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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMMHM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBe TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOMN MPOTPaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHusl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttaxxke Ha OCHOBE (enepanbHOM paboueld MpPOrpamMMel
BOCITUTAHUS U C YUETOM KOHIIEMIINN MPENoaaBaHusl ya4eOHOTO mpeameTa « XuMUsH
B 00pa30BaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumuu 1a€T TpeACTaBIEHUE O IENsAX, OOIIeH cTpareruu
oOy4eHHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMH Yy4eOHOIO
npeamera, yCTaHaBJIMBAET 00s13aTENBHOE MPEIMETHOE CoAEpKaHue,
MpeaycMaTpPUBAaET paCIpEleIeHUEe €ro Mo KiaccaM U CTPYKTypPUPOBaHUE IIO
pazgenaM M TeMaM IMpPOTrpamMMbl IO XUMHH, OMNPEAEISIET KOJUYECTBEHHBIE H
Ka4eCTBEHHBIEC XapaKTEPUCTUKH coAep>KaHusl, PEKOMEHIYEMYIO
MOCJIEAOBATEbHOCTh  U3YYEHHUS] XUMHH C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKU Y4yeOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuXCsi, OMNPEAeSseT BO3MOXKHOCTH TIpeaAMeTa IS
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUH K
pe3ynbTaTaMm oOy4YeHHs] XMMUHU Ha YPOBHE IIeJIel U3y4YeHUsI TIPEeIMETa U OCHOBHBIX
BHUJIOB Yy4E€OHO-IIO3HABATEIbHONU JACSATEILHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXKUT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PCHHUS
00y4aromierocsi, €ro MpeAcTaBICHU O MaTepUaTIbHOM E€JIMHCTBE MHPA, BAXKHYIO
pOJIb UTPArOT (OpMHUPYEMbIe XUMHUEH MPECTABICHUS O B3aUMOIPEBPAICHUIX
SHEPIUU U 00 DBOJIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpoOJIeM yCTOMYHMBOTO PA3BHTHS UYEJIOBEUSCTBA — CHIPHEBOM, DHEPTrETHYCCKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealivM3alldd  BO3MOXXHOCTEM  NJii  caMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (pOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIHOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEHEBHOM XU3HU, TaK U B TPO(PECCHOHATHLHOM NeITeTbHOCTH;

3HAKOMHUT €O CHEeU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIAJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJISi/Ia HA €AUHCTBO MIPUPOABI M YETOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPAaMOTHOCTH O0yYarOIIUXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBiieHHWs B OOyYEHHH XUMHUU OOECIIEUMBAIOTCS CHEIU(UKON
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOpbIM  SBIAETCS  IEAarormuecKu
aJanTUPOBAHHBIM OTpak€eHHEeM 0a30BOM HAYKH XMMHH Ha ONpPEACTIEHHOM dTare e¢
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oopa3oBaHusl OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI TMEPBOHAYAIBHBIX TOHSITHH XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX ITOHSITHUH
OPraHUYeCKON XUMHUH.

CtpykTypa coaepKaHUs MPOTrpaMMbl IO XUMUU c(hopMUpOBaHA HA OCHOBE
CUCTEMHOr0 moaxoja K €€ m3yueHuro. Coaep:kaHue CKIAJbIBAETCS U3 CHUCTEMBI
MIOHSTUN O XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI TOHATUI O XMMUYECKON
peakiuu. OO0€ HTU CHUCTEMBI CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUILY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IMPEICTABICHUIN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akona /1. . MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKON CBSI3H;

— TpencTaBlieHUd 00 DIEKTPOIUTHYECKON TUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE AMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U TOJTYyYCHUS
M3y4aeMbIX BEIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNS O XUMMUUYECKON COCTABJISAIOLICH HAYyYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NpPUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeTOJaM TMO3HaHUsI B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX alomuid MUpy,
«buonorus. 5—7 knacce» u «PuU3MKa. 7 KIacc».

[Ipy wu3yyeHUM XUMHUHM TPOUCXOAUT (OPMUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKOM HAyKH Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUUECKOM
JIEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaua y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKUX
3HaHUN — BaKHEUIUX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX IMOJOKCHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAaHWUS TP U3YYCHUH BEIECTB W
XUMUYECKUX peaKInid, B (JOPMUPOBAHUU U PA3BUTUU MO3HABATEIILHBIX YMEHUMN U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATEIBLHON M y4eOHO-HCCIEN0BATEIbCKOM
NeSITEIbHOCTH, OCBOCHMM TMpPaBUJ 0OE30MacHOrO OOpalleHus C BEIIECTBAMU B
IIOBCEHEBHOM KU3HU.

[Ipy u3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKUe LU, KaK:

— (opmMupoBaHHE WHTEINIEKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY MPHUHSATHIO PEIICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHMs] Ha  CHCTEMAaTHYeCKoe MpUOOLIeHuE
OOyJarommxcss K CaMOCTOSITEIHbHOW TO3HABATEIHHON JEATEIHHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIMIO M PA3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOITUMHUCS
OTIbITA Pa3HOOOPA3HON MEATETHLHOCTH, TMO3HAHWS W CAMOTIO3HAHUS, KITIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAUYECHUE IS
Pa3TUYHBIX BUJOB IEATEIbHOCTH;

— (opmupoBanne oOmeld (QyHKIMOHATIBHOM W €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM YHCJI€ YyMEHUH OOBSICHATh U OICHWBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YUCHHUU
XUMHUH, MPUMEHSTh HMX MpPU PEUIEHUHW Npo0JeM B TMOBCEAHEBHOM >KU3HU H
TPYAOBOU JIEATENBHOCTH;

— ¢opMmupoBaHHe Yy OOydYalOIMUXCAd TYMAaHHCTHYECKHX OTHOIICHUH,
MOHUMAHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM HJis BBIPAOOTKH DKOJIOTHYECKHU
1[€J1eCO00pa3HOro TMOBEJEHUs B OBITY U TPYIOBOM JEATEIBHOCTH B UEISAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYIKAIOLIEH TPUPOAHOM CPEBI;

— pa3BHTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYENIOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis U HANpaBiICHHOCTH JalbHEHIIEro
oOyueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JJIs W3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaBiseT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJEIO).



COJEPXAHUME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poias XuMum B J)KU3HU 4YellOBeKa. XUMHS B CUCTEME HaykK.
Tena m BemecrBa. PuU3NMYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemlecTB. [loHsiTHe 0 MeToAax MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3iesieHust CMECEei.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKHE OdJeMEHThl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢dopmyrna. BaleHTHOCTH aTOMOB XMMHYECKHX DJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAs AaTOMHasg Macca.
OTtHocHTeNbHAs MOJEKYJIsIpHast Macca. MaccoBasi 10151 XMMHYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMoCBsI3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €AMHHI] BemiecTBa. Pacuérel 1o Qopmynam
XUMUYECKUX COCTUHCHUH.

du3nuecKue U XUMUUYECKHUE SBJIICHUS. XUMHUUECKasl Peakiusl U e€ MPU3HAKHU.
3aK0H COXpaHEHHsI MacChl BEHIECTB. XuUMUUeckue ypaBHeHus. Kmaccudukamms
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0i, MpaBWiIaMu padOThl B JadOOpaTOpuu U
npuémMamMu o0paleHus: ¢ 1abopaTOpHBIM 00OPYIOBAHUEM, U3yUYCHHUE M OIHCAHHE
(bu3MYEeCKMX CBOMCTB O0OO0pa3IlOB HEOPraHWYECKUX BEIIEeCTB, HaOI0IeHHE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PAcCTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUSI BOJABI) U XMMHUECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIOTOM) ABJICHUMN, HAOIIOACHUE U
ONKMCAaHKWE MPU3HAKOB IMPOTEKAHUS XUMUYECKHUX peakuui (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHUE THIPOKCUa
menu (I1) mpu narpeBanuu, B3auMojieicTBHE keme3a ¢ pactBopom conu Menu (1),
U3y4YEeHHUE CIOCOOOB pa3fiesieHusi CMEceil: C MOMOIbI0 MarHuTa, (pUIbTpPOBaHUE,
BhITIApUBAHUE, JUCTWUISAIMUSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPEHHOM
CONiM, HaONIOJAEHWE W  ONUCAaHUE  PE3yJbTaTOB  NPOBEJEHUSA  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHMS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(IIapocTepKHEBBIX ).

Baxueimme npeacTaBuTeJ M HEOPraHU4eCKMX BelecTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — ameMeHT M mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B HOpuUpojae, (PU3HUECKHE U XUMHYECKHE
cBoiictBa (peakuuu rtopeHus). Oxcunbl. [lpumenenue kucnopoma. CrocoOsI



MOJIYYCHHUS] KUCTopoAa B Ja0OpaTopud W MPOMBIIUIEHHOCTH. KpyroBopot
KHCJIopoaa B ipupojie. O30H — ajuioTpornHas MoAu(puKaIus KUCIOpoa.

TennoBoil >PhekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKUE YpPaBHECHUS,
9K30- M DHJIOTEPMUYECKUE peakiuuu. TOIIMBO: Yroib M METaH. 3arps3HEHHE
BO3]lyXa, YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupone, (U3MYECKME U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydeHus. Kuciorsr u conu.

MounspHblii 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

Q®usnyeckue cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBopbL
HacpllieHHbIE M HEHACBIIICHHBIE PAacTBOPBI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBas n07s BeliecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBaHMS.
Posnbp pacTBOpOB B mpuUpoOJie U B KU3HU 4YesIOBEKA. KpyroBopoT BOAbI B MPUPO/IE.
3arpsA3HeHHe NpUPOAHBIX BOJA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHenuil. Oxcuanl. Knaccudukarus
OKCHJIOB:  coyieoOpa3yrornue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIC) W
HecosieoOpaszyromue. HomeHnkmarypa okcuaoB. Duznueckue M XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okCuaoB.

OcHoBanus. Krnaccupukauuss OCHOBaHM: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHui. PU3MYECKHE M XWMHUYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHoctu MetawuioB H. H. bekerona.
Ilony4deHnue KHUCIoT.

Conu. Homenkiarypa cosieil. @uU3n4YecKue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tosmyuenue couent.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIIPEICIICHUE COJEPKaHUsl KUCIOpOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
MpEeKpalieHusl TOpeHus (MmoXkapa), O3HAKOMJICHHWE C oOpas3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4Y€HHE, COOMpaHHE, pACMO3HABAHUE W H3YyUCHHE
CBOMCTB BOJopojAa (ropeHue), B3auMojeiicTBue Bojopoaa c¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEpUaAOB), HaOIIOAeHUE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHUE OCOOEHHOCTEW PACTBOPEHHUSI BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEll pacTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAJLIAMU
(HaTpyeM ©  KajibllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPHAIIOB),



UCCJIEIOBAaHUE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKW WHJIUKATOPOB B PAacTBOpaxX KUCJOT W IIEJIOYEH,
u3yueHue B3aumojenctBus okcuaa menu (II) ¢ pacTBOpom cepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIU{d HEUTpAIU3alMU, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METajlla JAPYTMM M3 pPacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 1o TeMe «BaKHeHIne KIacChl HEOPraHWYEeCKUX
COCTMHEHUI.

Hepuoanuecknit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemenToB JI. WU. MenpgesneeBa. Ctpoenne aToMoB. XHMMHYECKAs CBSA3b.
OxHCINTEeTbHO-BOCCTAHOBUTEIbHbBIC PEAKIMHU

[lepBble MOMBITKK KiIacCU(PUKALMK XUMUUYECKUX 3JeMEHTOB. l[loHsiTHEe O
IpYINNax CXOJHBIX DJIEMEHTOB (ILETOYHBIE W WIEJIOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
Y TUIPOKCUJIBI.

ITepronnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX IEMEHTOB [l.
N. MengeneeBa.  KopoTkomepwomHas W JUIMHHONIEPUOAHAS  (POPMBI
[Tepuoguueckoit cucrembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoasl
u rpynnsl. Pu3nyeckuil CMBICI TOPSAAKOBOIO HOMEpA, HOMEPOB IIepuoja U
IPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000J0YeK aroMOB TepBbIX 20 XUMHYECKHX  JJIEMEHTOB
ITepuonnueckonn cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajiuyca aTOMOB XUMHUYECKUX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYyNIaM U HEPUOAAM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoandeckon CUCTEMbI XUMUYECKHUX
DIIEMEHTOB Il pa3BUTUsA Hayku W npaktuku. J[. 1. MenneneeB — yd€Hblii U
rpaXkJaHWH.

Xumuueckas cBsi3b. KoBanmeHTHas (MOJsipHass ¥ HETMOJSIpHAs)) CBA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAs CBS3b.

Crenenb  okucieHusa.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl okucaeHust ¥ BOcCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUNIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PacTBOpaMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKEeHHsI, COSTUHEHUS).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNOpeIMETHBIX CBSI3€d MPU U3YYEHHH XUMHUHM B § Kjacce
OCYILIECTBJISIETCS. 4e€pe3 UCIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX
MOHSTUM, TAK U MOHSATUM, SBJISIIOIINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHBbIE TIOHSATHUS: HAy4YHBIM (DaKkT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuuKalus, NEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIb, SIBJICHHE.

®usuka: marepusi, aTroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIIHU]I,
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJIA, JIEKTPUUYECKUM 3apsii, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3HUUYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buomorus: dorocuntes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpabl, TOPHBIE TOPOIBI,
MTOJIE3HBIE NCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBo U XMMHYECKasI peaKUHs

Ilepuonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHECHHHM CBOWCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCOMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM »3JIeMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKHUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCA K PAa3JUYHbIM KjaccaM HEOPTraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarys XuMAYECKUX PEaKIIiid M0 Pa3INIHBIM MIPU3HAKAM (TI0 YHCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEeHEeH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U IHJOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YpPaBHEHHS.

