHOCTH IIPU BBIINOJIHEHUN YU4e€OHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIY B IpoLecce TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLIEHUBAaTb CBOE IOBEIEHUE U IOCTYIKH CBOMX TOBAapUINEH C IO3UIMM HPABCTBEHHBIX M
MIPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33PDEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKM M COCTABISIOLIME OCHOBY s
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C IMPUPOJHOM Cpeoi, 0 posn
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHbIE MOTHBBI, HalpaBICHHbIE Ha IOJyYCHHE HOBBIX 3HAaHUI IO XHMMH,
HeoOXoauMble Uil OOBSCHEHUS HaOJII0laeMbIX IIPOLIECCOB U SIBIECHUM, ITO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIHUTEpaTypod, JOCTYHHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JHO003HATEIHbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATSIBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJIbHEHIIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHUE IOCIEACTBUI U HENpPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsT alKorojsi, HApKOTHKOB, KYpPEeHHs), HEOOXOJUMOCTH COOJIIOJCHUS
npaBuil 0€30MacHOCTU NpU OOpallleHMM ¢ XMMHUYECKHMMM BeELIeCTBaMH B OBITY U peajbHOMN
KU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpeC K MPAKTUYECKOMY U3YUYEHUIO MpodeccHii u Tpya pa3IuyHOro pojia, yBaXKeHHUe K
TpyAy W pe3ynbTaraM TPYIOBOW JEATEIbHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMEHEHUs
OpPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHONW TPaeKTOPUU
NPOJODKEHUsST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycnemHoil mpoecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHABHON Cpesie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11€1ecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CYIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3/J0pOBOr0 W 0€30macHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXHMUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil 0€30MacHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIO/ICH;

CHOCOOHOCTH TPUMEHSATH 3HAHMA, MOJydaeMble NMPU H3YUYEHHUM XUMHH, IS peIIeHUs
3a/1a4, CBA3aHHBIX C OKPYXKAIOLEH IPUPOJIHON CPENOH, ISl IIOBBIILIEHUS YPOBHS YKOJIOTUYECKON
KYJBTYpBbl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTMYECKUX MPOOIeM U MyTeH UX pelIeHus
IOCPEICTBOM METOA0B XMMUH, SKOJIOTMYECKOIO MBIIUIEHHS, YMEHUS PYKOBOJCTBOBAaThCSI UM B
[I0O3HABATEJILHON, KOMMYHUKATUBHOMN U COLIUATIbHOM IPAKTHUKE.
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METANPEIAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMeTHBIX pe3yJiIbTaTOB BBIICISIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUNOTE3a, (akT, cucrema,
MPOLIECC, KCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCAIbHbIC yyeOHBbIC JCHCTBUS (TO3HABaTEIbHBIC,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOPBIE OOECIeYHBaOT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICH XHUMHYECKHUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHaBIIMBATh B3aMMOCBSI3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTIENbHBIX (DAaKTOB W SIBICHHWH, BBIOMpPATh OCHOBAHMUSA W KPUTEPUH IS KIACCH(PHUKAINN
XUMHUYECKHMX BEIIECTB U XMMHUECKUX peaKlui, yCTaHaBIUBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy 00BEKTaMH U3YyU€HHUs, CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMEHME MPUMEHATh B MPOLIECCE NMO3HAHUS MOHATUS (MPEAMETHBIE U METalupeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOH peaklMu — NpU peleHUH YydeOHOo-
MO3HABATEJIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX DPEaKLui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIIECACTBEHHBIE CBS3U U
IIPOTUBOPEYHS B U3y4AEMBIX IIPOLECCAX U SIBJICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh MOCTABJIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTa I1O3HAHUS, a
TaKKe B KadyecTBE OCHOBBI Ui (OPMHMPOBAHUS THIOTE3bl IO TPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IpoIiecca, CAaMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO Pa3IUYHBIX BUI0B
¥ GOpM MPEACTABICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAYy4YHO-TIONYJISIpHAst TUTepaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE I0OcoOMs, pecypchl VIHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSATh Pa3INdHble METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHPOpMauU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHS YUEOHBIX U MO3HABATEIbHBIX 3a/1a4
OTIpeNIeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJIA/ICHUE KYJIbTYpOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
UHGOpPMALMM U WUTIOCTPHPOBATH pEIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, AMarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSMUY;
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YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATh B Tpollecce Y4eOHOH U HCCiIenoBaTelbCKON
JESTEIILHOCTH HH(POPMAIIUIO O BIMSHUU MPOMBIIIICHHOCTH, CEITLCKOTO X03SiCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPYXKAIOIeH MPUPOIHON CPEIbI.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe auanora u (Wiu) IUCKYCCHUU) IO CYLIECTBY
oOcyxmaemMoii Tembl, (OPMYITHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIIATH MOMy4YEeHHBIE Pe3yIbTaThl TO3HABATEIBHOMN JAEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJbTAaTOB BBIIOJHEHUS XHMHYECKOTO
JKCIIEPUMEHTa (JIa0OpaTOPHOTO OMbBITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
MCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBaHHS MO3UIMH (0OCYKIeHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBID», KOOPAWHAIIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB MO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSATEIHHO ONPEICISTh EeNU ACSITSIbHOCTH, NIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JCSITEIHHOCTh, BBIOMPATH
HaubOosnee HS(¢eKkTUBHbIE CHOCOOBI pelieHus Y4eOHbIX UM MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEATIOKEHHBIM aITOPUTM JIEHCTBUM MpU
BBITIOJTHCHUH 33J]aHUH C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 H3ydaeMbIX OOBEKTaxX —
BEIECTBAX W PEAKIIMAX, OIICHUBATh COOTBETCTBUE MOJYUYEHHOTO PE3yNIbTaTa 3asBICHHOU IIEIH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIOBUU 3a/ITaHUH.

MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe mpemMeTHBIX pPe3yJabTATOB IO OCBOCHHIO 0O0S3aTEILHOTO COJCpXKAHUS,
YCTAaHOBJICHHOTO JAaHHOW (QenepanbHOil pabodeid TPOrpaMMoOi, BBIICISIOT: OCBOCHHBIC
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeIMeTHOM o0nacTu «XUMHUS», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K xonny oOyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PpacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSITHHA: aTOM, MOJIEKYJIa, XUMHUICCKUI

DJIIEMEHT, TPOCTOE BEIIECTBO, CII0O)KHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPO/IHAS), BAJICHTHOCTh, OTHOCUTENbHAs aTOMHAas M MOJIKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XHUMHYECKOTO
JJIEMEHTAa B COCIUHCHHM, MOJISPHBIH OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHb OKUCIICHHSI, XUMUYECKAast peaKius, KIacCu(PUKaIus
peaKIuii: peakiuu COeINHEHUS, PEAKIIUU PA3I0KECHHSI, PeaKIINK 3aMeIICHUS, PeaKIuu
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEAKITUH, TETUTOBOM 3PPEKT peakiuu, apo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsl W HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIsI BelIeCTBa (MPOIICHTHAS KOHIIEHTPAIIMs) B paCTBOPE;

® UTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX TOHITHH W TPUMEHSATH ITH

MOHSITHS TIPH OMTUCAHUH BEIIECTB M UX MPEBPAIICHUIL;
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® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OPMYT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEIWHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
ONpeNeIEHHOMY KJIacCy COEIMHEHMH 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCIMHECHUSIX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MenneneeBa: 1€MOHCTPUPOBATh
NOHMMAHUE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TaOauuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3jMyaTh IMOHATUS «TJIaBHas moarpynma (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuue «llepuognueckas cucteMa XUMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, oO0Illee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e Kiaccu(UUIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUHU BELIECTB, IO TEIUIOBOMY
shdexry);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONUCAaHUE TMPUMEpPaMHU  MOIEKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIINX XMMUYECKUX PEaKIIHii;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH NMPOTEKaHUsI XUMUYECKHX MPEBPALIEHUN B Pa3IMUHBIX YCIOBHIX;

®  BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (OpMyJie COEMHEHHSI, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENbHOCTH — aHalIW3 U CUHTES,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CJIEJICTBEHHBIX CBSI3eH — JUIS M3Y4EHHUS CBOWCTB BEIIECTB M XUMHMUYECKHX PEaKLUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAaHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XMMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IpaBWiiaM OOpallleHusi C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHIO
U CcOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJoUYel U
KHCJIOT C TIOMOIILI0 HHIUKATOPOB (JIakmMyc, (heHoadTaaenH, METUIOPAHXK U IPyTHUE).

