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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOoJaBaHus ydeOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMXxcs, OMNpPEAeNSeT BO3MOXKHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 0O0pa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOM JEATEbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOT0 CoIepKaHUsI.

3HaHWE XWMHH CIYXKUT OCHOBOM JUisi (OPMHPOBAHMUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOoJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npo0JjieM yCTOMYMBOTO PA3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMUT CO CHENU(PUKOM HAY4YHOIO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
9TanoM B (OPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUU HA ONPEIEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl M0 XUMHUHU cOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO0 MPUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TMpeacTaBleHUd 00 ANEKTPOJUTHUYECKON JUCCOLMAlUMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI PYHKITNU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHUYECKOW COCTABIIAIOLIECH HAYYHOU KApPTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOI'O OTHOIIICHUS K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HaHUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3YYEeHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIACCh» U «Du3uka. 7 Kiacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHUE 3HAHUN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeSITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4e0HOTO TpeAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHU, JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPHOOIICHHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU M3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B y4EOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYeHHUE MPUOOPESTU TaAKUE 1IETH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTb OOy4YeHUSI HA  CHCTEMaTHYECKOE MPUOOIIECHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON EATEIBHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIller0o MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU H3yUYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIIEHUH,
NOHMMAaHUSA [EHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JESITEIBHOCTH B ILEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGuUis U HANpaBJIEHHOCTH AAbHEHIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMHUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 dacoB: 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 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumunyeckas popmyia. BaareHTHOCT, aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOoCTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMHUUYECKUX COCTUHEHUHN.

Du3NYECKUE U XUMHUYECKUE SBICHUS. XUMHUECKas PEeakus U €€ MpU3HaAKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBujaMu pabOThl B JIaOOpaTOpUH U
npuémMamMu 0OpalleHus: ¢ J1abopaTOpPHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MYecCKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIMS BOJbI) U XUMHUYECKUX (FOpPEHHE CBEUU, MPOKATMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, paszjioKEeHUE TUIPOKCHU]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONMHCAaHWE  PE3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHE MOJIEJEH MOJIEKYJ
(I1IapOCTEPKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ieMeHT U mpocToe
BemecTBo. HaxokneHwe kucimopoma B TpUPOAE, (PU3MYecKne W XUMHUYECKUC
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsl
MOJIy4eHHUs] Kuciopoda B JabopaTopuud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.



TennoBoit 3p(heKT XUMHUECKONW peakIMH, TEPMOXUMUYECKUE YpPaBHEHMS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XUuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ofyueHust. Kuciaotsr
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoOZi€ U B KU3HU 4YelOBeKa. KpyroBopoT BoabI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxainusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKUME U XUMHUYECKHME CBOWMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3MYecKe U XUMHYECKHE CBOICTBA COJEH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OINPENIEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHCJIOPOJa, HaOIIOACHUE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCHUI0B U OITUCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpAaHHME, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxxHO
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIACIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HATpUEM H
KaJIbLIUEM) (BO3MOXKHO  MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C META/NIAMH, PEAKIIUil
HEUTpAIN3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula JPYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aromMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas hopmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menpaeneesa. Ilepuoasl u TrpyImimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIIaM U NIEPUOIAM.

3nauenue [lepuoauueckoro 3axkoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl OkuceHUs U BOCCTaHOBEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuui IKCnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJCHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPAMHM KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKLUN
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaIMETHBIX CBA3€M MPU M3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HKCIOJIb30BaHHE KaK OOIMMX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MMOHATHUS: HAY4YHbIN (pakT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccu(duKaius, TMepUoJIUIHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, Ta3, (U3WYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuognuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B llepuonndeckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMAYeCcKUX peakiuii Mo pa3audHbIM MPU3HAKAM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TemioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHe 0 rOMOTEHHBIX U TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[losTre 0 xXumMruyeckoM paBHoBecuu. DakTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  DJIEKTPOHHBINM  OanaHc
OKHUCJIUTEJIBHO-BOCCTAHOBUTEIBHOW ~ PEaKIMHU. CocraBieHne  ypaBHEHHUI

OKHCIITEIHbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid € HUCIOJB30BAHUEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHMOHbI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3IEKTPOJUTUUECKON THUCCOUNALINH.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIOB (rpadura U anmasza), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICHMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUaJIOB), IMPOBEACHHE OIIBITOB, WILIIOCTPUPYIOMINX
NPU3HAKK TNPOTEKAHHMsS] peakuid HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHue, pPEeaKkuu pas3lIoKeHUs,
COCMHEHMsI), paClO3HABAHME HEOPraHMYECKHMX  BELIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

HemeTaJyibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeNeHU OKucieHus. CTpoeHrne U (U3NYECKUe CBOWMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MpUMEpeE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hienodamu). XsopoBonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIOoBeKa. BaskHelme XJ10puabl U UX HAX0XKICHUE B
IIpUpPOIE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoiopoJ, CTpoeHue, (GU3NYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneuuduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOW KucioThl. [IpuMeHneHue cepHoi
kuciaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIOLEl Cpelbl COECOUHEHUSIMU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALICHUSL.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHne U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
cBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT M CHEHU(PUISCKHE).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukaunu docdopa, puznyeckue U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIEHUS. Y TJIepO, AJTIOTPOIHbIE MOIU(DHUKALINH,
pacnpocTpaHeHUE B IPUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKHE U
XUMUYECKUE CBOWMCTBA, [ECWCTBME HAa JKUBBIE OPraHU3Mbl, I[IOJy4YEHUE U
npUMEHEHUEe. DKOJIOTHYECKre MpoOJIeMbl, CBsi3aHHbIE ¢ OKcuaoM yrieponaa (IV),
TUIOTEe3a TJ00aNBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTAa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenue. KauecTBenHas peakuuss Ha kapOoHaT-vOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLUEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, HePTb),
MPOJYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJyYeHUE U
npuMmenenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHelie cTpouTeNbHbIe MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[lpobiembl 6€30macHOTO  MCIOJIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUEe 0Opa3I0B HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi HA XJIOPUJI-MOHBI U HAOIIOJACHUE MPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAMHEHUSIMU (BO3MOXKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakly Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKUMU CBOWCTBaMHU a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOIMCTB aMMHaKa, IMpPOBEACHHE KAYECTBEHHBIX pPEAKUMH HAa HOH aMMOHHUS U
dochaT-uOH W H3yYEHUE MPU3HAKOB HMX TMPOTEKAHHS, B3aAHUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QysiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTUBOras3a, IOIYyUYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMUEH CUIMKATHONM IPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJa4 MO TeMme «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuommueckon cucreme xumuyeckux snemeHtoB [, .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHU MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
ciocoObl mosydeHus MetaioB. [loHsTHE O KOpPpO3WMM METaNIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounbie MeTambl: nonoxkeHne B [leproanueckoil cucTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXJIEHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenoyno3emenpHblE META/UIBl MAarHUM W KaJbLUHW: TIOJOXKEHUE B
[lepnognueckon cucreMe xuMnudeckux 3seMeHToB [[. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXAEHUE B pupoje. PU3nUecKre U XUMHUYECKHE CBOKWCTBA MarHus



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucremMe XuMUYeCKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHE aTOMa, HaxOoXKJAeHUE B mpupoac. Pu3nMyYecKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THIPOKCUIBI U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMH, M3yUYCHHE PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLIECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMI HAa MOHBI: MAarHUs, KAJIbIM, aJTFOMAHMS, [TUHKA, skenne3a (II)
u xenesa (II), menu (II), HaOmromeHUEe W omHMcaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHH WOHAaMU HATpus, Kalus M KalblUsi (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHuE aM(OTEPHBIX CBOMCTB TMAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJUJIbl U KX COETUHEHUS.

XuMHS M OKPYKAOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEIHEBHOW >KM3HM 4YeNIOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTB, nainee — [1/IK). Ponb xumMuu B penieHun 3K0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHMM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX ECTECTBEHHO-HAYYHBIX
MOHSATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MTPOBOTHUKH,
MOJIYIPOBOJHUKH,  TUAJCKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSTHUE BEUIECTBA, I'a3, pacCTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunres, npixanue, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00yYarOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTAMM W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACIICAUI0, TOHMMAaHUs 3HAYEHUs XUMHYECKOM HAYKH B KU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMOITOMOIIH B MPOIIecCe 3TON y4eOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBO€ TOBEJAECHHWE W TMOCTYNKH CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMaHUsSI CYIIHOCTU HAYYHON KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE IS OOBSCHEHHUS HAOIIOAAEMBIX MPOIIECCOB U SIBJICHUMA,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPAaBOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HWH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIHEACTBUH U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBuid O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX  3HAHMM MO  XMMHHM, OCO3HaHHBIA  BBIOOD
WHJMBUAYAJILHOU TPAEKTOPUHU MPOJIOHKEHUS 00pa30BaHuUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCUOHATILHOM CpeJIe;