[Tonsitue 0 ckopocTH XuMHU4eckoil peakuuu. [loHarne o0 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOTeHHBIX U T€TEPOTECHHbIX
peakuusax. [lonarue o katanmse. [loHsaTHe 0 XUMUUECKOM paBHOBECHU. DAKTOPBHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE ~ pEaKlUU,  DJIEKTPOHHBIM  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOMN peakuuu. CocraBnenue YpaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annoHel. MexaHu3M AUCCOLMALMU BEIIECTB C PAa3JIMYHBIMH BHUIAMU
XUMHUYEeCcKOi cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiuu noHHOr0 0OMeHa. Y CIoBHs MPOTEKaHUsl peaKIMil HOHHOTrO 0OMeHa,
IIOJIHBIE M COKpAIIEHHBbIE HMOHHBIC YypaBHEHMs peakuuil. CBOKCTBA KHCIIOT,
OCHOBAaHMM W COJ€H B CBETE MPEACTaBICHUN 00 DIEKTPOIUTHICCKOU
nucconnanyu. KauecTBeHHbIE peakiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICJISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHWYECKUX
BCII[ECTB — METAJJIOB M HEMETauIoB (rpaduTa W aiMasa), CIOKHBIX BEIICCTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XHUMHUYECKOW peaKinu
OT BO3JICUCTBUS PpA3IUYHBIX (HAaKTOPOB, MCCIECIOBAHUE DIIEKTPOIMPOBOJIHOCTH
pacTBOpPOB BEUIECTB, IMpoOLEcCa JHUCCOIMAIIMU KHUCIOT, IIEJIOYEed U  COJel
(BO3MOKHO  HCHOJIb30BAHME BHUACO MAaTE€pUaliOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKU  TPOTEKAHWs]  PEeaklMid  HMOHHOTO  OOMEHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIINX — MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COSAUHEHHUS), PACIIO3HABAHHE HEOPTaHUUYECKUX
BEIIECTB C IIOMOIIBK0 KAYECTBEHHBIX pPEaKUUMHd HA  MOHBI, pEIICHUE
DKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTtajuibl 4 UX COeAMHEHM S

OO6mas xapakTepucTuka TanoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHrne u (HU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHYECKME CBOMCTBA HAa [MpPUMEpPE  XJopa
(B3auMoOJCICTBHE C METaJUlaMHM, HEMETa/laMH, IejiodamMu). XJIOpOBOJOPOI.
ConsiHasi KUCIIOTa, XUMUYECKHUE CBOWCTBA, MOJy4yeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OpPraHM3M 4YeJlOBeKa. BakHeumume XJIOpuapl U HX
Hax0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakKTepHble cTeneHu okucieHus. CTpoeHne W (GU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U Cephl. AIIJIOTPONHBIE MOIUDPHUKAIINN KUCIOPOa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHue, (puanyeckue M
XUMHYECKHE CBOMCTBA. OKCUABI CEPhl KAaK MPEICTABUTENIM KHUCIOTHBIX OKCHIOB.
CepHas kwmciiota, (HU3MYECKHEe W XUMHUYCCKHME CBOMCTBAa (00mmHeEe Kak
MPEACTaBUTENA Kjacca KHCIOT W ClHenupuyeckue). XUMUYECKHE pPEaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO CHOc00a MOJYYEHHs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COaM CEpHOM KUCIOTBI, KAYECTBEHHAS pPEaKLUs Ha



cynb(dar-uon. Haxoxxnenue cepbl W €€ COCIMHEHMA B mpupojie. XUMHYECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAILCHHUS.

OOmass xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacpOCTPaHEHUE B MPUPOJE,
busnyeckue U XumMuueckue cBoiictBa. KpyroBopot azora B nmpupoje. AMMHUakK, ero
(dbu3nYecKre U XUMUUECKUE CBOMCTBA, ModydYeHue u npuMmeHenue. Coiu aMMOHUS,
X QU3NUECKNe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THAasl KHCIIOTa, €€ TMoJydyeHue, GU3NUEeCKHUe U XUMHUYECKHE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS Klacca KHUCIOT W cleuu(uuecKkue).
Hcnonp30BaHWe HUTPATOB U COJIEM aMMOHMS B KayeCTBE MMHEPAIbHBIX
yao0peHuil. XuMHUYeCKoe 3arps3HeHUE OKPY KAOIIEeH CPeibl COETUHCHUSIMHU a30Ta
(KUCIIOTHBIE JMOXKAM, 3arpsi3HEHHE BO3JayXa, MOYBBI W BoAoéMoB). docdop,
aloTponHeie Moaudukauuu (Gochopa, U3MUECKUE U XMUMHYECKUE CBOWCTBA.
Oxkcug docdopa (V) u dpochopHas kuciora, puznueckue 1 XMuMUYECKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GocdaroB B KauecTBE MUHEPATBHBIX YI00OPEHUH.

O6mas xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIepoA,  aUIOTPOIHBIE
Moau(dUKalUKM, paCIpOCTpaHEHUEe B NpUpoae, (U3NYECKHME U XUMUYECKHUE
cBoiicTBa. Ancop6mus. KpyroBopot yriepoma B mpupoze. Okcumbl yriaeposaa, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHUE. DKOJOTMYECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rino0anbHOrO NOTEIVICHUS KIMMaTta, MapHUKOBBIN
s dexr. YronpHas KUCIoTa M €€ COJM, UX (PU3NUeCKHue U XUMHUYCCKHE CBOMCTRBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBannue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHAUaNTEHEBIE TTOHATHUSI 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCTMHECHHSIX
yraepojia (MeTaH, 3TaH, STUJICH, alleTUIICH, dTaHOJ, TTIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY MU IPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOIOTHYECKHN Ba)KHBIX BEIIECTBAX: KUPAX, OCIKaX, YIIeBOAAX — U UX
poJii B JKM3HM 4YelOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCIMHEHU.

KpeMHuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJYYCHHE W
npumeHenue. CoenuHeHus KpemHHs B mnpupone. OOmue mpencraBieHus 00
okcusie kpemuus (IV) m kpemHueBoi kuciore. CUIMKaThl, UX HCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHellline cTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmeMpl 0e30macHOTO HMCIOJIb30BAHMS
CTPOUTEIbHBIX MAaTEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuui Ikcnepumenm:

M3YyUYEHHE 00pa30B HEOPTraHMUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
MIPOBE/ICHUE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAOII0/IEHUE MTPU3HAKOB
WX TPOTEKAHMs], OMBITHL, OTpaXkarliue (PpU3NYEeCKue U XUMUYECKHE CBOMCTBA
rajJloreHOB M WX COEAUHEHUM (BO3MOKHO HCMOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HAKOMJICHHE C OOpa3lamMu XJIOPUAOB (TAJOTEHHUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  COeOUHEHUSMU  (BO3MOXKHO  HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), HAOJIIOIEHHE Tpolecca OOYyIIIMBaHUSl caxapa MoJl IeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KHUCIIOTHI, MPOBEJACHNE KaYeCTBEHHON Peakluy Ha Cyib(art-
MOH W HaOJIOJeHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COECIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YAOOPEHUI, MOIyUYEHHE,
coOuMpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB aMMMaKa, IIPOBEICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUA U (GocdaT-uOH U U3yUYCHHE MPU3HAKOB
UX IPOTEKAHUs, B3aUMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIOB), U3y4YECHUE MoJeen
KPUCTAUIMUECKNX PEmETOK anmasza, rpadura, QyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, coOMpaHue, pacrio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJEHNE KAUYeCTBEHHBIX peaKkIiuid Ha KapOoHAT U
CUJIMKAT-UOHBl WM W3YYCHUE IMPU3HAKOB MX IMPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTalyIbl U UX COSTUHEHUSD).

MeTajliibl 4 UX COCAMHEHM S

OO0mmast XxapakTePUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuogmueckon cucreme xumuueckux osnemeHToB J[. .
MeHnneneeBa u ctpoeHus atoMoB. CtpoeHne MetaimioB. Mertaiinyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXMMHUYECKMM PO
HaMpsHKeHUH MeTaiuioB. Du3ndeckne U XMMUYECKHE CBOMCTBAa MeTauioB. OO0rue
CrocoObl ToNydeHus: MeTaioB. [loHATHE O KOPPO3UU METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, AIOPATIOMHHHM,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamnpl: nosnoxeHue B llepuoanyeckon cucremMe XMMHYECKHUX
anemeHToB /. . Menneneesa, CTpoeHHE MX aTOMOB, HAaXOXICHHUE B IPUPOJIE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl U



TUAPOKCHUABL HATpusd M Kanusa. [IpuMeHeHue MIEeNOYHBIX METauIOB U HX
COCJIMHEHUH.

[[lenouyno3eMenbHbIE METaJUIbl MAarHuii M KajblUil: IIOJOKEHHE B
Ilepronnueckoin cucrteMe xumuueckux 3nemeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJeHHUE B Ipupoae. Pru3nyecKkrne U XMMUYECKUE CBOMCTBA MarHUs
U Kanpuusa. Baxuelimue coenuHeHHs] KaibIUsl (OKCHA, THAPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmnoMuHUN: nosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOE€HHE aToMa, HaxXOoxJAcHUE B npupoae. Puszndeckue u
XUMHUYECKUE CBOMCTBA alMtoMUHUA. AM(OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCUIA
AITIOMUHHSL.

Kenezo: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aToMa, HaxoXJIeHWe B npupone. Dduszuueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKcubl, rTuapokcu bl v conu xenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C oOpasllaMi METAJIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOICTBAMH, H3yUYE€HHUE  PpE3YyJbTaTOB KOPPO3UU  METAJIOB  (BO3MOXHO
MCIIOJB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECHUCTBUSL OKCHJA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAaHWE  BHJIEOMATEpPUAIOB), MPHU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMA HAa MOHBI: MArHUS, KAIbIUS, aIFOMUHUSA, [IUHKA, Kele3a
(IT) u xenesa (III), mequ (II), HaGnroAeHNE M OMUCAHUE TPOIECCOB OKPAITUBAHUS
IJIaMEHU WOHAMHM HaTpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BAHKE
BUJIEOMATEPUAIIOB), HCClIeJOBaHNE aM(DPOTEPHBIX CBOMCTB MMAPOKCHU]IA ATFOMUHHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «Baxueimme
METaJUIbI U KX COCTUHEHUS.

XuMHS M OKPYKAKOIIAA cpeaa

BemecTtBa u maTepuanbl B IOBCEIHEBHOM >KM3HM 4yesnoBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObiTy. [lepBas momornis npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XHUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaenbHas JO0myCcTUMas
KOHLIeHTpanus BeulecTs, nainee — [1/1K). Poib XxumMuu B pemieHun 3K0JI0rM4eCKuX
npooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie ceasu



Peanmuzanus MeXNnpeIMETHBIX CBsI3ed NP H3YYEHUH XUMHUHM B 9 Kjacce
OCYIICCTBJISICTCS UYepe3 UCIOJIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATHH, SIBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEeHHO-HAY4YHBIC IMMOHATHS: HAy4HBIM (DAKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kilaccuukamus, NEepUOJAUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHUE, MOJCNb, SBJICHUE, MapPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

dusznka: Marepusi, aroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, DSJIEKTPUYECKUM 3apsjl, MPOBOJHUKH,
MOJIYIIPOBOJHUKH,  JUAJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSTHHE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTD, KPUCTATTHICCKAS
peméTka, CIiaBbl, (PU3UYECKHE BEIMYHMHBI, €IUHUIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJIHIIE.

buonorus: dorocuHTe3, npIxanwe, OmMocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOpEHMS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpabl, TOPHBIE TOPOJIBI,
MOJIE3HBIE CKOTIAaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS MPOTPAMMBbl OCHOBHOI'O OOIIEro
o0pa30oBaHUs JOCTUTalOTCs B XOJ€ OOy4YEeHHMs] XMMUU B €IUHCTBE y4eOHOH H
BOCHUTATEIIbHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMHA POCCUNCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, HPUHATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH TIOBEJICHHS U CIOCOOCTBYIOT IMpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIMN 00YyUarOITUXCSl.

JIn4HOCTHBIE  pE3yJbTAaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJCTBOBAaTbCA CHCTEMON TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUWd U
paclIMpeHue OMbITa IEeSITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOI'0 OTHOILIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAydYHOMY HACJEOUI0, TMOHUMAHUS 3HAYECHHS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTH BJIAACTh JIOCTOBEpHOM HHGpOpMaIUe o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUSAX MHPOBOM M OTECYECTBEHHOW XHWMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJICTABICHUSI O COLMAIBbHBIX HOPMax M MPaBUJIAX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4EOHOMCCIIEAOBATENLCKOW, TBOPYECKOM W JAPYTHX  BHJAX
NEesTeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HOW COBMECTHOM MACSTENBHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]ay, BBITIOJTHEHUH XUMHYECKUX
AKCIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOINM B TIpPOIleCCe ITOW Y4eOHOW JesATEeTHbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUWE M TOCTYNKA CBOUX TOBAapUIIEH C TO3ULIHH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUHN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O IMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U COCTABJISIOIINE
OCHOBY ISl TIOHUMAHMS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOAbI, B3aUMOCBA34X YEIIOBEKA C
MPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA MOJIyYEHHUE HOBBIX 3HAHUH IO
XUMUU, HEOOXOIUMBIC IJii OOBSICHEHHS HaOII0JaeMbIX IPOIIECCOB U SBJICHUH,
MO3HABaTEIbHOM, MH(GOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HABBIKOB CaMOCTOSATENbHON paboThl C yYEOHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYyYEHHUI0O M TMO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOSKTHOW U  HCCIEI0BATEIIbCKOM
JeSTEILHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHHUS B
JaJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH HU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUI H
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aTKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIIOJIEHUsSI TpaBWil O€30MacHOCTH TNpH  OOpalleHuu C
XUMHUYECKUMU BEIECTBAMHU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY M3yU€HHUIO podeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW TI0 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHMBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycreumHon npodeccuoHanbHOM AeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH Q/IalITUPOBATHCA B MPOPECCUOHAIBHON CPEe;

6) 3K0J10r149eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1I€JeCO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KaK HCTOUYHUKY
JKW3HU Ha 3emile, OCHOBE €€ CYIEeCTBOBaHUS, TIOHUMAaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHOro o6Opasza JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3MYEeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
npaBuil 0€30MaCHOTO MOBEJEHUS TPU paboTe C BEIIECTBAMM, & TAKXKE B CUTyaIUsX,
YIPOXKAIOIIKMX 3I0POBbIO U KU3HU JIFOCH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TOJydaeMble TIPH M3YyUYCHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHON CPEAOH, IS MOBBILICHUS
YPOBHSI  DKOJOTMYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTUUECKUX MPOOJEeM M MyTed UX PELICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocrtaBe MeTanpeAMETHBIX pe3yJbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
bopMHpOBaHUS MHPOBO33PEHHS OOIIECHAYYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOM KapTHHE MHUpa, ¥ YHUBEPCAIbHBIC YUeOHbIC NCUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIE 0OecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI HCIMOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS NPU OCBOEHUHU
3HAHUM: PACKPBIBATh CMBICI XUMHYECKHX TOHSTHUH (BBIACIATh UX XapaKTEpPHbIC
MIPU3HAKH, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTHMMHU TOHSATHUSMHM), HCIIOJIb30BaTh
MOHATHUSI JJIs1 OOBSCHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU JISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIui,
YCTaHABJIMBATh MNPUYUHHO-CICJCTBEHHBIE CBS3U MEXAY OOBEKTaMU H3yUEHWUS,
CTPOUTH JIOTUUECKUE PACCYXICHUSI (MHAYKTUBHBIC, IEAYKTHUBHBIC, [0 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIOUCHMUS;

YMEHHE TMPUMEHSATH B TIpPOIlECCe TO3HAHUS MOHATUSA (TIPEAMETHBIE W
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MOJIEH, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIC B XUMUH MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTA), XUMHUYecKas QopMmyja U ypaBHCHHE
XUMHUYECKON peakIuu — MPHU PEIICHUN y4eOHO-IM03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISATh, M XapaKTEpPU30BaTh CYIIECTBEHHBIE
MIPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUYCCKUX BEIIECTB U XMMHUUYECKUX PEaKIIUH,
BBIBJSITh  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CJIEJACTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B N3yUAEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieqoBare/IbCKue 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a Takke B Ka4yeCTBE OCHOBBI Il (OPMUPOBAHUSI THUIOTE3bI IIO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;

MpUOOpPETeHUE ONbITa IO IJIAHUPOBAHUIO, OPTaHU3AIMU M TPOBEICHUIO
YYCHUYECKHX OKCICPUMEHTOB, YMEHHE HaOMoJgaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTaT, (PopMyaupoBaTh 0OOOIICHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nnpopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIHPaBOYHBIC
nmocobusi, pecypchl MHTepHeTa), KpUTHUECKH OIICHHWBATh IPOTHBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSTh Pa3jIuvHble METOJbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU MW COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMUMBIX JIJISi BBITOJTHCHUS
y4eOHBIX U TO3HABATEIBHBIX 33/1a4 ONPEACIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
00JaCTH  WCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOIb30BAHMSI PA3IMUHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATEIBLHO BHIOUPATh ONTUMAIBHYIO (pOpMY TpeacTaBieHus] HHPOpMaUU U
WLTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXKHBIMH CXEMaMH, JuarpamMmmamu,
apyrumu hopmMamu rpaduKi ¥ BX KOMOWHAITHSMH,

YyMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU u
HCCJIeI0BATENBCKON JEATENBbHOCTH MH(OPMAILMIO O BIMSHUU MPOMBIIIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIICH MPHUPOIHOM
CpeIbl.

