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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4eTOM KOHIEIIMHK TMpernojaBaHuss ydeOHOro Ipeamera «XuMUs» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE COJIepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aromierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HAa €IMHCTBO MPUPOILI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K PUPOJIE, K YETOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MpOrpaMMbl MO XMMHUU C(POPMUPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 0 MPUHIIHILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBleHUd 00 BIEKTPOJUTUYECKOM AHCCOLUMAlUU BEIIECTB B
pacTBoOpax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHHUS U MOJYyUYEeHUS U3yd4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEeMHOM MPUPOJIbl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOJIaM
NMO3HaHUA B Hayke. M3yueHune XUMUU MPOUCXOAMUT C MPUBJICUEHUEM 3HAHUN U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIUX (PaKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX MOJOKEHUHN, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHUN U X IPUMEHEHUH B y4€OHO-
MIO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JIEATEIbHOCTH, OCBOCHHH MPABUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAYCHHUE MIJIs
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY>KaloIIeT0 MHpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JE€ATEIbHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

Du3NYEeCKUEe U XUMUUYECKUE SBJICHUS. XMMHUUECKAsl peaklus U €€ MPU3HAKHU.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJCHCALMS BOABI) U XUMHYECKUX (FOPEHHE CBEUYHU, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xene3a ¢ pactBopoM conu meau (11),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BenlecTBo. HaxoxxaeHwe kuciaopojga B mIpupoje, (pu3Mueckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CITOCOOBI ToTydeHust. Kuciotol
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BelIeCTBA B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM(OTepHBIE) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknaTypa ocHoBaHuil. PU3MYECKHE W XUMUYECKHE CBOWICTBa
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckue U XUMHYECKUE CBOICTBA COJEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (TopeHue), B3auMoaencTBre Boaopoaa ¢ okcuaom mean (1) (BozmosxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJAECHCTBUE BOJABI C METaIaMu (HAaTpHEM H
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuaa meau (I1) ¢ pacTBOpoM cepHOM KHCIIOTHI, KHCIOT ¢ METAJUIAMH, PEaKIuit
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMENbHbIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menpaeneesa. Ilepuoasl u rpyImmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NYECKUE BEIMYUHBI, CIHHHIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonel, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUJAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOJIUTUYECKON THUCCOUNALINN.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIUU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUajIOB), NMPOBEACHHE OIBITOB, WILIIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAaHME HEOPraHMYECKHX  BELIECTB €  MOMOUIBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTpoeHHUE, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHus cepHOW KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyueHue u npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHEIU(UUECKHE).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauun gocdopa, uznueckue U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TJIEpO/, AJTIOTPOIHbIE MOIU(DHUKALIUH,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTHYecKrue NpoOiieMsbl, CBsi3aHHbIC ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-uoHbl. Mcronb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yrojib, HOPHUPOAHBIA ra3, HedTb),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢Qusuyeckrne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHele cTpouTeNbHbIE MaTepualibl: KEpaMHKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEAKIMi Ha XJIOPUA-HOHBI U HAOIIOJeHIE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX pEaKIMii Ha HOH aMMOHHS U
dbochar-uoH W U3yyEHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyiokeHuss B llepuommueckon cucreme xumuuyeckux syemeHtoB [, .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONTydeHUs: MeTayioB. [loHATHE O KOPPO3WU METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHME UX aTOMOB, HAaXOXKJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepnoanueckout cucteMe xumu4deckux 3yeMeHToB /. . MenaeneeBa, cTpoeHre ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmroMuHUNA: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Kenezo: nonoxenne B [lepuoguueckon cucreme XUuMHYECKUX 3JIEMEHTOB [1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, TPOLIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBITHS, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAaMU HATpus, KaJius U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuanbsl B INOBCEAHEBHOW »KU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeulecTs, nanee — [1JIK). Ponb xuMuu B pemieHnn 3KoJI0ruuecKux
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHME KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusi, NEpUOAUYHOCTb, HAOIIOECHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUUYECKUI 3apsi, MIPOBOJHHKH,
MOJYPOBOIHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTTHIIE.

buonorusi: ¢orocunTes, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarOIIUXCs
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, TOHMMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBITIOJTHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M TMOCTYIKM CBOMX TOBApUIIEH C IMO3UIAH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTABISIOLINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUH MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOil, MOOCTYIHBIMU TEXHHUUYECKHMMH CpPEACTBAMH HHGPOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUSI MpaBuil O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEJIMETHBIX 3HAaHUM 1O  XHMHH, OCO3HAHHBIM  BBIOOp
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU U3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMpolecC, 3KCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE O0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHS HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIacCU(PUKAIIMU XUMHUYECKMX BEIIECTB M XUMHUUYECKUX PEAKIUM,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHME TMPUMEHSATH B TpoOIecCce MNO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YyUAEMbBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

PUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W TIPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIa, TPUOOPETEHHE OTbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIIEH IPUPOIHOU
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JEATEIBHOCTH B YCTHBIX M TMHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Yy4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPENEIICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO MaHHOW (enepanibHO paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHAX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBAaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATHM U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJIEMEHTOB B  OWHApPHBIX  COEAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECCKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuognyeckon
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBY YYACTBYIOIIUMX B pPEAKIUU
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHMHYECKUX pEaKIui, €eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE IKCIIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INEJIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYyCTUMAas KOHIIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3Iuyath TOHSTHS «rJaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee 4YUCI0 SJIEKTPOHOB U paclpeieiieHue uxX Io
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEP)KAas OIMHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIOMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTpPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIMBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — NI M3YUYEHUSI CBOMCTB BEIIECTB M XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiecTBa 1 XuMuueckue 15 1 bubmnoreka IIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20

Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB

21 Bosnyx. Kucnopon. [lonsatne 6 bubmuoreka [JOK
' 00 okcHmax https://m.eds00.ru/7f41837¢c
Bognopon. ITonstue o bu6muoreka [JOK
2.2 8 1
KHCJIOTaX M CONISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6anoreka LIOK
' OCHOBAaHMSX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XHMHYECKUX dj1eMeHToB /I, U.
MenaeneeBa. CTpoeHue aTroma
XHUMHYECKas CBI3b.

3.2 OKHCIUTEIBHO-

BOCCTAaHOBHUTCIIBHBIC PEAKIINHN

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Ne i/t

Pa3zpmen 1.

11

1.2

13

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BemecTBo 1 XUMHUYeCKHe pPeaknumn

[ToBTOpeHue u yriryoseHne 3HaHUu|
OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii

SJIGKTpOJII/ITI/I‘leCKaﬂ Jucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax

Hroro no pazneny

Paznea 2.

