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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
IpeayCMaTPUBAET PACHPEICIICHUE €ro Mo KilaccaM M CTPYKTYpUpOBaHUE TIO0
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LIeJIeH M3YUYEHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXcs, HABBIKOB WX CAMOCTOSTEIBHOW Yy4eOHOW JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsS/1a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona Kk e€ uaydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOJYy4EeHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3ydeHue XUMUU TPOUCXOAUT C MPUBICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHMU IpPaBHJI O€30MacHOro OOpallleHusT C BELIECTBAMH B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAaHMs, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYZAOBOM JAEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpesl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMuYeckue ypaBHeHwus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YUEHHE U OMHCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Meja ¢ KHCIIOTOMN) SBICHUM, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/IelIieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOJICIIE MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUuu. TOIUIMBO: yroinb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. PacuéTsl Mo XUMHUECKUM YPaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU yenoBeKka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Dusznueckue MW XUMHYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COEUHEHH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus ropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3llaMud OKCHIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpueM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BAaHUE  BUACOMATEPHUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUWd HEUTpalu3aluu, IOJYYEHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTEpHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEepUOJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosnoxenuro B [lepuoanueckoiut cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. WI. MeHneneeB — y4€HbIM U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporuiecchl okucneHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OHJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [lorsaTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMKA €  HKCHOOJb30BAHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBUsl MPOTEKaHUS pEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPONPOBOTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa30BaHHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6miast xapaktepucTuka TaioreHoB. OCOOEHHOCTHM CTPOCHHUS ATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpuMeHeHue. JlelcTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTeneHu okucieHus. CTpoeHue u (puamyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciora, ¢u3HUECKHe ¢ XUMUYECKHe CBOWcTBa (0oOmue Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nyYecKre U XMMUYECKHE CBOIMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHHE OKPYKaIOIIel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepona B npupoze. Okcunbl yriaepozaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1yI00aJBHOTO TOTEIJICHUS KIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTne 0 OMONOTUYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHsS B mpupojge. OOmue mnpeacraBieHHs 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAWHEHMM (BO3MOXKHO MCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, W3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOoMcTBamMHu aszora, ¢ochopa U HUX COCAUMHEHUN (BO3MOXXHO WCIIOJIH30BaHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, COOMpaHue, paclo3HaBaHUE U H3y4YeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTauIbl ¥ UX COSTUHEHUS).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrniaBbl (CTajdb, YYT'YyH, IIOPAFOMUHUH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuabl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaXO0XJI€HUE B TIpupoje. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, Haxo)KAeHue B mnpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCuabl, ruapokcuibl U conn xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJIEUCTBHS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWsi, KajlbLHWs, aJFOMUHUSA, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJIWMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTepusi, aTOM, DOJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeHUE ONbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHONM MHpOpMaIMeil o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NIOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K camM0ooOpa3oBaHHIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE IMOCICIACTBUN U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

HMHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQEeCcCrii U Tpy/ia pa3IudHOro pojia,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIeJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPpU paboTe ¢ BEUIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O LIEIOCTHOMN



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCyxAcHus (MHAYKTHUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIIUH,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI I (DPOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3ylbTat, (OPMYIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MMOJYYaeMyI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
MH(pOpPMAIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENIbHOCTH MH(DOPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCYXIaeMol  TeMbl, (QOPMYIHpPOBAaTH CBOM  IPEIAJIOKCHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO IKCIEpUMEHTa (Ja00OpaTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIpPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA aITOPUTM JCUCTBUA NPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3aIaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, creuuduyueckue I NOpeIMEeTHOM o0mactu  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh COPMUPOBAHHOCTh Y 00YUAIOIIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIeCTBa, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIMu pasJIoKEHUs, peaKIUu 3aMelIeHUs, PeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JIOJs BEIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCIUHEHUSAX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OoMNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYCHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE ITPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M  MOJISIPHYKO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMAaTHU3aluio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh ~ IpaBUJiaM  [OJb30BaHUS ~ XUMHUYECKOM  MOCyIod |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), IPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIIECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTEepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusi, KOTOpPhIE HMEIOTCS B TEPUOJUYECKON Tabmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKMCIICHHS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS AJIEKTPOJIMTUYECKOM JIHCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIX PEaKIIHA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJI0 XHMHYECKOTO »JJIeMEHTa 1o (dopMyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKUUSMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0O0OIlIeHHe, CUCTEMAaTH3alllI0, BBISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero
padoTsbI padoThI
Pasznea 1.IlepBoHavanibHble XUMHYECKHE MIOHATHSA
XuMusg — BakHas 00J1aCcTh
€CTECTBO3HAHUS U
1.1 N 5 2
MPAKTUYECKOU JIeATeTLHOCTH
YyeJoBeKa
BemectBa 1 xuMu4yeckue
1.2 15 1
peakumn
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilime npeacTaBuTe I HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6
' 00 okcHIax
Bopopoa.Ilonsarue o kucinorax
2.2 8 1
H COJISIX
Bopa. PactBoper. [lousitue 00
23 P 5 1 1
OCHOBAHHUIX
OCHOBHBI€E KJIaCCHI
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM
Hroro no pazneny 30

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

bu6moteka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Pasnen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN


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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