KoMMmyHuKkaTHBHbIE YHMBeEpPCAJIbHbIE YueOHbIe 1elCTBUSA:

YMEHHMs 3aJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WIH) JTUCKYCCHH) TIO
cymecTBy  oOcyXaaemMol  TeMbl, (QOpMyIHpOBaTH CBOM  NIPEAJIOKECHHUS
OTHOCHUTEIHHO BBITTOJTHCHHS TIPE/ITIOKEHHOH 3a/1a4H;

YMEHUSI  TPEJCTaBIsATh  TOJYyYEHHbIE  pPe3yJbTaThl  IMO3HABATEIHLHOMN
JESATENbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNaTh MPe3eHTalUIO
pe3yJbTaTOB BBHIMOJTHEHUS XUMHUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOTO OIBITA,
71a00paTOpHOIl pabOTHI IO MCCIEAOBAHUIO CBOIMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBAaTEIbCKOM  JCSATENIbHOCTH  TpPU  pEUICHUH
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE Yy4yéTa OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuid (00Cy X IeHHs,, OOMEH MHEHUSMH, «MO3TOBBIC ITYPMBD», KOOPIUHAIIHS
COBMECTHBIX JICCTBUH, OIpeAesieHne KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEIbHO OTMPENEIITh IENH JeATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATEIbHOCTh, BIOUpaTh Hanbosee F(hPeKTUBHBIE CIIOCOOBI PEIICHUsT YUCOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENbHO COCTABIATh WM KOPPEKTHPOBAThH
MPEJIOKEHHBIM QITOPUTM JEUCTBUUA NPU BBINOJHEHUU 33JaHHM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaraéMbIe B yCIOBUU 3aJaHUA.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pE3yNbTaTOB IO OCBOCHHUIO OO0S3aTEIBHOIO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaqbHON padoueil mporpammoi,
BBIICIIIIOT: OCBOCHHBIC OOYYaIONUMHUCS HAay4YHBIC 3HAHUS, YMEHHS U CIOCOOBI



JNecTBUH, crnenuduueckue s TOPEeJAMETHOM 00JacTh  «XHUMHS», BHJIBI
JNEATENBHOCTH MO  TOJYYEHHUI0O HOBOTO  3HAHHUA, €ro HMHTepIpeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K xoniy oOyudenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOHAs M HEOJAHOPOAHAS), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOT0 AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKasi PEeaKIus, KiacCU(UKAIUSI pPEaAKIUH: peakiuu
COCIMHEHUs, PEaKIUU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKLIUU, TEIUIOBOM 3(P(HEKT peakiinu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOWUTaNb, pPaguycC
aToMa, XMMHYECKas CBs3b, MOJSIPHASE M HEMOJIApHAsl KOBAJEHTHAs CBS3b,
HMOHHAs CBsA3b, MOH, KATHOH, aHWUOH, PAacTBOpP, MAcCOBas JI0Jsl BEIIECTBA
(mpoueHTHast KOHLEHTpAaI|s) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TMOHITHH U
MIPUMEHSIThH 3TU NOHSATHUS MPU ONMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOPMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e ONpPENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTETICHb  OKUCJICHHUS  JJIEMEHTOB B  OMHApHBIX  COCAMHECHMSX,
IIPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAasA) B
HEOPTraHUYECKUX COECTUHEHUSX;

e packpbeiBaThb cwmbich Ilepuognueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBAaTh INOHUMAHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKEeHUS B llepmoamueckoi cucreme,
3aKOHOB COXPAaHEHMS MAacChl BEHIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e ONUCHIBATh W XapakTepuszoBaTh TaOMUuHYO QopMy Illepuognyeckoit
CUCTEMBl XMMHMYECKUX DJIEMEHTOB: pa3iu4aTh IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpynmna)», Mansie U
Oonbllie TEpPUOAbl, COOTHOCHUTH O0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabmune «llepuoanueckass cucremMa xuMmuyeckux odnemeHtoB JI. U.
MeHneneeBa» ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB | 3apsjl spa, OOIIEe YUCIIO IEKTPOHOB
U PaCIpe/ICIICHUE UX 10 3JICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJICMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHUE PEAKIU (TI0 YUCIY U COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIUIOBOMY (P deKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasl OMUCAHUE MMPUMEPaMU MOJIEKYIIIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM TMPOTEKAHUS XUMHUYECKUX MPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYI0O W MOJSIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEILHON JCSTENHHOCTA — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIuIo, KiIacCU(HUKAIIHIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHYECKHX PEaKIHMHi, €CTECTBCHHO-HAYYHBIC METOIbI
MO3HAHUA — HAONIOJCHHWE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCICPUMEHT
(peanbHBIN U MBICJICHHBIN);

CleloBaTh  NpaBWJIaM  MOJIb30BAaHUSA  XMMHYECKOM  MOCyJoll u
1a0opaTopHbIM  O00OpYyJOBaHMEM, a TakKe IMpaBWjiaM OOpaIlleHHUs C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMUA TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIecTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM J0JIEM PacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U IPYTHe).

K xoHiy 00ydenus B 9 kjiacce npeaIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHX TIOHATHI: XHUMHYECKHM
AJIIEMEHT, aTOM, MOJIEKYJda, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlys, XUMUYECKasl CBs3b, TEIJIOBOU d(DPeKT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, JJIEKTPOJIMTHYECKAs] JUCCOLMALNA, PEaKUUH HOHHOIO
oOME€Ha, Karauu3atop, XUMHUYECKOE pPaBHOBECHE, OOpaTumble U



HEOOpaTUMBbIE PEaKIMHM, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICEHME W  BOCCTAHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XMUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METAJIMYECKasi), KPUCTAUIMYECKAasT pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOW peakuuu, MpEeAeiabHO AOMyCTUMas
koHueHrtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHATHUH U
MIPUMEHSITh 3TU NOHATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUJII COCTaBlIeHUS (OpMyI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKHUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEIUWHEHUW Mo ¢opMmyrnam, BHUI XUMHYECKOU
CBS3M (KOBAJICHTHAsl, HOHHAs, METANIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKON (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, THUIl KPUCTATUITMUYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHKCHIBATh M XapaKTEPU30BATh
tabmmunyio Gopmy [lepuoamueckold CUCTEMBbI XUMHUYECKHX JJIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHasg mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpynma)», manele u OoJbIIME MEPUOMAbI, COOTHOCHTH
0003HayYeHUsl, KOTOpblE HMEIOTCA B NEPUOJUYECKON Taldiauue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIiee YHCIO JJIEKTPOHOB U
pacmpeneneHue UX IO DJEKTPOHHBIM CIOSIM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B
npejenax MaJiblX MNEPUOJIOB U IIaBHBIX MOJATPYMH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIEeCTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(P(dEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLIME M CHEU(PUYECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEHIECTB, ITOATBEPXKAAs OINUCAHUE
MpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKHUX PECaKIN;

COCTaBJISATb YPABHEHUS DJIEKTPOIUTHUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLINA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUUHBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peaKIuid
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCa 3THX PEaKIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKAHHMSI XUMHUYECKUX IMPEBpAllleHU B pa3InYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTOo »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU pEaKInu;

coOnoaTh  TMpaBWUja  TOJB30BAHUS  XMMHUYECKOW  TMOCYyJIOW U
nabopaTopHbIM  00OpYy/IOBaHHMEM, a TakKkKe TmpaBwiIa OOpameHus: ¢
BEUIECTBAMU B COOTBETCTBUUM C HWHCTPYKIMUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB IO TOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOAUTh  pPEaKUuW, [OJATBEPKIAIOIINE  KAYECTBEHHBIA  COCTaB
pPa3IUYHBIX BEILECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiMkar-, Ccylibdar-, THAPOKCUIA-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX paCTBOPAaX HEOPTaHUYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIE OIEpAllMU MBICIUTEIbHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHUE, CHUCTEeMaTU3alNIO, BBISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — JJIsl M3YYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHbIE METOAbl TO3HAHUSI —
HaOII0ICHUE, U3MEpPEHUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsnyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u duekTpoHHbIe (LM pPOBbLIE)
KounTtpoJabHbie IIpakTuyeckne
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusT — BaxkHas 00J1aCTh
11 €CTECTBO3HAHMS U 5 ) bubmuoreka [JOK
' IIPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa u xuMuueckue 15 1 bubmuoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3znen 2. BaxHeiimme npeacTaBuTeIm

HCOPraHnvdeCKuX BEeUICCTB

21 Bosnyx. Kucnopon. [lonsitue 6 bubmmoreka [JOK

) 00 oKcumax https://m.edsoo.ru/7f41837¢
27 Bognopon. Ilonsitue o kucimorax g 1 bu6muoreka [IOK

' U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK

' OCHOBAHUX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 1 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Pasznea 3. [lepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux j1eMeHToB /[. U. MenpaeseeBa. CTpoeHue aToOMOB.
XumMnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINU




[Tepuonnueckuii 3aK0H U

31 [lepuoanueckas cucrema 7 bubnuoreka [JOK
' XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/7f41837¢c
MenpneneeBa. CtpoeHue aroma
X .
- OI/IMI/I‘ICCK&H CBSI3b . Bumorexa LIOK
) KUCIHTCIBHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIE PEAKIIUU
W 15 bubmmorexa [JOK
TOTO 10 pasieiy https://m.edsoo.ru/7f41837¢
p 3 bubmuoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3/iesioB U TEM (undposbie)
Ne i/ P Kontpoasnsl | IlpakTuueckue p
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThbI
pecypcsbl
Pa3zgea 1. BemecTBo 1 XUMHYECKHEe peakuu
11 [ToBTOpeHnue u yriayOnenue 3HaHUN 5 | bubnuorexa [IOK
' OCHOBHBIX PA3/eNIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! AUCCOLIUALIMSL. 2 1 1 bubnuoreka [IOK
' XHMMHUUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3zgen 2. HeMeTaJJILI M X CO€IUHEHUS
21 OO6mras XxapaKTepruCTUKa XUMHIECKUX 4 | bubnmorexa [JOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepuCTUKa XUMUYECKHUX
2.2 anemeHToB VIA nmbl. Cepa u e€ 6 bubmoreia HOK
' TPYIHEL T-ep https://m.edsoo.nu/7f41a636
COCTMHECHHUS
OO01mas XxapakTepucTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymmsl. A30T, pochop u ux 7 1 bubmmorexa [IOK
' PYTUIRL ’ p https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO01mmas xapakTeprucTHKa XUMUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa HOK
' . by ' oA https://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHUS




Hroro no pazgeny

25

Pa3zgen 3. MeTaJJIBI M MX COCIUHECHUSA

N bubmuoreka [JOK
3.1 Obmpe caoiicTa MeTaIOB 4 https://m.edsoo.1u/7f41a636
. bubmuoreka [{OK
32 Bakueiime MeTamibl 1 UX COSTUHEHUSA 16 hitps://m.cdsoo.r/ 7412636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xaounias cpeaa
41 B a 3 bubmuoreka [JOK
. €IIeCTBa U MaTepUabl B )KH3HU YEIOBE hitps://m.edsoo.ru/ 7412636
Hroro no pazneny 3
p 3 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Jara
Ne nudposbie
Tema ypoka Konrpoasbnbie | IlpakTnyeckmne | H3Y4YE€HH
n/n Bcero oOpa3oBaTejibHbIEC
padoThbI padoThI A
pecypchl
| [Ipeamet xumuu. Poias XUMHUM B )KU3HU 1 bubmuotexa [JOK
yeJjioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTE 0 METOaX MO3HAHUS B XUMHUHU 1 bubmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[TpaxTuueckas padota Ne 1 «IIpaBuiia
3 paboThl B 1a00paTOpuu U MPUEMBI 1 bubmuotexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTeie BemecTBa 1 cMecH. CriocoObI | bu6mmoreka [IOK
paszaeneHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpaxTnueckas padota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A ! (Ha IpuMep https://m.edsoo.ru/ff0d28¢8
OUYMCTKU MTOBAPEHHOM COIM)»
bubmnoreka [IOK
6 A 1
TOMBLH MOJICIY BT https://m.edsoo.ru/ff0d2a6c
. XuMHU4YeCcKue 3JIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIECTBA 1 bubmmorexa [IOK
P H https://m.edsoo.ru/ff0d2a6c
bub6 OK
9 ATOMHO-MOJIEKYJISIPHOE YYEHHE 1 nomoreka L

https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTaBa BEIICCTB.

