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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIICNIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeAeNseT BO3MOXHOCTH IMpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
HNOHATUI O XUMUYECKOM DIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU M3YYCHHUH BEIIECTB M XMMHUYECKUX PEaKIUil, B
dbopMHUpPOBAaHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycloBHil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOIIMMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTeIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPABICHHOCTH JadbHEHIIIETO
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpasoBanus, cocraBisieT 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. PU3WYECKHE CBOWMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHNS, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOJIOJECHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCaHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4eHUE CIOCOOOB PA3ENICHHUS] CMECEH: C MOMOILBI0 MAarHuTa, (PUIBTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
MOJIyYeHHUs] Kuciopoda B JjabopaTopuud W IpoMblnuIeHHOCTH. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma xak pactBopurens.  PacTBOpBI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOICTBA OKCUJIOB. [lomyueHune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHocTM metaimoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COAEPKaHUsl KUCIOPOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, MOJydeHHUE, COOHMpaHHWE, paclo3HABAHUE M U3YYEHHUE CBOWMCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C PA3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PELUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEepUOoa U TPYIIILI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenpeneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpornecchl OKUCIIEHUS K BOCCTAHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHusl, COSAUHEHHUS ).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

@uznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOIbI, MOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCcKUX peakiuii Mo pa3IuvyHbIM MPU3HAKAM (TI0 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHIAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUUMU M MOJIOKEHUE XUMHUUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CIOBHS MPOTEKAHUsI PEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, IpoLEcca AUCCOLUAIIMH KUCIIOT, IeJI0uel U cojiei (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4Y€eHUE, NOpuMEHeHue. JleiictBue xjopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOWCTBA (0011IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCAMHEHWW B MpHUpPOJAEC. XUMHUYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIICHHs. A30T, paCHpPOCTPAHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoae. OKcuipl yriepona, Ux (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTAa U €€ COJM, UX (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: )KUpax, OeNKax, yrieBojgax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (V) u kpemaneBoit kuciore. CUIMKATBI, MX UCIOIB30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHUI (BO3MOXKHO MCIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YYEHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEIMHEHU (BO3MOKHO MCIIOJIb30BAaHUE BUEOMATEPUAIOB), 00pa3liaMi a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbi0 (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB YIJIIEKUCIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUS.

MeTaJibl 1 MX COeTMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kainus. [IprMeHeHHe IIeJIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



KaJiblusl. BaxkHeiline coeuHeHns Kanblus (OKCU, TUAPOKCU], comu). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCH]IA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKA, skere3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «BaxuHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTrax U OTPaBICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmoie ceazu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEJIMYMHBI, CAUHUIBI W3MEPEHUsSI, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOJHEHUH XUMHYECKUX SKCIIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 W TMO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C YYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOLIEHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSATh Pa3lnYHble METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpoBaTh B Ipolecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XO€ Auajiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3EHTALHNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHblE€ 3HAHUSA, YMEHHUS M CIOCOOBI



JNEUCTBUM, BUABl JESITEIBHOCTA IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETALNN, IPEOOPA30BAHUIO U MPUMEHECHUIO B PA3TUYHBIX YICOHBIX U HOBBIX
CUTYyaIHUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJIEHHS, XMMHYECKasl peakiusi, KiIacCU(UKaIUs pEeaKUuui: peakuuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBS3b, WOH, KaTHOH, AaHWOH, pACTBOp, MaccoBas JIOJds BeIlecTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B lleprogumueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIlIMe TEPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJacCU(UIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, O0O00IIeHHEe, CHUCTeMaTU3alluio, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIeIOBATH IMPaBUJIaM MMOJIb30BAHUS XUMHUECKOM MOCYA0U 1 JIA00PATOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeTEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, HWOHHAs, MeETa/UIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IOHMMaHUE: OIUCHIBaTh U XapaKTepHU30BaAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOANUECKON TabIHUIIEe, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIMHEHUHN B MpeAesiax MaJlbIX MEPUOAOB U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCJIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJI0O XHMHYECKOIo J3JieMeHTa Mo ¢dopmysie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
obopy/oBaHMEM, a TakKXe TMpaBwia oOpalieHus C BeEIIeCTBaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUJI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3alINIO, BBISIBIICHHE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE ITJNTAHUPOBAHHUE

8 KJI

Ne

ACC

HaumenoBaHue pa3jiesioB u

KoanuecTBo 4acoB

KoHnTpoJbHbie

IIpakTH4eckue

JuaexkTpoHHbIe (HU(pPOBbHIE)

n/m TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/bHbIE PECYpPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
Xumus — BakHas 00J1acTh
11 eCTeCTBOSHava 1 5 2 https://m.edso0.ru/YNVJIX660G
HpaKTI/IHCCKOI/I JCATCIIBHOCTHU
YyeJloBeKa
B
1.2 CHICCTEA H XHMITECRHC 15 1 https://m.edso0.ru/ONNXR1VFO
peaKIuu
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
Bozayx. Kucnopon. ITo e
2.1 AYX. SHCHOpO T 6 https://m.eds00.ru/D5BORTY30
00 oxcugax
B T
2.2 OROPOAL- LIOMATHE O 8 1 https://m.eds00.ru/5D61JZ6PS
KUCJIOTAaX M COJIIX
Bopa. P I
2.3 OAa. TaCcTROPHL. LIOATHE 5 1 1 https://m.edso0.ru/M13I5KJBM
00 OCHOBaHUSX
OCHOBHBIE KJIACCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.eds00.ru/0TSASMOWT
COEeTUHEHNN
Hroro no paszneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznea 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMUYECKUX AJIEMEHTOB /. 7 https://m.edsoo.ru/TCBIJIBVWFZ
U. Menpneneesa. Ctpoenue

aToMa

XUMHYECKasA CBI3b.
OKHUCITUTENBHO-

3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJILHBIE
peakiuu
Wroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

[10 ITPO'PAMME 08 > >



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
Pa3nea 1. BemecTBo U XuMH4YecKne peakiun
[ToBTOpeHwue u yriydiieHue 3HaHu|
1.1 P T 5 1 https://m.edsoo.r/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 P 4 https://m.edsoo.ru/AFNALWGT7U
XUMHUYECKHUX PEAKITHIA
DNEKTPOIUTHYECKAS TUCCOLUAITHS.
13 P 8 Hiat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUU B PACTBOpPAX
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.1 B partep 4 1 https://m.eds00.ru/ZTN1F700I
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0mas XxapakTepUCTUKa XUMHUUECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.eds00.ru/VOXDOUX2S
WX COCIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUH B WX COCAMHCHHUS
Hroro o pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

