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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTeabHOIl TPOrpaMMbl OCHOBHOTO 00ILIEr0 00pa3oBaHus, PEACTABICHHBIX
B OI'OC OO0, a Ttaxke Ha OCHOBE (QeaepanbHOl paboueld TPOrpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEMIMHU MPENoIaBaHus yueOHOTO MpeaMeTa « XUMUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O MLENsIX, OOIlEel CcTpaTeruu
oOy4eHusi, BOCHHUTAHUS U PA3BUTUA OOYYaAIOIMIUXCSA CPEACTBAMHU y4eOHOTO
npeaMeTa, YCTaHABIIMBAET 00s13aTeNbHOE IpEeAMETHOE COJIepKaHue,
IpeIycCMaTpUBAET pACIpEIEIeHHEe €ro IO KilaccaM M CTPYKTYpUPOBAHHUE [0
paznenaM W TeMaM MPOTpaMMbl O XHMHUH, OINPEIETseT KOJUYECTBEHHBIE WU
KaueCTBEHHBIE XapaKTepUCTUKU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATENBHOCTh ~ M3YYEHHUSI XHUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOI'O O0IIero oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3yJibTatam 00yUYeHMs] XUMUU Ha YPOBHE II€JIeH U3yUYeHUs IPEeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBLHON JI€ATEIbHOCTH OOYYalolEerocss IO OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWEe XHUMHH CIIY)KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PECHHUS
oOyyaronierocsi, ero MnpeACcTaBICHU O MaTepualbHOM €IUHCTBE MHUPA, BAKHYIO
poJib UTPAOT (POpMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
HEPTruy W 00 IBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TJIOOATBHBIX
npo0ieM yCTOMYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOMH,
NUIIEBON 1 SKOJOTHMYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuyenune xumuu:

CIIOCOOCTBYET  peajiM3allii  BO3MOXKHOCTEH [UJIi  CaMOpas3BUTHS U
dbopMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111eH 1 QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHKE MBIITUICHHSI M TBOPUECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HX CaMOCTOSITEIIbHOW  Y4eOHOW JIeATEeIhbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEeIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B IPOGECCUOHATILHON JIEATEIbHOCTH;

3HAKOMHUT CO CHenu(UKON HAyYHOTO MBIILJICHUS, 3aKJIaJbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsSIIa HA €UMHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJArOIINXCS;



CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
o0pa3oBaHUE O0yJAIOIITHUXCSI.

JlanHble HampaBlieHUss B OOyYE€HHU XUMHUU OOECIIEUMBAIOTCS CHENU(UKOIM
COJICp>)KaHMsl  y4yeOHOTO  MpeaMeTa, KOTOPBIM  SBISETCA  MEeJarornuyecku
aJanTHUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XHMHH Ha ONPEICIEHHOM dTalre eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero o0pa3oBaHusi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIUMHCS CUCTEMBI IMEPBOHAYAIBHBIX TMOHSITHH XWMHH, OCHOB
HEOPraHWYECKOW XUMHM W HEKOTOPBIX OTACHBHBIX 3HAYUMBIX TOHSITUH
OPraHUYECKON XUMHUH.

CtpykTypa coiepKaHus MpOrpaMMbl IO XMMUU c(PopMUpOBaHa Ha OCHOBE
CHUCTEMHOro mnojaxoaa K €€ mzyueHuto. CoJliep:KaHue CKJIIAJbIBAETCA U3 CHUCTEMBI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHI O XUMUYECKOU
peakimu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHW30BaHbl MO0 TPHHIIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHU HA OCHOBE TEOPETHYECKUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa J[. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 JJICKTPOIUTHYCCKON JHUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIUPUYECKHU
TIOJTYYCHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YpOBHSI K JPyroMy, BBINONHSAS (GYHKIUA OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOIYUYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHMHU CHOCOOCTBYEeT  (HOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISIOUICH HAYYHOU KAPTUHBI MUpA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
METOJIaM TO3HAaHUSI B Hayke. M3ydeHne XMMHUM NOPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee M3YUYEHHBIX yUeOHBIX MpeaMeToB: «OKpyX aromuid MUpy,
«bwuosorus. 5—7 ximacce» u «dusnka. 7 Kiacey.

[Ipy w3ydYeHMM XWUMHUH TPOUCXOAUT (POopMUpPOBaHWE 3HAHUH OCHOB
XUMUYECKON HAayKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBbl XHMHUYECKHX
3HAHUN — BaXHEUMX (PaKTOB, MOHATUN, 3aKOHOB U TCOPETUICCKUX MOJIOKEHUH,
JIOCTYITHBIX 0000IIIeHNI T MUPOBO33PEHYECKOTO XapaKTepa, s3blKa HAYKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM I[I03HAHMS TP HW3YYEHUU BEIIECTB U
XUMUYECKUX peakIui, B GOPMUPOBAHUH M PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATENBHOM U y4eOHO-HCCIIEIOBATENIbCKON
JESITETPHOCTH, OCBOCHMM TPABWJI 0OE€30MacHOTO OOpallleHWsi C BEIIeCTBAMH B
MOBCEHEBHOM JKU3HMU.

[Ipu M3yyeHUM XMMUU HAa YPOBHE OCHOBHOI'O 00IEr0 0Opa3oBaHUs Ba)KHOE
3HaYeHHUE MPUOOPENTH TaKue I, KakK:

— (opmupoBaHHe MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMAaTHYeCKoe MpHOOIIECHUE
oOydJaronmxcsi K CaMOCTOSATEIbHOM MO3HABATENHLHON JEeATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUA, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHune yCiaoBHi, CTOCOOCTBYIONMINX MPUOOPETEHUIO 00YIAIOIITUMUCS
OTMbITa PA3HOOOPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHBIX BUIOB JACSITCIBHOCTH;

— (QopmupoBaHue oOuEeld ¢GYHKIMOHAIBHON ©  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHA OOBSCHITH W OIICHUBATH SIBICHUS
OKPY>KaIOIIer0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJYYEHHbIE MPU HU3YyUYEHUU
XUMUH, TPUMEHATh WX MPH PEHICHUU TpoOJIeM B TOBCEAHCBHON JKHU3HH U
TPYAOBOM JEATENBHOCTH;

— (¢opmupoBaHHe Yy OOyYaOMIMXCA TyMAaHUCTHYECKUX OTHOIICHUMA,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJOTHYECKU
1[EJ1IeCO00pa3HOro TMOBENEHUS B OBITY M TPYAOBOM JEITEIBHOCTH B IENIAX
COXPaHEHHMs CBOETO 3J0POBbS U OKPYKAIOLIEH IPUPOJHON CPEIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS OOIICYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(dUIIS M HAMPABICHHOCTH aJbHEHIIIETO
00yueHus.

OO0miee YuCIO dYacoB, OTBEAEHHBIX JUIsl HW3YyYCHHS XUMHUU Ha YpOBHE
OCHOBHOTO 00111ero 00pa3zoBanusi, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXAHME OBYUYEHUA

8 KNIACC

IlepBoHaYaIBLHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posb XuMHUM B KU3HU 4Y€IIOBEKA. XUMUS B CUCTEME HAYK.
Tena wm BemectBa. PU3MYECKHE CBOKWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHHU. UHCThIE BEIIECTBA U CMECH.
Cnoco0sI pazeneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 7IeMEHThl. CHMBOJIBI XUMHUYECKHUX
a1eMeHTOB. [IpocThie U CH0KHBIE BEIIECTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHX 3JIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAs AaTOMHas Macca.
OtHOcHuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBas 101 XMMHAYECKOTO AJIEMEHTA B
COCIMHEHUN.

KonnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsi3p KoJIM4yecTBa,
Macchl W 4YHCla CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmyam
XUMHUYECKUX COETUHECHUMN.

du3znyecKkrue U XMMUYECKUE SIBICHUS. XUMHUUYECKasl Peakius U €€ MpU3HaKHU.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XHUMHUUYeckue ypaBHeHusa. Kiaccuduxanums
XUMUYECKUX peaKkuil (COeTUHEHNs, Pa3IoKEeHUs, 3aMEIICHHs], OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJIOH, MpaBuiIamMu pabOThl B JJaOOpaTOpUU U
npruémMamMu 0OpalieHusl ¢ JJabopaTOpPHBIM 00OPYIOBAHUEM, U3YUYEHHE U OMHCAHHE
bu3HUeCKNX CBOWCTB OO0pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOACHUE
dbusnueckux (TIaBJIeHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHHE U KOHJIEHCALMsI BOJbI) M XUMHMUYECKUX (FOPEHUE CBEYH, MPOKAIMBAHHE
MEIHOU MPOBOJIOKH, B3aUMOCICTBUE MeJla C KUCIOTOM) IBIIEHUH, HAOII0IEeHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuid (pas3iokKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIIOM Oapusi, pa3ioxKeHUue TUIPOKCHAA
menu (II) mpu HarpeBanuu, B3auMoeicTBHE Keje3a ¢ pactBopoM coiu meau (1),
U3y4YeHHE CIOCOOOB pa3elieHHus CMECE: C MOMOLIbI0 MarHura, (UIbTPOBAHUE,
BEITIApUBAHUE, TUCTHWUIAIMSA, XpoMaTorpadus, MPOBEACHIUE OUYNCTKHA MMOBAPEHHOMN
CoNlY, HaONIOJIeHWE W  ONUCaHWe  pe3yJbTAaTOB  MPOBEJACHHS  OTIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapocTepKHEBBIX).