2.1

2.2

2.3

2.4

HeMeTanjibsl 1 UX coeTNHEHUA

OO0m1as XxapakTeprucTUKa XUMHYECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO11ast XapakTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

O6ma;1 XapaKTCPUCTUKA XUMHUYCCKUX

sneMeHToB VA-rpymisl. A30T, pochop 1 ux

COCOAMHCHUA

OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
anemeHToB |VA-rpynnsl. Yriepoa u
KPEeMHUH U UX COeTMHEHHUS

Hroro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHble
padoThI

IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTejibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bubanoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bubanoreka LIOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgea 3. MeTauibl M HX COeTUHEHUA

3.1 OO11re cBOMCTBAa METAIJIOB

3.2 Baxkueime MeTautbl U UX CO€IUHEHUS

Hroro no pazneny

Paznea 4. Xumus 4 OKpyKamomas cpeiaa

4.1 BemiectBa u Marepuaibl B )KU3HU YEIIOBEKA
Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne

o/ Tema ypoka

IIpeamer xumun. Ponb xumun B
JKU3HHU JejloBeKa. Tena U BelecTBa

ITonsaTre 0 MeTodax MO3HAHUS B
XUMHNHU

[IpakTuueckas padbora Ne 1 «IIpasuia
paboThI B 1a00paTOpPHH U PUEMBI
oOparnieHus ¢ 1a00paTOPHBIM
000pyJ0BaHUEM»

UYuctele BemtecTBa U cMecu. CriocoOsl
paszaeneHus cMecen

[TpakTruyeckas paGora Ne 2
5 «Pazgenenue cmecelt (Ha mpumepe
OYHUCTKHU OBapEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIbI

XUMHUYeCKUe dJIEMEHTBI. 3HAKH
(CI/IMBOJ'IBI) XHUMHUYCCKUX 3JICMCHTOB

8 HpOCTLIC " CJIIOXKHBIC BCIICCTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmnoreka IIOK
https://m.edsoo.ru/ff0d227e

bubmnoreka IIOK
https://m.edsoo.ru/ff0d23dc

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d26ca

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
but6mmorekxa [IOK
https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas popmyia. BaaeHTHOCT
aTOMOB XUMUYECKUX JIEMEHTOB

OTtHocuTENbHAS aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca

MaccoBas J0JIs1 XUMHYCECKOT'O
9JICMCHTA B COCIMHCHHUHU

KonunuecTBo BemecTBa. Moib.
MousipHast macca

dusnueckue U XUMHUIECKUE SIBICHUS.
XuMUYecKas peakius

HpI/ISHaKI/I " YCJIOBUS NPOTCKAHUSA
XUMHNYCCKHUX peaKI_[I/Iﬁ

3aKOH COXpaHEHHUs MacChl BEIIECTB.
XUMHUECKUE YPaBHEHUS

BreramcineHns KoJmdecTBa, MacChl
BEILIECTBA [0 YPAaBHEHUSIM
XUMHYECKUX PEaKIUi

Knaccudukanus XumMuaeckux
peakiuii (CoeuHeHus, Pa3IoKeHUs,
3aMelIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O000IIeHNE U
cUcTeMaTu3alys 3HaHUI
Kontponbnas padota Nel o teme
«BemiecTBa 1 XUMHUYECKUE PEAKITUI»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2eae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5230

bubnuoreka [{OK
https://m.edsoo.ru/ff0d37fa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d3al6

bubnunoreka LIOK
https://m.edsoo.ru/ff0d3b88

bubnmorexa LIOK
https://m.edsoo.ru/ff0d5708

bubnmorexa LIOK
https://m.edsoo.ru/ff0d3f34

bubmnoreka IIOK
https://m.edsoo.ru/ff0d40c4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3ayx — cmech razos. Cocras
Bo3ayXxa. Kuciopom — 3neMeHT u
npoctoe BemectBo. O30H

DU3NYECKUE U XUMUYECKUE CBOKMCTBA
KHUCJIOpoJia (peaKkiuu OKUCICHUS,
ropenue). [lonsarue 06 okcumax

CriocoOBblI MmoJTyueH s KHCIOpoaa B
1abopaTopuu U IPOMBIIIUICHHOCTH.
[IpumeHeHune kucnopoaa

TennoBoi 3 PeKT XUMUIESCKOM
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHECHHUH, IK30-
1 DHJIOTEPMUYCCKUX PEAKITUIX

TomnuBo (HedTh, yroiab U MeTaH).
3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €ro
MPEJOTBPALLICHHS

[IpakTuueckas padbora Ne 3 o Teme
«Ilomyuenue u cobupanue
KHUCJIOPOAa, U3yUeHHE €ro CBOMCTB»

Bonopon — anemeHT u nmpocToe
BelecTBO. Haxoxxaenue B npupoje

du3znuecKre 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [I[pumenenne Bogopoaa

IlonsiTHE O KMCIIOTaX U COJIIX

CriocoOblI rmoryueHust BO0poia B
nabopaTtopuu

bubnunoreka LIOK
https://m.edsoo.ru/ff0d448e

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4614

bubnuoreka [IOK
https://m.edsoo.ru/ff0d497a

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4790

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4c4a

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4ae2

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bubnmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

[IpakTuyeckas padora Ne 4 o Teme
«[lomyuenue u cobupanue Bogoposa,
U3yUYCHHE €T0 CBOMCTBY

MousipHblii 00BEM ra3oB. 3aKOH
ABoraapo

Beruncnenus o0béMa, Konn4ecTna
BEILIECTBA T'a3a 110 €r0 U3BECTHOMY
KOJIMUYECTBY BEILECTBA WIIU 00BEMY

Beruucienus 0068MOB ra3oB IO
YPAaBHEHUIO PEAKIIMU HAa OCHOBE
3aKOHA 00OBEMHBIX OTHOIIEHUI ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocuoBanwuii. [lousitue 00
HHAUKATOpax

Bopna xak pactBopuTens.
Hacslliennslie 1 HEHACHIIIEHHBIE
pactBOpbl. MaccoBas 70J1s BelecTsa
B pacTBOpE

[TpakTuueckas pabora Ne 5 mo Teme
«ITpuroroBienue pacTBOpPOB ¢
ONpeACIEHHON MacCOBOM 10en
PacTBOPEHHOTO BEILLIECTBA»

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Bona»
OKcupl: cOCTaB, KJIacCUpUKAIs,
HOMEHKJIaTypa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4f42

but6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5708

bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a

bubmuoreka [{OK
https://m.edsoo.ru/ff0d59e2

bubnuoreka [{OK
https://m.edsoo.ru/ff0d5b40

bubanoreka LIOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bubnunorexa LIOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCHUJIOB

OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIATypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUU

Kucnorsr: COCTaB, KHaCCHCbI/IKaLII/ISI,
HOMCHKIJIaTypa

[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI IOJTYYCHHUS, XHMHUUECKUE
CBOMCTBA

[IpakTuueckas pabora Ne 6. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COEIUHEHUIN»

FCHGTI/I‘-IGCK&SI CBA3b MG)KI[y
KJIacCaMH HEOPTraHUYECKUX
COCJIMHEHU

O00011IeHNE U CUCTEMATHU3aI1s

3HAHUH

KonrtponbHast padora Ne3 o reme
"OCHOBHBIE KJIACCHI HEOPTraHUYECKHUX
coequHeHun"

bubnunoreka LIOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubnunoreka LIOK
https://m.edsoo.ru/ffOdfee2

bubnuoreka [{OK
https://m.edsoo.ru/ffOdfee2

bubmuoreka [{OK
https://m.edsoo.ru/00ad9474

bubmnoreka IIOK
https://m.edsoo.ru/00ad9b7c

bubmnoreka IIOK
https://m.edsoo.ru/00ad9a50

bubmunoreka IIOK
https://m.edsoo.ru/00ad9ch2

bubnmnoreka LIOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBbie MOMBITKY KIACCH(PUKAITUN
XUMHYECKHX 2JIEMEHTOB. IloHdaTHE O
TpyIIax CXOJIHBIX JIEMEHTOB

Ilepnonnueckuil 3aK0H U
IIepunonnueckas cucrema
XUMHUYECKUX djieMeHToB /1. U.
Meunneneena

[Iepuonsl, rpynnel, MOATPYIIIBI

Crtpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CrpoeHue 3J1eKTpOHHBIX 000JI0YEeK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cucremsl /. . Menneneena

XapaKTepucTUKa XMMUUYECKOTO
AJIEMEHTA TI0 €r0 MOJIOKEHUIO B
ITepunonnueckoii cucreme /1. U.
Meneneena