3.1 OO01111e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxneime MeTamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazaeny 20
Pa3nes 4. Xumus n okpyxapmas cpeaa
B
41 CULCCTBA H MATCPHAIILL B KHSHH 3 https://m.edsoo.ru/TENBWEF7Y
YyeJIoBeEKa
Utoro no pazneny 3
PesepBHoe Bpems 3 https://m.edsoo.ru/FYS5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJICHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBINH 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg — peaklUuid: peaklud COCAMHEHHUS, PEaKuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHs, pEakluu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBON 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUILTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX TIOHATHHA U

NPUMCHATH 5TU TOHATUA IPU OITMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

13

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (POopMysn

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PAaCKpbIBATH CMBICII 3dKOHOB  COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHsA, 3aKOHA

ABoraapo

1.5

1.6

OTpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHapHBIX
COEIMHEHMSX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIbBHYHO MOJICKYJIIPHYIO U MOJISIPDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHECHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHUE, OKCHEPUMEHT  (peajabHbIi |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHE DKCIIEPUMEHTHI
[0 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JJPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCIILHEIC pCaKkumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHM: AApO aroMa,

AJNIEKTPOHHBIA CJIOM aToMa, aTtomMHas opOuTanb, paguyc aroma,




XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJEHTHAS CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, WOHHAs CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica Ilepuoamueckoro 3axkona JI.M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJIEKTPOHOB U paclpeAeseHUe UX O AIEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIPCACIITE BUJ XUMHYECKOH CBS3H (KOBaJICHTHaSI u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BemiecTBo 1 XUMHYECKas peakuus»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJIEKTPOIUTHI, dIEKTPOIUTHUECKAs TUCCOLMALINS,
peakIMy HOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peakuumy, OKUCJIUTEID,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHa}I, HOHHAasd,




1.2

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUU U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI
MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHX peakuuit
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

[To Ttemam: «Hemeramnsl u ux coeguHeHus» U «MeTamibl U UX
COETMHEHUS»

XapaKkTepu3oBaTh  (OMHCHIBaTH) oOmMe W  crenuduyeckue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAs
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUIaM OOpaIleHUs ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJHEHUIO
abOPaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OINBITHBIM MYTEM XJIOPHI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOpPAX HCOPIraHNUYCCKUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIUTEIIBHON JIEATEITBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTEeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XHUMHYCCKUX pCaKHHﬁ; CCTCCTBGHHOHay‘{HBIe
METOJIbI TO3HAHUS — HAOJIOJCHHE, WU3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayanbHbBIE XUMUYECKUE TIOHATHS

IIpenmer xumun. Ponp XUMUUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena n BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE

BCIICCTB

IIonstue o MCTOJaXx IIO3HAHWA B XUMHUH. YucTele BCIICCTBA 1 CMCCH. CnocoObl

pasaciICHUs cMmecen

13

14

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTblie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummaeckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MOJEKyJIsApHas Macca. MaccoBas 4011 XHMHUYECKOTO

JJICMCHTA B COCANHCHHNHN

1.5

1.6

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3auMOCBSI3b KOJIUYECTBA,
Macchl M YHUCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

®dusnyeckue U XUMUYECKUE SABIICHUA. XUMHUUYECKasl peakuus U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeHIeCTB.  XMMHYECKHE  ypaBHEHUS.
Knaccupukanus  XxuMHuYecKWx  peakuuid  (COEAMHEHHUS, Pa3JIoKEHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyAOH, C
npaBUIaMu paboTHI B TabopaTopuu U npuéMaMu oOparieHus ¢ 1abopaTopHbIM
o0opy/soBaHHEM, W3Y4YeHHE M ONucaHue (U3MUECKUX CBOMCTB 00pa3iioB
HEOPTraHWYECKHX BENIECTB, HaOmoAcHUe (u3ndeckux (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAllUs BOJIbI) U
XUMUYECKNX (TOpeHHE CBEUYH, TMPOKAIMBAHUE MEIHOW  TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHHM, HAONIIOJEHHWE U OIHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pasoKeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa Meau(ll) mpu HarpeBanuu, B3auMOJEIICTBHE JKele3a ¢ pacCTBOPOM




commu meau(ll), m3ydenne cnoco0oB paszieseHus: cMecei (C TOMOIIBI0 MarHuTa,
¢mIbTpOBaHMe, BHIMAPUBAHKUE, AUCTUILUIALMS, XpoMarorpadus), npoBereHue
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeNIeld MOJIEKYII (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucnopon — sieMeHT u mpocToe
BelecTBo. HaxoxeHne Kuciopoaa B nMpupoje, GU3NIeCKue U XUMHUSCKUE
cBoricTBa (peakiuu ropenus). Okcunpl. [Ipumenenne kucimopoaa. CriocoOb
IOJIyUYEHUsI KHCIIOpoJa B JabOpaTopuu U IMpoMbIIeHHOCTH. Kpyrosopor

Kucaopoja B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3hdexT XuMUUEeCKOW peakiuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0s

2.3

2.4

2.5

Bonopos — anemeHT U npoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
¢Gu3MYecKe W XHMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI ITONYYCHUS.

Kucnore! 1 conn
MomnsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
HaceliienHble 1 HEHACBILEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg noss1 BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpPOAE M B KU3HHU uenoBeka. Kpyrosopor
BOJABl B IMpHpoAe. 3arpsi3HEHHEe MpUPOAHbIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BOI

2.6

2.7

2.8

Knaccudukanus neopranmdecknx coeanHeHuid. Oxcunbl. Knaccuduxarms
OKCHJIOB: cojieoOpa3yomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasytone. HomeHnkinaTypa okcuioB. @usnueckue M XUMHUYECKHE

CBoOMCcTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBONCTBA

ocHoBaHu. [Torydenne ocHOBaHMI
Kucnotel. Kmaccudukamus kucnor. Homenknarypa kucnor. @usndeckue u
XUMHUYEeCKHe cBoMcTBa kucioT. Pag aktusHOocTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCJIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. ®uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