6) PK0JIOTHYECKOr0 BOCIMTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YTPOKAIOMINX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOJIHON CPEIOH, JJIsl [IOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTEed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METANIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3YJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUSI MUPOBO33pEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHsl, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecmeunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIHM,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHWS,
CTPOUTH JIOTUUECKHE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUUYECKON PEeakIMM — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaATh CYIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3HI IO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKJICHUIA;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH W IPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynibTaT, popMmyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BAaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3IINYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu ¢opmamMu rpadyKu U UX KOMOUHALIMSIMU;

YMEHHME HCIIOJIb30BaTh M AHAJIM3UPOBATh B Ipouecce Yy4yeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHHUsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITNIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOTro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENEIICHHE KPUTEPUEB 10 OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTEIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTD, BBIOUpaTh Hanbosee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEJIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YeHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pPE3yJbTaTa 3asBICHHOW 1I€JIM, YMEHUE
UCITIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpammoi,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NeucTBUM, crnenuduyYecKue I TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaIlHsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiuu,
SAJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHASI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BeIeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUY BEILIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY IS COCTaBlieHHs (popmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IIOHATHUSI «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuyeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 00I1Iee YnuciIo JIEKTPOHOB U
pacrnpezielieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
pa3IMUYHBIX yCIOBHSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEILLIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKON pPEaKLINH;

IPUMEHSATH OCHOBHBIE OTIEPAIIMU MBICITUTEIHHON ACSITEFHOCTU — aHAJN3
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE NMPUYMHHO--CJIEACTBEHHBIX CBSI3€H — JUUISl M3YYEHUs CBOWCTB
BEUIECTB M XUMUYECKHUX peakUud, €CTEeCTBEHHO-HAYyYHbIE METO/IbI
MO3HaHUS — HAOMIOJeHNE, M3MEpPEeHHe, MOICIHMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BaHUS XUMHUUECKON MOCYA0N U TaOOpaTOpPHBIM
o0opyZ0oBaHMEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1abOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopo/ia M KHUCTIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeNeTIEHHON
MaccoOBOM J10JIell pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH M MPOBOAMTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB IEJOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U ApyTHe).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NIPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKas pPeaklMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PACTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTHYECKAS IUCCOLMALMA, PEAKUUH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW PEAKIHNH, TMPEACIBbHO JIOMYCTUMas KOHICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ITH MOHITUA MPU OMTMCAHUHU BEIIECTB U UX MIPEBPAILICHU;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCIICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpEeNeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BHUI XUMHUYECKON
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIMYecKasi) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAxX HEOPraHUYECKUX COCAUHECHUH, TUI KPHUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JICMOHCTPUPOBATh €r0 IOHMMAHHWE: ONHUChIBAaTh U XapaKTepU30BaTh
Tabnuynyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paziuuath TOHATHUS «IJIaBHas moarpymnma (A-rpynmna)»y U «mobouHas
noarpynmna (b-rpynma)», manesle u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOANYECKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DBJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpejaenax MaJlbIX MEPUOJO0B U
[JIaBHBIX HMOJATPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIIUH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME U CHCIU(DHICCKHEC XUMHUYCCKHC
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs] OIMKHCAHUE
NpuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBJISITb YPABHEHUS DICKTPOJUTUYECKOM JHCCOLMALMNMN  KHUCJIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPAIMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuu;

COOJTI0IaTh TIPAaBHMIIA MTOJIB30BAHUS XUMHUYECKON TIOCYI0M 1 1a00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OPOMHA-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEICCTR;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alINIO, BBISIBIICHHE TPUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JIJIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, E€CTECTBEHHO-HAYYHbIC METOJABl IO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsatue o kucinorax 2 | bubmmnoreka HOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6nunorexa [IOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 | | bubmuoreka [IOK

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

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaAKIHU




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bubnuorexa [IOK
3.1 XMHGIEVI[{I;Z?I(;K:::J?’E(ZHC?;CH n. 7 https://m.edsof)l.ru/7f4l8370
aToMa
XUMUYECKas CBA3b. Bu6morexa LIOK
32 OKHCIHTENBRO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Hroro mo paszery 15 ﬁtltfsj?/ljg:;igz%f41837c
PeszepBHoe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (ucpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYHHEL TP https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no paszneny 25