3.1
XUMUYECKnX deMeHToB J1. 1.
MemnneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.

3.2 OKucCIuTeIbHO-

BOCCTAHOBHUTCJIbHBIC pCAKITNN

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

15

68

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bu6moteka [IOK
https://m.edso00.ru/7f41837¢
bu6moreka [IOK
https://m.edso00.ru/7f41837¢



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

9 KUIIACC

KoimuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (¢ poBbIE)
Konrpoabubie IIpakTHyeckue

NPOrpaMMbl Bcero

padoTsbI padoThI

Ne i/t
o0pa3oBaTe/ibHbIE pecypchl

Paszpnen 1.BemiecTBo 1 XUMHYeECKHE peaKIUH

[ToBTOpenue u yriuyoieHue 3HaHUH

1.1
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX
' peaxiuii
13 DNeKTpOIMTHYECKAs UCCOITHALIHSL

XUMUYECKUE PEeaKlIUy B pacTBOpax
Uroro no pazneny

Paznen 2.HeMeTa/JILI M UX COeIMHEHUS

O6ma;1 XapPaKTCPUCTUKA XUMHYCCKUX

21 anemeHToB VIIA-rpynmel. ["agorenst
OO11ast XapakKTepUCTUKA XUMUYESCKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé
COEJIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u

X COCANHCHUA

bu6morteka [IOK
https://m.edsoo.ru/7f41a636
bu6morteka [IOK
https://m.edsoo.ru/7f41a636Iuck
«XNMMU . bazossrii kype 8-9
kiacc 1C obpazoBaTenbHas

KOJUTCKITHSI
Huck XUMUA 1C Penetutop
(BeCh MIKOJIBHBIN KYpPC)

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636%D0%94%D0%B8%D1%81%D0%BA
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OOm1ast XxapakTepUCTUKAa XUMUYECKHX

24 aneMeHToB |VA-rpynnsl. Yraepoa u
KPEeMHHI U UX COCTUHEHHUS

2.5

2.6

Hroro no pazneny

Pazgen 3.MeTa/iibl M UX COCIUHEHUSA

3.1 OO01me cBOMCTBA METAIJIOB

3.2 Baxkueiimme MeTauIbl X KX COSIUHEHUS

Hroro no pazneny

Pa3znea 4. Xumus 1 oKpy:Kamomas cpeaa

BemectBa u MaTCpurajbl B )KU3HU
YCI0BCKa

4.1

Uroro no pazneny

Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

25

16

20

68

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

bu6mmoreka [IOK
https://m.edso00.ru/7f41a636
bu6moreka [IOK
https://m.edso00.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Poss xumun B
JKU3HM 4enoBeka. Tena u
BEIIECTBA

Ilonsatue o METOJaX IIO3HAHUA B
XNUMHUHN

[IpaxTnueckas padora Ne 1
«IIpaBwmia paboTHI B
ab0paTOpPUH U MPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
000pyT0BaHUEM

YucTeIe BEIIESCTBA U CMECH.
CriocoOnl pasneneHus cMmecen
[IpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha
MIpUMEPE OYNCTKH ITOBAPESHHOMN
COJIH)»

ATOMEI 1 MOJICKYJIbI

XUMUYECKUE DTIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

04.09.2023

07.09.2023

11.09.2023

14.09.2023

18.09.2023

21.09.2023

25.09.2023

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

bu6moreka [IOK
https://m.edsoo.ru/ff0d210c
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d227e
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6c
uchi.ru

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8



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

10

11

12

13

14

15

16

17

9JICMCHTOB

[IpocTeie 1 CI0KHBIE BEMECTBA

ATOMHO-MOJIEKYJIIPHOE YYEHHUE

3aKOH NOCTOSHCTBA COCTaBa
BellecTB. Xumuieckas hopmysa.
BanenTHOCTE aTOMOB
XUMHYECKUX DIIEMEHTOB

OTtHOocHUTebHAs aTOMHAA Macca.
OTtHOCHUTENBHAS MOJIEKYIISIpHAS
Macca

MaccoBas 1011 XUMHYECKOTO
DJIEMEHTA B COSINHEHUN

KomnuectBo Bemiectsa. Mob.
MognspHas macca

duzndeckne U XUMHYIECKHUE
SIBJICHUS. XMMHYECKas peaKnuus

HpI/ISHaKI/I " YCJIOBUS NPOTCKaHUA

XUMHNYCCKHX peaKLII/Iﬁ

3aKOH COXPAaHEHHs MACCHI
BEILECTB. XMMHUECKUE
ypaBHEHUS

BrlunciaeHus KoJImyecTB a, MacCChbl

28.09.2023

02.10.2023

05.10.2023

09.10.2023

12.10.2023

16.10.2023

19.10.2023

23.10.2023

26.10.2023

uchi.ru

bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50
uchi.ru

bu6moteka [IOK
https://m.edsoo.ru/ff0d2eae
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d323c

bu6moreka [IOK
https://m.edsoo.ru/ff0d350c
bu6moreka [IOK
https://m.edsoo.ru/ff0d5230
uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
uchi.ru

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6
uchi.ru

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88
uchi.ru

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

18

19

20

21

22

23

24

BELIECTBA M0 YPABHEHUSM
XUMHUUYECKUX PEaKLIUi

Krnaccudukanus XuMAYECKUX

peakuuii (CoeTuHeHus,
pa3ioXKeHus, 3aMelleHus,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBI-
sHIuKIonequcT. O000IIeHNE 1