ITonyuenue cose
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COECIMHEHUI

XVUMUYECKUH OKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJIydeHUe, coOupaHue, paclio3HaBaHUE U M3yueHUE
CBOWCTB KHCIIOPOJ1a, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BOSHUKHOBEHHSI U MIPEKpaIlleHus: TOpeHus (Ioxkapa), O3HaKOMJICHUE C
o0pa3lamMu OKCHUZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOUpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpeHHE), B3auMOJICHCTBUE
BOJIOpO/A c OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEpHAIOB), HaOI0/IeHuE O0pa3IOB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PA3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEeAENEHHOW MaccoBOU
JIOJIEM  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJb30BaHUE BHJICOMATECPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TMOMOIIBI0 HMHIAMKATOPOB,
UCCIIEIOBaHUE OO0pPa3I[0OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, ulyuenue B3aumoeiictsus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaJUIaMH, PEAaKIUi HEeUTpaIu3alum, MOJydeHHE
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTajia JpPyruM Hu3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HECOPTaHNUYCCKUX COE€IUHEHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMHYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBple MONBITKM KJIaCCU(PHUKAUU XUMHUECKUX 3JeMeHTOB. [lonstue o
IpyMNIax CXOAHBIX 3JEMEHTOB (ILENOYHbIE U IET0YHO3EMENbHbIE METaJlIbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. llepuoanueckas cucremMa XUMHUUYECKUX DIIEMEHTOB
JAW. MengeneeBa. Koporkonepuoanas u UIMHHONEPUOAHAS (QOPMBI
Ilepronnueckoit cucremsl xumudeckux dnaemeHToB .M. Menneneesa.
Ilepuonsr n rpynnsl. U3NYECKHUI CMBICI HOPSAIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpymiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
DJIGKTPOHHBIX 000704YeK aTroMoB TMepBbIX 20 XHUMHUYECKUX JJIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenzaeneeBa. XapakTepucTUKa XUMUUECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOWCTB MO TpyIIaM U IMEepUOJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKIaHUH

Xumuueckasi cBs3b. KoBajeHTHass (MoOJsipHAss W HEMOJSIpHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. MloHHas CBI3h

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YUYCHHUC 06pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBHEC THAPOKCHAA MHKAa C PpacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUEC OIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEHUE, peakluy pas3yioKeHUs, COCTUHEHMS])

9 KVIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B llepnoamueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTATUTMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMHUYECKOW cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapOJIHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBbIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, TFCHCTUYCCKAsA CBA3b HCOPTraHUYCCKHUX BCIICCTB




13

Knaccudukarust XuMudecknx peaknuii o pa3IudHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XAMHAYECKOU p€aKkuuu

14

1.5

[TonsiTie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKkoi cBsi3u. CrerneHs quccouranuu. CUIbHBIC U CIIa0bIe SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBus MPOTEKaHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpauIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUN W COJIE B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonstue o TuapoJImn3eC coJieit

1.7

XuUMH4YecKni OKCIICPUMCHT. O3HAKOMJICHHUC C MOACIIAMHU KPUCTATIMYCCKUX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAJIOB U HeMeTaioB (rpaduta u
ajmasa), CJIOXHBIX BEIIECTB (XJIOpHJIa HATPUs); UCCIEAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEeaKiMu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
HCCIIC/IOBAaHUE  DJIEKTPOIPOBOTHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLIMAIIMU KHUCJIOT, WIeNoYei U cojedl (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUIFOCTPUPYIONUX IPHU3HAKU
MPOTEKaHUs peakiuii HOHHOTO 0OMeHa (00pa3oBaHMe OcajKa, BhIIEICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, peakluy Pa3iokKeHHs], COSAMHEHHUS );
paciio3dHaBaHWE€ HCOPraHMYCCKUX BCIIECCTB C IMOMOIINBKO KAYCCTBCHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamne! u uX coeauHeHUs

2.1

O6H_[aﬂ XapaKTCPUCTHKA TaJIOI'CHOB. OcoOeHHOCTH CTpOCHUSA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIor€HOB. XMMHUYECKHE CBOWMCTBAa Ha MpPUMEpE XJIopa
(B3auMOJEHCTBHE C METalIaMH, HEMETAJUIaMH, IIeJo4aMu). XIIOPOBOAOPO.
ConsiHast KMCJOTa, XHMHUYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U UX HAXOXKICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpO/a M cephl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckue M XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK IPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (PU3MUECKUE W XHMHUYECKHUE CBOWCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUE
peaKIyy, JeKalyue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIy4YeHUs] CepHOU
kucinoThl. [Ipumenenue. Cou CepHON KHUCIOTHI, KAYeCTBEHHAs PEaKIUs Ha
cynear-uoH. HaxoxaeHnue cepbl u €€ COSTMHCHUN B MPUPOJIC. XUMUIECKOE
3arps3HEHUE OKPYKAIOMICH Cpellbl COCTUHEHUSIMHU Cephl (KUCIOTHBIC JOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeIOTBPAIECHHUS

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHM OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoze, pusndecKkue 1 XuMUIeckre cBoiictsa. KpyroBopor asora B mpupoze.
AMmMmHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, MOJIydeHHE U
npuMmenenre. Coin aMMOHHMSA, UX (PU3MUECKME W XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUsL. A30THas KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHYecKre cBoicTBa (001IMe KaK MpeCTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHMSI B Ka4e€CTBE MHUHEPAJIbHBIX yH00peHHil. XUMHUYECKOe 3arpsi3HEHue
OKpY’Karollel cpesibl COeTUHEHUIMH a30Ta (KUCJIOTHBIE JOXK/IH, 3arpsA3HEHUe

BO3/yXa, IOYBbI U BOJOEMOB)

docdop, amnorponHsie MogudpuKauu gochopa, GpuznIeckue U XUMHIECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas xucimora, Qusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATBHBIX YA0OpEeHU

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKkTepHbIe CTENEeHM OKHUCICHHMA. YTJIEpOid, aJIOTPOIHbIE