Paznen 3. MeTaJIBI M BX COETUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HIOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboTHl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorera [OK
! . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bubmmoreka IIOK
6 ATto oJne 1
TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2abc
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u crnoxHBIE BENIECTBA 1 brbmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 nommorexa O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.

bu6nmmoreka [IOK

10 X eckas (o a. BasienTHOC
HIMITH A opuyx HIHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
2 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BeriectBa. MoJib. bubnuoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUEe U XUMUYECKHUE SABJICHUS. bubnuorexa [JOK
XumMmuueckas peakis https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIIECTB. bubmuoreka [{OK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHEHUSIM bubmorexa HOK
yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKIHi (COeTMHEHUS, PA3IOKEHUS bubnmorexa OK
P P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnunorexa LIOK
19 sHukIoneauct. O000mEeHe 1
. https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HaHUI
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHCITOPOI — SJICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubamorexa LOK
POAG Ipeait ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoOsI MoTydeHUsT KHCIIOpOoia B
23 nabopaTopuu ﬁqn OMBII_HJ'IerHOCTI/I bubmmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
25 3ar $I3H€I-§I/qul:03 . a, CIIOCOOBI Zro bubmrorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka IIOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsiTHE O KMUCIOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3Yy4YEHUE €ro CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

o Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [IOK

BH

P "p B o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstre 06 bubmmoreka [JOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnnorexa [JOK

38 . . .
OIpeAEIIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbhas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaLKs, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHUCJIOT https://m.edsoo.ru/ffO0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI nganIc)KI/Ie bubmorexa [IOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJIacCaMH HEOpPTraHWYeCKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHMI
49 O06001IeHre U CUCTEMATU3 A bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

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




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHUYECKHNX 3JIeMEeHTOB. IloHsaTHe o bubmmorexa LOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XUMHYECKUX dj1eMeHToB /. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPyYIIIBL, TOATPYIIIEL bubnnorexa [IOK
PHOJBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aTOMOB 2J1eMEHTOB [leproanueckoi buGnuorexa [IOK
p https://m.edsoo.ru/00adabbc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€Hblid, e1aror 1 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
53 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmunorexa IHOK
59 HMonnas xumudeckas CBsI3b 1
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHast XMMHYECKas bubmuoteka [JOK

CBA3b

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




61 KoBanentHas nenomnsipas 1 bubnmnoreka HOK
XUMUYECKAsA CBSI3b https://m.edsoo.ru/00adaab9
bubnmorexa [IOK
62 Creneip okucneHHA ! https://m.edsocL).Iru/OOadanS
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC | bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [IOK
64 OKuCIUTEIN U BOCCTAaHOBUTEIN 1 hitps://m.c dsogru 100adb076
KonTponbHas padora Ned 110 Teme
65 «CTpf))eHI/Ie aT(I))Ma. XI/IJ:/[I/I‘IeCKaH 1 bubmorexa [IOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBHblit ypok. O6001eHue u 1 Bbu6mmotreka [JOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o011eHuE U | bu6mmoteka [IOK
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuii 3aK0H.

| [lepuoanueckas cucrema | Bbu6mmotreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6bo

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4yeckoil CBSA3U U THIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 kmacca»

6 Krnaccudukanus XuMuueckux ! bubmuoreka [OK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LHOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

2 ITonsiTHE O XUMUYECKOM | but6mmorekxa [IOK

PaBHOBCCHUHU. q)aKTopBI, BIIHAOIINC

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




Ha CKOPOCTb XUMUYECKOW peaKkuu
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

Jucconuanysa. XuMHUECKUe
pCaKknuu B paCTBOpax»

OKHCIUTETBHO- bubnunorexa LIOK
9
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 muccoranuy. CUIIbHBIE U clIa0bIe buGnuorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIini buGnuorexa [IOK
P beak hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTaBIECHUI 00 bubnuorexa [IOK
bes 5 hitps://m.eds00.ru/00add8b2
AIEKTPOJIIUTUYECKON JUCCOIHAITTT
14 IlonsTue o ruapoanse coje bubnuorexa [IOK
P hitps://m.eds00.ru/00add9d4
s O06o001meHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX Bubmiorexa OK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [JOK

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




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUECKHE CBOMCTBA Ha IIpPUMEpPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmorexa HOK
’ yi ’ https://m.edsoo.ru/00ade 104
MPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[Tonyuenne COIIHON KUCIOTHI bubmorexa LHOK
yi N _ ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUY CEPHI.