Baxueimme npeacTaBuTe M HEOPraHUYeCKMX BelIeCTB

Bosgyx — cmech razos. CocraB Bo3nyxa. Kucimoponx — 31eMEHT U IIPOCTOE
BemiecTBo. Haxoxxaenwe kuciaopoga B Tpupoje, (pusmueckne M XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Okcuabl. [Ipumenenue kuciopoma. CrocoOb



MOJIyYeHHs] KUCTIopoAa B JabOpaToOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aioTporHas MoauuKalus Kucaopoaa.

TernoBoit 3¢ (heKT XUMUYECKOW pPEakIuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- U DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOTro 3¢ (deKra, pa3pynieHue 030HOBOTO CJIOS.

Bopopon — snemenT m mpocroe BemecTBO. HaxoxkneHue Boaopona B
npupoae, (GU3MYECKHE ¢ XHUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nosnyyeHus. Kucinotsl u conu.

Monspabiii  00b€M razoB. Pacuérbl MmO XHUMHUYECKHMM YpPaBHECHHSIM.

dusnyeckue cBoMcTBa BoAbl. Bona kak pactsopureins. PacTBopsl.
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Posib pacTBOpOB B mpUpoOJI€ M B KU3HU 4YesoBeKa. KpyroBopor Boabl B MPUPOJIE.
3arps3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranumdeckux coenuHeHui. Oxcunbl. Kiaccuduxanus
OKCHJIOB:  coieoOpa3ytoniue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHBIE) U
HeconeoOpaszyromue. Homenkiatypa okcuaoB. ®Duznueckue W XUMHUYECKHE
cBOKCTBa OKCUJIOB. [lomydeHne OKCHIOB.

OcHoBanusa. Knaccudpukanuss ocHOBaHUM: INENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHMW. PU3MYECKHE M XMMHYECKHE CBOWCTBA
ocHoBaHuU. [lonyuenne ocHOBaHUM.

Kucnoter. Knaccuduxarnus xkucnor. Homenknarypa kucnor. Ouzndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psn aktuBHOcT MeTauioB H. H. bekerona.
[TonmyyeHue KUCIOT.

Comu. Homenknatypa cosneil. Pu3nueckrue U XMMHYECKHE CBOMCTBA COJIEH.
[Tonydenue cosen.

['eHeTn4yeckas CBSA3b MEKIY KIaCCaMU HEOPraHUYECKUX COCIMHEHHUI.

Xumuueckuit IKcnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOAa B BO3yXe, MTOIYyYEHHE,
coOupanue, pacno3HaBaHWE W U3YYCHHUE CBOWCTB KHCJIOpOjaa, HaOI0IeHne
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
NpeKpaiieHusi TopeHus (MoXkapa), O3HAaKOMJICHHE C O0Opa3llaMH OKCHUIIOB U
OMMUCAaHUE WX CBOWCTB, MOJy4YeHUE, COOMpAHHE, PpACIO3HABAHME M U3Yy4YCHUE
CBOMCTB BOJI0Opoja (TopeHue), B3auMmojencTBue Bojopoaa ¢ okcujgoMm meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BUIACOMATEPHUAIIOB), HAONIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS! BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJIECUCTBUE BOJABI C METAJIaMHU
(HaTprieM W KayblMeM) (BO3MOXHO HMCIOJIb30BAHHE BHUIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0/ICHUE U3MEHEHUSI OKPACKU WHIUKATOPOB B PACTBOPAX KHUCIIOT U ILETOYEH,
u3ydyeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CEpHOM KHCIOTHI,
KUCJIOT C METaJUIaMHM, pPEakluid HEeUTpalu3aluu, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJIHOIO MeETajla APYTMM M3 PAacTBOpPA COJIM, PEIICHHE
SKCIIEPUMEHTAIIBHBIX 33/lad 10 TeMme «BaxHeilmme Kiaaccbl HEOPraHUYECKUX
COCAMHEHUI».

Hepuoauueckuin 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKas CBSA3b.
OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKM KIACCU(DUKAIIMKN XUMUYECKUX diemMeHToB. [loHsTHE O
IpyNmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOPbIE 00pa3yroT aM(OTEepHbIE OKCUIBI
Y TUIPOKCHUBL.

[Tepunonnueckuit 3akoH. llepuoanueckas cucrema XUMUYECKUX JIEMEHTOB /l.
N. MengeneeBa.  KopoTkomepuogHas W JJIMHHONEPHOIHAS dbopMbI
[Iepnognueckoi cucremMbl xumudeckux 31eMeHToB /. 1. MenneneeBa. Ileprobl
yu rpynmnbl. OU3NYECKUN CMBICT TMOPAAKOBOTO HOMEPA, HOMEPOB MEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sAep. M3oTonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JOYEeK aToMOB TMepBbIX 20 XHMMHYECKHUX  DJIEMEHTOB
[Tepuomnueckoit cucremnl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHAYECKOIO
AJIEMEHTA IO €ro MoJjoXeHuto B [lepuoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJlyca aTOMOB XUMHUYECKUX DJIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO FPyNIaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — y4€HblM U
rpaKIAHUH.

Xumuyeckass cBs3b. KoBaneHTHass (MOJsipHAs W HEMOJIIPHAs)) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKHCIIEHNsI M BOCCTaHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIU.

Xumuueckuit IKcnepumenm:

u3y4eHue oOpa3loB BELIECTB METANIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCIOT M IIEJIOYEH, MPOBEICHUE OIMBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUU
(ropeHue, peakiu pa3aoKeHusl, COEqUHEHHUS ).

Mescnpeomemmnoie ceasu



Peanmzanust MeXOpeaMETHBIX CBSI3€M NpU HM3yYEHUM XUMUU B 8 Kilacce
OCYLIECTBJISIETCS. 4epe3 HCIMONb30BaHUE KaK OOUIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHSATUM, SBJISIOIINXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIN (akT, rUnoresa, TeOpus,
3aKOH, AaHallu3, CHHTE3, Kiaccuukanuusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
JKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHNE, MOJIENb, IBJICHHE.

dusnka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIIbI, PAJAMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUM 3apsill, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHWE BEUIECTBA, ra3, (PU3MUYECKUE BEIUYHUHBI, €IUHULIBI
U3MEPEHNUs1, KOCMOC, IUTAHETHI, 3BE€3/bl, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE  TOPOJBI,
MIOJIE3HBIE UCKOMAEMBIE, TOTUIMBO, BOJAHBIE PECYPCHI.

9 KNIACC

BemmecTBo U xXUMHYeCKasi peakuus

[Iepnonmueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB
XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX IIEPUOJOB, Kajus, KajlblUsi U HUX
COEAMHEHN B COOTBETCTBUM C TIOJIOKEHHEM »HieMeHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHEM HX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XMMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PELIETKU U
BUJIa XUMHYECKOM CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPTaHUYECKHUX
COCAMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuysa XuMuuecKuX peakiuii Mo pa3aIuyHbIM NMpU3HaKaM (10 YUCITy
U COCTaBy YYacTBYIOIIMX B pEaKIMM BELIECTB, MO TEIUIOBOMY 3¢ dexTy, Mo
U3MEHEHHIO CTETEHEN OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
YYACTHIO KaTalau3aTopa). JK30- U SHAOTEPMUUYECKHE PEAKIIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[Tonsitue o ckopoctu xuMuyeckod peakiuu. [loHsiTue 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOT€HHBIX U T€TePOre€HHBIX
peakuusx. [lonarue o karamuse. [IoHsTHe 0 XUMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIMAIONIME HAa CKOPOCTb XHMMHUYECKOW pEaKUUU U TOJO0KEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBiIeHUE ypaBHEHUM



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPOIIUTHUECKON JUCCOUUALINN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M [OHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsazu. Crenenn qucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakruun nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKI[Nii HOHHOTO OOMEHa,
MOJIHBIE M COKpAlllEHHbIE HMOHHBbIE YpaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBAaHMI M coJiel B CBETE MNPEJACTAaBICHUNA 00  BIEKTPOIUTUYECKOU
nucconnanyu. KauectBeHHble peakini Ha MOHBL. [IoHATHE O TMAPOIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB M HEMETaUIoB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(x7Iopuaa HaTpHsl), HCCIECJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKINU
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpOB BEUIECTB, MpoLEecca AUCCOLMALMUA KHCIOT, WIEJIOYEd M  COJIEH
(BO3MOXKHO  HCIOJB30BAHHE BUJEO MATEPHAJIOB), IMPOBEJACHHE  OIMbITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKA  MPOTEKAHMs  peakuMid  HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, o0O0pa30BaHWE BOJbI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakuuu pasiioKEeHHs, COEUHEHUS), paCllO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUM{d Ha HOHBI, pEUICHue
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTaJyibl 4 MX cOeIMHEHUS

OO6mast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3aUMOJICHICTBME C METaJUIaM{, HEMETa/UlaMu, IIeJio4amMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHe. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YejoBeKa. BaxHeimme XJIopuabl U UX
HAaXO0KJICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHue W (pu3smyeckue CBOICTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJJIOTPOIHbIE MOAU(UKAIIMM KUCIOPOIa
U cepbl. XumMudeckue cpoiicTBa cepbl. CepoBOJOpOA, CTpoeHue, (Pu3nyeckue M
XUMHYECKHE CBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, (Qusnueckue ¢ XUMHYECKHME CBOMCTBa (oOmIMe  Kak
OpeICTaBUTENs Kilacca KHUCIOT M crhenuduueckue). XHUMHUYECKHE pEakIuH,
JeXallde B OCHOBE MPOMBIIUIEHHOTO CHoco0a TIMOJIYyYeHUs CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KUCNOTHI. CoNM CEpHOM KUCIIOTHI, KAUECTBEHHAS PEAKIIUS HA



cynbdar-uon. HaxoxxneHue cepbl U €€ COENMHEHHH B MpuUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpeabl COCNMHEHHUSIMU cepbl (KUCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUS.