Mou(UKaAIMK, pacHpoCTpaHEHUE B Ipupone, (U3NYECKHe U XMUMHUYECKHE




2.6

cBoricTBa. Ancopomus. Kpyrosopor yriepona B npupoze. Okcuibl yriepoa,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KUBBIC OPraHU3MBI,
MOJIy4YeHUE U IPUMEHEHHUE. DKOJIOTHYeCcKue MpoOIeMbl, CBI3aHHbIE C OKCUIOM
yraepona(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KIMMATa; MAPHUKOBBIMA
¢ dext. YronpHas kuciora U e€ coiM, UX (QU3NUYECKHMEe U XHUMHUYECKUE
CBOWCTBa, MoJIydeHUe U npuMeHenue. KauecTBennas peakuus Ha KapOoHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, alleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kuciora). x cocraB u xumuueckoe crpoeHue. llonsarue o Ouosornuecku
Ba)XHBIX BEIECTBaX: XHpaxX, OeJIKax, yIJIeBoJaX — U HUX POJIM B KU3HU
yesioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COE€IMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHUE CBOKMCTBA, WOJY4YCHUE U
npumenenue. CoeHeHUsT KpeMHuUsl B npuponae. O0mue npeacraBieHust 00
okcune kpemuusi(1V) u kpemuueBoi kuciore. CHIMKATHI, UX HCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TNPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHualibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, skene300eToH. [IpoGiembl
0C30MMacHOTO MCIOJIB30BAaHUS CTPOHMTEIHHBIX MATEPUATIOB B ITOBCEIHEBHOMN

KHN3HHU

2.8

XUMHUUECKUHN SKCIEPUMEHT: U3ydyeHHe 0o0pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMI HA XJIOPUI-
UOHBl U HaONIOJeHHE MNPU3HAKOB MX MPOTEKAHUsS; OMBITHI, OTpa’karollue
¢duznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUEOMATEPHUAIOB); O3HAKOMJIEHHE C 00pa3lamMH XJIOpPHI0B
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXXHO HCIMOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUS caxapa MoJ| JIeiicCTBUeM KOHLEHTPUPOBAHHOM CEpHON KUCIIOTHI,
U3Yy4EeHHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TpU3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MCIIOJIB30BaHUE BHJIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YI0OpEHHU; MoTydeHre, COOMpaHue, paclio3HaBaHUE
Y U3YYEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEAKLUl Ha MOH

amMMOoHMST U (ochaT-MOH M HU3ydyEHUE MPHU3HAKOB HX MPOTEKaHMUS,




B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HM3yYE€HHUE MOJENIEH KPHUCTAIITMYECKUX
pemérok anmaza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C IPOIECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM M yCTPOICTBOM
MIPOTHBOTa3a; MoJyueHHue, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEakiuii Ha KapOoHAT- M
CUJIMKAT-UOHbI M M3YYCHUE NPU3HAKOB MX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHelme HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl ¥ BX COCIUHECHNUA

3.1

OO0mast XapakTepuCTUKa XUMHUYECKHUX 3JIEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHuss B llepuogmyeckoi cucremMe xummyeckux snemeHToB JI.U.
MenneneeBa u ctpoenust atroMoB. CTpoeHHe MeTajIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalNIM4yecKass pemérka. OJNEeKTPOXUMHUYECKUN Pl

HaHpH)KeHI/Iﬁ MCTAlJIOB

3.2

3.3

duznyeckue U XMMHUYECKHe cBoiicTBa MeTasioB. OOIIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsle MeTalbl: MoyiokeHue B [leproguueckoil cuCTeMe XUMHYECKHX
sanemeHnToB JI.1. MenneneeBa; CTpOCHHE UX aTOMOB; HaXO0XIEHUE B MPUPOJIE.
duznyecKkue U XUMUIECKHe CBONCTBA (Ha mpuMepe HaTpus U Kanus). OKCHbl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

3.4

[llenoyno3eMenpHBIE METAIBl MarHuii W KalbIUM: IIOJIOXKCHHE B
[lepnoanueckoit cucreme xumudeckux oanemeHtoB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi W Kainplius. BakHeimue coenuHEeHHs] Kalblus (OKCHI,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMUYECKUX AIIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. OPuznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHbIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMuieckux 3nementos J1.1.

MCHHCHCCBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOIAC. du3znueckue M




3.7

4.1

XUMUYECKHE CBOMCTBa jkene3a. OKcuapl, TUApOKCHabl U conu xene3a(ll) u

xkene3a(lll), ux cocras, cBOMCTBA U MONyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJJIOB U CILIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUS OKCHJAa KaJbllUd U HATPUS C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHMsl jKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKIINI Ha NOHBI
(Maraus, Kameius, amomuHus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HAOJI0/ICHUE U OTIMCAHKE TIPOIECCOB OKPAIIMBAHUS TUTAMEHA MOHAMHU HATPUS,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANBHBIX 337a4 10 TeMe «BakHeline MeTaibl

7 UX COCTUHCHUS)

XHUMHS ¥ OKpYXKarolas cpena

HoBsie maTepuansl 1 TexHoJOrMU. BemecTBa 1 Marepualibl B MOBCEIHEBHOMN
JKU3HU YesloBeKa. XUMHUSA U 3I0poBbhe. be3omacHoe ucnoab30BaHrEe BEIECTB U

XUMHUUYECKHUX peakuuil B ObITy. IlepBas momolip npu XUMHYECKUX OXKOrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOH  TIpPaMOTHOCTU.  XHUMHUYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TIK. Posb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrosib, MPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX POJIb B 6LITy " IPOMBIIIJIICHHOCTHU

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTepuajioB (CTGKJ’IO, CIIJIaBBbI

METAJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWUHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon

NMpPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi HA OCHOBe
PIoC

1

[IpencraBnenue:

11

0 MO3HABAEMOCTHU SIBJICHUI MPUPO/Ibl, TOHUMaHUE OOBEKTUBHOM
3HQUMMOCTH OCHOB XHMMHYECKOM HayKd Kak o00Jyactu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTA OO KyIbTYyphI U
MPAaKTUYECKOW  JEATEIIbHOCTH  YEJIOBEKa B YCIOBHSX
COBPEMEHHOr0 OOIIecTBa; MOHMMAaHWE MeCTa XHMHUHU CpEeau

APYrux €CTECTBCHHbIX HAYK

1.2

(6] HAay4YHBbIX METOAAaX IIO3HaHWUA, B TOM qucCJieC
OKCIICPUMCHTAJIIBHBIX U TCOPECTUUYCCKUX MCETOAAX HUCCICAOBAHUA
BCIICCTB n HU3YyUCHUA XUMHNYCCKUX peaKHHﬁ; YMCHHC
HUCIIOJIB30BaTh MOJACIN AJIA 00BACHEHHS CTpOCHUA aTOMOB U