K xonuy oOyueHust B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTbh C(HOPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIA:

® DACKpBIBATh CMBICT OCHOBHBIX XWMHYECKUX MOHSATHIA: XUMHUYECKUH HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENLHOCTD, CTENEHb OKHCICHMS, XMMHUYECKas peakius, XUMHUYecKas
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CBSI3b, TEIUIOBOHM A(PPEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, AIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpPEaKIu HOHHOrO OOMEHa,
KaTaJIn3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE pPEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIMTEIb,  BOCCTAaHOBMTEIb,
OKHCJICHHME M BOCCTaHOBJIEHUE, AJIOTPOIMs, aM(OTEepHOCTb, XMMHUYECKas CBSI3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOpPPO3Us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKLuu, NPeIelbHO JIOIyCTHUMas
koH1eHTpauus [1JIK BeniecTna;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHSATHH U TNPHUMEHSATH 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX MPEBPALLECHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIS COCTaBlICHHMS (OpMYa BELIECTB U
YPaBHEHMH XMMUYECKUX pEaKIHii;

ONpeNeNATh BAJIEHTHOCTb U CTENEHb OKHUCICHHUS XHMHYECKHUX JJIEMEHTOB B
COCJMHEHUSAX pPAa3IMYHOI0 COCTaBa, NMPHUHAIJIEKHOCTh BEIIECTB K ONpEAEIEHHOMY
KJIaccy COoelMHEeHHH 1Mo (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyIe, XxapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTANINYECKOM PeIETKH KOHKPETHOTO BELIECTBA;

packpeiBath cMbici [lepuoanyeckoro 3akona JI. . MenzaeneeBa u AeMOHCTPUPOBATh
€ro TIOHUMAaHHe: ONHCHIBATh M XapaKTepu30BaTh Tadbmuunyo Gopmy [lepronndeckoit
CHCTEMBI XMMHYECKHX ODJIEMEHTOB: pasiMuaTh IMOHATHS «TJIaBHas monrpymma (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», manele u GoJblIMe MEpPUOJIBI,
COOTHOCHTb 0003Hau€HHs, KOTOpble HUMEIOTCd B IepUOoAMYEcKOH Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHMS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa A1apa, 00IIee YMCiIo 3JIEKTPOHOB U pacHpeieIeHHe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEJMHEHUH B Mpejenax MajblX MEepHOJO0B U TJaBHBIX MOJATPYII C YYETOM CTPOSHHS
UX aTOMOB;

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME M CHenU(PHUUEeCKHe XUMUYECKHE CBOWCTBa
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPIKIas ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIIMX XUMUYECKHX PEaKIHii;

COCTaBJIITh YPABHEHHUS HJICKTPOJUTUYECKON TUCCOUAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS pPEeaKLUUi MOHHOIO OOMEHa, YpaBHEHUS peaKiuid,
HNOJATBEPXKIAIOIIMX ~ CYIIECTBOBAHME TI'E€HETHYECKOHW CBA3M MEXIY BelIeCTBaMHU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
IPOTEKaHNUS XUMUYECKUX NPEBPAILIECHUI B Pa3INYHbIX YCIOBUSAX;

BBIUHUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTA 10 (hOpMyJie COEUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peaKInm;
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coOnrofaTh MmpaBuia MOJB30BAHUS XMMHUYECKOW TMOCYyI0M H  JTaOOpaTopHBIM
obopymoBaHHEM, a Tak)Ke IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OMBITOB IO MOTyUYEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