bu6nmoreka [JOK

10 X eckas o a. BanenTtHoc
HIMITH A bopuyx HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
1 OtHOCuUTENbHAs aTOMHAs Macca. bubnnorexa [IOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHUYECKOTO bu6mmoreka [JOK
3JIEMEHTAa B COCAUHEHUU https://m.edsoo.ru/ff0d350c¢
13 KonuuectBo BemecTra. Mojib. bubmnoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Ou3NIECKHEe U XUMUYSCKHUE SIBIICHUSI. bubmuoreka [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycioBuUs MPOTEKaHUS bubnuorexa [IOK
15 .
XUMHYECKUX PeaKLUil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnuoreka [IOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konuuecTa, Macchl
17 BEILIECTBA 10 YPABHEHUSAM XUMUYECKUX bubmmorexa [IOK
B . yp https://m.edsoo0.ru/ff0d5708
peakuuii
Knaccudukanmss XuMUIeCKUX peakimii
18 (coemnHeHuUs, pa3IoKCHHS bubmorexa HOK
g b ’ https://m.edsoo.ru/ff0d3{34
3aMeIIeHHsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6001IeHe U bubamorexa [OK
I JCT. t https:/m.edsoo.ru/fl0d40c4
CcHUCTEeMaTH3aIus 3HAaHU I
20 Konrponsnas padora Nel mo teme bub6nuoreka [IOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bub6nuorexa [IOK

Bo3nyxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BeuiecTBo. O30H

du3nyeckue U XUMHYECKHE CBOMCTRA

bu6mmoreka [JOK

22 KHCIIOPOAR (PCAKILHH OKHCIICHES, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CniocoObl Moy4eHHs KHCIOpOoia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoaa
TennoBoii 3 PexT XuMUIeCKOi
24 PEaKIH, TIOHSATHE O bubnnoreka [IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIIUAX
Tonnuso (He(Th, yrojab U METaH).
25 3arpsi3HEHHE BO3yXa, CIOCOOBI €T0 bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPAIEHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «Ilonyuenue u cobrpanue KMUCIOPoIa bubmmorexa [IOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTB»
7 Bonopon — anemeHT u npocroe bu6mmoreka [JOK
BelecTBO. Haxoxnenue B npupozae https://m.edsoo.ru/ff0d4dd0
73 DU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bogopoza. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KUCHOTaX M COMSAX bubmorexa HOK
https://m.edsoo0.ru/ff0d50d2
30 CniocoObI mosty4eHus BOA0poia B bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomy4yenue u coOupaHue BOI0poOIa,

HU3Yy4CHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d442




Mounsipablii 00BEM ra3oB. 3aKOH

bubmuoreka [{OK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIuuecTBa
33 BEIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
Brruucnenus o0EMOB Ta30B 10
34 ABHEHHUIO PEaKIIMu Ha OCHOBE 3aKOHA bubmorexa [OK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 Du3NYeCKre 1 XMMUYECKUE CBOMCTBA bu6mmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsarue 00 bubmuoreka [JOK
HHAWKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachieHnnbie
37 1 HCHACHI peHHBIIe) acTBOpBI. MaccoBast bubmorexa HOK
= p pHL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
13 «IIpuroroBnenue pacTBOpPOB ¢ bubnnorexa [JOK
OnpeAcNEHHON MacCOBOM 101EN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOT'O BELIECTBA»
19 Konrtponsnas padora Ne2 o treme bubnuorexa [IOK
«Kucnopox. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccuuKaIus, bubmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMH4YECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHOBaHUsI: COCTaB, KJIACCU(PUKALIHS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




13 ITonmyyeHue U XMMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukarus, bubnuoreka [IOK
HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Coim (cpenane): HOMEHKIATypa,
46 cnocoi(SLII) T0JI ‘I)eHI/IH XI/IMI/I‘IZ(I:KI/IG bubmmorexa [OK
N y ’ https://m.edso0o.ru/00ad9474
CBONCTBA
[TpakTuueckast padota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
43 ['eneTnueckas CBA3b MEXAY KJIaCCaMU bubnunoreka [JOK
HEOPraHWYECKUX COCINHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o01IeHre U cHCTeMaTU3alus 3HaHU |
H H https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorexa [JOK
o p https://m.edsoo.ru/00ad9¢1a
COCTMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHUYECKUX A1eMeHTOB. [IoHsTHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Tepuoguueckuiil 3aK0H U
52 [lepuonnueckas cucteMa XUMHYECKUX bubmmorexa [IOK
PHOA https://m.edsoo.ru/00ada52¢c
anemenToB 1. 1. Menaeneepa
bu6mmorexa [JOK
53 Ilepuonsl, rpymnisl, NOATPYIIIIbI

https://m.edsoo.ru/00ada52¢c




Crpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [{OK

54
anep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue 3IIeKTPOHHBIX 000I0YeK
55 aTOMOB 3J1eMeHTOB llepuoandeckon bubmotera [JOK
pHon https://m.edsoo.ru/00adabbc
cucteMmsl /1. 1. MeHnaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 AJIEMEHTA 10 €r0 MOJIOKEHUIO B bubmuorexa [JOK
[Tepuonuueckoni cucrteme [I. U. https://m.edsoo.ru/00ada824
MeHnaeneeBa
3nauenue [leproanyueckoro 3akoHa s
57 pa3BuTHs Hayku U npaktuku. /1. W. bubnuorexa [JOK
MenneneeB — y4€HbIHU, NIEaror u https://m.edsoo.ru/00ada96e
rpakJ1aHuH
PesepBHbIi ypok. O000IIEHNE U
58 CHCTzMaTmZpH;{ 3HAHUMH / bubmmorera [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas paboTa
Kontponbhas pabota Ne4 o teme
59 «Ctpoenue atoma. XUMHYECKAs CBA3b) bubmotera [IOK
p aroma. https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabota
DIEeKTPOOTPULIATEIBHOCTh AaTOMOB bubnuorexa IIOK
60
XUMHUYECKUX DJICMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMHYeCKas CBI3b bubmotera [JOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas noisipHast XuMuueckas bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasneHTHas HenosipHasi XuMu4ecKkas bubnuorexa [IOK
CBS3b https://m.edsoo.ru/00adaab8
64 CremneHp OKHUCIICHUS bu6mmoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC ] bubnunoreka [JOK
peakuuu https://m.edsoo0.ru/00adb076
bubmuoreka [JOK
66 OKHCIIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edsoo.rw/00adb076
PesepBHblii ypok. O000IICHNE U
67 CI/ICTIG)MaTI/BZpI/IH 3HaHI/II‘I/JIH 10 TeME 1 bubmnorexa [IOK
1t https://m.edsoo.ru/00ad9cb2
«Crpoenue atoMa. XUMHUECKasi CBA3bY
68 PezepsHblil ypok. O6001menue u ] bubnuorexa [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoaunuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KonTpoabubie | IlpakTuyeckue | H3y4YE€HH
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI A
pecypcbl

[lepuoauueckuii 3aK0H.

| [lepuoauueckas cucrema | bu6mmoreka [{OK
XUMUYECKHX di1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHX HJIEMEHTOB 1 bubmmorexa [OK

. https://m.edso00.ru/00adb6b6

NEPBBIX TPEX MEPUOJIOB

3 Knaccudukanmst 1 HOMEHKIaTypa 1 bubnmorexa [JOK
HEOPTaHNYECKUX BENIECCTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMUYECKOM CBSI3U U THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 «IloBTOpEHUE U yriyOieHHEe 3HAHU 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca

6 Kiaccudukanmst XuMHIeCKIX 1 bu6mmoreka [IOK
pEaKIUH MO Pa3TuyHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XMMUYECKOM

7 eakuyu. [IoHATHE O TOMOTEHHBIX U 1 bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaKLUAX

8 [ToHsATHE 0 XMMHYECKOM PaBHOBECHH. 1 bubnnorexa HOK
@akTOpBI, BIUSAIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28¢
XUMUYECKON PEAKIIUU U TTOJIOKEHUE




XUMHYCCKOI'O0 paBHOBECUA

OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 371EKTPOTUTUYECKOIN
10 nccorranuu. CHIbHbIE U cl1a0ble bubmorexa LOK
A HHaTHH. https://m.edsoo.ru/00adcd68
BJIEKTPOJUTHI
11 HNonHrle ypaBHEHUS pEaKIIUA bubmorexa LOK
yp peaxh https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE MPEACTABICHUN bubmorexa LOK
pvﬂ https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEICTAaBIEHUN 00 bubmmorexa LHOK
pe . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOLUAIINHT
14 IMonsaTue o ruaponse conei bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06o00meHre U CHCTEMAaTH3aIIHS bu6mmoreka [{OK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemienne YKCIepuMeEHTAIbLHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponsHas pabora Ne2 o reme
17 «DIIEXTPOIUTHYECKAS JUCCOLHALINS bubmnorexa [IOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapaKTEPUCTHKA TaJIOT€HOB.
18 XI/IMI/I‘ICCKI;IC CBszCTBa Ha IIpuMepe bubnnorexa [IOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [JOK




XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade104

pUMEHEHUE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITonyueHnue COJISTHON KUCIIOTHI bubmmorexa [TOK
Y . . ’ https://m.edsoo.ru/00ade348
U3y4EHUE €€ CBONCTBY
Brruncnenust no ypaBHeHUSIM
21 XUMUYECKUX PEAKLUM, €CIIH OUH U3 bubnmorexa [IOK
peaKH, g https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO61as xapakTepuCcTUKa 3JIEMEHTOB bubnuoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUN CEPBHI.
” Haxoxnaenue cepsl 1 €€ coeTuHEeHUI bubnuorexa [IOK
B IIpupoie. XMMHYECKHAE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0po/1, CTpOEHUE, bubnmnorexa [JOK
(u3HyYecKre U XUMUICCKUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KMCIIOTA,
25 ¢u3nyeckue 1 XUMHYECKUE CBOICTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XHUMHUYECKUE PEAKIINH, JIEIKALUE B
OCHOBE ITPOMBILIEHHOTO Cr1Ioco0a
26 IIOJIyYEHUS CEPHOU KUCIIOTBI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpebl COEAUHEHUSIMHU
cepbl
7 Brruncnenue MaccoBoil 4O BBEIXOJa bubmuorexa [JOK
HIPOAyKTa peaKnu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTeprucTHKa JIEMEHTOB bubmuorexa [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoje, GU3NIECKue 1
XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMmuak, ero pu3nveckue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYEHUE U bubmmorexa [IOK
’ y https://m.edsoo0.ru/00adf004
MIPUMEHEHUE
[IpakTrueckas padora Ne 3 o Teme
30 «ITonyyeHne aMMuaka, U3y4eHue ero bubmmorexa [JOK
N y - 13 https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3nvIecKkue u bubmnoreka [HOK
XMMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQ4eCTBE MUHEPATHHBIX

32 00peHuni. XUMHUUIECKOe bubmorexa HOK
yAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY Karolel cpebl
COEIMHEHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ'I((i))Ta q)q)yll)sn(qeixne u bubmmorexa [IOK

p oTa, https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWUCTBA, MOTyYEHNE
Hcnons3oBanue gochaTos B

34 KaueCTBE MUHEPAJbHBIX YA0OPEHUH. bubnunoreka [JOK
3arpsi3HEHUE TPUPOJTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacnpocTpaHEeHHE B

35 npu E e g)mnlziecxl;e U XUMHYECKHE bubmmorexa LIOK

P ? A https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcupl yraeposa, ux pusnyeckue u bub6nuorexa IIOK

XHUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe




DKosornyeckue npoodIemsl,
CBsI3aHHBIE ¢ OKcuIoM yriaepoaa (IV)

37 VYronpHas KucioTa u €€ co bubmmorexa LIOK
rojibHas KUCJIOTa U 1
https://m.edso0o.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK

38
KayectBenHas peaxius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE MOHATHUS 00
39 OpPraHUYECKUX BEUIECTBAX KaK O bubmorexa HOK
P https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIIIepoaa
40 Kpemunii u ero coequneHust bubnnorexa [IOK
P https://m.edsoo.ru/00ae080a
IIpakTuyeckas pabora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33724 10 TEME bubnnorexa [JOK
«Baxueiye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHECHHUS
KonTponbnas padota Ne3 mo teme

. bu6mmoreka [JOK
42 «BaxHenre HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COEITMHEHHUS»
OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.

43 Mertannnueckas CBs3b U bu6mmoreka [IOK
METAIUINYECKAS KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. GU3NUEeCKUe CBOMCTBA
METaJIOB

44 XUMHYECKHE CBOHMCTBA METAJIIOB. bu6mmoreka [IOK

DIIEKTPOXUMHUYECKUHN psif

https://m.edsoo.ru/00ael 156




HaIpsKEHUH METAILIIOB

OO61u11e crnocoObl MOTyYeHUS
metasuioB. CriiaBsl. Berancnenus no

45 aBHCHUSIM XUMUYCSCKUX PEeaKIUi Bubmorexa TOK
yp PCEaKIHH, https://m.edso0.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJAEPIKUT
puMecu
46 IlousaTue o KOppo3uU METAIIIOB bubnnorexa LOK
pp https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 eJIo € MeTall
[Henotrere meTans! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnunorexa [JOK
KaJnisa https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3eMENIBbHBIE METATIIBI — bubmoTexa [JOK
KaJbIUN 1 MarHui https://m.edsoo.ru/00ael 5e8
50 Bakueiime coefuHEHNU KaJIbIU Bubmorexa TOK
A A https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATHU3AIUS
3HAHUHU
5 JKécTkocTh BOMIBI U CIIOCOOEI €€ bubmnoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTE BOABI I METOIEI €6 bubmmorexa [IOK
" a 8 https://m.edsoo.ru/00aclaec8
YCTpaHECHUS
bubnnoreka [IOK
54 A 5
TTEOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bu6mumorexa [IOK
TUAPOKCUIA https://m.edsoo.ru/00aeclc64
56 Kenezo bu6mmoreka [{OK




https://m.edsoo.ru/00ae1d86

OKCI/II[I:I, THUAPOKCUABI U COJIM KCIIC3a

bubmuoreka [JOK

37 (IT) m xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O000I11IeHNE U CUCTEMATHU3AIUS
3HaHUI
[IpakTruueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME bubnuorexa [JOK
«BaxxHeunnme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHHUS»
Brruncnenus no ypaBHeHHUSIM
XUMUYECKHUX PEAKLUHI, €CIIH OUH U3
60 peareHTOB J1aH B U30BITKE HIIN bubmnoreka [HOK
COACPKUT puMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOH 1011 BBIXOJAA MPOAYKTa
peakuuu
61 O06o001eHre u CUCTEMaTU3AIIHS
3HaHUN
KonTponbnas padora Ne4 no teme
62 «BaxxHenme MEeTaJlIbl U UX
COCTMHECHHUSI
BemecrtBa 1 maTepuansl B bubnnoreka [JOK
63 .
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKaroIle cpeapbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun bubnuorexa [JOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepsHslil ypok. O60011eH1e 1 bubnnorexa [IOK

cUCTeMaTu3alys 3HaHu!

https://m.edsoo.ru/00ae0d0a




67 PezepBHblit ypok. O0001IEHNE 1 1 bubnuoreka [IOK
cUCcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c¢
68 PesepBHelil ypok. O6o01IeHNE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
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IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHMUSA

OCHOBHO#

OBPA3OBATEJILHON IPOT'PAMMBI

8 KVIACC

Kon
MPoBepPsAEMOro
pe3yJbTarTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJH)H0ﬁ nporpaMmmsbl OCHOBHOI'O 001ero 06p33OBaHI/lﬂ

1

IIo Teme: ((HepBOHaanIBHBIC XUMHNYCCKUC ITIOHATHUA»

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX TMIOHSATHUWA: aTOM,
MOJIEKYJIa, XHMHYECKHI AJIIEMEHT, NPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOpPOJHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsE Macca, MaccoBas JOJsI XUMHUYECKOTO
9JIEMEHTa B COEIUHEHWH, MOJISIPHBIN 00BEM, XUMHUYECKas peakius,
KnaccupuKalus  peakiHil: peakuud  COCAMHEHHUs,  peakluu
pa3NOoKEHUs, PEaKIUW 3aMelIeHHs, peakuud oOMeHa, OJK30- U
SHAOTEPMUYECKUE PEeaKIMUU, TerioBoil 3¢ (heKT peakiuu, pacTBOp,

MaccoBas J10JIsl BElIeCTBa (MPOLEHTHAsl KOHLIEHTPALlKs) B pacTBOpPE

1.2

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MMOHATHI H

IMIPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BATh XHUMHYECKYHO CHUMBOJIMKY IJId COCTABJICHUA (bOpMYJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOI0 Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTDb aToOMOB 3JIEMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

KJIacCU(PUIMPOBATh XMMHYECKHE peakuu (M0 4YHCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3 dekTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIHO MacCChL




BCIICCTB

1.8

BBIUHCIISITh MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIeMEHTa Mo ¢opMmylie

COEIMHEHMS,

1.9

BBIUUCIIATE MACCOBYHO JOJIFO BCHICCTBA B PACTBOPC

1.10

NPUMEHATh €CTECTBCHHOHAYYHbIE METO/bl MO3HAHUS — HAOJIIOACHUE,
U3MEpeHue,  MOJEIMPOBAaHME,  HKCHEPUMEHT  (peajbHbld U

MBICIICHHBIN )

IIo Teme: «Baxuelime IpEACTAaBUTCIIM HCOPTraHUYICCKUX BCIICCTB»

2.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX MTOHSTHIA: OKCH I,

KHCJIOTa, OCHOBAHUE, COJIb

2.2

OTIpEeENATh MPHUHAJJICKHOCTh BEIIECTB K OIpeneéHHOMY Kiaccy

coenHeHui mo popmynam

23

KJI1accu(UIMPOBATh HEOPTaHUUECKUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA
BEIIECTB Pa3IM4YHBIX KIACCOB, MOJATBEpPXkAas ONUCAHHUE NpPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHUYCCKUX peaK].lI/Iﬁ

2.5

MMPOrHO3UpPOBATH CBOMCTBa BC€IICCTB B 3aBHCHMOCTH OT HX
KauE€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

CleloBaTh IMpaBUJiaM TIOJIb30BaHUS XMMHYECKOM Mmocyaod U
a00paTOpPHBIM O00OPY/JIOBAHHEM, a TaK)Ke IMpaBUIIaM OOpAIIECHUS C
BELIECTBAMH B COOTBETCTBUH C HMHCTPYKIUSMHU IO BBIIIOJHEHUIO
mabOPaTOPHBIX XHUMHYECKUX OTBITOB IO IMOJYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BelIEeCTB (BOIOPOAAa W KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, TNIAHUPOBATH U MPOBOJAUTH XUMUYECKHE IKCTIEPHUMEHTHI 110
pacro3HaBaHUIO PAcTBOPOB IEJIOYEHM M KUCIOT C TMOMOLIBIO

WH/IUKATOPOB (JTaKMyC, (heHONIPTaICHH, METUIIOPAHXK U APYTHUE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOUN pEeaKINU

I[To Teme: «llepumommuecknii 3akoH u Ilepmommueckas cucrema
xumuyeckux anemeHtoB . M. MenaeneeBa. CtpoeHue aToMOB.

Xumuaeckas cBA3b. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHLHEIC peakunumn»

3.1

PaCKpBIBATG CMBICJI OCHOBHBLIX XHUMHYCCKUX THOHSTHH: AApO aTromMma,

SHGKTPOHHLIﬁ cloi aToMa, aToOMHasi Op6I/ITaJ'IL, paauyc aTroma,




XUMHYECKasd CBA3b, IOJIApHAsA W HCIOJApHAs KOBAJCHTHAsA CBA3b,
QJICKTPOOTPpUIATCIbHOCTh, HWOHHAsA CBA3b, HWOH, KAaTHOH, 4aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/IIlI/IpOBaTI) XUMHNYECCKHE 3JICMCHTbBI

3.3

OMHCHIBATh M XapaKTepu3oBaTh TaOimuHyo (Gopmy [lepmonnueckoi
CUCTeMbl XMMHYECKUX DJEMEHTOB: pa3jinyaTh MOHSTHUS «TJIaBHAs
noarpynna (Arpynma)» u «mnobouHas mnoarpynna (brpymnma)y,

«MaJiple» U «OOJIbIINEY IIEpUOabI

3.4

packpeiBaTh cMbica Ilepumomnueckoro 3akona JI.M. Menpaeneesa:
JEMOHCTPUPOBATH MOHUMAaHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT WuX TonoxeHus B llepuomnyeckoit

CUCTEMC

3.5

COOTHOCUTh  O0O3HAUEHUS, KOTOpbIE HMEITCS B  Ta0iwuie
«ITepuogmyeckas  cucrema  Xumuyeckux  anemeHtoB  J[.U.
MenzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCaCIIATh CTCIICHb OKHCJIICHHUA 3JICMCHTOB B 6I/IHapHHX

COCOANMHCHHUAX

3.7

ONpeAeNATh BHUJA XUMHUYECKOM CBA3M (KOBaJE€HTHas M HOHHAs) B

HCOPraHUYCCKUX COCANHCHUAX

9 KVIACC

Kon
NpoBePsSIEMOTro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOIM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBo 1 XUMUYECKask pPeaKIUs»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IOHSATHI: pacTBOD,
ANEKTPOJIUTBI, HEJJIEKTPOJIMUTHI, 3IIEKTPOJUTHYECKAs] AMCCOLMALIMS,
peakuuu MOHHOTO OOMeHa, KaTaau3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMBbIe peaxuuu,
OKHCJINTEIbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKHCIIUTEb,
BOCCTAaHOBUTENb, OKHCIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIMHS,

aM(bOTepHOCTh,  XUMHYECKas  CBs3b  (KOBAJIGHTHAs, HWOHHAs,




MeTaIIJ'II/I‘IGCKaSI), KpHUCTAJINIMICCKasd peméTKa, CIUIaBbBI, CKOPOCTH

XUMHYECKOM pCaKnuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHU H

MIPUMCHATDH 3TU MMOHATHSA ITPU OIMMCAHUHN BCHICCTB U UX HpeBpaIIICHI/IfI

1.3

COCTaBJIATh YPABHEHHS AJIEKTPOIUTUYECKON AUCCOLMALMMN KHCIIOT,
LIEJI0YE WU COJIeH, IOJIHBIE U COKPALLIEHHBIE YPAaBHEHUs pPEaKUUl

UOHHOI0 00OMeHa

1.4

PaCKpbIBaATh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKI_II/Iﬁ

1.5

IIpOBOAUTH pvaéTLI 10 YPABHCHHUIO XUMHUYECKOU pe€aKuuun

Ilo temam: «HeMeramnpl M MX CO€OUHEHMS» U «MeTaaabl M HUX

COCOAUHCHU

2.1

XapaKTepu30BaTh (ONMUCHIBATDH) OOLIME U crienu(pUIecKue XUMHUUECKHe
CBOWCTBA HPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHHE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKuHﬁ

2.2

COCTABJIAATh YpPAaBHCHHA peaKuHﬁ, IMOATBCPIKAAOIIHNX CYIICCTBOBAHUC

TCHETHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXXHOCTH HPOTECKAHUA XHUMUUYCCKHUX HpeBpaH_ICHI/Iﬁ B pa3IMYHBIX

YCHOBUAX

24

cjJIeaoBaTb IpaBHJIaM II0JIb30BaHUA XUMHUYECKOU HOCYIIOﬁ u
Ja00paTOpPHBIM O00OPYJOBAaHWEM, a TaK)Ke IMpaBUIIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUH C HMHCTPYKIUSMHU 110 BBIIOIHEHUIO
J'[a60paT0pHI>IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHHUIO H CO6I/IpaHI/IIO

ra3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOANTh PpEAKIMH, MOJATBEPXKIAIONINEe KadeCTBEHHBI COCTaB
pPa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM  XJIOPH/I-,
Opomun, womua, kKapbonar, (¢ocdar, cwimkar, cyabdar,
THJIPOKCUIMOHBI, KAaTHOHBI aMMOHUS, MOHBI HM3YYEHHBIX METAILJIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUUECKUX BEILIECTB

[To Teme: «XuMus 1 OKpy>Karoias cpeiar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYeckux moHsTui: [IJK

BEILIECTBA; KOPPO3HUs METAJIIIOB




3.2

INPUMCHATE OCHOBHBIC OIICpalunu MBICITUTEIbHOM JACATCIIBHOCTH —
aHallIi3 MW CHHTC3, CpaBHCHHC, O606H.I€HI/IC, CHUCTCMATHU3alulo,
BBIABJIICHUC TNPHUYHUHHO-CJICICTBCHHBIX CBsI3eM — A U3YyUCHUA
CBOMCTB BE€IICCTB U XUMHUYCCKHX peaKHI/Ifl; €CTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — HaGHIOIleHI/Ie, HU3MCPCHUC, MOJACIMPOBAHUC,

9KCIIEPUMEHT (peabHbI U MBICICHHBIN )




IHPOBEPAEMBIE JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHa‘-IaJ'ILHI)IG XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KM3HM Ye€lIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

IlonsTue o MECTOJaX IIO3HAaHUsA B XUMUU. Yucteie BC€IICCTBA U CMECH. Cnoco0n1

Pa3aciICHUsA cMmecel

1.3

ATOMBEI W MOJICKYJIBI. Xumuueckrue d31eMeHThl. CHUMBOJBI  XHMMHYECKHX

a51eMeHTOB. [IpocThie U c10kKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

Xumnueckas Gopmyina. BaleHTHOCT aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTenpHass  aTOMHas — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBas 0151 XMMHUYECKOTO 2JIEMEHTA

B COCAMHCHUU

L.5

KonnuectBo BemectBa. Mosib. MosisipHas macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIAa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacu€rel mo dopmymnam

XUMHNYECKUX COG}II/IHGHI/If/i

1.6

dusnyecknue U XUMHYCCKHE SBIICHHS. XHWMHYCCKast pCakuusa u eé IIPU3HAKH.
3akoH COXPAHCHUSA MACChI BCIICCTB. XHUMHUYECKHUE YpaBHCHMU. KHaCCI/I(I)I/IKaL[I/I}I

XUMHUYECKUX peaklUi (COeTUHEHMs, pa3I0KEeHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOH MOCYA0M, C TpaBUJIaMHU
paboTel B Jsaboparopuud U npuéMamu oOpamieHus ¢ J1abopaTOPHBIM
00OpyIOBaHMEM, HU3yYeHHE U ONKHCaHuEe (PU3MUYECKUX CBOWCTB 00pas3IoB
HEOPraHUYECKUX BEIIeCTB, HaOmoJaeHue ¢uznyeckux (IJIaBICHHE BOCKa,
TasHUE JIbJIa, paCTUPAaHUE caxapa B CTYIIKE, KUIIEHUE M KOHJIEHCALUs BOJbI) U
XUMHUYECKUX  (TOpeHHE  CBEYH, NpPOKAJMBAaHHUE MEAHOHM  IMPOBOJIOKH,
B3aMMOJICHCTBHE MeJNa C KHCIOTOW) SIBJICHUH, HAONIONEHHE M ONHCAaHUE
MPU3HAKOB IPOTEKAHMUS XHUMHUYECKUX peakuuil (pasjoxeHue caxapa,
B3aMMOJCHCTBHE CEPHOW KHUCIOTHI C XJIOpUAOM Oapusi, pasloKeHue
ruapokcuna meau(Il) nmpu HarpeBanuu, B3aMMOJIEHCTBHE KeJie3a C PACTBOPOM

coym meau(1l), nyuenue cnocoboB pa3aeneHus cMece (C TOMOIIBbI0 MarHuTa,




(¢bunpTpoBaHUE, BBIMAPWBAHKUE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OUYMCTKHU TTOBAPEHHOM CcOJM, HAOMI0ICHUE U OMMCAHKUE PE3yIbTATOB MPOBEACHUS
OIbITa, WJUIFOCTPUPYIOLLErO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJeJen

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxkueitmme npeaACTaBUTCIIN HCOPIraHNICCKUX BCHICCTB

2.1

Bo3ayx — cmech razos. CocraB Boznyxa. Kucmopon — snmeMeHT u mpoctoe
BerecTBo. HaxokaeHne Kuciaopoja B MpUpoje, (U3HUECKUe W XUMHYECKUE
cBorictBa (peakuuu ropenwus). Oxcunwl. [Ipumenenune kuciaopoaa. CrocoObl
MOJIy4CHHUsI KHUCIOpoJa B J1a0OpaTOpUU M TPOMBIIUICHHOCTH. KpyroBopot

kuciopoaa B npupoze. O30H — aoTponHast MoaAU(pUKALUS KHCIOpoaa

2.2

TennoBoi 3P heKT XUMUIECKON peakiiy, TEePMOXUMHUIECKUE YPaBHEHUS, IK30-
Y SHJOTEPMHUUYECKHE peakuu. TOMINBO: Yrojlb U METaH. 3arpsi3HEHNUE BO3AyXa,

yCUJIEHUE MapHUKOBOT0 3(pdekTa, pa3pylieHHe 030HOBOIO CIIOs
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Bonopoa — anemeHT u mpocToe BerecTBO. HaxoxkaeHue Bomopoaa B MPUPOJE,
¢Gu3MYecKUe W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IOTyYCHHUS.

Kucnore! 1 comn

2.4

MoutsipHbiit 00BEM ra3oB. Pacu€rbl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusznyeckue CcBOMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpEIL.
HacelnieHHble M HEHACBILEHHBIE PACTBOPLI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nons Bemectsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBaHus. Poib pacTBOpoB B NpuUpoJe M B KHM3HU uenoBeka. Kpyroropor
BOABI B IpUpoJE. 3arps3HEHHE NpUpPOAHBIX BoA. OxpaHa M OUYHCTKa

MIPUPOJTHBIX BOJT

2.6

Knaccudukanust Heopranmdeckux coeauHeHnid. Oxcunabl. Kiaccudukarus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, amQoTepHbIE) U
HeconeoOpazytomme. Homenkinarypa okcuaoB. Duznyueckne M XUMHYECKHE

CBOIMCTBA OKCHUOB. HonyquI/Ie OKCHJO0B

2.7

OcHoBanms. Kmaccudukanust ocHOBaHWM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HoMeHkatypa ocHoBaHU. PU3NYECKHE U XMMHYECKHE CBOMCTBA

ocHoBaHuil. [lonyuenne ocHOBaHuU

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. dusnyeckue u
XUMHUYECKHE cBOMCTBA KHUCHOT. Pang axtuBHoctu MetauioB H.H. bekerosa.