MOJICKYII

1.3

0 cepax mpodeccuoHaNTBHONW JEATETBbHOCTH, CBA3aHHBIX C
XVUMHAEH M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha
JOCTH)KEHUSIX XUMUYECKON HayKH, YTO MO3BOJUT 00y4YaroLIMMCs
paccmaTtpuBaTh  XUMHUIO Kak cdepy cBoe  Oyayuiei
poeCCUOHAIbHON  JIeATEIbHOCTH U ClIeNaTh OCO3HAHHBIN
BBIOOD XMMMM Kak NpOQUIBHOIO INpeAMETa MpHU Iepexojae Ha

YPOBEHb CPEAHEro o01Iero oopa3oBaHus

2.1

Brnanenune cucreMoll XUMUYECKUX 3HAHUHN U YMCHHUEC NIPUMCHSITH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

Ba)KHEHIIIME XUMHUUYECKUE MOHATHS: XUMHYECKHM AJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CI0XKHOE BELIECTBO, OJJHOPOIHAS
W HEOJHOPOJHAS CMECh, OTHOCHUTEIBHBIE aTOMHas W
MOJIEKYJISIpHAsE MaccChl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHWE, COJIb

(CpCI[HﬂH), XUMHUYCCKad pCaKlus, pCakuuu COCANHCHUS, PCAKIINN




2.2

Pa3NoKEHHs, PeaKIMU 3aMEICHHUS, PEaKIMi OOMEHA, TEIIOBOM
3¢ deKT peakIyu, 3K30- U YHIOTEPMUUYCCKHE PEaKIUU, PacTBOP,
MaccoBast 105l XAMUYIECKOT0 3JIEMEHTa B COSTUHEHHHU, MaccoBast
JI0JIsT ¥ TIPOLICHTHAsI KOHIICHTPALIMS BEIIECTBA B PAcTBOpPE, SAPO
aroMa, 3JIeKTPOHHBIN CIIOW aToma, aTOMHas OpOUTallb, PaaUyC
aToMa, BaJICHTHOCTb, CTCICHb OKHCJICHHS, XUMHYCCKas CBS3b,
AIIEKTPOOTPHIIATEILHOCTD, TOJISIPHAs ¥ HEMOJISAPHAsT KOBAIICHTHAS
CBSI3b, MOHHASI CBS3b, METALIMYCCKAs CBSI3b, KPUCTALIMYCCKAs
peméTka (aTOMHasl, WOHHAs, METAJUTMYCCKas, MOJCKYyJsIpHas),
WOH, KaTHOH, aHHWOH, OJJICKTPOJUT W  HEAJICKTPOJIHUT,
AIICKTPOIUTUYCCKAST TUCCOLMAIIHS, PEAKIi HOHHOTO OOMEHa,
OKHCJTUTEIIbHO-BOCCTAHOBUTEIIbHBIC ~ PEAKIMH, OKUCIUTEIb U
BOCCTAHOBHTEIIb, OKHCICHHC M BOCCTAHOBIICHHE, O3JIEKTPOJIH3,
XMMHYECKOE PaBHOBECHE, 0OpaTUMbIC M HEOOpaTHMbIC PEaKIInH,
CKOPOCTh XHUMHYECKOH peakiuu, Katanusarop, 11K, kopposus

METaJlJIOB, CILIABBI
OCHOBOIIOJIAraroIve 3aKOHbl XUMHH: 3aKOH COXPAaHEHHs MaccChl,
nepuoandeckuil 3akoH (.M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

3.1

TCOPUU  XUMHUU: ATOMHO-MOJICKYJIsSIpHast ~ TCOpu:, TCOPpHUA

BJIEKTPOJIUTUYECKON JUCCOALINT
Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH:

YMEHHE TPaBWIBHO WCIIONB30BaTh HW3YyYEHHBIE BEIIECTBA U
MaTepHuaibl (B TOM YHCiIe MUHEpAJIbHbIE YA0OpEHHsI, METAIJIbI U
CIUIaBBI, TPOAYKTHI TepepaOdOTKH TPUPOAHBIX HCTOYHHUKOB
yTJI€BOAOPOAOB (yIJif, NPUPOJHOrO Tasza, HePTH) B OBITY,
CEeITbCKOM XO3SHCTBE, HA MPOU3BOJACTBE M MOHUMAaHNE 3HAYCHUS
KHUPOB, OENKOB, YIJIEBOJOB Ul OpraHW3Ma YeJoBeKa; yMEHHE
MIPOTHO3UPOBAThH BIIHMSIHNE BEIECTB U XUMUYECKUX MTPOIECCOB Ha

OpPTraHM3M YeJIOBEKa U OKPYXKAIOIIYIO IPUPOAHYIO CpPELy

3.2

3.3

YMEHUE HHTEIPUPOBaTh XMMHUYECKHME 3HAHUSA CO 3HAHUAMU
JIPYTUX y4eOHBIX MPEIMETOB

HaJIW4YMe oOmblTa paboThl €  pa3jIMYHBIMH  HUCTOYHMKAMHU
uHpopMaMd TO XUMHM (HaydHass W HAyYHO-TIOMYJISpHAs

JIUTEpaTypa, cI0Bapy, CIPaBOYHUKHN, HHTEPHET-PECYPCHI)




yMeHHEe O0OBEKTHUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX, UX

3.4 MPEBPAlICHUSAX M MPAKTUYECKOM TMPUMEHEHUH U YMCHHE
MCIIOJIb30BaTh €€ JIJIs pelleHus yueOHO-1103HaBaTeIbHBIX 3a/1a4
Brnagenue ocHOBaMH MOHATHITHOTO amnmapara i CUMBOJINYECKOTO

4 S3bIKa XHMHH JIJIi COCTaBlieHUST (OpPMyn HEOPraHHMUYECKUX
BELIECTB, YPAaBHEHMH XUMHUYECKHX pEaKIMil; OCHOBaMH
xumuyeckoit HomeHknatypsl (IUPAC u TpuBransHON)
YMenue  OOBSCHATH  CBA3b  IIOJIOKEHHUS  JJIEMEHTa B
[Teproguyeckoii cucTeMe ¢ YHCIOBBIMU XapaKTEPUCTUKAMH

. CTPOCHHS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij Jipa,
o0Iee YHCI0 3JIEKTPOHOB), PACIPEACICHUEM JJICKTPOHOB IIO
SHEPreTHYEeCKUM YpPOBHSM aTOMOB TMEPBBIX TPEX MEPHOJIOB,
KaJTUsl U KJTbIIHS
[IpencraBinenue o0 NEPUOAMYECKOM 3aBUCHUMOCTH CBOMCTB
XUMHYECKHUX AJIEMEHTOB (pagmnyc aToma,