3nauenue Ilepnonnueckoro 3akoHa
JUIS pa3BUTHUS HAYKU M MIPAKTUKH. [].
N. Mennenees — y4€HbIN, IEAaror u
rpaxJaHUH

PesepubIiil ypok. O60011eHIE 1
cucTeMaTHu3anus 3HaHui /
Bceepoccuiickas npoBepouHas paboTta
KonTponbnas padota Ne4 o teme
«CTtpoenne atoMa. XuUMHUUIECKast
cBs3b» / Beepoccwuiickas
poBepoyHas paboTa

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ffa

bubnunorexa LIOK
https://m.edsoo.ru/00ada52c

bubnunoreka LIOK
https://m.edsoo.ru/00ada52c

bubnuoreka [{OK
https://m.edsoo.ru/00ada342

bubmuoreka [{OK
https://m.edsoo.ru/00ada6bc

bu6nmorexa LIOK
https://m.edsoo.ru/00ada824

bu6anoreka LIOK
https://m.edsoo.ru/00ada96e

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bubanoreka [JOK
https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
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DNEeKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHYECKHUX 3JIEMEHTOB

MNonnag xumuyeckas cBsI3b

KopanenTHas noJrsipHad XuMHUUICCKast
CBA3b

KoBanenTHas HEIOJIsIpHasd
XUMHNYCCKas1 CBA3b

CTeneHb OKHCIICHUS

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
pCaKnuu

OxuCIINTENI 1 BOCCTAHOBHUTEIIH

PesepBHeIil ypok. O600ICHHE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
«Ctpoenue aroma. XUMHUYeCKast
CBSI3b»

PesepubIil ypok. O6001eHIE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubnunoreka LIOK
https://m.edsoo.ru/00adaab8

bubnunoreka LIOK
https://m.edsoo.ru/00adac34

bub6nmoreka [IOK
https://m.edsoo.ru/00adaab8

bub6numoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuoreka [{OK
https://m.edsoo.ru/00adae28

bubnunoreka LIOK
https://m.edsoo.ru/00adb076

bubnunoreka LIOK
https://m.edsoo.ru/00adb076

bubmnoreka IIOK
https://m.edsoo.ru/00ad9ch2

bubmnoreka IIOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
Menaeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKUX 3JIEMEHTOB
MEPBBIX TPEX NMEPUOAOB
Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEIECTB

Bujpl XuMU4ueCcKon CBS3U U THUIIBI
KPUCTAJUTMYECKUX PEIIETOK
KonrtponsHas padora Nel no reme
«IToBTOpEHUE U yriIyONneHue
3HaHUI OCHOBHBIX Pa3/elioB Kypca
8 kmacca»

KJ'IaCCI/I(I)I/IKaI_II/IH XUMHNUYCCKUX

peaKI_II/Iﬁ 110 pa3JINYHBbIM IMIPU3HAKaAM

[ToHsATHE O CKOPOCTH XMMHYECKOU

pCaKkuu. IToHsATHE O TOMOTEHHBIX U

TETCPOTCHHBIX PCAKIUAX

TlonaTne 0 XUMHUYECKOM
paBHOBecuH. DakTOPHI, BIUSIONINE

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

bubnuorexa [IOK
https://m.edsoo.ru/00adb59e

bubmnoreka IIOK
https://m.edsoo.ru/00adb6b6

bubmnoreka IIOK
https://m.edsoo.ru/00adb7e2

bu6nuorexa [IOK
https://m.edsoo.ru/00adbac6

bubanoreka LIOK
https://m.edsoo.ru/00adbch0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6nunorexa LIOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

OKHUCIIUTETBHO-
BOCCTAHOBUTCJILHEBIC peaKI_II/II/I

Teopust 31EKTPOTUTUUECKOIN
nucconuanui. CUIIbHbIE U c1a0ble
AIEKTPOJIUTHI

Honnble ypaBHEHUS peakiuii

XUMHUYECKHE CBOWCTBA KUCIIOT U
OCHOBaHHI B CBETE MPEICTABICHUI
00 DJIEKTPOIUTUICCKON
JMCCOIUALINH

XUMHUYECKHE CBOMCTBA COJIEH B
CBETe MpecTaBleHu 00
AIEKTPOJIUTUYECKON JUCCOLMAIITN

[TonsTHe 0 runponuse conen

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

[IpakTnueckas padora Ne 1.
«Penienne s3xkcriepuMeHTalIbHBIX
3a1au»

KonTponbnas padota Ne2 o teme
«DNEKTPOIUTHYECKAS
nucconuanusg. XuMu4ecKue
peaxkiuu B pacTBOPAX»

bu6nuoreka [IOK
https://m.edsoo.ru/00adcade

bub6numoreka [IOK
https://m.edsoo.ru/00adcd68

bubnuoreka [IOK
https://m.edsoo.ru/00add448

bubnuoreka [IOK
https://m.edsoo.ru/00add5d8

bubnunoreka LIOK
https://m.edsoo.ru/00add8b2

bubmnoreka IIOK
https://m.edsoo.ru/00add9d4

bubmnoreka IIOK
https://m.edsoo.ru/00addd12

bubmunoreka IIOK
https://m.edsoo.ru/00addbfa

bubnmorexa LIOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.
XHUMHUYECKUE CBOMCTBA HA MPUMEPE
XJiopa

XinopoBogopoa. ColisiHast KUCTIOTa,

XUMHYECKHUE CBOMCTBA, MOJTyYCHHE,
MIPUMCHECHUE

[IpakTrueckas padota Ne 2 o Teme
«ITomy4deHne ConsTHOM KUCIIOTHI,
H3y4YEeHUE €€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKLUHI, €CIIH OJUH
U3 PEareHTOoB JIaH B U30BITKE

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynms

AnnotponHsle MOAU(DUKALIIY CEPHI.

Haxoxnenue cepol u €€
COEMHEHHH B IPUPOJIE.
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoopo/1, CTpOeHHUE,
(bu3UYeCKre U XUMHUYECKUE
CBOICTBA

Oxcunppl cepbl. CepHas KHCIIOTA,
¢bu3nyeckue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

XHUMHUYECKHE pCaKkIuy, JCKaIue B
OCHOBC ITPOMBIIIJICHHOT O criocoba
MOJIyUCHUA CCpHOI>'I KHUCJIIOTBI.
XHUMHUYECKOE 3arpsA3HCHUC

bubnunoreka LIOK
https://m.edsoo.ru/00addfe2

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

bubnuoreka [IOK
https://m.edsoo.ru/00ade348

bubmuoreka [{OK
https://m.edsoo.ru/00ade488

bubnunoreka LIOK
https://m.edsoo.ru/00ade64a

bubmnoreka IIOK
https://m.edsoo.ru/00ade64a

bu6nmorexa LIOK
https://m.edsoo.ru/00ade802

bu6nmorexa LIOK
https://m.edsoo.ru/00adea28

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Brrunciienne MaccoBoit 101
BBIXO0/Ia TPOJIYKTA PEaKIUU

OO61as xapakTepuCcTHUKa 3JIEMEHTOB
VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUpPO/IE,
(bu3HUYeCcCKre U XUMUICCKHE
CBOICTBA

AMMuak, ero ¢puznueckue u
XUMHYECKHE CBOICTBA, MOJIyYCHHE
Y IPUMEHEHUE

[IpakTuueckas padora Ne 3 mo Teme
«Ilony4yenune aMMuaka, U3y4eHue
€ro CBOMCTB»

A30THas KucioTa, €€ pru3nueckue u
XUMHUYECKHE CBOWCTBA

Hcnonp30BaHne HUTPATOB U CONEN
aMMOHWUS B KQU€CTBE MUHEPAITbHBIX
yanoOpeHuid. XuMU4ueckoe
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl
COCIMHEHHSIMU a30Ta