HonyquI/Ie KHCIIOT

2.9

Comu. Homenknatypa coneil. dusznyeckue M XUMHUYECKHE CBOMCTBA COJIEH.




[Tonyuenue couen

2.10

I'enermueckast CBA3b MCXKAY KilaCCaMU HECOPraHNYCCKUX COCJII/IHCHI/Iﬁ

2.11

XVUMUYECKUN  DKCIIEPUMEHT: Ka4eCTBEHHOEC OIPEIEICHHE  COIEPIKaHUs
KHUCJIOpOAa B BO3JyXe, IMOJy4YyeHHe, cOOMpaHMe, paclio3HaBaHHE U H3Yy4YEHUE
CBOMCTB KHCIOpOJa, HAOIIOAEHUE B3aUMOJICHCTBUS BELECTB C KUCIOPOJIOM U
yCIIOBHS BO3HUKHOBEHUS M NMpEKpallleHUsl ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3iiaMu OKCHJIOB W OINKHCAaHWE WX CBOWCTB, TMOJy4eHUE, COOMpaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOJa (rOpeHue), B3auMojeicTBue
Bojopoaa ¢ okcuaoMm menu(Il) (Bo3aMOKHO MCTIOIB30BAHKME BHIEOMATEPUATIOB),
HaOmoieHne 00pa3loB BELIECTB KOJIMYECTBOM | MOJb, HCCIIEJOBaHUE
0COOEHHOCTEH pacTBOpEHHs] BELIECTB C Pa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM JOJEH pacTBOPEHHOTO
BEIIECTBA, B3aUMOJEWCTBUE BOJBl C MeTaljlaMM (HaTpUeM M KaJbLUEM)
(BO3MOYKHO HCIOJb30BAaHUE BUJEOMATEPUANIOB), OIPENEIECHUE PaCTBOPOB
KUCIOT M LIeJIoYeil ¢ IOMOINBI0 MHAMKATOPOB, MCCIENOBaHUE O00pa3LoB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, HAONIOJEHUE W3MEHEHHS
OKpPAacKM HHIMKAaTOPOB B pacTBOpax KHUCIOT M LIEJIOYEH, H3yuyeHUe
B3aumojeiictBus okcuaa menu(ll) ¢ pactBopom cepHON KHCIOTBI, KHCIOT C
MeETaJUIaMM, PEaKLUi HEUTpaIM3aLUH, [TI0JIyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeETaula JAPYTMM M3 pacTBOpa COJIM, pELICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ady 1o TeMe «BakHeimme Kiacchl HEOPraHMYECKHX

COCTUHEHUI»

[Tepronuueckuii 3akoH u [lepuoanyeckasi cucteMa XUMUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

3.1

[lepBple TOMBITKM KJIACCU(PUKALIUU XUMUYECKUX djeMeHTOB. IloHsaTue o
Ipynmnax CXOJHBIX JIEMEHTOB (ILEJIOYHBIE U LIEIIOYHO3EMEJIbHBIE METaJLIBL,
raJloTeHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphIe 00pa3yroT amdoTepHbIe

OKCHUIBI U THAPOKCHUIbI

3.2

Ilepuonnueckuii 3akoH. Ileproanueckast cucteMa XuMHUYECKUX 31eMeHTOB JI.1.
Meneneesa. Koportkonepuonnas u JUIMHHOTIEpHOJHAS (bopmbl
[lepronuueckoit cucrtembl xuMHueckux anemeHtoB J[[.M. Menneneesa.
Ilepuonsl u rpynmnel. PU3MUECKUH CMBICI IOPAIKOBOIO HOMEpa, HOMEpPOB

IIEpUOJIA U TPYIIIBI JIEMEHTA
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Crpoenne atomoB. CoctaB aTOMHBIX siep. M3oromnbl. DnekTponsl. CTpoeHUE




AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBBIX 20 XUMHUYECKHUX DJIEMEHTOB
Ilepuonnueckoin cucremsl .M. MeHneneeBa. XapakTepUCTUKA XUMHYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuoanueckoii cucreme .. Menneneena
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3aKOHOMepHOCTI/I HU3MCHCHHUA paanuyca aTOMOB XHUMHYCCKUX OJICMCHTOB,
METAIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpynmamM M TMepuojaM.
3unauenue [lepuoanueckoro 3akoHa u Ilepuognueckoil cUCTEMbl XMMHUYECKUX
AJIEMEHTOB JUIsl pa3BuUTUA Hayku W mpaktuku. J[.M. MenneneeB — y4€HbIl U

TpaxJ1aHUH

3.5

Xumudeckasi CBs3b. KoBasieHTHass (TOJSpHAasE W HEMOJSAPHAs) CBS3b.

DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX AJIEMEHTOB. MloHHAs CBS3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl

OKHCJICHHS U BOCCTaHOBICHHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH JKCHEPUMEHT: U3y4YeHHe O0OpaslloB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THUIPOKCHAA LHMHKA C PAcTBOpaMU KHUCJIOT U
LIEJI0YEH, IPOBEAEHUE OIBITOB, WIIIOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTENIbHBIX PEaKLUil (FOpEHUE, pEaKIu pPa3IoKEHUs, COCTUHEHMS])

9 KUIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

BemectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. [lepuoguueckas cucremMa XMMUYECKUX 3J1eMEeHTOB J[. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWMCTB
XUMHUYECKUX BJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kajus, KalblUsi U HX
COCAMHEHH B COOTBETCTBUM C TOJIOKEHHEM 3JeMEHTOB B Ilepuoamueckoit

CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHMJbl XMMHYECKOM CBA3M. THIBI KpUCTAITIMYECKHUX
pPElIETOK, 3aBUCMMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKH
U BUJa XUMU4YecKO# cBs3u. Knaccuukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BEUIECTB (MEXAyHApOAHAsl U TPUBHAJIbHAs). XUMUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX  COCOMHECHMH,

FCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukaus XMMUYeCKUX peaklui M0 pa3InyHbIM MIPU3HAKAM (10 YUCITy U

COCTABY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBoMY 3ddekty, 1o




H3MCHCHHIO CTCIICHECH OKHCICHHMS XUMHUYECCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
10 y4acTuro KaTaJII/IBaTOpa). OK30- u OHAOTCPMHUYCCKUC p€aKuuu,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMHUUYECKON peakInu

1.4

[TonsiTe 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusx. [lonsrtue o
TOMOT€HHBIX U F€TePOreHHbIX peakiusx. [IoHATHEe 0 XUMHUUECKOM pPaBHOBECHUHU.
@axTOppl, BIUAIOIIME HAa CKOPOCTh XMMMUYECKON pPEAKIUM M IOJOKEHUE

XUMHYECKOT'O paBHOBECHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu.  CocTaBieHUE  ypaBHEHMH
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIU C HCIOJIb30BAHUEM METOJa

SJICKTPOHHOT'O Oananca

1.6

Teopust 2MEKTPOIIUTUYECKON IUCCOLMALNUN. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Kartunonsl, annonsl. MexaHnu3M AMCCOLMALMK BEUIECTB C Pa3JIMYHbIMM BUIAMU
XxuMu4eckol cBsa3u. Ctenenp nucconuanuu. CUiabHbIE U caOble 3JIEKTPOJINTHI.
Peakinu noHHOTO OOMEHA. YCIIOBUSI MPOTEKAHUSI PEAKIM MOHHOTO OOMEHa,
IIOJIHBIE W COKpAall€HHbIE WOHHBIE YpaBHEHHs peakiuil. CBOHCTBA KHUCIOT,
OCHOBAaHMH W COJIEl B CBET€ MPEACTaBICHUH 00 BIIEKTPOIUTHUECKOM

nucconuanuu. KauecTBeHHbIE peaklii Ha MOHBI. [loHsATHE O THApPOIM3E coei

1.7

XUMUYECKUH DKCIICPUMEHT: O3HAKOMJICHHUE C MOJCISAMU KPHCTAUITMYCCKUX
pPEIIETOK HEOPTaHUYECKUX BEIIECTB — METaNIOB M HEMeTauioB (Tpadura u
ajJiMasa), CIIOKHBIX BEIICCTB (XJOpHUIAa HATPHs); MCCISIOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOM pEaKIMd OT BO3JICHCTBUSA pPa3IMYHBIX (HAKTOPOB;
UCCJICIOBAHUE  DJIEKTPOIPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipollecca
JIUCCOLIMAIIMN  KHCJIOT, MIEJIOYe H COojJei  (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); IPOBEACHUE OMNbBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
MIPOTEKAHUs PEeaKIuii HOHHOTO oOMeHa (oOpa3oBaHME OCa/Ka, BBIJCICHHUE Ta3a,
0o0pa30BaHKWE BOJbl); OMBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIX peakuuil (TOpeHue, peakluUu pa3ioKeHUs, COCAUHEHHUS);
pacro3HaBaHKe HEOPraHWYECKUX BEIIECTB C TIOMOIIBIO KAYSCTBCHHBIX PEAKIIHA

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamis! u ux COCIUHCHUA

2.1

OOmast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u GU3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XHWMHUYECKHE CBOMCTBA Ha NpUMEpe XJopa

(B3auMOJIEHCTBUE C MeTaJJIaMH, HEMEeTa/slaMH, IIejJoyamMu). XJIOPOBOJIOPOI.




ConsiHas KUCI0Ta, XUMUYECKHE CBOICTBA, NOJyuyeHuUe, IpUMeHeHue. Jleiictue
XJIOpa M XJIOPOBOJOPOJa HAa OPraHM3M 4YeJIoBeKa. BakHeWlnue XJIOpUIbl U UX

HAaxXO0X/JICHUE B MPUPOJIE

2.2

OOmrast xapaktepuctuka 3jeMeHTOB VIA-rpymmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIe CTeneHn okucieHus. CTpoeHne u puU3ndecKue CBONCTBA
NPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIU(PUKAIIH
KUCJIOpOoJa U cepbl. XUMUYECKUE CBOMCTBAa cepbl. CepoBOAOPOJ, CTPOECHUE,
¢usnueckue M XUMHUYeckre cBOHCTBA. OKCHIBI CEpbl Kak IpeICTaBUTEIN
KHUCIIOTHBIX OKcuAoB. CepHasi KUCIIOTa, (pU3HUECKUEe U XUMUYECKHE CBOWCTBA
(obmue kak mpeacTaBUTENs Kilacca KUCIOT M crneuuduyeckue). XuMUYeCKUue
peaKiuy, JeKallue B OCHOBE NPOMBIIIICHHOTO Croco0a IMOMyYeHHs CepHOU
kucioTel. [Ipumenenune. Conu cepHOW KHUCIOTHI, KaU€CTBEHHAs peaklMs Ha
cynbdar-uoH. HaxoxaeHue cepel U €€ COeAMHEHHH B Mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COCTMHEHHUSIMHU Cepbl (KUCIOTHBIC TOXKIIH,

3arpsA3HEHUC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €r0 IpeaAOTBPAILICHUA
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OOmiast xapakTtepucTuka 3JeMeHTOB VA-rpynnbl. OcoOeHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIEHUsS. A30T, paclpocTpaHEHHE B IPUPOJE,
dbuznyueckue U XUMHUYECKue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUax,
ero (pu3MYecKue M XMMHUYECKHE CBOWCTBA, MONydeHue M mnpumenenue. Comu
aMMOHHUA, HX (QU3NYECKUE U XHUMHUYECKHME CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIy4eHUE,
dbu3uYecKue W XMMHYECKHE CBOWCTBa (OOIIME Kak MpEeACTaBUTENs Kiacca
KUCIOT U crneun¢puyeckue). Vcnonap3oBaHue HUTPATOB U COJEH aMMOHHS B
KayecTBE MHUHEPAIbHBIX yJI0OpeHHi. XMMUUECKOe 3arps3HEHHUE OKpYKarolen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE T0K/IU, 3arpsi3HEHUE BO3/lyXa, MOYBBI

1 BOJIOEMOB)
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®ocdop, ammorponHble Moaudukamuu docdopa, GU3NUIECKUE U XUMHUYECKHE
ceoiictBa. Okcua ¢ochopa(V) u dochopHas kucimora, ¢GU3HUESCKHE U
XMMUYECKHE CBOWCTBA, mosyueHue. Vcmonbp3zoBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI00peHUH

2.5

OO6mrast xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTE€pHblE CTENEHH OKHUCIECHHUS. YTIEpoJ, aIOTPOITHbIE
MoauUKaIMK, pacnpocTpaHEeHHWe B TpHpoAe, (Pu3Myeckue W XUMHYECKUE
cBoiicTBa. AncopOuusi. KpyroBopot yraepoaa B mpupoae. OKcubl yriepoaa,
nux (1)I/I3I/III€CKI/IC U XUMHUYECCKUC CBOﬁCTBa, Hef/'ICTBI/Ie Ha JXUBBIC OpPraHU3MBbI,

IMOJIYUYCHNEC U IIPUMCHCHHC. ODKOJIOTHYECKHE HpO6J’I€MBI, CBsI3aHHBIE C OKCHUJOM




yriepona(lV); rumoresa rno0anbHOTO TOTETUICHHS] KIWMAaTa; MMapHUKOBBINA
sbdekr. YrompHas KHCIOTa U €€ CONM, UX (PUINYECKUE U XUMHYECKHE
CBOWCTBa, TMOJy4YeHHE W TNpuMeHeHHe. KauecTBeHHas peakimus Ha KapOOHAT-
noHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINUICHHOCTH H

CEJILCKOM XO35ICTBE

2.6

[TepBoHaYaIbHBIE MOHSATUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTUJIeH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kucnota). Ux coctaB u xumudeckoe ctpoeHue. [lonstue o Ouonormuecku
BOKHBIX BEIECTBAX: JXHpax, O€JIKax, yrieBoJaXx — M WX POJU B JKHU3HU
yenoBeka. MaTepuaibHOe €IUHCTBO OPraHMYeCKMX M HEOPraHuYecKHX

COE€TUHEHUN

2.7

Kpemuuii, ero Qusnyeckue © XHUMUYECKHUE CBOMCTBA, IOJIyYEHUE H
npumenenue. CoenuHeHus KpemHHS B mpupoae. OOmue mpeactaBieHUs o0
okcuae kpemHus(IV) u kpemuueBoi kucnore. CHIMKAThI, UX UCIOJIb30BAHUE B
OBITY, MEIUITMHE, TPOMBIIIUICHHOCTH. Ba)kHEHIme CTpouTenbHbIE MaTepHAaIbI:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, »xene300eToH. [IpoGmembr Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[H@BHOfI KHU3HU