MPOBOJUTH PEAKLIMU, MOATBEPKIAIOIIME KAUECTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKAT-, CyJibdaT-, THAPOKCHUI-UOHBI, KATHOHHl AMMOHHMS W HMOHBI H3y4YEHHBIX
METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHSTh OCHOBHBIE OIEPAllUM MBICIUTEILHON NEATCIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BELIECTB M XUMHYECKHX PEAKLIHM, €CTECTBEHHO-
Hay4yHbIE METOJABl TIO3HAHHMS — HAONIOJEHUE, W3MEPEHHE, MOJICIUPOBAHKE,
AKCTICPUMEHT (PeabHBIA U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosaunyecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM (POBbLIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 9 bubmuoreka [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BerectBa 1 xumudeckue 15 1 0 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmoreka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopon. Ilonsitue o kucinorax 3 1 1 bubnunorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubnuotexa [JOK

' HEOPraHWYECKUX COEIUHEHHI https://m.edsoo.ru/7f41837c

Hroro mo paszgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I, U. MenaesneeBa. CTpoeHne aTomMoB.

Xumuuyeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHTEIbHBIE P€akKIuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 1 bu6nunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicamTenbHo- 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro mo paszery 15 ﬁt?[inlpllr?f:;(;? rouﬁf4l837c
PesepBHOE Bpems 3 bubmorexa OK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 6

I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 1 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' anemeHToB VIIA-rpymnmel. ['ajorensr https://m.edso00.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepau eé 6 0 0 bubmmorexa LIOK
' TPYHIHL. L-Cp https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3zgen 3. MeTa/iIbI M X COCTUHEHU S

25

. bubnnorexa [{OK
3.1 Obmue CBOACTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 Bubmiorexa OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «lIpocBemenune»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKHOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

1. Xumus B Tabaunax 8 — 11 knaccel. CnpaBounoe nocodue. ABtop — cocraBurens A. E.
Haconoga 10 — e uznanue, crepeorunuoe. Jpoda, Mocksa 2007 r.

2. B nomomurs abutypuenty. P. A. Jlugun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». s
IIKOJIbHUKOB CTapIIMX KJIacCcoB U noctynawimux B BY3sl. Teopetnueckue ocHOBbI. Borpocsl.
3amaun. Tectsl. [Tox penakuueit npodeccopa P. A. Jluauna 3 — e uzmanue, uCrpaBiICHHOE.
Hpoda, Mocksa 2004 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

« 8§ KJIACC

. Poccuiickas anextponHas mkona. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xusuby - https://hij.ru/

. [Tonbopka nuteparypsl o xumuu - http://c-books.narod.ru/

. Kypnan " 1 centsops" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

. COopHuK cTaTeil 0 XUMHYECKUX IEMEHTAX, HILUTIOCTPUPOBAHHBIN OMHCAaHUEM
sKkcriepuMeHToB. -http://www.periodictable.ru

e 9KIJIACC

~N N B~ W~

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT 11 yInuTenss XAMUA ¥ OUOJIOTHH)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa v_
nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) TTopran Beepoccuiickoit onuMmuaasl IIKOJILHUKOB. http://rusolymp.ru/
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12) Pycckuii o6pa3oBaTenbHblil moprtan. http://www.gov.ed.ru

13) denepanbHbIi pOCCUHCKHI 00II€00pa30BaTEIBHBIN MTOPTAT.
http://www.school.edu.ru

14) ®denepanbublil moptan «Poccuiickoe oopasoBanuey. http:// www.edu.ru

15) Iopran xomnanun «Kupumn u Medoauii». http:// www.km.ru

16) O6pa3zoBaTenbHbIN MOpTaT «Yuebday. http:// www.uroki.ru

17) Kypnan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) Xypuan «Bectauk o6pazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii gom «IIpodxuuray. http://www.protkniga.ru

20) Uznarenbckuit 1oM «1 ceHTaOps». http:// www.1september.ru

21) ®ectuBans negarorudeckuit uaeit «OTKPHITHIN YpoK» (M3AaTeNbCKui 1oM «1
ceHts0ps»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuet nopran [Ipo [Ikony.pyhttp://www.proshkolu.ru/

24) Caiir CIAM I'MA: PEILLY BIIP, OI'D, ET'D, I'BD u IIT. https://sdamgia.ru
25) buner B Oyayiiee
https://fgosreestr.ru/uploads/files/c4a2e9751d11f1b441b6782d19d6fc6b.pdf
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