6 ANEKTPOOTPHUIIATEILHOCTE), TPOCTBIX M CIIOKHBIX BEIIECTB OT
MOJIOKeHUs ayeMeHToB B [lepuoanueckoit cucreme (B Maiblx
MeproJax W TJABHBIX MOJATPYIIAx) M 3JEKTPOHHOTO CTPOCHHS
aToMa

7 YmMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKUE 3TTEMEHTHI

7.2 HEOPraHUYEeCKHE BEIIeCTBa

7.3 XUMUYECKUE PEAKIINH

8 YMeHue ornpenensTh:

81 BAJICHTHOCTh M CTCIICHb OKHUCIICHUS XWMHUYECKHUX DJIEMEHTOB,

' 3apsi MOHA

8.0 BUJI XUMUYECKOW CBS3M U THUI KPUCTAITUYECKOW CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep Cpenbl B BOJHBIX pPACTBOPAaX BEMIECTB (KUCIIOT,

- OCHOBaHMM)

8.4 OKHUCJIUTETh H BOCCTAHOBUTEITH

9 YMeHue XapakTepu30BaTh (GU3MUICCKHE U XUMUYECKUE CBOMCTBA:




MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOAOPO., TpaduT, aimMas,

9.1 KpeMHUH, a3ot, docdop, cepa, XJIOp, HATPHUM, KA, MarHui,
KaJIbLUH, aIFOMUHUH, JKeJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOja,
aMMHMaK, XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHJBI U THAPOKCHIIBI
metamwioB I-1IA rpynn, amomunns, meau (1), muaka, sxenesa (Il
9.2 u ), okcuger yrnepoma (Il u 1V), xpemuus (IV), azora u
dochopa (Il u V), ceper (IV um VI), cepuucras, cepnas,
a30THCTas, a30THasA, pochopHast, yroiapHas, KpeMHUEBAs KHCIOTA
1 WX COJIN)
MPOTHO3MPOBATh W XapaKTepU30BaTh CBOWCTBA BEIISCTB B
9.3 3aBHCHMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHHE BEUIECTB B
' 3aBUCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTH IPOTECKAHHS
XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
10 YMeHue CcOCTaBIATh MOJIEKYJSIPHBIE W HWOHHBIE YPaBHEHHS
peaKuuii, B TOM YHCIIE:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX PEaKIUi
10.3 WUTIOCTPUPYIONINX XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HEOPraHUYECKUX BEIIECTB
104 MTOITBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHnue BIYUCIATH (IPOBOAUTH PAcU€Thl):
111 OTHOCHUTEIIHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
' MacCOBYIO JIOJFO XUMHUYECKOT0 AJIEMEHTA B COSTMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSM XMMHUYECKUX PEaKIMi U HaXOJIUTh KOJIHYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOJIYKTOB pPeaKluu
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJIaMHd HAy4YHOTO TIO3HaHUs (HaOIIOJCHUE,
121 W3MEpEHUe, OSKCIEPUMEHT, MOJICIMPOBAHUE) TP H3YICHHH

BCIICCTB M XHMHUYCCKUX ﬂBHCHHﬁ; YMCHUC C(I)OpMYJ]I/IpOBaTB

po0JIeMy U MPEIOKUTD MyTH €€ perieHus




12.2

12.3

6e3omacHoil paboThl ¢ XMMUUYECKUMH BEIIECTBAMHU, XUMUYECKON

MOCY/I0ON U JIa0opaTOPHBIM 000pyIOBaHUEM

mpaBwiIaMd  0Oe30macHoro  oOpamieHuss ¢ BEIIECTBaMH,
HCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KU3HH, ITPaBUJIAMH ITIOBEICHUS
B LEISIX COEpEeXEHUs 3/10pOBbS U OKPYKAIOWIEH IPUPOIHON
cpezbl; IOHUMaHUe Bpesa (OaCHOCTH) BO3AECUCTBUS HA JKUBBIE
OpraHMU3MBbl OIPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIEHUS U

IpCaAOTBPAIICHUA UX BPpEAHOI'O BO3I[€I>1CTBHH

13

Hamuumne MPAKTUYCCKUX HaBBIKOB IJIaHUPOBAHUA n

OCYLICCTBJICHHUSA CICAYIOINX XUMHUYCCKUX SKCIICPUMCHTOB:
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13.2

13.3

W3y4eHHE U OnucaHue (U3HUECKUX CBOWCTB  BEILECTB;
O3HAaKOMIJICHHUE C (1)I/ISI/I‘~I€CKI/IMI/I U XUMHWYCCKHUMHU SABJICHUSIMU,
OMBITHI, WILUTFOCTPUPYIOIINE NPU3HAKH MPOTEKAHUS XUMHUYECKUX
peakuuii

n3ydeHue crnocoO0B pa3feneHus cMecen

IOJly4YEHHE KHUCIOPOAA M WM3Y4YEHHE €ro CBOWCTB; IOJy4YCHHE
BOJIOPO/1a U U3YYEHHUE €r0 CBOUCTB; MOJTYyYEHHE YTIIEKUCIIOro raza
U U3Y4YEHHE €ro CBOMCTB; IIOJIyY€HHE aMMHUAKa U U3Y4YEHHUE €ro

CBOICTB

13.4

13.5

MIPUTOTOBIICHUE PACTBOPOB C OMpPENEIEHHON MacCOBOHM J0iei
PacTBOPEHHOTO BEILIECTBA

MPUMEHEHHE  WHANKATOPOB  (TakMyca, METHIOpaHXka M
dbenondTanenHa) sl ONpENENEHUs XapakTepa Cpeabl B

pacTBOpax KUCIOT U meno4en

13.6

WCCIIEZIOBAHUE M ONKMCAHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
pa3IMUYHBIX  KJIACCOB; M3y4YCHHE B3aUMOJICHCTBHUSI KHCIOT C
MeTaljlaMHd,  OKCHAAMH  METaioB,  PacTBOPUMBIMH U
HEPaCTBOPUMBIMHU OCHOBAHMSIMH, COJISIMH, MOJTyYeHUE
HEpPaCTBOPUMBIX OCHOBAHHMH; BBITECHEHHME OJHOTO MeTaia
JIPYTUM M3 pacTBOpa COJIHM; UCCIIEJOBaHHE aM(OTEPHBIX CBOMCTB