®dochop. Oxeun docdopa (V) u
dbochopnas kucnoTa, PU3NIECKHUE U
XUMHYECKHE CBOMCTBA, MOTyYCHUE

Hcnonb3oBanue GocaToB B
KayecTBE MUHEPAIbHBIX

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adeeab

bubmuoreka [{OK
https://m.edsoo.ru/00adf004

bubnunoreka LIOK
https://m.edsoo.ru/00adf180

bu6anoreka LIOK
https://m.edsoo.ru/00adf306

bu6nmorexa LIOK
https://m.edsoo.ru/00adf518

bubnunoreka LIOK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ya0OpeHui. 3arpsi3HeHHe
MPUPOJIHOM cpenbl hochaTaMu
Yraepon, pacripocTpaHEHHE B

npupoe, pusndecKue u 1 bubnuoreka [JOK

https://m.edsoo.ru/00adfd9c

XUMHYECKUE CBOUCTBA

Oxcuppl yriaepoja, ux pusndeckue

1 XHMHYECKHE CBOMCTBA.
but6mmoreka [IOK

1
IKONOTMICCKHE PODICMBI, https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
bubnuoreka [{OK

Vv S 1
FONIbHAA KUCTIOTA U ¢ COITH https://m.edsoo.ru/00ae006¢c

[IpakTuueckas pabora Ne 4 o Teme

"[Tonyuenue yriekuciioro rasa. 1 1 bu6nmorexa LIOK
KauecTBennas peakuus Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O 1 bubmmorexa [JOK
https://m.edso0.ru/00ae054e
COCIMHEHUSX YTJIepoaa
Kpemuuii u ero coenuHeHus 1 bubmmorexa [JOK
https://m.edsoo0.ru/00ae080a
[TpakTuueckas paborta Ne 5.
Pemenne skcriepuMEHTAIBHBIX 1 1 bubmuoreka [IOK
3aja4 1o teme «Bakneime https://m.edsoo0.ru/00ae0bf2
HEMETaJUTBl ¥ UX COCTUHCHHS
KonTponbHas pabota Ne3 mo Teme
bubnmnoreka LIOK

«Baxuenime HeEMeTaUIBI U UX 1 1
COCINHEHUS»

https://m.edsoo0.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

43

44

45

46

47

48

49

50

51

52

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX 3JIEMEHTOB —
MeTaiioB. MeTannueckast CBsi3b U
MeTaJlJIn4ecKasi KpucTainyecKas
pemérka. @u3nyeckKue CBOMCTBA
METaJIJIOB

XHWMHUYECKUE CBOMCTBA METAJLIIOB.
DIIEKTPOXUMHUYECKUH P
HaMpPsHKEHUH METaJIOB

OO6m1re criocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus
10 YPaBHEHHSIM XUMUYECKUX
peaxui, eciu OJJUH U3 PeareHTOB
COJIEPKUT MPUMECH

ITonstue o KOPpO31ur MCTAJIJIOB

Il{emouHbIe METAILIBI

OKCI/II[LI W TUAPOKCUJBI HATPUA U
KaJlusa

[IenouHo3eMeNbHBIC METAJIIBI —
KaJIbIIMA 1 Maroui

Bakueimume coeTMHEHNUA KLU

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

JKEcTKOoCTh BOABI U CIIOCOOEI €6
yCTpaHEHUS

bubnunorexa LIOK
https://m.edsoo.ru/00ael103e

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

bubnunoreka LIOK
https://m.edsoo.ru/00ael1156

bubnunoreka LIOK
https://m.edsoo.ru/00ael278

bubmnoreka IIOK
https://m.edsoo.ru/00ael14b2

bubmnoreka IIOK
https://m.edsoo.ru/00ael14b2

bubmunoreka IIOK
https://m.edsoo.ru/00ael15e8

bu6nmorexa LIOK
https://m.edso0.ru/00ae15e8

bubanoreka [JOK
https://m.edsoo0.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme
"YKECTKOCTE BOJBI I METOAEI €6
ycTpaHeHus"

ATroMuHUNA

AMpoTepHBIE CBOIICTBA OKCHJIA U
THJIPOKCUIA

Keiaeso

OKCI/II[I)I, TUAPOKCUABI U COJIN
xenesa (1) u xenesa (111)

O00011IeHNE U CUCTEMATU3AIUS
3HAHUH

[IpaxTuueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxHeime
METaJUTBl U UX COSMHECHUS

Berurcnenus o ypaBHEHUSM
XUMHUYECKHUX PEaKIIHid, €CIIH OJTHH
U3 PEareHToB JIaH B U30BITKE WU
COJIEP>KUT MpUMecH. Beruucnenus
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakuuu

O0001IeHe B CUCTEMAaTH3 A
3HAaHUH

Kontponbnas padota Ne4 o teme
«BasxkHenne MeTaibsl 1 UX
COETUHEHMS

bubnunoreka LIOK
https://m.edsoo.ru/00aelae8

bubnunoreka LIOK
https://m.edsoo.ru/00aelc64

bubnunoreka LIOK
https://m.edsoo.ru/00aelc64

bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86

bubmuoreka [{OK
https://m.edsoo.ru/00ae35e6

bubnunoreka LIOK
https://m.edsoo.ru/00ae3de8

bubanoreka LIOK
https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yabTara

1

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

IIo Teme: ((HepBOHa'-IaJII)HI)IG XUMHNYCCKHUEC ITOHATHUA»

pPacKpblBaTh CMBICII OCHOBHBIX XUMHYECKHMX IOHSATHI: aTOM,
MOJIEKYJ1a, XUMHUYECKUI 3JIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEINIbHAsl aTOMHAas M MOJIEKYJIIpHAas Macca, KOJUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
3JIEMEHTa B COEIMHEHUU, MOJIIPHBIN 00BEM, XUMHUECKasl peaKiys,
KJaccupUKalysg  peaklUuid: peakUud COCIMHEHHUS, peaKluu
pa3oKeHUs, peakUuu 3aMeLIeHMs, peaknuuu oOMeHa, 3K30- U
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,
MaccoBas J10JIs BellecTBa (IIPOLIEHTHAs KOHIIEHTpalMs) B pacTBOpe
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATHI U
MIPUMEHSTh ATH NOHATHS MPU ONMMCAHUM BELIECTB U UX NpPEBpallleHUu
UCIOJb30BATh XMMHUYECKYIO CUMBOJIUKY JUIS COCTaBICHHS (OpPMYII
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLINN

pacKkpblBaTh CMBIC]I 3aKOHOB COXpPaHEHMs] MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYE€HHS, 3aKOHa
ABorazpo

ONpeAeNsATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHapHBIX
COEIMHEHUSIX

KJaccu(UIUpoBaTh XUMHYECKUE PEAKUUU (IO YUCIYy M COCTaBy
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3P (HEKTY)
BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIYHCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (Gopmylie

COCIUHECHUA,
BBIYUCIIATh MaCCOBYHO JOJIO BEIIECTBA B PACTBOPE

MIPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIOACHHE,
W3MEPEHHE,  MOJICJIUPOBAHUE, OSKCHEPUMEHT  (peajbHbll U

MBICJICHHBIN )
[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,

KHCj0Ta, OCHOBAaHUC, COJIb

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpeI[eJ'IéHHOMy KJ1acCcy

coeanHeHui 1o Gpopmynam
KHaCCHq)HHHpOBaTB HEOPraHn4C€CKNEC BCUICCTBA

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKaHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUiIaM OOpaIlleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
na60paT0pHI)1x XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BCIICCTBA, IIJIAHUPOBATHL U MPOBOAUTHE XUMUUYCCKHUE OKCIICPHUMCEHTLL
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

WHJIUKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHX U JIPYTHE)
MIPOBOJIUTH PACUYETHI 10 YPABHEHHUIO XUMUYECKOM peaKIuu

[To teme: «llepmognueckuit 3akoH u Ilepmonnueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

PACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TOHSTHH: AApO atoMma,

BHCKTpOHHLIﬁ clion aToMa, aToOMHas Op6I/ITaJ'IB, paauyc aroma,



3.2

3.3

3.4

3.5

3.6

3.7

9 KJIACC

Kona
NPOBEPAEMOro
pe3yJbTarTa

1

11

XUMHYCCKad CBA3b, MOJIApHAass W HCHOJApHAss KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA
KJIaCCI/I(l)I/IL[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

OIMCBIBAThH U XapaKTepu30BaTh TabamuHyto Gopmy Ileproanueckoit
CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3jivyaTh IOHITHUSA «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpsiBaTh cMbica I[lepuoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh  IMOHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XMMHYECKMX DJIEMEHTOB OT HUX IIOJOXKEHUS B

[Iepnonnueckoii cucreme

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (cOoCTaB M 3apsja sapa, oOliee Yucio

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHLIX

COCIUHECHUAX

OTIPENIEATh BHUJ XMUMHYECKOW CBsI3M (KOBaJE€HTHAs W WOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: «BemecTBO 1 XUMUYECKasi PEAKIUsY

PaCKpBIBATE CMBICII OCHOBHBIX XWMHYECKUX TMOHSTHM: pacTBop,
QJICKTPOJUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHYCCKAA AUCCOLHALUA,
p€aKkuu MOHHOI'O O6M€Ha, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aMmpOTepHOCTh, XHMHUECKass CBA3b (KOBaJIeHTHas, MOHHa,



1.2

13

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKad peméTKa, CIIJIaBbI, CKOPOCTb

XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

COCTABJISITh YPaBHEHUS JICKTPOJUTUUYECKON THUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

PACKPBIBATE CYIIHOCTH OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

IIOCPEACTBOM COCTABJICHUA DJICKTPOHHOI'O OajlaHca 3THX peaKHI/Iﬁ
IIpOBOAUTH paC‘IéTH 10 YPAaBHCHUTIO XHUMHYECKOH pe€aKuuu

Ilo Temam: «Hemeramisl u ux coeauHeHus» U «MeTauibl U UX

COCAUHCHU I

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT
ONMCaHHWE TPUMEPAMH MOJICKYJSIPHBIX W HWOHHBIX ypaBHEHHIA

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

COCTaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHNC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH TIO BBITIOJTHEHHIO
na6opaT0pHI)1x XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEHIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a)

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XIJIOPUI-,
Opomun, womun, kapOoHaTt, Qocdar, cumukar, cynbdar,
THUAPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAaX HEOPraHNMIECKUX BEIECTB
ITo Teme: «XuMHus 1 OKpy>Karolas cpeia»

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [TIJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB



3.2

MPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHOU AEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI H3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHUSI — HAOIIOJCHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

9KCIIEPUMEHT (PeaJbHbI U MBICJICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumuu. Poias XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemrectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BCIICCTB

ITonsTHE O METOAAX MTO3HAHUS B XUMHU. UHCTHIE BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

ATOMBI U MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOJIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJICKYJ'ISIpHOG YUCeHUC

XuMuueckas Q)OpMYHa. BanieHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenpHas aTOMHas macca.
OTHOCHUTENbHAA MOJICKYJISIpHAsg Macca. MaccoBasgs J0JIsI XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

KonnuectBo BemectBa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

®du3nueckue U XUMHUECKUE SIBJICHUSA. XMMHUUYECKasl peakius U e€ MpU3HaAKHU.
3aKOH  COXpaHEHMs]  MacChl  BEHIECTB.  XUMHUYECKHE  YpPaBHEHHS.
Knaccudukanus XUMHYECKUX  peakiuil  (COENMHEHHUS, Pa3lIOKEHHs,

3aMelleHus, ooMeHa)

XWMHUYECKUH OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuJIaMy pabOTHI B T1ab0paTopun U MpruéMaMu 00palieHus ¢ 1ad0paTopHBIM
o0opyioBaHHEM, HM3Y4YCHHE W ONHCaHWe (U3UIECKUX CBOWCTB 0Opa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (usudeckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTyIKe, KHTIEHNE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHON  MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBICHHWI, HAOMIOJCHWE W OIHMCAHHE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3joKeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

conu Meau(ll), usyuenmne cnoco6oB pazaenenus cMecei (C TOMOIIbI0 MAarHHUTA,
¢GwIbTpOBaHKE, BBINTAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTAaTOB
MPOBEJICHUS OIBITA, HJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3/IaHUE

MOJIeI€M MOJIEKYJI (IIApPOCTEPIKHEBBIX)
Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue xucinopona. CrocoOb
HOJY4YeHUs KHUCIOpoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TermnoBoil 3¢ (eKkT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKUE peakluu. TOIIMBO: yroib U METaH. 3arps3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOT0 3G PEKTa, pa3pylICHUE 030HOBOTO CIIOS

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpUpo/IE,
dusnyeckue M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOIy4EHUSI.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl o XMMUYECKUM ypaBHEHHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBoputTenb. PacTBOpsIL.
Hacepimiennbie 1 HeHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1oiid BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. Kpyrosopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MPUPOJIHBIX BOA. OXpaHa M OYHUCTKA
MIPUPOTHBIX BOJ

Knaccudukanus neoprannueckux coemunenuit. Oxcuabl. Knaccudukaruys
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpaszyronme. Homenkiarypa okcuaoB. OU3NMYECKHE U XUMHUYECKHE

CBOMCTBA OKCHIOB. HOJ'Iy‘-ICHI/Ie OKCHJO0B

OcHoBanus. Kiaccudukanus OCHOBaHM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryuenne ocHoOBaHUM

Kucnoter. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHUYECKHE cBoiicTBa KuciaoT. Psan aktuBHocTh MetaiuioB H.H. bekerosa.

[Tomyuyenue kucnot



2.9

2.10

2.11

3.1

3.2

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHMYECKUX COCIUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpOJia B BO3JyXeE, MOJlydeHUe, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUs TOPEHUs (1105Kapa), O3HAKOMIIEHHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacno3HaBaHUE W U3Y4YEHHE CBOMCTB BOAOPOJa (TOpPEHHE), B3aMMOJICHCTBUE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJACHNE O0pa3LOB BEUIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
ompezieNieHue PacTBOPOB KHUCIOT M IIENOYe C TOMOIIbI0 HHIMKATOPOB,
UCCIIEJIOBaHUE O0pPa30B HEOPraHWYECKUX BEIIECTB pa3IUYHbIX KJIACCOB,
HAOIO/ICHUE W3MEHEHHUs OKpPAaCKU HMHIMKATOPOB B PACTBOPAX KHUCIOT U
nienouel, uzyuenue B3aumopeiicteus okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCTIOTBI, KHUCIOT C MeTalUlaMH, peakIuil HeWTpanu3aluu, MOTyuYeHUue
HEpPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJHOTO MeTajula JPYTruM U3
pacTBopa CoJId, pelieHre SKCIePUMEHTANBHBIX 3a7a4 Mo Teme «BaxHeiimme

KJIaCCbl HCOPTaHNUYCCKUX COGHHHCHHﬁ))

Ilepnonnueckuii 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBple MONBITKH KIacCHU(PHUKAIMN XHUMHUYECKUX diieMeHTOB. lloHsaTue o
TPYIIax CXOAHBIX DJIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT am(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. Ilepmonnueckas cucTeEMa XUMHUYECKHUX JIJIEMEHTOB
JA.N. MengeneeBa. KopoTkomnepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xuMmuueckux odieMeHtoB J[.MI. MeHnneneena.
Ilepuoasl u rpynmnbl. PU3NYECKUI CMBICT MOPAJKOBOIO HOMEpPA, HOMEPOB

MIEpHO/1a U TPYIIIbI JIEMEHTA
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Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
Ilepuonnueckon cucremsl .M. Menneneesa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH W3MEHEHHMsI paJuyca aTOMOB XHMHYECKHX 3IJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB IO TpyNmaM M IEPUOJAM.
3nauenue [lepnoanueckoro 3akoHa u [lepuogndeckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npakTuku. [[.M. MennaeneeB — y4y€HbI U

I'pa)XKaaHUH

Xumuyeckasi cBsa3b. KoBaseHTHas (MOJisipHAsi M HEMOJSIPHAs) CBS3b.