3 Haxoxnenue cepbl u € bubmuoreka [IOK
COECIMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBOa0OpO, CTPOCHHE,

P P P bu6mmoteka IIOK
24 ¢busnyeckue 1 XUMHUYECKHUE
. https://m.edsoo.ru/00ade802
CBOIMCTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckrue 1 XuMHUYeCcKHe Bubnmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CItoco0a bubnmoreka [JOK

IMOJIYUYCHUA CepHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a




OKpY’Karolel cpeJibl
COCJIMHEHUSIMU CEPbI

Brruncienue MmaccoBoU I0IU

bubnunoreka LIOK

27
BBIX0J1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA- Bl A30T,

28 acnrpoycr; aHeHME B IIPUPOE bubmorexa LIOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, IMTOIYUCHHE bubmorexa HIOK

> OV https://m.eds0o.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonmydyenne aMmMuaKa, u3ydeHue bubmmorexa LOK
yqu - M3V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bu6nmorexa LIOK
XMMHUYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 no0peunii. XUMHUYECKOE bubnmorera OK
yRoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COEIMHEHHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJI((l))Ta (b(blfm(qez:xne " bubnmorexa LOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHuil. 3arpsa3HeHue
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupoie, Gu3nIecKue u buGnuorexa [IOK
PHPOAC, 4 https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pu3nveckue
U XUMHWYECKHE CBOMCTBA.
36 DKOJIOTUYECKHUE IIPOOIIEMBI buGnuorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 YroapHas KUCIIOTa U €€ COJIU buGnuorexa [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
13 "[lonydyeHue yrieKucioro rasa. Bbu6mmoteka [JOK
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubmmorexa OK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHMSX YIiiepo/ia
bu6mmoteka IIOK
40 Kpemunii u ero coequHeHust
p A https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
A1 Pemrenne skcnepuMeHTaIBHBIX bu6muoreka [JOK
3a7a4 1o Teme «Baknaeiimue https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEINHEHUIY
KonTponbnas padota Ne3 o teme
. bubnuotexa [JOK
42 «Baxuelnme HeMeTayUIbl U UX

COETMHEHM S

https://m.edsoo.ru/00ae0e18




OO6m1as XxapakTeprucTrKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
MeTaJunyecKas Kpucrajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METaJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHAYECKUAH DS, Bubmaorexa ITOK
p . A https://m.edsoo.ru/00ael156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MmetauioB. Criasel. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IlonsTue o0 KOpPO3UU METATIIOB bubnuorexa [IOK
PP https://m.edsoo.ru/00ael1278
bu6nunorexa LIOK
47 €JIOYHBIE METAIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMETBHBIE METAILIIBI — bubnuoreka [{OK
KaJILIIMA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxxuelinme coenMHEHNS KAJIbIU bubmmorexa TIOK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
57 JKEcTKOCTh BOMBI U CITIOCOOBI €€ but6mmorekxa [IOK

yCTpaHEeHUS

https://m.edsoo.ru/00ae1886




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABI M METOJEI €6 bubnmorexa HOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6nmoreka [IOK
>4 AdrOMHHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bubnuorexa [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e¢6
53 O06o01IeHre ¥ cCHCTeMaTH3aIus
3HAHUH
[IpakTuueckas padora Ne 7.
59 Pemenne skcriepuMeHTaNIbHBIX bubmuoteka [IOK
3aj1a4 1o teme «Bakueime https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OOUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoreka [OK
COAECPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BBIXOJa IPOIYKTa
peakmmn
61 O060061IeHre U cucTeMaTH3alus
3HAHUH
KonrtponsHas pabora Ne4 o reme
62 «BaxkHeume MeTaiIbl U UX

COCOUHCHU A




63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3sHEHUE | bubmmoreka [JOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PeszepBubIil ypok. O60011IeHIE 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o011eHuE U | Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O6001eHne u | bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
https://rosuchebnik.ru/material/himiya-8-9-klassy-metodicheskoe-

posobiel461/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/catalog/rubr/?subject%5SB0%5D=29
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