2.8

XUMUYECKUI HSKCIEPUMEHT: U3y4YeHHE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; IIPOBEJEHHE KAUECTBEHHBIX PEAaKLUH Ha XJIOPHI-
HMOHBbl W HaOJIIOJIEHUE MPU3HAKOB HUX TNPOTEKAHUS; OIMbBITHL, OTpPaXKarollle
buznyecKkrue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
UCIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 00Opa3namu XJIOpPHI0B
(ramoreHuI0B); O3HAKOMJIGHHE C o0pa3naMu cepbl M €€ COCIUHCHHUSIMHU
(BOBMOXKHO ~ MCIIONIb30BaHME BHJEOMAaTepHalioB); HaOIIOAEHUE Tpoliecca
oOyriauBaHUs caxapa IOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
M3YYCHHE XUMUYECKUX CBOICTB pa30aBICHHON CEpHOW KUCIIOTHI, MPOBEACHUE
KayeCTBEHHOW peakiuuu Ha cynbdar-uoH u HaONIOfEeHWEe TMpHU3HaKa e€
MPOTEKaHUsI; O3HAKOMIICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COCMHEHUH (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEpHANOB), OOpazLaMu
a30THBIX U (OCPOPHBIX yAOOPEHUIT; OydeHne, coOupanue, pacro3HaBaHue 1
U3y4YEHHE CBOICTB aMMMaKa; MPOBEACHHE KAUECTBEHHBIX PEaKLMUH Ha HOH
aMMOoHMST W (Qocdar-MOH © U3IydeHHE TPU3HAKOB WX INPOTEKAHUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEJIbIO (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyUEHUE MOJIENEH KpUCTANIMYECKUX
pemiéTok anmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C  IPOLIECCOM

a;[cop6u1/m paCTBOpéHHBIX BCIICCTB AKTUBHUPOBAHHBIM yFJ'IéM n YCTpOﬁCTBOM




IIPOTHBOIa3a; IMOJy4YE€HUE, COOMpaHME, PACIO3HABAHUE U H3YyYEHHE CBOMCTB
YIJEKUCIOro Tra3a; IMPOBEJEHHE KAaueCTBEHHBIX pEaKkUMid Ha KapOoHaT- U
CWJIMKAT-UOHBl M W3Y4Y€HHE IPU3HAKOB HUX IPOTEKAHHS; O3HAKOMIICHHE C
IPOAYKUUEH CHUIMKAaTHOM NPOMBIIUIEHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHenIe HeMeTaUIbl U UX COETUHEHU

MeTaisl 1 uX COCAUHCHHUA

3.1

OO0mas xapakKTepUCTHKa XUMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
nojoxkenuss B Ilepumoanueckoit cucreme xumuyeckux snemeHtoB .M.
MenneneeBa u ctpoeHus aroMmoB. CTpoeHHe METAIIIOB. MeTalnueckas CBsi3b U
MeTaJUTMYecKasi KpUCTauIMuecKass pemérka. DICKTPOXUMUUYECKHH Pl

HaHp}DKCHI/II\/'I MCETAJIJIOB

3.2

duznveckre ¥ XUMUYECKHe CBOMCTBa MeTaiuioB. OOmMe crnocoObl MOTyYeHHUs
MeTasuioB. [loHsATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITIOCOOBI 3aITUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, 4YyTyH, JIOPATIOMUHHN, OpOH3a) U UX IPUMEHEHUE B

OBITY ¥ IPOMBIIIECHHOCTH

3.3

[llenounsle Metayuibl: nosnoxeHue B l[lepuoauueckoil cucTeMe XUMUYECKHX
anemeHToB JI.M. MeHeneeBa; CTpOeHHE UX aTOMOB; HAaXOXJEHHE B IPUPOJE.
dusnyecKre U XMMUUECKHUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKcuasl u
TMIPOKCUABI HaTpusd W Kanud. [IpuMeHeHHe HIeNoYHBIX METaIOB U MX

COeIUHEHUN
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IIlenouyno3eMenbHbIE  META/UIBI MAarHuii M KaJdbLIMM: IIOJIOXKEHHE B
[Tepuoanueckoit cucreme xumuueckux 3nemeHtoB .M. Menaeneesa; ctpoenue
X aTOMOB; HaXOXJeHHE B mnpupone. Puznueckue M XHMHUYECKHE CBOMCTBA
MarHusi ¥ Kanblusg. Baxxuelime coeauHEHUs KaibIUs (OKCHUI, THAPOKCH]I,

comu). JKEcTkocTh BOJBI U cIOCOOBI €€ yCTpaHEHHS

3.5

AmoMuHMi: TonokeHue B Ilepuoauueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHE aroma; HaxOXKAcHHE B npupone. Pusznyeckue u
XMMHUYECKHE CBOMCTBA aIFOMUHUS. AM(OTEpPHbIE CBOWCTBA OKCHUIA U THAPOKCUIA

AJIIFOMHUHUA

3.6

Kene3o: nonoxenue B Ilepuoanueckon cucremMe XUMUYECKUX 3eMeHTOB J[. 1.
MeHnaeneeBa; CTpoeHHME aTOMa; HaxoXKJIeHue B mnpupone. dusnueckue u
XUMHUYECKHe CBOMCTBa »xene3a. Okcuabl, TUApPOKCUIbl U conu xkeneza(ll) u

xene3a(lll), mx cocras, CBOMCTBA U MOTyYEHUE

3.7

XuMU4decKui OKCIICPUMCHT. O3HAKOMIICHHE C O6p33HaMI/I METAJIJIOB M CIIJIaBOB,

nx (I)I/I3I/I‘leCKI/IMI/I CBOI’ICTB&MH; HN3YUCHUC PEC3YJIbTATOB KOPPO3UHU MCETAJJIOB




(BO3MOXKHO WCIIOJIH30BaHUE BHJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUSl OKCHJAa KalblUsi W HATpus C BOAOH  (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpeHusi JKejle3a B  KHUCIOopoae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKLUN HA MOHBI
(Marnusi, kanblud, amoMmuHus, nuHka, sxenesa(ll) u xenesa(Ill), meau(Il);
HaOJI0IeHHEe M ONHMCAaHUE MPOLIECCOB OKPALIMBAHUA IUIAMEHU MOHAMM HaTpus,
Kamuss M Kaubluus  (BO3MOXKHO — HCIOJB30BaHUE  BHUAEOMATEPUAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUAPOKCHIA ATIOMHHHMS U THAPOKCHAA
[IMHKA; PEHICHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHelme MeTauibl 1

HUX COCIUHCHUS

XuMUS ¥ OKpY’Karolas cpeaa

4.1

HoBrle MaTepuansl U TexHosoruu. BemjectBa U Marepuanbsl B MOBCEAHEBHOU
JKU3HU YelioBeKa. XUMHUS U 3]10poBbe. be3omacHoe UCmoab30BaHNe BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. IlepBas momoip Mpu XUMHYECKUX OXKOTax H

OTPABJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpy:xaromert cpensl [TJIK. Poias XumMuu B pelieHnn 3K0JI0THYECKUX MPOOIIeM.
[TpupoaHble HCTOYHMKM YTJIEBOAOPOAOB (Yrojb, HPUPOAHBIN Tra3, HE(Tb),

MPOIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U MPOMBIIIIECHHOCTH

4.3

XHUMHUYECKUH 3KCIEPUMEHT: U3ydyeHHe o0pa3loB MaTepUasioB (CTEKIIO, CILIaBbI

MCTaAJJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IbI)




IHPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA3OBATEJIBHON
ITPOTPAMMBbI OCHOBHOTI'O OBIHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHMSI

IIpoBepsiemble TPeOGOBaHUS K MPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOCHHMSI OCHOBHOI 00pa3oBaTebHOI
MPorpaMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABa€MOCTH SIBIICHWW TIPUPOJBI, TOHUMaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHMUYECKOW HayKHM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOWIEH KyJIbTYphl M TNPAKTHUYECKOU
NESITeIbHOCTH YEeIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPCAU NPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHbIX MCTOAAX MO3HAHUWA, B TOM YHUCJIC SKCIICPUMCHTAJIIbHBIX U
TCOPCTUUCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJb30BaTh MOACIHN HJIA

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccrnoHaTbHON NEATETbHOCTH, CBI3aHHBIX C XUMHUCH U
COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTIIKECHHSIX
XUMUYECKOM HAyKH, YTO IO3BOJIUT OOYyYalolMMCS paccMaTpUBaTh
XHMHIO KakK chepy cBoelt Oymymieit mpodeccrHoHaIbHOW AeSITEeTbHOCTH
U CclleNaTh OCO3HAHHBIM BHIOOP XMMHUHU Kak HPOQHIBHOIO MpeaMera

MIpHU TIEPEXO0/IC Ha YPOBEHBb CPEIHETO O0IIeTo 00pa3oBaHMs

Brnagenue cucremMoil XMMHYECKMX 3HAHUM M YMEHHE NPUMEHSTHh

CUCTCMY XUMHUYCCKUX 3HaHI/II>'I, KOTOpas BKIIFOYACT:

2.1

BaXXHEHUIIINE XUMUYECKUE IIOHATUS: XUMHUYCCKUU 3JICMCHT, aToOM,
MOJIEKYJIa, BEHIECTBO, MPOCTOE U CIIOXKHOE BEIIECTBO, OJHOPOIHAS W
HEOJHOPOJHAsT CMECh, OTHOCHUTENBHBIE aTOMHAas M MOJEKYJspHas
MaccChl, KOJIHMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJSIPHBIN
00BEM, OKCHI, KHCJIOTAa, OCHOBaHHE, COJIb (CpemHssl), XUMHYCCKas
peaKIysi, pPeaKiMh COCTUHCHUS, PEAKIMU PA3JIOKCHUS, PEAKIHH
3aMeIleHus, peakuu OOMEHa, TEIUIOBOM AP eKT peakiuu, dK30- U
SHIOTEPMHUYECKUE PEAKIMU, PACTBOpP, MAccoBas OIS XHUMHYECKOTO
JJIEMEHTA B COSAMHECHUM, MacCOBas JIOJIS U MPOICHTHAS KOHIICHTPALIUS

BCHICCTBA B paCTBOPEC, AAPO aTOMA, BHGKTpOHHBIﬁ cliout aToOMa, aTOMHas




opburanb, paadyc aroma, BaJIEHTHOCTb, CTEMEHb OKHUCJICHUS,
XMMHYECKAsI CBSA3b, NEKTPOOTPULIATENBHOCTD, IOJISIPHAS M HENOJISIPHAs
KOBaJCHTHAas  CBS3b, MOHHAs  CBS3b, META/UIMYECKas  CBs3b,
KpUCTaJUIMYeCKass peleérka (aroMHas, MOHHAas, MeTaJulndecKas,
MOJIEKYJIIpHAsA), MOH, KaTUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
NIEKTPOJIUTUYECKAs] ~ JUCCOLMALMSA, PEAKIUH HMOHHOIO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLMH,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHHE UM  BOCCTAaHOBJICHHE, DICKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakumu, katanusarop, IIJIK, xopposus

METAJIJI0B, CIIJIaBBbI

2.2

OCHOBOITOJIArarole 3aKOHbl XHWMHHU: 3aKOH COXPAHEHHS MAaccChl,
nepuoanueckuid 3akoH .M. MeHnngeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TEOpUU  XUMHUHU: aTOMHO-MOJICKYJISIpHAasl ~ Teopus,  Teopus

BHCKTpOHHTquCKOﬁ AUCcComranmn

Bnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOUAKOLLEH:

3.1

YMCHUC IMpaBUJIbHO HUCIIOJIB30BaTh HU3YYCHHBIC BCIICCTBA u
MaTtepuangbl (B TOM 4YHUCJIE€ MUHEpalbHblE YAOOpEHHs, MeTalyibl U
CIUIaBbl, TOPOAYKTHl  MEpepadOTKU  MPUPOJHBIX  HUCTOYHUKOB
YIJIEBOIOPOAOB (YIJisA, IPUPOJHOTO Ta3a, HEPTH) B OBITY, CEIHCKOM
XO03sICTBE, Ha MPOU3BOICTBE M TIOHUMAHUE 3HAYCHHS )KUPOB, OEIKOB,
YIJIEBOMOB [JJIsl OpraHu3Ma 4eJOBEKa; YMEHHE IPOTrHO3UPOBATH
BJIMSIHUE BEILIECTB U XMMUYECKUX MPOIIECCOB HA OPTaHM3M YeIOBeKa U

OKpY KaroIlyl0 IPUPOJHYIO CpPELY

3.2

YMCHHUC HUHTCIPUPOBATH XMMUUCCKHUEC 3HAHUSA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEIMETOB

33

HaJlM4yue OmblTa paboThl ¢ Pa3IUYHBIMU MCTOYHUKAMHU HH(pOpMaluu
[0 XMMHUU (Hay4yHas M Hay4HO-NOIYJIIpHas JHUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)
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yMeHHEe OOBEKTHBHO OLIEHHMBAaTh HH(POpPMAIMIO O BellecTBaX, HX
MpEeBpalllEHUsIX ¥ NPAKTHUYECKOM TMPUMEHEHHMH UM yMEHHE

HCIIOJIb30BaTh €€ JJIs pelleHus yueOHO-1103HaBaTeIbHbIX 3a/1a4

BH&}IGHI/IG OCHOBAMH ITOHSATHHHOI'O armnapara M CHMBOJUYCCKOI'O

A3bIKa XUMHH JJIs1 COCTABJICHUS (I)OpMy.]'I HCOPTaHNYCCKUX BCHICCTB,




YpPaBHEHUH  XUMHUYECKUX  pEAKUHM; OCHOBAMHU  XMMHYECKOH

HoMmeHknatypsl (IUPAC u TpuBuansHoi)

YMeHue oOBSACHATH CBS3b MOJIOKEHUs 3neMeHTa B I[lepuogmueckoit
CUCTEME C YHUCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKHX DJIIEMEHTOB (COCTaB M 3apsal sapa, oOIlee YHuCIo
3JIEKTPOHOB), pPACHPEEICHUEM JJIEKTPOHOB IO SHEPreTHUYECKUM

YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOAOB, KaIus U KaJlbLIUs

[IpencraBinenue O  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX BJIEMEHTOB (paJnyC aTroMa, 3JeKTPOOTPHULATENbHOCTD),
MPOCTBIX W CIIOKHBIX BEIIECTB OT TIOJIOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX MEpUOJAaX U TUIABHBIX

NOJrpyNnax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmenue knaccuuuupoBaTh:

7.1

XUMHNYECKHE IJIEMCHTHI

7.2

HCOPraHNM4YCCKHUC BCIICCTBA

7.3

XUMHNYECKUEC pCaKINn

VYMmenne OIIPEACIIATD:

8.1

BAJICHTHOCTb M CTCIICHb OKHCJICHHA XHMHYCCKHX JJICMCHTOB, 3apial

HOoHa

8.2

BHJl XMMHYECKOW CBSI3M W THII KPUCTALIMYECKOM CTPYKTYpHl B

COCIUMHCHHUAX

8.3

XapakTep cpeibl B BOJAHBIX PAacTBOpax BeUIeCTB (KHCIOT, OCHOBAHUH)

8.4

OKHCIHTCIIb 1 BOCCTAHOBUTCIIb

YMmenue XapaKTCPU30BaATh (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TrpaduT, ammas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaui, MarHuu,

KaJIBIIMH, aJTFOMUHUH, JKeJe30)

9.2

CIIOKHBIX BEIIECTB, B TOM 4YHCIIE€ HMX BOJHBIX pPacTBOpPOB (BOIa,
aMMHaK, XJIOPOBOJIOPOJl, CEPOBOJOPOA, OKCHIBI W THAPOKCHIBI
metaisioB [-IIA rpynn, amromunus, menu (1), uunka, xeneza (II u
III), oxcuasr yrnepoaa (11 u IV), kpemuus (IV), azora u dpocdopa (111
u V), ceppt (IV u VI), cepHucras, cepnas, a3oTHcCTas, a30THad,

(dbocdopHas, yroiapHasi, KpeMHUEBAsI KUCIOTA U X COJIH)

9.3

MPOTHO3UPOBATh M  XapaKTepU30BaThb CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, NPUMCHCHHC BCIUICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IIPOTCKAHHA XUMHUYCCKHUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIC YPaBHEHUs PEAaKLUi, B

10
TOM YHUCJIE:
10.1 peakIuii HOHHOTO 0OMEHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (TpyriI) HEOPraHU4YEeCKUX BELIECTB
10.4 MOJTBEPKIAIONIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKY HUMHU
11 YMeHne BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
' MAacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIUHEHUU
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 M0 YypaBHEHUSM XWMHUYECKHX PpEaKIUHd W HaXOAUTh KOJUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOJYKTOB PEaKIIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO TO3HaHWs  (HaONoJeHue,
11 M3MEpPEHHE, SKCTIEPUMEHT, MOJCIMPOBAHUE) TIPU U3YUCHHUH BEIIECTB U
' XUMHUYECKHUX SBIIEHUH; yMeHHe chopMynupoBaTh mpodlieMy U
MPEIIOKUT yTH €€ pereHus
122 Oe3omacHOil PabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMH, XHMHYECKOU
' nocyAoi U 1abopaTOpHBIM 000pyAOBaHUEM
npaBUiiaMu 0€30MacHOTO OOpaIeHHs C BEIIECTBAMH, UCIIOIb3yEeMbIMU
B MOBCEJIHEBHOM KU3HU, MPABUJIAMH MTOBEACHUS B LEIAX COCPEKECHUS
123 370pOBbSl M OKPYKAIOIIEW MPUPOAHON Cpebl; MOHMMaHUE Bpena
. (omacHOCTH) BO3ICHCTBHSI HA >KUBBIE OPTraHU3MBI OINPEACNEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIIEHUS W TMPEJOTBPAIICHUS WX BPETHOTO
BO31€HCTBUSA
3 Hanuume npakTUyecKUX HABBHIKOB IUIAHMPOBAHUS U OCYLIECTBICHUS
CJIEIYIOIIUX XUMHUYECKUX IKCIIEPUMEHTOB:
13.1 M3y4YeHHE U onucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/ILIeCKI/IMI/I u XUMHNYCCKHNMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE TPU3HAKH MPOTEKAHUS XUMUYECKUX PEeaKIUi

13.2

H3yYeHHUEe CIIOCOOO0B paselicHHs CMecei

13.3

MOJIy4eHHE KHUCJIOpOAa M HU3Y4YEHHE €ro CBOMCTB; IOJIy4eHUE
BOJIOpOJAa U M3YyYEHHE €ro CBOMCTB; MOJYyUYEHUE YTJIEKUCIOro raza u

HU3Y4YCHHUC €TO CBOI)IICTB; IMMOJIYUYCHHNEC aMMHAKa U U3YUYCHUC €TO CBOICTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJeH

paCTBOpéHHOFO BCIICCTBA

13.5

MIPUMEHEHNE UHINKATOPOB (makmyca, METHJIOpaHkKa "
(dbenondranenHa) s ONPENEICHUS XapaKTepa Cpeabl B PacTBOpax

KHUCJIOT U IIeJouei

13.6

WCCIIEIOBAHUE M ONHCAHUE CBOWCTB HEOPraHMYECKUX BEILIECTB
pa3IMYHBIX KJIACCOB; M3yUYEHHUE B3aUMOJICHCTBUS KUCIIOT C METalaMH,
OKCHUIaMH  METaJUIOB,  PacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBaHMSIMH, COJISIMHM;, TIOJy4€HHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOIO MeTajyla JpYyrdM U3 pacTBopa  COJH;
uccienoBaHue amMQpOTEepHBIX CBOMCTB THUAPOKCUIOB AaOMUHHUS U

IIUHKa

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3aJa4 IO TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHNYCCKUX COCI[PIHCHHﬁ»; ((3J'ICKTp0JII/ITI/ILICCKa${
JUCcomuanus «Baxneimue HeEMETaAIBI H HX COCOAUHCHUA,

«Baxxneimuye MeTaIbl U UX COCAUHCHUA»

13.8

XMUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKAHUSI PEaKIUH MOHHOTO OOMEHA; KayeCTBEHHBIE PEaKIMU Ha
IPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBI: XJIOpUA-, OpOMHI-,
nomua-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THIIPOKCHUI-UOHBI, KATHOHBI aMMOHWUS, MarHUsl, KaJIbIUs, aTFOMUHHS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa
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YmMmenue:

14.1

NPEICTAaBIATh PpE3yJbTaThl OJKCIEpHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TpaUKOB U TaOJMIl U BBISBISATH SMIUPUYECKHE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATb CBA3U MCKIY pPCaJIbHO Ha6J'IIOI[aCMLIMI/I XUMHNYCCKUMHU
ABJICHUSAMHU U IIpoucccaMu, MPOUCXOJAIINMMU B MAaKpO- U MUKPOMUPCE,

OOBSACHATH IMPHUYNHBI MHOFOO6paSI/I${ BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 9K3AMEHE I10 XUMHH

Kon

HpOBepHeMblﬁ IJIEMEHT COAECPKaHUSA

HepBOHa‘-IaJ'ILHBIe XHUMHUYCCKUEC ITOHATHA

1.1

Uuctele BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei

1.2

ATOMBI H MOJICKYJIBL. Xumudeckne dj1eMeHTBl. CHMBOIBI  XMMHMYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BEUICCTBA.

1.3

Xumudeckas popmyiia. BareHTHOCTh aTOMOB XMMHYECKUX AJIeMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHUTEeNnbHAs aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasd macca. Maccosas J0J1 XUMHYCECKOI'0 2JICMCHTA

B COCAMHCHUHN

1.5

KonnyectBo BemectBa. Momab. MomsipHast Macca. Mousipablii 00bEM Ta30B.

Bzanmocss3p KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

dusnyecknue W XUMHYCCKHE SBICHUS. XHMHYSCKas pCakuusa u eé IMPU3HAKH.

3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHUA

[Iepuonnueckuii 3akoH u Ilepuognueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHrue aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucremMa XUMHUYECKHX 31eMeHTOB [[. 1.
MenpneneeBa. Ilepuoasl u rpymnmnbl. OU3NUECKUN CMBICT MOPSAKOBOIO HOMEpA,

HOMCPOB II€pHOoaa U I'PpYyIIIbl 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB aTOMHBIX sjep. M3otomel. Dnexktponsl. CtpoeHue
ANIEKTPOHHBIX ~ 000JOYEeK aroMoB TMepBbIX 20 XHMHUYECKHUX DJIEMEHTOB

[Tepnonnueckoii cucrems! J1.11. Menneneena
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3aKOHOMCpHOCTI/I B M3MCHEHHHU CBOMCTB XMMHUYCCKHUX 3JICMCHTOB NEPBBIX Tpex
nepuoaoB, Kaliuda, KaJbIUA (pazuzlyca adTOMOB, JJICKTPOOTPULATCIIbHOCTH,
MECTATUVIMYCCKUX W  HCMCTANIMYCCKUX CBOfICTB) n ux COCI[I/IHCHI/Iﬁ B
COOTBCTCTBHH C IIOJOKECHUEM DJJIEMCHTOB B Hepﬂozu/mecxoﬁ CHCTEME H

CTPOCHUCM HUX AaTOMOB

CrpoeHue BemiecTBa

3.1

Xumuueckasi cBs3b. KoBasieHTHas (MOJsIpHAsT M HEMOJIApHAsi)  CBSI3b.

SHGKT‘pOOTpI/II_[aTCJ'II)HOCTB XHUMHUYCCKUX QJICMCHTOB. Honnas CBA3b.




Meramnuueckas CBSI3b

3.2

Tunsl kpucTaUIMYecKUX pemeEToK (aTOMHas, MOHHAs, MeTajiIndyecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PELIETKH U BHJIA

XUMHUYECKOH CBSI3U

Baxueiimme mnpeacTaBUTENM HEOPraHMYECKUX BemiecTB. Hemeramnmbr U ux

coeJIMHEeHMs. MeTaibl M UX COeIUHEHUS

4.1

Knaccudukanus M HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHHI: OKCHUIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHsbIe) u
HecoJieoOpa3yrolue; OCHOBaHUM (IIENOYM M HEpPacTBOPUMBIE OCHOBaHMS);
KACIOT  (KUCIOpOACOAEpKaIe ¢  OECKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa IMPOCThIX  BCIICCTB-HECMCETAJIOB!:

BOJIOPO/Ia, XJIOpa, KUCIOPOa, CEPhI, a30Ta, pocopa, yriaepoaa, KpeMHHS

4.3

dusznueckue M XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIUIOB: JIUTHS,
HaTpUsl, Kajaus, MarHusl ¥ KajbIlWs, aTIOMUHHUS, XKejae3a. DIEKTPOXUMUUYECKHUM

pan HaHp}I)KeHI/Iﬁ METAJ1JIOB

4.4

OU3NYECKUE U XUMHUYECKHE CBOKWCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusznueckrue W XMMHUYECKHE CBOMCTBA OKCUAOB HemeTaiwioB: cepwl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), xpemuaus(IV). [Tonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcuaoB: metauioB IA—-IIIA rpynn, umuka, menu(ll) u

xenesza(ll, I1I). [ToxyyeHne okcuI0B METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUM M aM(OTEpHBIX T'MAPOKCUIOB (Ha MpUMepe
THIPOKCU/IOB  AJIOMUHMS, Kene3a, IuHKa). [lomyuenue ocHoBaHuM U

aM(OTEePHBIX TUIPOKCUIOB

4.8

OOue XMMUYECKHE CBOMCTBA KHCJOT: XJIOPOBOJOPOJHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CEepHOH, a30THOH, (ocPOpHOU, KPEeMHHUEBOU, yrosbHOH. OcoObie
XMMHUYECKHE CBONCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHUCIIOT.

[Tonyuyenue xucior

4.9

OOure XuMUYecKre CBOWCTBa cpetHux cojeil. [Tomyuyenue coneit

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,

YIJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

HOHy‘IeHI/IC aMMMHMakKa, cepHoﬁ U a30THOM KHCJIOT B IMPOMBIIIJIICHHOCTH. O6H_II/IC




CII0COOBI IMOJIy4YCHHA MCTAJIJIOB

4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHUICCKUX CO@}II/IH@HI/Iﬁ

XUMHUYECKUE PEaKIUn

5.1

Krnaccudukanus XuMHUYECKUX peakUuid MO Pa3IMYHBIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pPEAaKLUUU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, 0

N3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMECHTOB

5.2

TennoBoi 3¢HEeKT XUMUUYECKON PEaKIuH, TEPMOXUMHUIECCKHNE YPABHEHH. DK30-

U OHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/ILIeCKI/IC YpaBHCHHUA

53

OKHCANTENPHOBOCCTAHOBUTEIBHBIE peakuuu. OKUCIUTEIN U BOCCTAHOBUTEIH.
IIponieccbl  OKMCIIEHMsI UM BOCCTaHOBJIEHHA.  OJIEKTPOHHBIA  OanaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIILHOMU pcakuuu

54

TCOPI/IH BHCKTpOHHTH‘{CCKOf/'I JAUCCoranmu. KaTI/IOHBI, AHHOHBI. 9J'ICI(Tp0J'II/ITBI u

HEDJICKTPOJINTEI. CunbHbIE U clIa0kIe SJICKTPOJIMUTEI. Crenenb JUuccoranumn

5.5

Peakiun wonHOrO OOMEHA. YCJIOBHS MPOTEKAaHUs PEAKIMA HMOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPaBHCHUSA peaKHI/Iﬁ

XUMUS ¥ OKpy’Karollas cpeja

6.1

BemectBa u marepuansl B MOBCEJHEBHOM JKM3HHM 4YeJlOBEeKa. be3omacHoe
WCIIOTIh30BaHNUE BEIIECTB M XWMHUYECKMX pPEaKklIuid B J1abopaTopuu U OBITY.

HepBaﬁ nomMouib MMpu XUMHYICCKUX 0XKOr'aX U OTPABJICHUAX

6.2

XUMUYEeCKOe 3arps3HEHHE OKpYyXKaromed cpenbl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €ro Mpea0TBpAIICHUS
[IpenenvHas nomyctumasi koHuentpamus emectB (IIJJK). Pomp xumuu B
pPEIICHUH JKOJIOTUYECKUX TMpoOsiieM. YCHIleHHe MapHUKOBOrO dddekra,

paspylieHre 030HOBOTO CJIOs

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHS U UX COCTUHCHUH B
GBITy, MCIUIHHC, IMPOMBINUICHHOCTH H CCJIILCKOM XO3SIHCTBE. HpI/IMeHCHI/Ie
METAUIOB WM CIUIaBOB (CTajlb, YYTyH, IIOpaTOMHHHI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX coequHeHuid. [loHaTHe 0 KOPpO3UU METAIIOB, OCHOBHBIC

CHOCOOBI 3aLIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHMKHU YTIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHayanbHbIE TOHATHA OO0 OpPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TIIMLEPUH, YKCYCHasl KUCIIOTa).

ITonsTre 0 OMOJOTMYECKH BasKHBIX BCIICCTBAX: KHPAX, 6CJ'IK8.X, YIJIieBOoAax — M UX




POJIA B JKU3HU YCIIOBCKA

7 Pacuérnr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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