3HCKTpOOTpI/ILIaT€JIBHOCTI) XHMHYCSCKHUX 3IeMEHTOB. IoHHAs CBI3b

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHBHEIC pCeaKkuru. Hpoueccm

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKHI/Iﬁ (ropeHHe, pC€aKIuu pa31oKCHUA, COCI[I/IHGHI/IH)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo 1 xumunyeckas peakuus. [losropenne

Ilepnonnueckuii 3akoH. llepuogudeckas cucremMa XMMHUYECKHUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX IEPHUOJNOB, KNS, KaldbLUsil MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKCHHEM 3JIEMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

CrpoeHue BemecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAIIIMYECKHX
pEmE€TOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALINYECKON
pPemIETKN M BHJA XUMHYECKOH cBs3u. Kilaccudukanuss ¥ HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX

CO@}II/IHGHI/II\/'I, FCHCTUYCCKAA CBA3b HCOPraHMYCCKHUX BCIICCTB
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Knaccudukanus XuMUIeCKIX peakiuid Mo pa3InyHbIM IpU3HAKaM (IO YHCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 YYaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIuH,

TEPMOXMMHYECKHUE YpaBHEHU. [[OHATHE O CKOPOCTH XUMHUUYECKON PEAKIIUU

[TonsiTue 06 0OpPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuax. lloHsTHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHl, BIMAIONIME HA CKOPOCTb XUMHUYECKOW PEAKIHU WU

IMOJIOKCHUEC XUMHUYICCKOT'O paBHOBCCHUA

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

Teopus MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenpb aucconnanuu. CUabHbIC U cIa0ble JIEKTPOJIUTHI.
Peakiiuun monHoro oomMeHa. Y CioBUs MPOTEKaHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIC ypaBHEHUs peakiuuii. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O rMApOIM3E conen

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMAlNY  KUCIIOT, Imenodeil M coiel (BOSMOXKHO MCHOJBb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHue BOJbI); ONBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (rOpeHHe, peakluu pa3ioKeHHs], COEAUHEHNS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/'I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4
Hewmeramier 1 ux COCIMHECHUA

O6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XAapaKTCPHBIC CTCIICHHU OKHCJIICHUA. CTpOCHI/Ie n (bI/I3I/I‘-ICCKI/IC CBOMCTBa
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2.3
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2.5

MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMoJIeliCTBHE C METa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg KHUCIIOTa, XUMHUYECKHME CBOICTBA, TMOJy4Ye€HHE, NPUMEHEHUE.
JelictBue xJiopa W XJOPOBOJOpPOJA HAa OPraHU3M uejoBeka. Baxkueilume

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC CTeNeHN OKHcaeHus. CTpoeHHe u (PU3NIECKHIE CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KUCIIOPOJIa M Cepbl. XMMUYeCKHue CBOMCTBa cepbl. CepoBOsOpO., CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA. OKCHABI Cephl KaK IPEICTABUTEIH
KUCJIOTHBIX OKCHIOB. CepHast KUCIIOTa, PU3MUECKUE U XMMHYECKHE CBOWCTBA
(oOmre Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XuMHIecKue
peaKkIuy, JekKallie B OCHOBE MPOMBIIUIEHHOTO crioco0a MOIydeHHs CepHON
kucinoTel. [Ipumenenue. Comu CepHON KHUCIOTHI, KAUeCTBEHHAS PEaKIus Ha
cynbdar-non. Haxoxienue cepbl u e€ coeMHEHHUH B IpUpoJe. XUMHUUECKOe
3arps3HEHUE OKPYIKAIOIIEH CPEeIbl COSNMHEHUSIMUA Cephbl (KUCIOTHBIE TOMXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MpeaOTBpalllCHHA

OO6mass xapakTepucTuka 31eMeHToB VA-rpynmnbsl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, paclpoCTpaHEHHE B
npupoe, pusnueckue U XuMuieckue cBoiictsa. Kpyrosopot azora B nmpupoe.
AMMI/IaK, €ro (1)I/ISI/ILI€CKI/IC U XHUMHUYCCKHUC CBOﬁCTBa, MOJIyUCHHUC U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHnre. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCIIOTa, €€
nojy4yeHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeACcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). Mcnonp3oBaHMe HUTPATOB U COJIEH
aMMOHHSI B KaueCTBe MHUHEpPAIbHbIX yJI0OpeHUi. XUMHUECKOe 3arps3HEeHue
OKpYXaroIle cpe/ibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsI3HEHHE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, annorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YI00peHHi

Ob6mas xapaktepuctuka 31eMeHTOB |VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHH OKHCICHHS. YTJIEPOHd, aIOTPOIHBIE

MOIU(UKALMH, PACIPOCTPAHEHUE B NpUpojAe, (U3NUYECKHEe U XUMHYECKUE
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cBoiictBa. Ancop6musi. Kpyrosopor yriepoaa B npupoze. OKCuabl yriaeposa,
ux (pusmyeckre U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJTy4eHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yrinepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KucCIOTa U €€ cond, uX (PU3MYEeCKHne W XUMHUYCCKHE
CBOIiCTBa, Mmony4yeHue u npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03SIMCTBE

[TepBoHavanbHble TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TAaHOJ, TJIMIEPUH, YKCYCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BOKHBIX BEIECTBAX: XHUpaX, OenKax, YIJIeBOJax — W HMX POJIU B KU3HU
yenoBeka. MaTepuaabHOE€ €IWHCTBO OPraHMYECKUX U HEOPraHUYeCKHX

COEIMHEHUI

Kpemuuii, ero ¢Qusmueckue © XUMHYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuze kpemHus(1V) n kpemHueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHUE
B ObITYy, MEIUIMHE, IPOMBIIUICHHOCTH. BakHelue cTpouTeabHble
MaTepuaibl: KEpamMHuKa, CTEKIJIO, IIEMEHT, OeTOH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMH

KHU3HU

XVUMUYECKUH 3KCIEPUMEHT: U3yUeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUUi Ha XJIOpU-
MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKkre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ OOpa3laMH XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C OOpa3laMu cepbl M €€ COeTUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyTauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJeHHe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpPHBIX yA0OpEHMIA; OTydeHne, COOUpaHue, paclo3HaBaHUE
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJICHNE KAaueCTBEHHBIX PeaKkIUil Ha MOH

aMMOHUST W ¢ocharT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHHUS,
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B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENeH KpUCTAUINYECKUX
pemérok ainmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IPOIECCOM
a7icopOLIMK paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; MNpOBEJeHHE KadeCTBEHHBIX peakuuii Ha KapOoHaT- U
CUJIMKAT-UOHBl U M3y4YCHHE IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW ITPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaUIbl U UX COEAUHEHUS))
MeTtaniel U X coeTMHEHNUSA