CUCTEMAaTHU3alus 3HAaHNHN

KonTponsnas pabora Nel no
TeMe «BelecTBa 1 XUMHYECKHE

peaKIm

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopon — anemeHT u

npocroe BemecTBo. O30H

Ou3nuecKue 1 XUMUIECKUE
CBOMCTBA KUCJIOPOia (peaKkIuu
okucineHus, ropenue). [lonsrue

00 oxcuaax

CriocoObl mostydeHus: KUCIopoia

B JIaODOpaTOPUH U

IIPOMBIIIJICHHOCTH. HpI/IMCHCHI/Ie

Kucjiopoaa

TennoBoii 3 HeKT XuMHIECKOM

pCaKknuu, MOHATUC O

TCPMOXUMHUYCCKOM YPAaBHCHUU,

9K30- U SHAOTCPMUUCCKUX
peaKknusax

09.11.2023

13.11.2023

16.11.2023

20.11.2023

23.11.2023

27.11.2023

30.11.2023

04.12.2023

https://m.edsoo.ru/ff0d5708
uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34
uchi.ru

bu6moteka [IOK
https://m.edsoo.ru/ff0d40c4
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d4290
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d448e
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d4614
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d497a
uchi.ru

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790
uchi.ru



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

25

26

27

28

29

30

31

32

33

TormmBo (HedTh, yroib U METaH).

3arpsi3HeHHe BO3/yXa, CIIOCOObI
€ro IpeJoTBpaIlCHUs
[Ipaktuyeckas padora Ne 3 o
teme «llonydyenue u cobupanue
KHCJIOpO/1a, U3yYEHUE €T0
CBOMCTB»

Bonmopox — anemeHT u npocroe
BemecTBo. Haxoxenue B
pHupoie

duznyueckre 1 XUMHUYIECKHE
CBOICTBa BOJIOPO/IA.
[Tpumenenne Bogopoaa

IloHsATHE O KHCIIOTaX U COJIIX

CriocoObI moTyueHus BOAOPOa B
JabopaTopuu

[IpakTrueckas pabota Ne 4 o
teme «llomydenue u cobupanue
BOJIOpOJa, U3yYEHHUE €O
CBOMCTB»

MousipHbiii 00BEM ra3oB. 3aKoH
ABoraapo

Brruncienus 00bEma,
KOJINYECTBA BEIIIECTBA ra3a Io
€ro U3BECTHOMY KOJIMYECTBY

11.12.2023

14.12.2023

18.12.2023

21.12.2023

25.12.2023

28.12.2023

11.01.2024

15.01.2024

18.01.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4c4a
uchi.ru

bu6mmoreka [{OK
https://m.edsoo.ru/ffOd4ae uchi.ru

bu6mmorteka [IOK
https://m.edsoo.ru/ff0d4dd0
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d50d2
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0
uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542e
uchi.ru

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d55a0
uchi.ru



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

34

35

36

37

38

39

40

41

BEIIECTBA MK 00BEMY

Brruncienus 006EMOB ra3os 10
YPaBHCHUIO PEAKIIMU HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHUH
rasoB

Ddusmueckie 1 XUMHYECKIE
CBOMCTBA BOJEI

Cocras ocHoBauuii. [lorsarue 00
HHIUKATOpax

Bona kak pactBopuTens.
HaCBIIHeHHI)Ie 1 HECHACBhIIIICHHBIC
pactBOpbl. MaccoBas 101s
BEII[ECTBA B PaCTBOPE

[Tpaktrueckast pabota Ne 5 o
teme «IIpuroroBienue
PacTBOPOB C OIpPeNeIEHHOMN
MAacCOBOM JI0JIEN pacTBOPEHHOTO
BEIIECTBA»

Kontponbras padoTta Ne2 o
teMe «Kucnopona. Bogopon.
Bopa»

Oxcunpl: cocTas,
KJ1accu(uKaIys, HOMEHKIaTypa

[Tonyuenue u xumudeckue
CBOMCTBA KHCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHI0B

22.01.2024

25.01.2024

29.01.2024

01.02.2024

05.02.2024

08.02.2024

12.02.2024

15.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffod5708uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a
uchi.ru

bu6moteka [IOK
https://m.edsoo.ru/ff0d59e2
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/ff0d5b40uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342
uchi.ru

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e
uchi.ru

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e
uchi.ru



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40uchi.ru
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

42

43

44

45

46

47

48

49

50

51

OcHOBaHUS: COCTaB,
maccmbnxauna, HOMCHKJIaTypa

HonyquHe U XUMHYCCKHUC
CBOMCTBA OCHOBaHUH

KwucmoTsr: cocTas,
KJ'IaCCI/I(bI/IKaIII/Ifl, HOMCHKJ'IaTypa

HonyquHe U XUMHNUYCCKHUC
CBOMCTBA KHCJIOT

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI MOJTY4YEeHHUS,
XUMHUYECKHE CBOMCTBA

[TpakTrueckas padota Ne 6.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o teme «OCHOBHEBIE
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN

I'eHeTn4eckas CBSI3b MEXKITY
KJIacCCaMH HEOPraHUYECKUX
COEeqUHEHNN

O00011IeHNE U CUCTEMATH3ALIMS
3HAHUU

Kontponsnas pabora Ne3 mo
Teme "OCHOBHBIE KITACCHI
HEOPraHUYECKUX COeAMHEHUI"
[IepBbie MONBITKH
KITaCCU(UKAITUU XUMUYECKUX

19.02.2024

22.02.2024

26.02.2024

29.02.2024

04.03.2024

07.03.2024

11.03.2024

14.03.2024

18.03.2024

21.03.2024

bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca
uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
uchi.ru

bu6mmoteka [IOK
https://m.edsoo.ru/ffOdfee2 uchi.ru

bu6moteka [IOK
https://m.edsoo.ru/ffOdfee2 uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/00ad9474
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50
uchi.ru

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
uchi.ru

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela
uchi.ru

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa



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

52

53

54

55

56

57

58

59

anemMeHTOB. [lonsaTue o rpynmnax
CXOJHBIX 3JICMCHTOB

[lepunoanyeckuil 3aK0H U
[Iepnoanueckas cucrema
XUMUYeCKnX deMeHToB J1. 1.
MenpeneeBa

[Iepuoasl, rpynmsl, MOATPYIIIIEI

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTormsl

Crpoenue 2IIeKTpOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonnueckoit cucremsr /1. U.
Meunneneena

XapakTepucTUKa XUMHUYECKOTO
9JIEMEHTA II0 €T0 MOJIOKESHHUIO B
[Tepuonnueckoii cucreme /1. U.
Meunpeneena

3nauenue [leproandeckoro
3aKOHA Uil pa3BUTHUS HAYKU U
npaktuku. /1. . MenneneeB —
Y4EHBIM, IEJAror U rpaXKJaHuH

aﬂeKTpOOTpI/IHaTCJ'ILHOCTI)
AaTOMOB XMMHYCCKHX 3JICMCHTOB

HMoHHas xuMuueckas CBI3b

21.03.2024

25.03.2024

01.04.2024

04.04.2024

08.04.2024

11.04.2024

15.04.2024

18.04.2024

uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/00ada52¢
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/00ada342
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/00ada6bc
uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824
uchi.ru

bubmuoreka [JOK
https://m.edsoo.ru/00ada96e
uchi.ru

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8
uchi.ru

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

60

61

62

63

64

65

66

67

68

KoBanentnas nonspHas
XUMUYECKas CBS3b

KoBanenTnas HenossipHas
XUMUYECKas CBS3b

CreneHp OKUCIICHUA

OKUCIUTENBHO-

BOCCTAHOBHUTCJIBHBIC pCaAKIINN

OKxuCIUTEIIN ¥ BOCCTAHOBHUTEIIH

KonTtponbras padota Ne4 o

TEMEC «CTpOGHI/Ie aToMa.
Xumudeckas CBSI3b»

PeseprubIit ypok. O6001IeHNE 1

CUCTECMAaTHU3alusia 3HAHHUH

PesepBusiit ypok. O6001IeHE U

CUCTECMAaTHU3alusia 3HAHHUH

PesepBHrlit ypok. O600IeHE U

CHCTeMaTHU3alus 3HaHU!

22.04.2024

25.04.2024

29.04.2024

06.05.2024

13.05.2024

16.05.2024

20.05.2024

23.05.2024

30.05.2024

uchi.ru

bubnuoreka [IOK
https://m.edsoo.ru/00adaab8
uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9
uchi.ru

bu6mmorteka [IOK
https://m.edsoo.ru/00adae28
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/00adb076
uchi.ru

bu6moreka [IOK

https://m.edsoo.ru/00adb076
uchi.ru

bu6moreka [IOK
https://m.edsoo.ru/00adb486
uchi.ru

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c
uchi.ru

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2
uchi.ru

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d61c6
uchi.ru



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



9 KUIIACC

Ne
n/ Tema ypoka
n

3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XUMHYECKUX
3JIEMEHTOB HEPBbIX
TPEX NEPUOI0B

[Tepuonnueckuii
3aKOH.
[Tepuoanueckas
cHcTEeMa
XUMHYECKUX
anemenToB []. 1.
Meunpeneena

Knaccudukanus n
HOMECHKJIaTypa
HEOPraHUYECKUX
BEIIECTB

Buapsl xumuaeckoit
CBSI3U U TUIIBI
KPUCTAJTINYECKUX
peleéToK

KoHnTtponpHas
pabota Nel o Teme

KoaudecTBO 4acoB

Bceer KoHTpobHbI
0 e padoThI

1

1

1

1

1 1

IIpakTU4ecku
e paboThI

Jara
HU3ydeHus

06.09.202
3

04.09.202
3

11.09.202
3

13.09.202
3

18.09.202

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

bu6moreka [IOK
https://m.edsoo.ru/00adb6b61.http:/files.school-
collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-
e1ch37845bbf/index.htm
2. http://files.school-
collection.edu.ru/dlIrstore/cbab07da-75ec-
4c0c-7e24-3658ecc547b7/index.htm