OO6mast xapaktepuctuka 3eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacHpoCTpaHEHUE B MPUPOJE,
(du3nueckre 1 XuMHYECKHe cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
¢usnyeckue U XMMHUECKHUE CBOMCTBA, OJyuyeHUe U nmpuMeHenue. Conu aMMOHus,
ux pu3NUecKre U XMMUYECKHEe CBOWMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MoJiyueHHe, (PU3NUYECKue U XUMHUYECKUE
cBOMcTBa (00OIIME Kak TPEACTaBUTENs Kacca KHUCIOT M CHeHU(pUUYECKUE).
Hcnonb3oBaHWEe HUTPATOB W COJIEM aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
yno0peHuii. XuMrU4ecKoe 3arps3HeHUe OKPYIKaIOIIeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTTOTHBIE JOXKIW, 3arps3HEHUE BO31yXa, IMOYBBI W BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukaruu ¢docdopa, GuU3MUECKHME U XUMHUUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dhochopHas kucinoTa, GU3HISCKHE M XUMUICCKHE CBONCTBA,
nonyuenue. McnonpzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIE
MoIu(pUKALMK, PACIPOCTPAaHEHHE B NpUpOJE, (PUINYECKHE U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupoje. OKCUabl yriiepoaa, ux
dusznueckue M XUMHYECKHE CBOWMCTBa, JEWCTBHE Ha JKHUBbIE OpPTraHU3MBI,
NOJIy4YEHHE U MPUMEHEHHE. DKOJOTMYECKHE IMPOOJEMBbI, CBSI3aHHBIE C OKCHAOM
yraepoga (IV), rumote3a mno0anbHOrO TOTEIJICHUS KJIMMAaTa, ITaPHUKOBBIN
s dext. YronbpHas kucinoTta u €€ coiu, ux (HU3NIECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpumeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne kapOOHATOB B OBITY, MEIMLMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHavasbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, dTaHOJI, TIIMIEPUH, YKCYCHAsl KUCIIO0Ta).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroyib, MPUPOIHBIA Ta3, HEPTH),
IPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
pojii B OKM3HM 4eloBeKa. MaTepuallbHOE€ €JAMHCTBO OpPraHUYEeCKUX W
HEOPraHUYECKUX COEIMHEHUN.

KpemHuii, ero ¢usnueckue W XHUMHYECKHUE CBOMCTBA, IMOJYYEHUE U
npumenenue. CoeauHeHUs KpeMHus B mnpupone. OOmue mnpeacraBieHus 00
okcuze kpemuus (IV) u xpemuueBor kucinore. CUIUKATBI, UX HCIOJIB30BAHHUE B
ObITY, B MPOMBILUIEHHOCTU. Ba)kHeillline CTpoOUTENbHbIE MaTEepHalbl: KEpamMuKa,



CTEKJIO, 1IEeMEeHT, 0eTOH, jkene300eToH. [IpobiemMbl 6€30MacHOTO MCIONIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

U3ydeHue 0Opa3Il0B HEOPraHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxaromue (U3NYECKUE W XHUMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BAHUE BUIECOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJOpUIOB (TaJIOTEHHUIIOB), O3HAKOMJIEHHE C
obpasnaMu  ceppl M €€  COCIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAHUE
BUJIEOMATEpUAIIOB), HAOJIOCHUE Mpolecca OOYIIIMBAHUS caxapa MoJj JACHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJOTBHI, H3YYEHHE XHUMHYECKUX CBOMCTB
pa3z0aBiIEeHHOMN CEPHON KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peaKIuu Ha CyJb(aT-
MOH M HaOJIOJeHHE TpHU3HaKa e€ MpPOTeKaHUs, O3HAKOMIIEHHE € (DU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M MX COEAMHEHUH (BO3MOKHO HCIIOIb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIO0OpEeHUH, ModyUdeHue,
coOupaHue, pacrno3HaBaHME€ U HW3Y4YCHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHUsI U ¢GochaT-uoOH U U3yUYeHHUE TPU3HAKOB
UX IPOTEKAHHUs, B3aNMOICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHUJIECOMATEPHUAIIOB), U3YyUYEHUE Mojenen
KPUCTANIMYECKUX PEIETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIICCTB AaKTUBUPOBAHHBIM YTIEM W
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHe, COOMpaHue, paclio3HaBaHUE M HU3Y4YEHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/IEHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT W
CUJIMKAT-MOHbl W H3yYEHUE TMPU3HAKOB HX IMPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKIIMEH CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHHE JKCIEPUMEHTATbHBIX
3a1a4 o TeMe «BakHeume HeMeTaITbl U UX COCTUHEHUS.

MeTaJibl 4 MX COeIMHEHUS

OO6mast xapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METANIOB HA OCHOBAHUHU
ux TmonoxkeHuss B Ilepumoamueckor cucrtemMe XUMHUYecKHx daeMmeHtoB JI. WM.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTayuindeckas CBs3b U
METAJUIMYECKAs] ~ KpUCTAJUIMYECKass  pelIETKa.  DJEKTPOXUMHUYECKUH  pAll
HanpspkeHuil metayioB. dusnyeckrne n XUMUYECKUE CBOMCTBA MeTamuioB. O0miue
CHocoObl MoyyeHus: MeTawioB. IIoHSATHE O KOpPpO3MHM METauIOB, OCHOBHbBIE
CrocoObl 3almuThl UX OT Koppo3uu. CiuiaBbl (CTajlb, YYTyH, JIOPaTFOMUHUMA,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U IPOMBIILICHHOCTH.

[lenounble MeTayIbl: MONOkeHUE B llepuoanueckoil cucreMe XMMHYECKUX
snemeHTOB . 1. MenaeneeBa, CTpOo€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJIE.
duznyeckue U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbl U



TUAPOKCHUABI HATpusd M Kanusa. [IpuMeHeHue IIeNoYHBIX METAVIOB MU UX
COCIMHEHUH.

[llenouyHo3eMeNnbHBIE METAUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[lepuonunueckon cucreMe xumuueckux syeMeHToB . M. MenpaeneeBa, ctpoeHue
MX aTOMOB, HaXO0XJI€HUE B Ipupojac. PU3NYECKUE U XUMUYECKUE CBOMCTBA MAarHus
U Kaiblus. Baxheilmme coequHeHUs] Kalblusl (OKCUJ, THAPOKCHUA, COJIH).
XKéctkocTh BOJIBI U CIIOCOOKI €€ yCTpaHEHUS!.

AnoMuHUN: noJiokeHue B [leprnoanueckoil cucteMe XUMHUYECKUX AJIEMEHTOB
J. . MengeneeBa, cCTpoeHUE aroma, HaxOxXIAeHHUE B Ipupoae. Pusuyeckue U
XUMUYECKUE CBOMCTBA allOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA U THIPOKCUIA
AJFOMUHHS.

Kenezo: nmonoxenue B [lepuoanyeckon cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CcTpoeHME aroMa, HaxoxiacHue B Ipupone. dusznueckue u
XUMUYECKUE CBOMCTBA xene3a. OKCubl, Tuapokcu bl U conu xkenesa (1) u xxenesza
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMd METAUIOB M CIUIaBOB, HMX (PU3HUYECKUMHU
CBOMCTBaMH, U3YUYEHHUE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJACHCTBUS OKCHJIA
Kalbllid W HATpus C BOJOM (BO3MOXKHO WHCIOJB30BAHUE BHIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJE3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQUEeCTBEHHBIX PEAKLIHMI HAa MOHBI: MATHUS, KAIbLUSA, AIFOMUHUS, LIUHKA, XKEJe3a
(Il) u xene3a (III), menu (II), HaGmrOIEHUE U OMTKMCAHKUE MPOIECCOB OKpAITMBAHUS
IJIJaMEHU MOHAMU HATpusl, Kalusig M KaJbIUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeIOBaHHEe aM(OTEPHBIX CBOMCTB TMJIPOKCHUIA ATTFOMUHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNUE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Baxuenmme
METAJUIBI U UX COCTUHEHUS.