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
nx nonoxeHus B llepuomuueckonn cucteMe XuMHYeCKuUx syemeHtoB J[.H.
MenneneeBa u ctpoenus aromoB. CTpoeHre MeTalioB. MeTtayuindeckasi CBA3b
U METaUIMYeCcKass KpUCTALIMYECKas peleéTka. DIEKTPOXUMHUUYECKUU Ppsi

HaIPSKEHUN METaJIOB

OuznyuecKkre U XMUMUIECKHe CBOMCTBA MeTayuIoB. O0IIMe cCriocoObl OTYUYSHHUS
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUThI UX OT
koppo3uu. CruiaBbl (CTaib, YyryH, JIOPAJIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B 6LITy 1 NPOMBIIIINIICHHOCTH

[Ilenounsle MeTaybl: nosioxkeHue B [leproguueckoil cucteMe XUMHUYECKHX
aneMeHToB J[.M. MenzneneeBa; CTpoeHHE UX aTOMOB; HAX0KJIEHUE B IIPUPOJIE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMEe IETOYHBIX METaIOB U UX

COeTMHEHNN

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOXKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W KalblUsd. BaKHEWIHWE COCIUHEHUS KalbIHsA (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUs

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBa OKCHIA W

THUAPOKCHU A AJIFOMHUHHASA

Kenezo: nonoxenue B [lepuoanueckoil cuctreMe XuMuueckux 3neMenToB J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxoXJIeHHe B mpupone. dusudeckue u
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XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyYEHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (U3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
UCIIOJIb30BaHUE BHUJCOMATEPHAIIOB); MCCIEIOBAaHUE CBOMCTB ECTKOM BOIbI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKLIUN HA HOHbI
(MarHus, Kanublms, amoMuHusA, 1uHKa, keneza(ll) u sxemesa(lll), memu(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(OTEpHBIX CBOMCTB T'MIPOKCHA ATIOMMHHUSA U THAPOKCHUIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/J1a4 110 TeMe «BakHelme MeTamibl

Hn UX COCAUHCHUA»
XuMus u OKpYyzKaromas cpecaa

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHSI U 300pPOBLE. be3omacHoe HCIIOIB30BaHNE BEIIECTB U
XUMHUYCCKHUX peaKquI B 6LITy. HepBa;I IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHHUSIX

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomient cpeasl [TK. Ponb xumun B pelieHu# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, NPUPOAHBIN ra3, He(Th),
IPOAYKTHI UX EPEpadbOTKU, UX POJIb B OBITY U IPOMBILIUIEHHOCTH

XUMHYECKUH SKCTIEPUMEHT: N3ydeHne 00pa3lioB MaTepHaioB (CTEKJIO, CIIJIaBbl

MCTAaJIJIOB, ITOJIMMCECPHBIC MaTepI/IaJIBI)



IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

1

11

1.2

1.3

2.1

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

IIpencrasnenue:

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAYYHBIX MECTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKIlI/If/'I; YMCHHUC HUCIOJB30BATH MOACIMW  JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TE€XHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JIOCTHIXKEHUSX
XUMHUYECKOW HAyKH, YTO IO3BOJUT OOYYArOIIMMCS PAacCMaTPHBAThH
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

Bianenne cucreMod XMMWYECKHX 3HAHMM M YMEHHME IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHHI>i, KOTOpAas BKIIFOYACT:

BOKHEHUIINE XUMHUUYCCKHE IIOHATHS. XHMHYSCKHH DIIEMCHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAs
MacChl, KOJMYECTBO BEIIECTBAa, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsIsl), XUMHUYECKas
peaKIus, peakiud COCIUHEHUS, PEaKIUU PA3JIOKECHHS, PEAKIUU
3aMeIIeHus, peakud OOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JIOJISI XMMHYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA



2.2

2.3

3.1

3.2

3.3

3.4

KOHILIEHTPALUs BEILECTBA B PACTBOPE, SIAPO aTOMA, HIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATENIBHOCTD, OJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
ANIEKTPOIUTUYECKAs JIMCCOLMAIMs, PpPEaKkUUd MOHHOIO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus

MCTAJLII0B, CILJIaBbI

OCHOBOIIOJIATAIOLINE 3aKOHbl XMMHM: 3aKOH COXPAHEHHUS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpHU:, TCOPHUA

ANEKTPOJIUTUYECKON AUCCOLUALINHI
Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpaibHble YJOOpPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CEILCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BJIMSHUE BEIIECTB M XUMHUYECKHUX IMPOLECCOB Ha

OpraHM3M 4YeJIOBEeKa U OKPY’KAIOLIYI0 PUPOIHYIO CpeLy

YMCEHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHHUA CO 3HAHUAMH IOPYTrUx

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa paGOTBI C pa3JINYHbBIMU UCTOYHUKAMU PIH(bOpMaLII/II/I
10 XuMHnu (Haquaﬂ U HAy4YHO-NIOIyJidpHas JIMUTEpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0-H03HaBaTCJIBHBIX 3aga4



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

BnageHne ocHOBaMM MOHATHMMHOIO ammapara U CHUMBOJUYECKOTO
A3bIKa XUMHHU 711 COCTaBIIEHUSI (POPMYJT HEOPTraHUUECKUX BEIIECTB,
YPaBHEHUN XHUMHUYECKUX PEAKIUH; OCHOBAMHU XHUMHUYECKOU
Homenknarypsl (IUPAC u TpuBHanbHOI)

YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AIIEKTPOHOB), PACIpEAEIECHUEM 3IIEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM aTOMOB II€PBbIX TPEX NEPHUOJOB, KATUSA U KaJbLUs
[IpeacraBnenne O  MEPUOAMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJnyc aToma, JIEeKTPOOTPULATEIbHOCTD),
MPOCTBIX M CIIOKHBIX BEIIECTB OT IIOJIOKEHUS 3JEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJATPYIIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuuupoBarh:

XUMHUYECKHE IEMEHTBI

HEOpraHUYEeCKUE BElIeCTBa

XUMHUYECKHE PeaKuu

YMeHue onpeaenrs:

BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB, 3apsiy

HOHa

BUJ XMMUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B
COCTMHCHUSAX

XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)
OKHCITUTETh U BOCCTAHOBHUTEIIb

YMeHue xapaktepu3oBarh (pU3NUecKre U XUMHUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIOPOA, O30H, BOJOpPOA, TpaduT, ammas,
KpeMHull, a3or, ¢ocdop, cepa, XJop, HATpui, Kajauil, MarHui,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)

CIIOXKHBIX BEIIECTB, B TOM YHMCJIE€ MX BOJHBIX PAacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIBI H THIPOKCHJIBI
metaimoB |-l1A rpynm, amromunus, meau (1), nunka, xenesa (11 u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pocdopa (111



9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THas,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )
MPOTHO3UPOBAaTh M  XapaKTEepPU30BaTh CBOWCTBA BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHHE BEIIECTB B
3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX

YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIUH,
B TOM YHCIIC:

peaKkIuii HFOHHOTO OOMeHa

OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI

WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
(TpyIi) HEOPraHUYECKUX BEUIECTB

MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
YMeHre BBIYMCIATH (IIPOBOAUTH PACUYETHI):

OTHOCHUTEIIbHYIO MOJEKYJSPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUHN

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

M0 ypaBHEHUSAM XHMHYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTyKTOB pPEaKIInn
Brnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
U XUMHYECKHUX SIBJICHUH; yMEHHE C(HOpMYIHpOBATH MPOOJIEMYy |
MPEJIOKUTH MMYTH €€ PEIICHUs