THUAPOKCHUIOB aJIFOMHUHUA U TUHKA

13.7

PCHICHUC OJSKCHCPUMCHTAJIbHBIX 3ala4 II0 TCMaM: «OCHOBHEIE

KJIaCChl HEOPTaHUYCCKUX COG)IHHCHHﬁ»; <(3J'I€KTpOJ'II/ITI/I'—IeCKa${




13.8

14

Iucconuanusy, «BaxHelme HeMeTalabl U X COCTUHECHUS,

«Baxxuelnme MeTayIbl U KX COCIUHEHUS))

XUMHYECKHE OJKCIEPUMEHTBI, WLIIOCTPUPYIONMINE TPU3HAKH
MPOTEKaHMS PEaKIMii HOHHOTO 0OMEHa; Ka4yeCTBEHHBIC PEaKIHU
Ha TPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI XJIOPHI-,
Opomun-, woaua-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHUIMKAT-
AQHWOHBI, THAPOKCUI-UOHBI, KATHOHBI aMMOHWS, MAarHus,
KaJIBIIMS, aTFOMUHUA, kene3a (2+) u kenesa (3+), meau (2+),

AHKA

VYwmenue:

141

OpCACTaBIATL PE3YJIbTATBI 3KCIICPUMCHTA B (bopMe BBIBOOB,
J0Ka3aTcIbCTB, Fpa(i)I/IKOB u Ta6JII/III W BBIABJIATH SOMIIMPUYCCKHUC

3aKOHOMCPHOCTH

14.2

yCTaHABIMBAaTh CBS3M MEXAY pEaJbHO  HaOJI0JaeMbIMH
XUMUYECKUMH SIBJICHUSIMHU U TIPOLIECCAMU, MPOUCXOASAIIMMH B
Makpo- U MHKPOMHUpPE, OOBACHATH MPUYUHBI MHOT000pa3us

BCIICCTB

HEPEYEHDb 3JIEMEHTOB COILEPKAHUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA

1 [lepBoHayanbHbIE XUMUYECKUE TIOHSATHUS

1.1 Uuctele BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei

12 ATOMBI M MOJICKYJBI. XUMHUYECKHE 3JIeMEHTH. CHUMBOJIBI XUMHYECCKHX
' aneMeHTOB. [IpocThie U CI0XKHBIE BEIIECTBA.

13 Xumuyeckass ¢gopmyna. BaleHTHOCTH aTOMOB XHMHUYECKUX D3JIEMEHTOB.
' CreneHb OKUCIEHUS

3aKOH IOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENIbHAS aTOMHAs Macca.
1.4 OtHocuTeNnbHASsT MOJEKyNspHas Macca. MaccoBas [0JiI XHUMHYECKOTO

9JICMCHTA B COCJMHCHHUH




1.5

1.6

Konunuectro BemecTBa. Monb. MomnspHas macca. MoJisipHbIii 00BEM Ta3oB.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEILIECTBA
DU3NYECKUE U XUMHUUYECKHUE SIBJICHUS. XUMHUUYECKas PEaKIUs U €€ IPU3HAKHU.

3akoH COXpaHCHUA MacCChl BEHICCTB. Xumudeckue YpaBHCHUA

IIepuonnueckuit 3akoH u [lepuonnueckas cucreMa XUMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ileproguueckas cucteMa XUMHUYECKUX JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3N4ECKUil CMBICIT IIOPSAIKOBOIO

HOMEpa, HOMEPOB IICPUOJa U I'PYIIIIEI 9JIEMCHTA

2.2

Ctpoenne artomoB. CocTtaB arOMHbBIX snep. M3oTombl. DNEKTPOHBI.
CrpoeHre DSICKTPOHHBIX O00JOYEK aToMOB MEpBBIX 20 XHUMHUYECKUX

aneMeHToB llepuoanyeckoii cuctemsl .M. MenneneeBa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TpEX MEPUOJIOB, KaJIus, KaJIbL U (pamuyca aTOMOB,
ANEKTPOOTPHUIATETLHOCTH, METANTMYECKUX M HEMETAIITMYECKUX CBOWCTB) U
WX COCIMHEHUHA B COOTBETCTBHUM C MOJIOKEHHEM JJEMEHTOB B

HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CTpOGHI/Ie BCIICCTBA

3.1

3.2

Xumuueckasi cBs3b. KoBaneHTHas (TojispHas Y HEMOJSPHAs) CBS3b.
DNEeKTpOOTPULIATEIbHOCTh XMUMHYECKUX 3JIEMEHTOB. MoOHHas CB3b.

Merammdeckas CBI3b

Tunel KpUCTAIUIMYECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUTMYecKas),
3aBUCUMOCTB CBOMCTB BELLECTBA OT TUIIA KPUCTALIMYECKON PEIIETKHU U BUAA
XUMHYECKOH CBSI3H

Baxuerime npencraBuTesn HEOPraHMYECKUX BemiecTB. Hemeramisl 1 ux

COeIMHEHMS. MeTaibl U UX COeIUHEHUS

4.1

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMUECKUX COEIMHEHUI: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, ampoTepHble) U
Hecosieo0pa3yrolye; OCHOBaHWM (IENTOYM U HEpAaCTBOPHUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOPOACO/EpKANE W OECKUCIOPOAHbIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIEH (CpeIHUX U KUCIIBIX)

4.2

duznueckue M XUMHYECKHE CBOMCTBA MPOCTHIX BCIICCTB-HCMCTAJIIIOB!