XuMHA M OKpPYKAKOLIAA cpeaa

BemecrBa u Marepuansl B IOBCEIHEBHOW >XM3HM 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObiTy. [lepBas momonis npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyKaroulel cpenbl (MpeenbHas JOomycTUMas
KOHIIEHTpaius BeiecTs, nainee — [1JIK). Poias XxumMuun B penieHnn 3KOJIOTHUYECKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepuasaoB (CTEKJIO, CIJIaBbl METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mesxcnpeomemmunie ceasu



Peanuzanust MeXnpeAMETHBIX CBA3CH NpU HM3YYEHWH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4YEepe3 HCIOJIb30BaHWE Kak OONIMX eCTeCTBEHHO-HAYYHBIX
NOHATUMN, TaK ¥ TOHSATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACNIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOure ecTeCTBEHHO-HAy4YHBbIC MOHITHUSA: HAYyYHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpUs, aHauu3, CHHTE3, KIacCUpUKalus, TNEepUOJAUYHOCTh, HaOIIOIACHHE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s eKT, TeXHOIOTHS, MaTECPHAITHI.

dusuka: maTepus, aToMm, OdJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIH],
U30TOIBI, PAAMOAKTUBHOCTH, MOJIEKYJd, JJIEKTPUUYECKUI 3apsij, MPOBOTHUKH,
NOJMYNPOBOJHUKHY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperatHoe COCTOSIHHE BEILECTBA, ra3, pacTBOpP, pACTBOPUMOCTb, KpUCTAILIIMUECKAs]
peméTKa, CIUIaBbl, (PU3UYECKUE BEIMYWHBI, €UHUIBI U3MEPEHUsl, KOCMHYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE311bI, COHIIE.

buonorusa: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHHEPAJIbHBIE
yI0OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpalbl, TOpPHBIE IOPOJIBL,
MOJIE3HbIE UCKOIIaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJbTATBl OCBOCHHS MPOrPaMMBI OCHOBHOT'O  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHHUsS XWMHH B €JIMHCTBE Y4YEOHOU W
BOCITUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH, MPHUHSTHIMU B
o0IlecTBe MpaBWIaMH M HOPMaMH TIOBEJACHHUS M CIIOCOOCTBYIOT IpOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COLIMAIM3AIIUHA O0yJarOIITHUXCSI.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBATbCS  CHUCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAlUd U
pacIIMPEHUE ONbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOI'O OTHOIIICHHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACJICIMI0, TOHMMAHUSA 3HA4YEHUS XUMHYECKOM HAayKu B KHU3HU
COBPEMEHHOr0 O0OIIEeCTBa, CIIOCOOHOCTH BJIAAETh JIOCTOBEPHOM HHGpOpMAIUEH O
NEPEJOBBIX JOCTUKEHUAX W OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUS] O COIMAJIBbHBIX HOPMaX MW MpaBWIAX MEXJIMYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4EOHOUCCIIENAOBATENbCKOW, TBOPYECKOM W APYrMxX  BHUAAX
JEATeIIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOH COBMECTHOH JIEATECIbHOCTH IIPH
BBITIOJTHEHUN Y4YeOHBIX, TI03HABATEIBHBIX 3aJ1ay, BBIMOJHEHUH XHUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HITOM Yy4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHHBAaTh CBOE TMOBEJCHHE M IIOCTYIIKA CBOMX TOBApPHUILEH C MO3ULHAH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCJIEACTBUHN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJCTABICHUSI O BEIIECTBE U XHMMHYECKOW pEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U COCTABJISIONIUE
OCHOBY I IOHUMAHMS CYIIIHOCTH HAay4YHON KapTHUHBI MUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOIHON CPEsIoi, O POJIM XUMHUHU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HaBATEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA TOJyYECHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE HJisi OOBACHEHUS HAOIIOMAEMBIX MPOIECCOB M SIBIICHUM,
M03HABATEIHLHON, WH()OPMAITMOHHOW M YHUTATEIIbCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEILHON pabOThI C yU4eOHBIMU TEKCTAaMH, CIIPABOYHOMU



JUTEPATypOr, JIOCTYNHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpPEC K OOYyYEeHHMIO M TO3HAHHIO, JOO0O03HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  €aMOOOpa30BaHUIO, MPOEKTHOM M HMCCIEI0BaTEIbCKON
NEeATEeNIbHOCTU, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHSI OOyuY€HHUsS B
JTaJIbHEUIIIEM;

4) gpopMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3[I0pPOBbIA 00pa3 >KM3HH, OCO3HAHUE MOCIEICTBUA U
HETPUATHE BPEHBIX MPUBbIYEK (YHIOTPEOIEHUS alKOTOJIsl, HAPKOTUKOB, KYPEHHUS ),
HEOOXOMUMOCTH  COOJIOJEHUST TPaBWJI OE€30MacCHOCTH TMpU  OOpalieHuH ¢
XUMUYECKMMU BEIIECTBAMHU B OBITY U pEaNbHON KU3HH,

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTHUECKOMY U3YUYEHHUIO TIpodeccuii 1 TpyJa pa3IuyHoro poja,
YBOKEHHE K TPYyIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHMM MO XWUMHH, OCO3HAHHBII BBIOOP
WHIMBUYaJIbHON TPAEKTOPHUH MPOIOJKEHUST 00pa30BaHMs ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHeuHoi npodecCuoHaIbHON NeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTHPOBAThCA B IPO(ECCUOHANIBHON CPEAE;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11eJIecO00pa3HOe OTHONIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, IOHUMAaHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHoro o0Opasza KH3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY
(¢u3nYecKoMy M TCUXHUYECKOMY 3]I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHMS
npaBu1 0€30IMaCHOTO MOBEJCHUS ITPU paboTe C BEIIECTBAMM, & TAK)KE B CUTYaIUsX,
YTPOXKAIOIMIMX 3I0POBBIO U )KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOLIEH MPUPOJIHONU CPEIOH, ISl OBBIIICHUS
YPOBHSI  DKOJOTMYECKOM  KyJbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MYyTEeH UX PEIICHHS MOCPEICTBOM METOJI0OB XUMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMEeTHBIX PE3yJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOIIECHAYYHbIE TMOHATHAA (3aKOH, TEOpus,
NPUHIIAI, TUTIOTE3a, (aKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe€.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHWI M3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAyYHOU KapTHUHE MHpA, U YHUBEpCaIbHbIe yueOHbIe NeHCcTBUS (ITO3HABATENbHEIE,
KOMMYHUKATUBHBIC, PETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHWIO W OCYIIECTBICHUIO YYEOHOU
NEATEIIbHOCTH.

Ilo3HaBareJbHBIE YHHBepcaJlbHbIE yueOHbIe

neiicreus ba3zoBbie Jjornyeckue 1ecTBUA:

YMEHHUSI HKCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS] MPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMUYECKUX MOHATUN (BBIACIATH UX XapaKTEpHbIC
NPU3HAKH, YCTaHABIMBAaTh B3aUMOCBA3b C JPYTMMHU MOHSTUSAMM), UCIOIb30BaTh
MOHATHUS JJIs1 OOBSCHEHUS OTJIENbHBIX (PAKTOB U SIBJICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpUU JUIsl KIacCU(PUKAIMM XMMHYECKUX BEHIECTB U XMMHUYECKUX PEAKIIUM,
yCTaHABIMBATh MPUIMHHO-CIEACTBEHHBIE CBA3UM MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKHE pacCyX ACHUS (MHIAYKTUBHBIC, AEIYKTUBHbIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKJIFOUYEHUS,

YyMEHHUE TMPUMEHSITh B TMpOIEcce IMO3HAHUS TOHATUS (NPEeIMETHbIE U
METaInpeIMETHbIC), CAMBOJINYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMUH,
npeoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIE TIPEICTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ JJIEMEHTa), XUMU4eckas (opMyrna u ypaBHEHHE
XUMUYECKON peakluu — MpU PelIeHUH Y4yeOHO-TI03HABATENbHBIX 3a7a4, C YYETOM
ATUX MOJEIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTepU30BATh CYIIECTBEHHbIC
NPU3HAKH U3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIUH,
BBISIBJISITh ~ OOLME  3aKOHOMEPHOCTH, TMPUYUHHO-CIEJCTBEHHBIE CBSI3M U
MPOTUBOPEUHMS B U3yUaEeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHE HCIIOIb30BaTh IMOCTABJICHHBIE BOINPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KadeCTBE OCHOBBI Jig (POPMHUPOBAHUS THUIOTE3bl IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE OIbITa IO IUIAHUPOBAHUIO, OPraHU3alliid M TPOBEICHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH MU MHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BUJOB U (POPM MpE/ICTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJIEpkKaHUs, CIPABOYHbBIC
nocobusi, pecypcel WHTepHETa), KpPUTHUYECKH OLIEHHWBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSTh Pa3jINdyHbleé METO/bl M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMaIlMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 337a4 ONPEAEIEHHOIO TUIIA, IPUOOPETEHUE OIbITA B
o0jacTd UCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYPOl aKTUBHOTO UCIOJb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENbHO BBIOMPATh ONTUMAIbHYIO (OpMyY MpeACTaBiIeHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOXKHBIMU CXEMaMH, JharpammaMu,
npyrumu ¢hopmamu rpaduKu U BX KOMOWHAIIMSAMY,

yMEHUE UCIOJIb30BaTh W aHAIM3UPOBaTh B Tpolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON AESATENBHOCTH MH(DOPMALUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMmyHuKaTHBHBIE YHMBepPCcaJbHbIe YYeOHbIe NeiiCTBHA:

yMEHHUsI 3aj7aBaTh BOMPOCHI (B Xojie auanora W (WIu) OUCKYCCHH) TIO
CyllecTBYy  oOcyxaaemMoil  Tembl, (OPMYJIMPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJTHEHUS IPEITI0KEHHOM 3a/1a4u;

YMEHUS  TPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThl  IO3HABATEIbHOU
NESATENbHOCTY B YCTHBIX W NHUCBMEHHBIX TEKCTax; JeJaTh MpPE3EHTALUI0
PE3yJIbTaTOB BBIMOJIHEHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
1abopaTopHOM paboThI IO UCCIEOBAHUIO CBOMCTB BEIIECTB, YUE€OHOTO MTPOEKTA);

yMEHUsI y4eOHOTro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEIPHOM M MCCIIEIOBAaTENbCKOM  ACSATENBHOCTH  MPU  PELICHUU
BO3HHKAIOIMX NPOOJEM Ha OCHOBE Yy4u€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuit (o0cykaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPAHHAIIMS
COBMECTHBIX JICUCTBUM, OIPEHCICHUE KPUTEPUEB 10 OLEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U JIPYTHE).

PeryisiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSTENIbHO ONPENeisITh UENH JESITebHOCTH, IUIAaHMPOBATh,
OCYLIECTBJISATh, KOHTPOJIHUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHbHOCTD, BEIOMpPATh Hanboisiee A(h(PEeKTUBHBIE CLIOCOOBI PENICHHS YICOHBIX H
NIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEJIBHO COCTABIISTh WIH KOPPEKTHUPOBATh
IPEJIOKEHHBI QJITOPUTM  JEHUCTBUUW INPU  BBINIOJHEHUM 33JaHUN C Y4YETOM
NOJIyYEHHS] HOBBIX 3HAaHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yJbTaTa 3asBICHHON LIEJIU, YMEHUE
UCII0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMble B YCJIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHHUIO 00s3aTEIbHOIO
colepKaHMs, YCTaHOBJIEHHOTO MJaHHOW (QemepanpbHO paboueld MporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE 00YYaIOIIMMHUCS HAYUYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



JnercTBUl, crnenuduueckue A IpeAMETHOM  o0nacTu  «XHUMHS», BHJBI
NEATEIBHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHUS, €ro HWHTEpIpETalyH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoHiry oOydenus B 8 kiiacce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

e PpPAacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKUX MOHSATHI: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oIHOpOJIHAsT M HEOJHOPOAHAs ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIs XMMHUUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHBb
OKHCIICHHSI, XMMHUYECKas peakmus, KiIacCHUpUKAIUsI PEaKIUi: pPEaKIUH
COCJIMHECHUA, PEaKIMU Ppa3JI0XKEHUs, pPEaKIUu 3aMEIICHUs, PpPEaKiuu
00MeHa, HK30- U SHJIOTEPMHUECKHE PEAKIIMH, TEII0BOU A (EKT peakiuu,
SIPO aToMa, DJEKTPOHHBIA CIIOM aToma, aTOMHAs OpOWTaNlb, paaNycC
aToMa, XMMHYECKasi CBsI3b, MOJISIPHAS W HEMOJSIPHAST KOBAJICHTHAsI CBS3b,
HMOHHAs CBsI3b, UOH, KaTHMOH, aHUOH, PAcTBOP, MAaccOBas JOJisl BEIIECTBA
(mpolieHTHAs! KOHIICHTpAIUs) B PacTBOPE;

e WUIOCTPUPOBATHh B3aWMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHATHU W
MIPUMEHSTH 3TH MTOHATHS MMPU ONMMCAHUM BEILIECTB U UX MPEBPAICHHUIA;

e WCIONB30BATh XHUMHYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOpPMYyT
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIHM;

e OIpEICIATh BaJICHTHOCTh aTOMOB 2JICMCHTOB B OMHAPHBIX COCIUHCHHSX,
CTENICHh  OKHCIICHHS  JJICMEHTOB B  OWHApHBIX  COCAWHEHUSX,
MPUHAJJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cmbica Ilepuognueckoro 3akona [J[. W. MeHnneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOJUUYECKON 3aBUCHUMOCTU CBOWMCTB
XMMHUYECKUX AJIEMEHTOB OT WX IMOJOXeHus B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MAacCChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMSI, 3aKOHa ABOTaJIpo;

e OINWCHIBATH W XapakTepu3oBaTh TabmuuHyro dopmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iuyaTh TOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mnobouynas noarpynma (b-rpynma)», mansie u
OOJBIIIE TIEPHOJIBI, COOTHOCHUTH OOO3HAUCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuognueckas cuctema Xumudeckux osnemeHToB [[. U.
MenzaeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, 00IIee YUCIO AIEKTPOHOB
U pacipeesiCHUE UX MO SJEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HEOPTaHMUYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (MO0 YUCIAYy M COCTaBy YYacTBYIOIIUX B PEaKIUU
BELIECTB, M0 TEIUIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPIXKIasi OMMCAHUE PUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUA;

MPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHWMHUYECKHUX [MPEBpaAIlCHUN B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO  MaccChbl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHUYECKOrOo DdJeMEHTa 1o QopMylie
COEMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUu;

MPUMEHSTh OCHOBHBIE OIEpPAlUM MBICIUTENBHON JAEATEIbHOCTA — aHaIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3aluIo, KilacCHU(pHUKAIHIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — Ui U3Yy4YEHUs CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMii, eCTeCTBEHHO-HAy4YHbIE€ METOJIbI
MO3HAHUSA — HAONIOJCHHWE, W3MEpPEHHE, MOJICTUPOBAHHE, HKCIICPUMEHT
(peasbHBINM U MBICJICHHBIN);

CIIeIOBaTh  MPAaBWJIAM  IIOJb30BAHUS  XMUMHUYECKOM  MOCYAOM U
7a0opaTOpHBIM  O0OpYyJOBaHMEM, a TakKe IpaBUjiaM oOOpallleHUusl ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOJAOPOJAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEM pAaCTBOPEHHOTO BENIECTBA,
IJIAHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB MIEJIOYEH U KUCIOT C MMOMOIIBIO UHIUKATOPOB
(;makmyc, peHondTanent, METUIIOPAHK U APYTHE).

K koHIly o0yueHus B 9 kj1acce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XWMHMUYECKUX IOHATHUH: XWMHUYECKUU
JIEMEHT, aTOM, MOJIEKYJd, HOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUECKasi PeaKIHsi, XUMUYECKasi CBA3b, TETIOBOU dPQEeKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEIEKTPOJIUTBI, SJIEKTPOJIMTHUYECKAS IUCCOLMALMs, PEaKIUMU HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHUE, O0OpaTUMbIE U



HeoOpaTUMbIe peaklUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb, OKHCIEHHME U  BOCCTAaHOBJICHHE,
aoTponusi, aM(pOTePHOCTh, XUMHUYECKasi CBs3b (KOBaJICHTHAs, MOHHASI,
METAJUIMYECKAsi), KPUCTAJUIMYECKAsT pElETKA, KOPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKUHUH, TMPEIETbHO JOMyCTHUMAas
xoHueHrpauus [1JIK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSITh 3TH TOHSATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAICHUN;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBleHUS (opMyI
BEILIECTB U YPABHEHUM XUMUYECKUX PEAKIUN;

OTIPEICNIATh BaJIGHTHOCTD U CTENEHb OKUCJIECHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHHHM To (opmyiiaM, BUA XUMHUYECKOM
CB3U (KOBaJeHTHasi, WOHHAs, METAJUIMYecKasi)) B HEOPTraHWYECKUX
COCAMHEHUSIX, 3aps]l MOHA MO XUMUYECKOU (hopMmyIie, XxapakTep Cpeabl B
BOJIHBIX PAacTBOPAX HEOPTraHWYECKUX COCIMHEHUM, THUIl KPUCTATUTMYECKON
PELETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbich llepmogmueckoro 3akona J[. M. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHUCHIBaTh U XapaKTEePHU30BaATh
Tabmmunyto Gopmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpynma)y U «1mobouyHas
noarpynna (b-rpynna)», wmanble u OoJblIME MEPUOILI, COOTHOCHUTH
0003HAUCHUs, KOTOpPhIE HMEIOTCS B IIEPUOJIUYECKOM TabiuIie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHUS  aTOMOB  XHUMHUYECKHUX
2JIEMEHTOB (COCTaB U 3apsl sjpa, oOIIee 4YUCIO0 JJICKTPOHOB H
pacrmpeiefieHue HMX MO DJJICKTPOHHBIM  CIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeaenax MallblX NEPUOJIOB U IJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTAaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBy YYACTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHUIO CTETCHEW OKMCICHUS
XUMUUYECKHUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOWCTBAa TMPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAasi OMNHCAHUE
IpUMEpaMHU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKLINM;

COCTABJISITh  YPaBHEHUS AJIEKTPOJIUTHUYECKON HUCCOLMALMU  KUCIOT,
LIEJI0YEHN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YypaBHCHHS pEaKiui, MOATBEPKIAIINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUHN
TIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWCTBA BEIMICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TPOTEKAHUS XWMHUYECKHX TPEBPANICHUNH B Pa3IUIHBIX
YCIIOBHUSIX;

BBIUMCIISITH OTHOCHTEIBHYIO MOJICKYISIPHYIO ¥ MOJISIPHYIO — MAaccChl
BCIIIECTB, MAaCCOBYIO JOJII0 XHMHYECKOTOo DJJeMeHTa 10 QopMyIe
COCTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOU PEaKIINH;

coONroaTh  TpaBHWia  MOJIb30BAHUA  XHMHYECKOW  TOCyAOH U
Ja00paTOpHBIM  OOOPYJIOBaHMEM, a TaKXke ImpaBujia oOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYECHUIO W COOUPAHHIO
ra3000pa3HbIX BEUIECTB (aAMMHaKa U YTIIEKHUCIIOTO ra3a);