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59¢l.http:/files.school-
collection.edu.ru/dIrstore/61f8437f-688f-dc72-4ea9-
e1cb37845bbf/index.htm
2. http://files.school-
collection.edu.ru/dIrstore/cbab07da-75ec-
4c0c-7e24-3658ecc547b7/index.htm

bu6mmoreka LIOK https://m.edsoo.ru/00adb7e2

bubnuoteka I{OK https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb6b61.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00adb6b61.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00adb6b61.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
https://m.edsoo.ru/00adb59e1.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00adb59e1.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
https://m.edsoo.ru/00adb59e1.http:/files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
http://files.school-collection.edu.ru/dlrstore/cbab07da-75ec-4c0c-7e24-3658ecc547b7/index.htm
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

«IToBTOpEHHE N
yriayOJieHne 3HaHu!
OCHOBHBIX Pa3/I€JIOB
Kypca 8 Kimacca»

Knaccudukarus
XUMHUYCCKUX
peakuuit o
Ppa3TAYHBIM
MpU3HAKAM

Ilonatue o
CKOPOCTH
XUMHYECKOH
peakuuu. [lonsitue o
TOMOT€HHBIX H
reTEePOreHHBIX
peaKImsIX

IlongaTue o

20.09.202
3

25.09.202
3

27.09.202

bubauoreka IIOK
https://m.edsoo.ru/00adbcb01.http://files.school-
collection.edu.ru/dIrstore/0df62d3d-6faf-46fb-dbb5-
862ae0b9a9d5/index.htm
2. http://files.school-
collection.edu.ru/dlrstore/2c435309-4e2a-
480c-a037-886bd1dda542/index.htm

bubnuoteka [{OK https://m.edsoo.ru/00adbe9al.
http://files.school-
collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-
43a7eae8c7fa/index.htm
2. http://files.school-
collection.edu.ru/dIrstore/b40c134e-f065-
1ca4-960d-5d7780bd6a99/index.htm
3. http://files.school-
collection.edu.ru/dlIrstore/2789210e-24cd-
803f-bc4e-1c6518a2ea62/index.htm
4. http://files.school-
collection.edu.ru/dIrstore/dd73c817-3678-
7e5¢c-ab90-f684a2e84529/index.htm
5. http://files.school-
collection.edu.ru/dIrstore/a452932d-e048-
14c0-6101-ffe2de3e6d34/index.htm
6. http://files.school-
collection.edu.ru/dIrstore/74395740-8615-
0a95-5a13-d9086217c1b8/index.htm

bubmuoteka [{OK https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adbcb01.http:/files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
https://m.edsoo.ru/00adbcb01.http:/files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
https://m.edsoo.ru/00adbcb01.http:/files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
http://files.school-collection.edu.ru/dlrstore/2c435309-4e2a-480c-a037-886bd1dda542/index.htm
https://m.edsoo.ru/00adbe9a1
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/b40c134e-f065-1ca4-960d-5d7780bd6a99/index.htm
http://files.school-collection.edu.ru/dlrstore/b40c134e-f065-1ca4-960d-5d7780bd6a99/index.htm
http://files.school-collection.edu.ru/dlrstore/b40c134e-f065-1ca4-960d-5d7780bd6a99/index.htm
http://files.school-collection.edu.ru/dlrstore/2789210e-24cd-803f-bc4e-1c6518a2ea62/index.htm
http://files.school-collection.edu.ru/dlrstore/2789210e-24cd-803f-bc4e-1c6518a2ea62/index.htm
http://files.school-collection.edu.ru/dlrstore/2789210e-24cd-803f-bc4e-1c6518a2ea62/index.htm
http://files.school-collection.edu.ru/dlrstore/dd73c817-3678-7e5c-ab90-f684a2e84529/index.htm
http://files.school-collection.edu.ru/dlrstore/dd73c817-3678-7e5c-ab90-f684a2e84529/index.htm
http://files.school-collection.edu.ru/dlrstore/dd73c817-3678-7e5c-ab90-f684a2e84529/index.htm
http://files.school-collection.edu.ru/dlrstore/a452932d-e048-14c0-6101-ffe2de3e6d34/index.htm
http://files.school-collection.edu.ru/dlrstore/a452932d-e048-14c0-6101-ffe2de3e6d34/index.htm
http://files.school-collection.edu.ru/dlrstore/a452932d-e048-14c0-6101-ffe2de3e6d34/index.htm
http://files.school-collection.edu.ru/dlrstore/74395740-8615-0a95-5a13-d9086217c1b8/index.htm
http://files.school-collection.edu.ru/dlrstore/74395740-8615-0a95-5a13-d9086217c1b8/index.htm
http://files.school-collection.edu.ru/dlrstore/74395740-8615-0a95-5a13-d9086217c1b8/index.htm
https://m.edsoo.ru/00adc28c