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS




dusndyeckne U XMMUYECKIE CBOMCTBA IMPOCTBIX BEIICCTB-METAJIJIOB: JIUTUA,

4.3 HaTpusi,  Kajlus, MarHuss W KalblWs,  aJIOMUHHS,  JKele3a.
DJIEKTPOXUMHUYECKUH Psijl HANIPSYKEHU METalloB
4 Ousnyeckue U XUMHUYECKHE CBOMCTBA BOJOPOAHBIX  COEIMHEHUI
' HEMETAJIJIOB: XJIOPOBOJ0PO/Ia, CEPOBOJOPOIA, aMMHAaKa
du3HUECKUEe U XUMHUYECKUE CBOMCTBA OKCHI0B HemeTaios: cepsl (1V, V1),
4.5 asora(ll, IV, V), docoopa(lll, V), yraepoma(ll, 1V), xkpemuus(lV).
[TonydyeHre OKCHI0B HEMETAIIIIOB
A5 Xumudeckue cBorcTBa okcuaoB: MetauioB |A—IA rpymm, nuaka, meau(ll) u
' xemnesa(ll, 1). [TomyueHre OKCHIOB METAJIJIOB
XUMUYECKHE CBOWCTBA OCHOBAaHWW W aM(OTEPHBIX THUAPOKCHUIOB (Ha
4.7 puMepe TUAPOKCHIOB allFOMUHUS, Kee3a, IMHKa). [lonyyenne ocHoBaHuM
1 aM(pOTEPHBIX TUIPOKCUIIOB
Oo6mme XUMUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJIHOM,
48 CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOM, POoCPOpPHOH, KPEMHHUEBOM,
' yronbHOH. OcoOble XMMUYECKHUE CBOMCTBA KOHLEHTPUPOBAHHON CEpHOU U
a30THOM KucioT. [Tonyyenue kucior
4.9 OO6mue xuMHUYECKUe CBOMCTBA cpenHux coneil. [lomyuenue comeit
410 [Tonyuenue, cobupanue, paclo3HaBaHue BOJIOPOAA, KMCIOpPOIa, aMMHAaKa,
' YIIIEKUCIIOTO Ta3a B 1aboparopuu
411 [lonyyenne amMmuaka, CEpHOM M a30THOM KHUCIOT B IMPOMBIIIIEHHOCTH.
' OO6mue crmocoOb! MOTYYeHUsI METaJIOB
4.12 I'eneTnveckas CBSI3b MEXKIY KJIaCCaMH HEOPTAaHUYECKUX COCTMHEHUM
) XHWMHYECKUE PEAKLIUN
Knaccudukanuss XuMUYECKUX PEaKIUi MO PAa3IMYHBIM MpPU3HAKAM: TI0
5.1 YUCIYy W COCTaBY Y4YaCTBYIOIIMX B PEAKIUMU BELIECTB, IO TEMJIOBOMY
s dexTy, Mo U3MEHEHHUIO CTENeHEeN OKHCIICHUSI XUMUYECKUX JIEMEHTOB
59 TennoBoii 3 hekT XUMUYECKOW peakIui, TEPMOXUMHUUYECKUE YPaBHEHHSI.
' DK30- ¥ DHJIOTEPMHUYECKUE PEAKIIUU. TEePMOXUMUYECKHUE YPAaBHEHUS
OKHCIIUTETFHOBOCCTAHOBUTEIHHBIC pEeaKIIuH. Oxkucnurenu "
5.3 BoccTaHOBUTENH. [Ipoliecchl OKUCEHUS U BOCCTAHOBJICHUS. DIEKTPOHHBIN

0asaHC OKMCIUTEIbHOBOCCTAHOBUTEIIBHON peakuu




5.4

Teopust  2JIEKTPONMTHUYECKOW  auccouuanuu. KaTWOHBI,  aHUOHBI.
3JI€KTpOJII/ITLI nu HCC—)HCKTpOJII/ITBI. CI/IJIBHBIG nu CJIa6bIe 3JICKTpOJII/ITBI.

CreneHb Jucconnanumn

5.5

PeaKHI/II/I HOHHOTO OOMeHa. YCJIoBHSA IMPOTCKAHUA peaKHHfI HMOHHOTO

0oOMEeHa, TIOJIHbIE U COKpAIIEHHBIE MIOHHBIC YPAaBHEHHSI PeaKIni

XUMUS U OKpy’Karolas cpeaa

6.1

BemecTBa 1 mMarepuanbsl B IIOBCEIHEBHOM >KM3HM 4eoBeKa. beszomacHoe
MCIOJIb30BAHNE BEUIECTB U XUMHUECKUX PEAKUUi B J1a00opaTopuu u OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OXKOI'aX U OTPABJICHHUAX

6.2

XHUMHYECKOE 3arps3HEHUE OKpYXKaromeld cpeabl (KUCIOTHBIC TOXKIIH,
3arpsi3HEHUE TIOYBBI, BO3/IyXa U BOJOEMOB), CITIOCOOBI €ro MpeA0TBpaICHUS
[IpenensHas gomyctumas xoHmentpamus Beulects (IIJIK). Ponp xumuu B
PEIICHUN DKOJIOTHYECKUX MpobieM. YcuieHue MapHUKOBOro 3¢dekra,

pa3spymieHue 030HOBOI'O CJI0A

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN
B OBITY, METUIIMHE, TPOMBIIIIJICHHOCTH U CEJIbCKOM X03siicTBE. [[prMenenne
METAJJIOB U CIUIaBOB (CTaslb, YYT'yH, TIOPATIOMHHHIA, OpOH3a) B OBITY U
MPOMBIIUIEHHOCTH HX coeauHeHud. [loHsTHE O KOppO3MH METaJUIOB,

OCHOBHBIE CIIOCOOBI 3allIUThI UX OT KOPPO3HUU

6.4

6.5

7.1
7.2
7.3

[IpupoaHbie UCTOYHUKHU YTIEBOJOPOAOB (yroib, MPUPOAHBIN Ta3, HEPTH),

MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

HepBOHaqaanHe MTOHATHS 00 OPraHnvYCCKUX BCIHICCTBAX KAK O COCAUHCHHAX
yriepoaa (MeTaH, OTaH, 9TWJICH, alCTUJICH, 3TaHOJ, TJIMOCPUH, YKCYCHasd
KI/ICJ'IOTa). [TonsiTHE O OMOJIOTMYECKU Ba’KHBIX BCHICCTBAX: KHUPAX, 6en1<ax,

YIIEBOJIAX — M UX POJIH B KU3HU YEJIOBEKA
Pacuérnr:

1o ¢popMysamM XUMHUYECKUX COCTUHEHUN

Macchl (MacCoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPaBHCHHAM

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA




» Xumusi: 8- kiacc: 6a30BbIi YpOBEHB: yUeOHUK; 5-€ U3TaHUE,
nepepadborannoe ["'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHNUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOIAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBCHb. -
Peanuzanus-tpedoBanuii-@I"OC-0cHOBHOT0-00111€Tr0-00pa30BaHusl. -

Metoanyeckoe-nocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://www.yaklass.ru/

https://resh.edu.ru/