MPOBOJUTh  PEAKIMH, MOATBEP)KIAIONINE  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMU/I-,
uonua-, kKapbonar-, ¢ocdar-, CWIHMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUS W WOHBI W3YYCHHBIX METAJUIOB, NMPHUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTaHUUYECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE OIEpaIliid MBICIUTEILHON MEATeIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHUE, O0O00OIlEHHE, CHUCTEMATU3aIMI0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIi M3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIHid, eCTECTBEHHO-HAyYHbIC METOJAbl TO3HAHHS —
HAOJIFO/ICHHE, M3MEpEHUe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIA U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHue pa3iesioB u DJIeKTpPOHHbIe (HH(POBHIE)
n/n TeM MPOrpaMMbl Bcero Kourpoapunie Hpaxruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznea 1. IleppoHayanbHble XHMHYECKHE IIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
MPAKTUYECKOU ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemiectBa n xummnueckue 15 1 bu6nmoreka [IOK
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiilme npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
)1 Boznyx. Kucnopoa. Ilonsitue 6 bubnnorexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837¢
9 Bonopon.llonstue o kuciorax 2 1 bubnnorexa [HOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 ) 1 bu6mmoreka [IOK
OCHOBAaHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJ1aCChI 1 ) ) bu6mmoreka [IOK
HEOPraHUYECKUX COECIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 30

Paznen 3. Ilepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 31eMeHToB [I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckas cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbBIE pPe€aKkmuu



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

[Tepuonnueckuii 3aK0H U

31 [Iepnonnueckas cucrema 7 bubnnorexa [HOK
XUMHYECKHUX A1eMeHTOB Jl. U. https://m.edsoo.ru/7f41837¢c
MenaeneeBa. CTpoeHue aToma

A3b.
12| Ommenmmemo, : bumorera LIOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIBHBIE PEAKIIUU
Uroro no pazneny 15 bubnmoreka LHOK
https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpemst 3 bubmmotera LOK
https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uu(poBbIe
Ne ni/m P Kourpoabubie | IlpakTuyeckue (upp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTbl padoTsl
pecypcsbl
Paspnen 1. BemecTBo 1 XUuMH4YeCKHE peaKIUH
11 [ToBTOpenue u yriryOiaeHne 3HaHUN 5 ) bu6mmoreka [IOK
' OCHOBHBIX Pa3/elioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTUYECKAs] AUCCOLIUALIMSL. 2 1 1 bubnmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznea 2. HemeTanibl M MX cOeIMHEHHS
)1 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011as xapakTepuCcTUKa XUMUYECKIX
N bubmuoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61as xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO61as xapakTepuUCTUKa XUMUYECKIX
bu6nuoreka [JOK
2.4 anemeHToB [VA-rpynmel. Yraepon u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEUHEHUS
Hroro no pazgeny 25



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

Pa3zgen 3. MeTasjibl M UX COeTMHEHUA

. bubnmoreka [JOK
3.1 Obmmme coicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 B 7 1
3 a)XKHEUIe MeTaJuIbl ¥ UX COSIUHCHUS 6 hitps-//m.cdsoo.ru/ 7412636
Htoro no paszneny 20
Pa3nea 4. Xumus u okpy:kapomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B JKU3HU YeJIOBEKA 3 bubnnorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
bubmuorexa [JOK
PesepBHOE Bpemst 3
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoJun4yecTBO 4yacoB DJIeKTPOHHbIE Hcno
Ne ara u¢poBbie obop:
Tema ypoka A ungp P
n/n u3y4eHusi | oOpa3zoBaTe/ibHbIE
Kontpoabnbie | IlpakTnueckue
Bceero pecypchbl
padoThI padoThI
| [Ipenmet xumuu. Poias XuMuu B 5KU3HU 1 but6mmoreka [JOK
yeJioBeKa. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
bubnuoreka [JOK Hatu
2 [TonsTre o MeToAax MO3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227¢ (Tepm
[TpakTrueckas padota Ne 1 «IIpaBua
3 paboThl B 1a00paTOprn U MPUEMBI | bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 bubnuotexa [JOK
paszaeneHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Pa3znenenue cMeceit (Ha mpumepe 1 bubmorexa [OK
8 ¢ (14 TIPHNEp https://m.edsoo.ru/fR0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 Ato oJie 1
TOMBL H MOIICRyIH https://m.edsoo.ru/ff0d2a6c
. XHUMUYECKHUE DIIEMEHTHI. 3HAKH | but6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 [IpocTeie u cnoXHBIE BENIECTBA |
https://m.edsoo.ru/ff0d2a6c
bubmuoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 uomoreka L1

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.

bubmunoreka [JOK
10 Xumunyeckas popmyia. BaleHTHOCTh
$opry https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTtHOCUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COCIMHEHUUN https://m.edsoo.ru/ff0d350¢
13 KomnuectBo BemecTBa. Moib. bubnunoreka [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 duznuecKkre 1 XUMUYECKHE SIBJICHUSI. bubnmoreka [JOK Haru
XuMu4eckast peaxius https://m.edsoo.ru/ff0d37fa TLTaTr
1 IIpu3Haky U ycia0BHsI IPOTEKAHUS bu6mmoreka [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubmmoreka [JOK
XHMMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSAM XUMHUYECKUX bubmmorexa LOK
» N P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanust XuMuueckux peakiuii
18 (coe I/IH(I;HI/IHH A3JI0KEHUS e bubmorexa [TOK
4 »P ’ https://m.edsoo.ru/ff0d3{34
3aMeIeHus, OOMeHa)
M. B. JIoMOHOCOB — yu€HBIii-
19 sHIMKIoNeaucT. O6001eHe u bubmmorexa HOK
H A ) Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIMs 3HAHUH
20 Konrpomnsnas padora Nel o reme bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKNAE PEAKLIAD) https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cMech razos. Coctan but6mmoreka [JOK

Bo3ayxa. Kucimopom — aneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

npoctoe BeuecTBo. O30H

dusznueckre U XUMUYECKUE CBOMCTBA

22 KHUCJIOpO/Jia (peaKIuu OKUCIICHUS bubmorexa [TOK
poAa {peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
Crioco0bl ToNTydeHus: KUCaopoaa B
23 J1a00paTOPHH M IMPOMBIILJICHHOCTH bubmorexa HOK
patop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TernoBoit 3¢ ekt XumMuuecKo
24 peaKkIiu, OHITHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKIIUIX
TomnuBo (HedTh, YroJib U METaH).
(nedts, y ) bubmuoreka [JOK
25 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIIECHUS
ITpaktuyeckas padora Ne 3 o Teme
26 «ITonydenne u coOMpaHue KUCIOPOIa bubmorexa [TOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YeHHUE €ro CBOWCTBY
7 Bomopon — aneMeHT u npoctoe bubnuoreka [JOK
BelecTBO. Haxoxxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 OU3NIEeCKUEe 1 XUMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bubnunoreka [IOK
29 ITonsiTHE O KMUCITOTAX U COJISIX
https://m.edsoo.ru/ff0d50d2
30 CriocoObl TToJTy4eHHsT BOAOPOIa B bu6muoteka [IOK
nabopaTtopuu https://m.edsoo.ru/ffdd4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydyenne u coOMpanme BoI0OpoOa,

HU3YUYCHHUEC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614

ModsipHblii 00bEM Ta30B. 3aKOH

bubnunoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Breruncnenus 00b€Ma, KOMIecTBa
33 BEIIIECTBA rasza Mo ero M3BeCTHOM bubmorexa [TOK
n .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIH 00BEMY
Brruucnenus 00bEMOB ra3oB 10
34 ABHCHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa [TOK
7P .. P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH ra30B
du3nYecKre 1 XMMUYECKUE CBOMCTBA bubmuoreka [JOK
35
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachiiienHbie
37 u HeHacmpeHng acTBOpbl. MaccoBas bubmorexa [TOK
o P PEL https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B PacTBOPE
[TpakTuyeckas padora Ne 5 o Teme
18 «ITpuroroBiieHHE PaCTBOPOB C bubnmnorexa [JOK
ONpeAeIEHHON MacCOBOM J10Er https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIICCTBAY
39 Konrponsnas padora Ne2 o reme bu6muoreka [IOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KacCupUKaIus, bubnuoreka [JOK M
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHre U XUMHUYECKUE CBOWCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHMsI: COCTaB, KJIacCUPHUKAIINS, bubmuoreka [IOK Haru
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca | XHAK
TEMIIC
JaTuy

Mar»r



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e

ITonyuyeHnue u XMMUYECKUE CBOMCTBA

bubnunoreka [JOK

43
OCHOBaHMUi1 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bubmunoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bu6mmoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATypa,
46 é peanie) P . but6mmoreka [JOK
CIIOCOOBI MOJIYYCHUS, XUMUYCCKH
. y https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubmuoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHCHMIDY
43 I'enernueckas cBsI3bp MEKy KllacCcamu bubnuotexa [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmnoreka [JOK
49 O00011eH1E U CUCTEMATH3AIUs 3HAHMI
. 1 https://m.edso0.ru/00ad9cb2
Konrponbsnas padora Ne3 mmo Teme
50 "OCHEBHBIG KJII:lCCBI HEOPraHHYECKUX bubmorexa OK
on P https://m.edsoo.ru/00ad%¢la
COeTUHEHH I
[lepBEBIe MONBITKY KIIACCU(DUKAIINI
51 XI/II\I?II/I‘{CCKI/IX 3JICMEHTOB ?IOHSITI/IC 0 bubmmorexa OK
i https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIIEMEHTOB
Ilepuoanueckuii 3aK0H U
57 I pHOA HECKIX bubmnoreka [JOK
epUOoINYeCKas CHCTeMa XUMH
pHOA https://m.edsoo.ru/00ada52¢
anemenToB . 1. Menaeneepa
bubnuoreka [JOK
53 [Iepuonsl, rpynmsl, MOATPYIIIbI