Oe3omacHOil pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKON
MOCY/I0¥ M JTa0OpaTOPHBIM 000PYOBAHHEM

MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKH3HU, IPABHIIAMU TTOBEACHHS B
HeNsiX cOepekeHUs 30POBbS U OKPYXKAIOMIeH MPUPOAHON CpEeIibl;
MMOHMMaHHe BpeJia (OIMMaCHOCTH) BO3JICHCTBHS HA JKUBBIC OpPTraHU3MBbI

OHpCIICJ'IéHHLIX BCIICCTB, CII0CO00B YMCHBIICHUSA u

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/U{



13

131

13.2

13.3

13.4

135

13.6

13.7

13.8

14

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3Y4YCHUC nu OIMMCaHHC (bI/I3I/I‘IeCKI/IX CBOMCTB BC€IICCTB,
O3HAaKOMIJICHHC C (I)I/I3I/I‘ICCKI/IMI/I U XUMHWYCCKUMU ABJIICHUAMU, OIIBITHI,

WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

IMOJIYUYCHHE KHUCIOpOoada MW HM3YUCHHE C€ro CBOﬁCTB; IMOJIYYCHHC
BOAOpPOJa U U3BYUCHHUC €TI0 CBOﬁCTB; IMOJIYUCHHUC YITICKHCIIOTO I'a3a U
HN3Y4YCHUE €TI0 CBOﬁCTB; IIOJIYUCHHUEC aMMHaKa W HM3YUYCHUE €TI0

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH

paCTBOpéHHOFO BCIICCTBA

IPUMEHEHUE  HMHAMKAToOpoB  (JlakMyca,  METWJIOpaHXa U
denondranenna) g onpeneieHus XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U ILIeJIoYei

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aUMOJCHUCTBUS KUCIIOT C METalljlaMu,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA u HEPACTBOPHUMBIMHU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC an)OTepHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYCCKUX COCHHHCHHﬁ)); ((3J'IeKTpOHI/ITI/ILICCKa$I
JUCCOLIMAITHS) , «Baxneimue HeMeTaIbl U HX COCAMHCHUA,

«Baxneiine MeTalIbl M UX COSTUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIIKNE B BOJHBIX PAacTBOpPaX HOHBI: XJIOPUI-, OpOMUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, ATIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

YMmeHnue:



141

14.2

NpPEICTaBIATh PE3yJIbTaThl ASKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeabCTB, I'paMKOB M TAOJUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH

YCTaHABJIMBATh  CBS3M  MEXJIy  pealbHO  HaOII0JaeMbIMU

XUMHUYCCKHUMH ABJICHUAMU W IpoHeCCaMu, IMNPOUCXOIAIIUMMU B

MakKpo- ¥ MUKPOMHUPE, 0OBACHATh IPUUMHBI MHOTOOOpPa3Hsl BEIIECTB



INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

[lepBoHaYaIbHBIC XUMUYECKHUE TIOHSATHS
Uuctsie BemecTBa u cMecu. CriocoObl pa3ziesieHus: cMecei

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumuaeckas (bopMyna. BanenTHOCTF aTOMOB XHMHYECKHX DJJICMEHTOB.

CreneHp OKUCICHUS

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAas aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.

B3aumocss3s KOJIMYECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

du3nyeckre U XUMAYECKUE SBICHUS. XHUMHUYECKas peakuuga u eé IMPU3HAKH.

3aKoH COXpaHCHHUA MACChI BCHICCTB. XUMHYECKUE YpaBHCHU

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB

[Iepnonnueckoii cucremst .M. Menneneena

3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB IEPBBIX Tpex
NnepruoaoB, Kajius, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX U HEMECTAIIIMYCCKHUX CBOI\/'ICTB) n Hux COG}II/IHCHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM DJOJICMCHTOB B HCpHO,Z[PI‘-ICCKOfI CHUCTEME H

CTPOCHUEM HUX aTOMOB
Crpoenue BeniecTBa

Xumnueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl) CBA3b.
DNeKTPOOTPUIIATETLHOCTh ~ XUMHYECKUX  dJeMeHTOB. VIOHHas  CBS3b.

Merannueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Tunbel KpUCTAINIMYECKUX pEETOK (aTOMHAasi, HMOHHAs, MeTajuIMdecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH M BHUAA

XUMHUYECKOH CBI3U

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX COCIMHCHUH: OKCHUJIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHH (IMIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX)

dusznueckue W XMMHUYECKHE CBOWCTBA TNPOCTBIX BEIIECTB-HEMETAIIOB:
BOJIOPO/IA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnuecke U XUMHUUECKUE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. BHCKTPOXHMH‘ICCKHIZ

psi HaNpsDKEHUH METalyIoB

dusnueckue ¥ XMMUYECKHE CBOMCTBA BOJOPOJHBIX COSINHEHUH HEMETalIOB:
XJIOPOBOJIOPO/ia, CEPOBOAOPOIA, AMMUAKa

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonydenue
OKCHJIOB HEMETAJIOB

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIIA rpynn, munka, meau(ll) u

xenesza(ll, 11). [ToxydeHre OKCHIOB METAILIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMeEpe
THIPOKCUIOB alllOMMHHUA, KeJe3a, ULuHKa). [loimydyeHne oOcCHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

OO0mue XUMUYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOTOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOH, KpeMHHUEBOM, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucior

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit

[Tonmyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJAa, aMMHaKa,
YTJIIEKUCIIOro ra3a B 1abopaTopuu

[Tonyyenne ammuaka, CEpHOM U a30THOM KHUCIIOT B MpOMBbIIUIeHHOCTH. O0miue

CITIOCOOBI MOJIy4YCHHU A MCTAJIJIOB



4.12

5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

['enernueckas cBsI3b MEKy KJIACCAMU HEOPTAaHUYECKUX COCTUHEHUN
XUMHYECKUE PEAKIIUU

Knaccuukanus XuMHUeCKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKHX YJIEMCHTOB

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.

DK30- " OHAOTEPMHYCCKUEC pPCAKIIH. TepMOXI/IMI/I‘IeCKI/Ie YPaBHCHUSA

OKuCINTEIBHOBOCCTAHOBUTENbHbIE peakMU. OKUCIUTEIN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OaslaHC

OKHCJIUTEILHOBOCCTAHOBUTEIIHHOM pC€aKuuun

Teopus >7eKTpOAUTHIECKON Arcconranuu. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI

W HECOJICKTPOJIUTEI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Auccouruanmnmn

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU
XHMHMS M OKpYyXKarolas cpeaa

BemectBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKka. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKHUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

XUMUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJIK). Ponp xumun B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COSIUHEHUI B
OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIhCKOM Xo3siiicTBe. [IpuMeneHue
METAJJIOB U CIUIABOB (CTallb, YYTYyH, AIOPATIOMUHUI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX COeTMHEHMH. [[oHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[IpupoaHble MCTOYHUKH YTIEBOJOPOAOB (Yroib, MPUPOAHBIN ra3, HE(PTh),
MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH
[lepBoHavabHBIE TIOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoaa (MeTaH, 3TaH, STHIIEH, alleTUIIEH, TaHOJI, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTne 0 OMOOTMYECKH BaKHBIX BEIIECTBAX: JKUPAX, OIIKaX, YIIIeBOIaX — U UX

POJIA B JKU3HU YCIIOBCKA



7.1
7.2
7.3

Pacuyérer:
o GpopmyiaM XUMHUYIECKUX COCTMHEHUHN
Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPAaBHCHHUAM
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