10

11

12

13

XUMHYECKOM
PaBHOBECHH.
@DakTopsl,
BJIMSIOIIKC Ha
CKOPOCTH
XUMHYECKON
peakuuu u
IOJIOJKEHUE
XUMHYECKOIO
paBHOBECHs

OKUCIUTENBHO-
BOCCTAaHOBUTEIIHLHBIE
peakumn

Teopus
AIEKTPOJTUTUUECKON
JMICCOLIMAIINU.
CunbHbIe U Ci1a0bIe
AIIEKTPOJIUTHI

HoHnHbIe ypaBHEHUS
peakui

XUMHYECKHE
CBOMCTBA KHUCJIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
AIEKTPOIUTUYECKON
JMCCOLIMAIINU

XUMHYECKHE
CBOMCTBA COJIEN B

02.10.202
3

04.10.202
3

09.10.202
3

11.10.202
3

23.10.202

bubnuotexa [{OK https://m.edsoo.ru/00adcade

bu6mmoreka IIOK https://m.edsoo.ru/00adcd68

bu6mmoreka LIOK https://m.edsoo.ru/00add448

bubnuoteka I{OK https://m.edsoo.ru/00add5d8

bubnuoteka I{OK https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14

15

16

17

18

19

CBETE
MpeaCTaBICHU 00
BIEKTPOJIUTUYECKON
JUCCOLMALIN

[TonsiTue o
TUAPOIIN3E COJIEU

O0001ieHne u
cucreMaTrni3alimusa
3HAHUI

[IpakTuueckas
pabota Ne 1.
«Pemenne
JKCIIEPUMEHTAIIbHBI
X 3a7a4»

KonTposbHas
pabota No2 o Teme
«DNEKTPOJIUTHYECKA
s JUCCOIAaIHs.
XuMmudeckue
peakiuu B
pacTBopax»

OOmas
XapaKTEePUCTHKA
rajjoreHoB.
XUMHYECKHE
CBOICTBA Ha
puMepe Xjaopa

XJI0pOBOJOPOA.

08.11.202
3

13.11.202
3

15.11.202
3

20.11.202
3

22.11.202
3

27.11.202

bu6mmoreka LIOK https://m.edsoo.ru/00add9d4

bubnuoteka [{OK https://m.edsoo.ru/00addd12

bubnuoteka [{OK https://m.edsoo.ru/00addbfa

bu6mmoreka L{OK https://m.edsoo.ru/00addecO

bubnuorexa [JOK
https://m.edsoo.ru/00addfe2http://school-
collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-
Oe3a-alcd26d56d67/23533/?interface=teacher
class=50 subject=31

bubnuoteka I{OK https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade104

20

21

22

ConsiHas KUCIIOTA,
XUMHYECKUE
CBOIICTBA,
MOJTy4eHUE,
IIpUMEHEHNE

[IpakTnueckas
pabota Ne 2 o Teme
«Ilomyuenne
COJISSHOM KHCIIOTBHI,
HA3y4EHUE e€
CBOMCTB»

Breraucnenns mo
YpaBHECHUSIM
XUMHYECKUX
peaKkuuii, €CJii OJIMH
W3 pEareHTOB JaH B
H30BITKE

Oo01mas
XapaKTepPUCTHKA
351eMeHTOB VIA-

IpYIIIBI

1

29.11.202
3

04.12.202
3

06.12.202
3

bubnuoteka [{OK https://m.edsoo.ru/00ade348

bu6mmoreka IIOK https://m.edsoo.ru/00ade488

bu6mmoreka LIOK https://m.edsoo.ru/00ade64a.

http://files.school-collection.edu.ru/dlrstore/4f57fc49-

7019-74e8-02d6-db5b0e51aal2/index.htm

2.

3.

5.

http://files.school-
collection.edu.ru/dIrstore/c66409b1-ef76-
1ad6-b8b0-6e8a5570ffd9/index.htm
http://files.school-
collection.edu.ru/dlIrstore/61992ca9-f3d1-
€92¢-537¢-1¢8b997084e2/index.htm
http://files.school-
collection.edu.ru/dIrstore/deb6e939-f8¢8-
fea7-fe24-7b2c¢80013fd7/index.htm
http://files.school-



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
http://files.school-collection.edu.ru/dlrstore/4f57fc49-7019-74e8-02d6-db5b0e51aa12/index.htm
http://files.school-collection.edu.ru/dlrstore/4f57fc49-7019-74e8-02d6-db5b0e51aa12/index.htm
http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-b8b0-6e8a5570ffd9/index.htm
http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-b8b0-6e8a5570ffd9/index.htm
http://files.school-collection.edu.ru/dlrstore/c66409b1-ef76-1ad6-b8b0-6e8a5570ffd9/index.htm
http://files.school-collection.edu.ru/dlrstore/61992ca9-f3d1-c92c-537c-1c8b997084e2/index.htm
http://files.school-collection.edu.ru/dlrstore/61992ca9-f3d1-c92c-537c-1c8b997084e2/index.htm
http://files.school-collection.edu.ru/dlrstore/61992ca9-f3d1-c92c-537c-1c8b997084e2/index.htm
http://files.school-collection.edu.ru/dlrstore/deb6e939-f8c8-fea7-fe24-7b2c80013fd7/index.htm
http://files.school-collection.edu.ru/dlrstore/deb6e939-f8c8-fea7-fe24-7b2c80013fd7/index.htm
http://files.school-collection.edu.ru/dlrstore/deb6e939-f8c8-fea7-fe24-7b2c80013fd7/index.htm
http://files.school-collection.edu.ru/dlrstore/55a4babd-d3a0-e5b4-6daa-0f50b8f5267f/index.htm

23

24

25

26

AnnoTponHbie

Mo (UKAITIN
cepnl. Haxoxnenue
CepHI U €€
COEIUHEHUN B
MIPUPOJIE.
XuMu4eckue
CBOICTBa CephI

CepoBoaopon,
CTPOCHHE,
(buznveckue u
XUMHUYECKUE
CBOMCTBA

OKcupl Cephl.
CepHas kucnora,
(dbuzuveckue u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHHE

XUMHYECKHE

11.12.202
3

13.12.202
3

18.12.202
3

20.12.202

collection.edu.ru/dlIrstore/55a4babd-d3a0-
ebb4-6daa-0f50b8f5267f/index.htm

6. http://files.school-
collection.edu.ru/dIrstore/600cd365-f9f2-
ael10-56e4-98ee0af7e4c6/index.htm

bu6mmoreka LIOK https://m.edsoo.ru/00ade64al.
http://files.school-
collection.edu.ru/dIrstore/c90b7e4a-ece0-1df5-2e83-
66ce2d07ae9d/index.htm
2. http://files.school-
collection.edu.ru/dIrstore/41ca7al5-5fca-
abab-b319-cb03db4521c7/index.htm
3. http://files.school-
collection.edu.ru/dlrstore/3e6b77cf-8fff-
882a-d3c3-c50221c6ebad/index.htm
4. http://files.school-
collection.edu.ru/dIrstore/42758cf3-5b68-
9657-3837-31362f6a488c/index.htm

bu6mmoreka LIOK https://m.edsoo.ru/00ade802

bubnuoteka I{OK https://m.edsoo.ru/00adea28

bubmuoteka I{OK https://m.edsoo.ru/00adec8a



http://files.school-collection.edu.ru/dlrstore/55a4babd-d3a0-e5b4-6daa-0f50b8f5267f/index.htm
http://files.school-collection.edu.ru/dlrstore/55a4babd-d3a0-e5b4-6daa-0f50b8f5267f/index.htm
http://files.school-collection.edu.ru/dlrstore/600cd365-f9f2-ae10-56e4-98ee0af7e4c6/index.htm
http://files.school-collection.edu.ru/dlrstore/600cd365-f9f2-ae10-56e4-98ee0af7e4c6/index.htm
http://files.school-collection.edu.ru/dlrstore/600cd365-f9f2-ae10-56e4-98ee0af7e4c6/index.htm
https://m.edsoo.ru/00ade64a1
http://files.school-collection.edu.ru/dlrstore/c90b7e4a-ece0-1df5-2e83-66ce2d07ae9d/index.htm
http://files.school-collection.edu.ru/dlrstore/c90b7e4a-ece0-1df5-2e83-66ce2d07ae9d/index.htm
http://files.school-collection.edu.ru/dlrstore/c90b7e4a-ece0-1df5-2e83-66ce2d07ae9d/index.htm
http://files.school-collection.edu.ru/dlrstore/41ca7a15-5fca-abab-b319-cb03db4521c7/index.htm
http://files.school-collection.edu.ru/dlrstore/41ca7a15-5fca-abab-b319-cb03db4521c7/index.htm
http://files.school-collection.edu.ru/dlrstore/41ca7a15-5fca-abab-b319-cb03db4521c7/index.htm
http://files.school-collection.edu.ru/dlrstore/3e6b77cf-8fff-882a-d3c3-c50221c6eba9/index.htm
http://files.school-collection.edu.ru/dlrstore/3e6b77cf-8fff-882a-d3c3-c50221c6eba9/index.htm
http://files.school-collection.edu.ru/dlrstore/3e6b77cf-8fff-882a-d3c3-c50221c6eba9/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
http://files.school-collection.edu.ru/dlrstore/42758cf3-5b68-9657-3837-31362f6a488c/index.htm
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

pCaKknuy, JCKalune
B OCHOBC
MMPOMBIIIJIICHHOT'O

crioco0a MmoTy4eHHs

CEpPHOM KHUCIIOTBHL.
XUMHUYECKOE
3arpsi3HEHNE
OKpYyKaromen
Cpenbl
COCANHCHUSIMHU
cephl
Brranciaenue
MacCOBOM JI0IU
BBIXO/Ia TIPOTYKTa
peakuuu

Oo61mas
XapaKTEPUCTHKA
a1eMeHTOB VA-
rpynnsl. A3oT,

pacnpocTpaHeHue B

IPUPOJIE,
(buznveckue u
XUMHYECKHE
CBOMCTBA

25.12.202
3

27.12.202
3

bubnuoteka [{OK https://m.edsoo.ru/00adec8a

bu6mmoreka IIOK https://m.edsoo.ru/00adeea6l.
http://files.school-
collection.edu.ru/dIrstore/a0054a12-a143-7¢29-1a5b-
785e072f7f33/index.htm
2. http://files.school-
collection.edu.ru/dIrstore/37ed4656-d373-
180a-8e85-3707ff3cab0e/index.htm
3. http://files.school-
collection.edu.ru/dIrstore/54ebbc62-eded-
0811-a50f-50aa71e517cf/index.htm
4. http://files.school-
collection.edu.ru/dIrstore/28d7ef77-aeed-
686b-f81b-15e4a296a4d6/index.htm
5. http://files.school-
collection.edu.ru/dIrstore/3efblab6-98al-
ace7-9ac1-9245¢38772df/index.htm