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca

Crpoenue atoMoB. COCTaB aTOMHBIX

bubnunoreka [JOK

>4 sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 37eKTPOHHBIX 000JI0UeK
55 a"l:[(l))MOB BHCMCHTI())B [Tepuoanueckoit bubmorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneena
XapakTepucTuka XUMHUYECKOTrO
56 3JIEMEHTA TI0 €T0 MOJIO0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akona s
57 pa3BUTHS HAyKH U npakTuku. J. 1. bubmumoreka [JOK
MenpneneeB — y4€Hblid, IeAaror u https://m.edsoo.ru/00ada96e
rpak1aHUH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmorexa [JOK
XUMHUYECKHUX ITIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnast xuMmnueckas CBs3b bubmorexa [TOK Jar
https://m.edsoo.ru/00adac34 | WIATY
TEMIIC
60 KoBaneHnTHas noysipHasi XuMu4deckas bu6muoteka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenoaspHas XUMUYECKas bubmuoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
but6mmoreka [{JOK
62 Crenery okHCIeHuA https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIIbHbBIE bubnmoreka [JOK
peaxkuuu https://m.edsoo.ru/00adb076
64 OKuCIUTEN 1 BOCCTAHOBUTEIIH bubmmorexa [OK
https://m.edsoo.ru/00adb076
65 KonTponbaas padorta Ne4 o Teme bubmuoreka [JOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342

«Ctpoenue aroma. XuMUYeCKas CBSI3b»

https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6001IeHNE 1 | bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUIH https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O600IIeHNHE 1 | bubnmoreka [JOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PezepHblil ypok. O6o01eHue u 1 bu6mmoreka [IOK
cucTeMaTu3anusg 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

9 KUIIACC

No KosimuecTBO 4acoB Hcnoss
o0opy;
. Koutp Hara JIeKTpPOHHBbIE HHU(poBbHIE
/ Tema ypoka OJIbLHBI u3yuyeHu | oOpa3oBaTeibHbIE
Beero e IpakTuyeckn | pecypes
n e padoThbI
padort
bl
Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema | bubnnorexa [JOK
xuMmudeckux sieMenToB . 1. Menneneesa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB | bubnnorexa [JOK
XUMUYECKUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOLOB https://m.edsoo.ru/00adb6b6
Knaccudukanus u HOMEHKIATypa | bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunpl XuMHU4YeCKOU CBSI3U U THUIILI bu6mmoreka [IOK

KPUCTATINIMICCKUX peIJ_IéTOK

https://m.edsoo.ru/00adbac6

Kontpomnsnas padota Nel no reme «IloBTopenue
U yriuyOneHue 3HaHWKA OCHOBHBIX pa3/esioB
Kypca 8 Kiacca»

https://vk.com/doc59363917
4 646022561?hash=yNIdAgh
6D0aWrhPn4c8LylcMZN6atIN
myZwzblA8VIT&dI=kOH50k8f
Z1rgBbxNH89KgAMvoluZxjQr
jOLznKzd8Ks

Knaccudukanus XUMHYECKUX pEaKInuii 1o
Pa3JIMYHBIM MPHU3HAKAM

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

ITonsiTHE O CKOPOCTH XMMHYECKOM PEaKI1H.
IIoHsATHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX
peakuusax

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

ITonsiTue 0 XMMHUUECKOM paBHOBecHH. DaKTOPHI,

bubmuoreka [JOK



https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
https://vk.com/doc593639174_646022561?hash=yNldAgh6D0aWrhPn4c8LylcMZN6atINmyZwzbIA8V9T&dl=k0H50k8fZ1rgBbxNH89KgAMvo1uZxjQrjOLznKzd8Ks
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

BJIMAOIIUC Ha CKOPOCTh XUMHYCCKOMN pCeaku U
MOJIOKCHUEC XUMHUYCCKOI'0O PaBHOBCCHUA

https://m.edsoo.ru/00adc28¢c

9 OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIINH bubmmorexa HOK
https://m.edsoo.ru/00adcade
10 Teopus 3AEKTPOIUTUYECKON JUCCOLIHALIIH. bubmmoreka [JOK Hatus
CunbHbIC U clTabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68 [TatTy
11 | HWoHHbIe ypaBHEHUS peakUuii bubmmorexa HOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B
12 | cBere npeAcCTaBICHUN 00 IEKTPOTUTHYECKON brbnmorexa LOK Har
https://m.edsoo.ru/00add5d8 Ao3art
JUCCOLIMAUY Orope’
XUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 | mpexacraBieHuit 00 INMEKTPOIUTUIECKOM bubmmorexa LHOK
https://m.edsoo.ru/00add8b2
JIUCCOITUAIINT
14 [TonsaTHE O THIpONIH3E CONEN buGnnorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmmoreka [JOK
15 | OO0o0OueHue u cucTeMaTu3alus 3HaHUI https://m.edsoo.rw/00addd 12
16 ITpaxtuueckas padota Ne 1. «Pemenune bubnmnorexa [JOK
JKCHEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 o reme
17 «DNEKTPOIIUTUYECKAS] TUCCOLUALIUSL. bubnnorexa LIOK
https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PAaCTBOPAX)»
18 OO0m1as XxapaKTepucTHKa TaJJOTeHOB. XUMUUYECKHE bubnnorexa [JOK Haru
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xmoposogopoa. CoJisiHast KUCIO0Ta, XUMUYECKHE bubmuoreka LIOK
CBOMCTBA, ITOJIyYEHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 | IIpaxtuueckas padota Ne 2 o teme «Ilomyduenune bubnuorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c

COJISIHOW KHMCJIOTBI, U3yYEHHE €€ CBOMCTBY»

https://m.edsoo.ru/00ade348

21 Bbruncnenus no ypaBHEHUSAM XUMHUYECKUX bu6mmoreka [IOK
peaKIvii, eclii OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 | OOmias xapaKTepucTuka 3J1eMeHTOB VIA-rpyIimbl
P P 124 https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUU CEPBI.
P ¢ R P . bubmuoreka [JOK
23 | HaxoxaeHue cepbl U €€ COeITMHEHHUI B IPUPOJIE.
N https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
24 CepoBoaopoj, cTpoeHue, Gpu3ndeckue u bubnmnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxkcunsl cepol. CepHas KHCIOTa, GU3HYECKUE U bubnuorexa HOK
XUMUYECKUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XVMMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE
%6 MPOMBILIUIEHHOTO CII0Cc00a MOTyUYeHUs CEpHOM bubmmoreka [JOK
KUCJIOTBl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEH Cpebl COCTUHEHUSIMH CEPBI
7 Brruucienue MaccoBoil 1011 BBIXO/1A MPOAYKTA bubnmnorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO011ast XxapakTepUCTHKA 3JIEMEHTOB VA-Trpynibl. Tepmop
bubmuoreka [JOK HbIH T
28 | A30T, pacupocTpaHeHue B IPUPOJIE, prusnyeckue |
. https://m.edsoo.ru/00adecaé  |neparyy
1 XUMUYECKHE CBOMCTBA
pH, nat
TpOMpO!
anmnapa:
BEJICHU:
CKHUX pe
(AIIXP
Hasl Mel
29 AmMMuak, ero Gu3ndecKue U XUMUICCKUE bubnnorexa [JOK /

CBOﬁCTBa, IMOJIYYCHUC U MPUMCHCHUC

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348

30 [Tpaktuueckas padora Ne 3 o teme «Ilomyuenue bu6mmorexa [IOK
aMMHAKa, U3yYECHHUE €T0 CBOMCTBY» https://m.edsoo.ru/00adf180
31 A3OTHas KUCIIOTa, € Pu3nyeckre u XuMHUIECKue bubmmorexa [IOK
CBOMCTBA https://m.edsoo.ru/00adf306
32 | Hcnosp30BaHKME HUTPATOB U COJIEH aMMOHUS B bu6mmorexa [IOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180

Ka4eCcTBE MHUHEPAIBHBIX yIOOpEHNUH.
XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEN CpeJIbl
COEIMHEHUSIMU a30Ta

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

docop. Oxeun pochopa (V) u pochopras

33 | xucnota, pU3NUECKUEe U XMMUYECKHE CBOMCTBA bubamorexa LHOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyuyeHue
Hcnons3oBanue ¢pocdaToB B KauecTBE
. bubnuorexa [JOK
34 | MuHepanbHBIX y1OOpeHUH. 3arpsi3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOTHON cpelbl hochaTaMu
35 Yrnepon, pacpocTpaHEeHUE B IPUPOJIE, bubnnorexa [HOK
¢du3nueckre 1 XUMUYECKHE CBOCTBA https://m.edsoo.ru/00adfd9c
Okcuabl yriiepona, ux Gpu3nuecKue u
yHIEp . ® bubnuorexa [JOK
36 | XMMHYECKHE CBOMCTBA. DKOJIOTMUYECKUE
https://m.edsoo.ru/00adfebe
po0JIeMBI, CBsI3aHHBIE C OKCUAOM yriepoaa (IV)
, bubmmoreka [JOK
37 | VYroabHas KUCJIOTa U €€ COIU H
https://m.edso0o.ru/00ae006¢
ITpakTnueckas padota Ne 4 o reme "llomyuenue
bu6nmoreka [IOK
38 | yruekucnoro rasa. KauectBeHHas peakuus Ha
" https://m.edsoo.ru/00ae027¢
KapOOHAT-HOH
39 [TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX bubmmorexa [IOK
BELLECTBAX KaK O COEMHECHUAX YTIIEPOAa https://m.edsoo.ru/00ae054¢e
. bubmmoreka [JOK
40 | KpemHuii u ero coequHEeHUs
https://m.edso0.ru/00ac080a
[TpakTuueckas pabora Ne 5. Pemenue
bu6nuoreka [JOK
41 | »KCHIEpUMEHTANBHBIX 3a]a4 [0 TEME
. https://m.edsoo.ru/00ae0bf2
«Baxxnelme HeMeTaIbl U UX COCAUHEHUS
4 Kontponbnas padora Ne3 no teme «Bakueiimme bubnnorexa [JOK

HEMECTAJJIBI 1 UX COCAUHCHUA»

https://m.edsoo.ru/00ae0el 8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00adf518

OO0m1as XxapakTepucTUKa XMMHUYECKUX 2JIEMEHTOB
— MeTajuioB. MeTamndeckast CBs3b U

bu6mmoreka [IOK

43 METAJINYECKasl KPUCTAJUIMYECKAs PEIIETKA. https://m.edsoo.ru/00ae103e
DU3UYECKUE CBONCTBA METAJIIIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuoreka [JOK
DIEKTPOXUMHUYECKUH Psil HAPSXKEHU METAJIOB https://m.edsoo.ru/00ael 156
OO6mue criocoOb! momy4yeHus MmeTauioB. CIUTaBbl.

45 Bbruncnenus no ypaBHEHUSIM XUMHUYECKUX bubmmoreka [IOK
peaKuuid, €ciii OJUH U3 PEAreHTOB COAEPKUT https://m.edsoo.ru/00ael 156
MpUMeECH

bubmuoreka [JOK

46 | TloHsATHE O KOPPO3UU METAIIIOB
https://m.edsoo.ru/00ae1278
bubnuoreka [JOK

47 [Henourpie meTans! https://m.edsoo.ru/00ac14b2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U KaJIUS buGnnorexa LIOK
https://m.edsoo.ru/00ac14b2

49 [IlenoyHo3eMeNbHBIE METAIIBI — KAJbLHUN 1 bubnmnorexa [JOK
MAarHui https://m.edsoo.ru/00ael5e8

. bu6nuoreka [IOK

50 Baxxneilinme coennHEHUS KaJIbIIUA
https://m.edsoo.ru/00ac15e8
https://www.prodlenka.org/
metodicheskie-

51 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN razrabotki/472466-tema-
obobschenie-sistematizacii-
znanij-po-tem

N N bu6nmoreka [IOK Jatank

52 | JKEcTkoCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
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bubmuoreka [JOK
https://m.edsoo.ru/00aeclae8

Hatui



https://m.edsoo.ru/00ae1ae8

bu6mmorexa [IOK

54 |  AmromuHui
https://m.edsoo.ru/00aelc64
55 | AwmdorepHbIe CBOWCTBA OKCUIA U THIPOKCHIA bubmorexa [TOK
P P https://m.edsoo.ru/00aec1c64
bubnuoreka IHOK aryl
56 | JKeneso 1 a
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, THAPOKCHIBI U conu xene3a (1) u bubmuoreka [JOK
xkenesa (I11) https://m.edsoo.ru/00ae35¢6
. https://urok.1sept.ru/articles
58 | O0001eHne 1 CUCTEMATH3aIMA 3HAHUH
/617035
[TpakTuueckas padora Ne 7. Pemenue
bu6nuoreka [JOK
59 | sKcnepuMEHTaIbHBIX 3a/1a4 10 TEME
. https://m.edsoo.ru/00ae3de8
«Baknemie MeTaaiabl U UX COETUHEHUS
Brruucnenus no ypaBHEHUSAM XUMHUYECKUX
60 PEaKIvii, €CITM OJIMH U3 PEareHTOB JaH B U30BITKE bubnmorexa [JOK
WM COJEP>KUT NPUMECH. Berancienns maccoBou https://m.edsoo.ru/00ae1750
JTOJIA BBIXOJIa MPOYKTA PEAKIIHI
. https://urok.1sept.ru/articles
61 | OO6o0OIeHNE U CHCTEMATH3AIMA 3HAHUN
/617035
https://uchitelya.com/himiya
. 127177-kontrolnaya-rabota-
Kontponbhas pabota Ne4 no reme «Baxneiiue ! . _ V
62 po-himii-metally-i-ih-
METaJUIBI U UX COCIMHEHUS —
soedineniya-9-klass-s-
otvetami.html
63 BemectBa 1 Matepuansl B IOBCEIHEBHOM KU3HU bu6nuoreka [JOK
YeJIOBEKa https://m.edsoo.ru/00ae3{50
64 | XuMHYECKOeE 3arpsi3HEHUE OKPYKaIOIIEH cpeanl bubmmorera [IOK
p Py p https://m.edsoo0.ru/00ae4270
65 | Posb XMMUHU B pEUIEHUU YKOJIOTHYECKUX bub6nuoreka [IOK



https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://uchitelya.com/himiya/127177-kontrolnaya-rabota-po-himii-metally-i-ih-soedineniya-9-klass-s-otvetami.html
https://urok.1sept.ru/articles/617035
https://urok.1sept.ru/articles/617035
https://urok.1sept.ru/articles/617035
https://urok.1sept.ru/articles/617035
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

nmpo0iem https://m.edsoo.ru/00ae4270
66 PezepsHblil ypok. O6001IeHNEe U cCCTeMaTH3alus | bu6mmoreka [IOK

3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepsHblil ypok. O6001IeHNEe U cCCTeMaTH3alus | bubmmorexa [IOK

3HAHUHN https://m.edsoo.ru/00adb33c
68 PezepsHblil ypok. O60011eHNE U CCTEMaTH3alus | bubnnorexa [HOK

3HAHUU https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AknmonepHoe obmectBo «M3narenscTBo «IIpocBemennes
» Xumus, 9 knace/ I'abpuensa O.C., Octpoymos W.I"., Cnaakos

C.A., AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

Xumust, 8 xknacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cmagkos C.A.,
AxnuonepHoe obmectBo «M3naTensctBo «IIpocBeienne»

Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxkimonepHoe obmiectBo «M3marensctBo «IIpocBemienne»

Meroaunueckoe nocodue st yuutens. Xumus. 8 kiacc. / O.C.I'abpuenss,
N.T".OctpoymoB, N.B.AkcénoBa. — M.:IIpocsemenue, 2022.

Meroanueckoe nocodue st yuutens. Xumus. 9 knacc. / O.C.I'abpuensH,
N.I".Octpoymos, 11.B.AkcénoBa. — M.:IIpocsemienue, 2022.

Xumust. [IpoBepounbie u KOHTpoOsIbHBIE PaboThI. § Ki1acc. / O.C. I'abpuensn,['.T.
JIeicoBa. — M.:IlpocBemienue, 2021

[IpoBepouHbie U KOHTpOJIbHBIE paboThL. 9 Kinacc (aBTopsl O. C. 'abpuensy, U. B.
Tpuryouak).

XuMus B TeCTax, 3aja4ax u ynpaxuenusx. 9 kiacc (aBropst O.C. ['abpuernsn, U.

B. Tpury6uax



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

1. http://www.alhimik.ru. IIpencraBieHnbl clenyrone pyOpUKH: COBETHI
a0UTYPUEHTY, YUUTEIIO XUMUH, CITPABOYHUK (0U€Hb OOJIbIIIast Mo100pKa TabIuIl 1
CIIPaBOYHBIX MAaTE€pPHUAJIOB), Becénas XMUMUsS, HOBOCTH, OJMMITHA]IbI, KyHCTKaMepa
(MHOTO MHTEPECHBIX UCTOPUYECKHUX CBEJICHUN).

2. http://www.hij.ru. Kypnan «XumMusi ¥ KUHB»IOHSATHO M 3aHUMATEIILHO
pacckasbIBaeT 000 BCEM MHTEPECHOM, YTO MIPOUCXOINT B HAyKE U MHUPE, B KOTOPOM
MBI JKUBEM.

3.http://chemistry-chemists.com/index.html. DnexkTpoHHBI KypHan «XUMUKH U
XUMUSD», B KOTOPOM TMPEACTAaBICHBbI OMNBITHI O XHUMHUU W 3aHUMAaTeJIbHas
uH(poOpMaIs, MO3BOJSIONINE YBJIEYb YYEHUKOB OJKCIEPUMEHTATBHOM YacCThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3morkHas nuteparypa no XuMuHu.

5. http://www.prosv.ru/. [Tocobust mjs ydammxcsi, B TOM YHCJ€ JJIsi TOATOTOBKH

Kk utoroBo arrectaruu (OI'D u EI'D), meTonuueckue mocoOus Ijis yduTeseH,
HAYYHO-TIOMYJISIPHAS JIUTEpaTypa Mo XUMHH.

6. http://1september.ru/. XKypHan npeaHa3zHaue€H HE TOJBKO ISl yuuTeneil. B Hém
NpeACTaBICHO OOJIBIIIOE  KOJIMYECTBO pabOT yYEHUKOB, B TOM YHCIIE
UCCJIeI0BATEIhCKOrO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickmii IIKOJIBHBIN
MOpTaJj CO CChUIKAaMU Ha 00pa30BaTEIbHBIE CAUTHI IO XUMUHU.

8.  www.periodictable.ru. COopHuK cTaTeli O XHUMHYECKHX DJIEMEHTaX,
WUTIOCTPUPOBAHHBIN SKCTIEPUMEHTOM.


http://www.prosv.ru/
http://www.alhimik.ru/
http://www.periodictable.ru/
http://schoolbase.ru/articles/items/ximiya
http://1september.ru/
http://c-books.narod.ru/
http://chemistry-chemists.com/index.html
http://www.hij.ru/
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