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea61
http://files.school-collection.edu.ru/dlrstore/a0054a12-a143-7c29-1a5b-785e072f7f33/index.htm
http://files.school-collection.edu.ru/dlrstore/a0054a12-a143-7c29-1a5b-785e072f7f33/index.htm
http://files.school-collection.edu.ru/dlrstore/a0054a12-a143-7c29-1a5b-785e072f7f33/index.htm
http://files.school-collection.edu.ru/dlrstore/37ed4656-d373-180a-8e85-3707ff3cab0e/index.htm
http://files.school-collection.edu.ru/dlrstore/37ed4656-d373-180a-8e85-3707ff3cab0e/index.htm
http://files.school-collection.edu.ru/dlrstore/37ed4656-d373-180a-8e85-3707ff3cab0e/index.htm
http://files.school-collection.edu.ru/dlrstore/54ebbc62-eded-0811-a50f-50aa71e517cf/index.htm
http://files.school-collection.edu.ru/dlrstore/54ebbc62-eded-0811-a50f-50aa71e517cf/index.htm
http://files.school-collection.edu.ru/dlrstore/54ebbc62-eded-0811-a50f-50aa71e517cf/index.htm
http://files.school-collection.edu.ru/dlrstore/28d7ef77-aeed-686b-f81b-15e4a296a4d6/index.htm
http://files.school-collection.edu.ru/dlrstore/28d7ef77-aeed-686b-f81b-15e4a296a4d6/index.htm
http://files.school-collection.edu.ru/dlrstore/28d7ef77-aeed-686b-f81b-15e4a296a4d6/index.htm
http://files.school-collection.edu.ru/dlrstore/3efb1ab6-98a1-ace7-9ac1-9245c38772df/index.htm
http://files.school-collection.edu.ru/dlrstore/3efb1ab6-98a1-ace7-9ac1-9245c38772df/index.htm
http://files.school-collection.edu.ru/dlrstore/3efb1ab6-98a1-ace7-9ac1-9245c38772df/index.htm

29

30

31

32

AMMmMak, ero
¢buznueckue u
XUMHYECKUE
CBOIICTBA,
MOJTyYCHHUE U
MIPUMEHEHHE

[TpakTuueckas
pabota Ne 3 o Teme
«ITonyuyenue
aMMuaka, u3yuyeHue
€ro CBOWCTBY»

A30THas KHCIO0TA,
e€ ¢puznveckue u
XUMHYECKHE
CBOMCTBA

Hcnonn3oBanue
HUTPATOB U COJICH
aMMOHHS B KaUeCTBE
MUHEpaTbHBIX
ynoOpeHuit.
XHUMHYECKOE
3arpsi3HEHUE
OKpYyKarowlen
cpeapl

10.01.202
4

15.01.202
4

17.01.202
4

22.01.202
4

6. http://files.school-
collection.edu.ru/dlrstore/bdc5b4c4-2e39-
2b26-21a9-c13bb247ee81/index.htm

7. http://files.school-
collection.edu.ru/dIrstore/c739e753-ecdd-
db99-7h9f-29c205abeb99/index.htm

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

bu6mmoreka [IOK https://m.edsoo.ru/00adf180

bu6mmoreka LIOK https://m.edsoo.ru/00adf306

bubnmuoteka I{OK https://m.edsoo.ru/00adf518



http://files.school-collection.edu.ru/dlrstore/bdc5b4c4-2e39-2b26-21a9-c13bb247ee81/index.htm
http://files.school-collection.edu.ru/dlrstore/bdc5b4c4-2e39-2b26-21a9-c13bb247ee81/index.htm
http://files.school-collection.edu.ru/dlrstore/bdc5b4c4-2e39-2b26-21a9-c13bb247ee81/index.htm
http://files.school-collection.edu.ru/dlrstore/c739e753-ecdd-db99-7b9f-29c205abeb99/index.htm
http://files.school-collection.edu.ru/dlrstore/c739e753-ecdd-db99-7b9f-29c205abeb99/index.htm
http://files.school-collection.edu.ru/dlrstore/c739e753-ecdd-db99-7b9f-29c205abeb99/index.htm
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

34

35

COCAMHCHUAMU
a30Ta

®docdop. Oxcua
docdopa (V) u
dbochopnas
KHCJIOTA,
¢buznueckue u
XHUMHYCCKUC
CBOMCTBA,
MOJIy4YeHUe

Hcnonp3oBanue
¢docdaros B
KauecTBe
MUHEpaJIbHBIX
ynoopeHuit.
3arpsi3HeHue
MIPUPOTHOM CpesIbl
dbocdaramu
Yraepon,
pacmpocTpaHeHue B

bubnuoreka [IOK
https://m.edsoo.ru/00adf68ahttp://files.school-

collection.edu.ru/dlrstore/b272e73b-3281-1f39-dfel-

€892b4ddb9ae/index.htm

2.
3.
24.01.202
4 4.
5.
6.

http://files.school-
collection.edu.ru/dIrstore/e0699f11-1¢c29-
€9h9-8350-013b6eae472b/index.htm
http://files.school-
collection.edu.ru/dlrstore/18ea622¢e-99f3-
bf2d-6abb-2e9a966a6dc9/index.htm
http://files.school-
collection.edu.ru/dlIrstore/0ae2106a-e2cd-
acdc-f40b-628a07e3819d/index.htm
http://files.school-
collection.edu.ru/dirstore/0a22315c-8aad-
€506-5565-ch501f201476/index.htm
http://files.school-
collection.edu.ru/dIrstore/db4e88f1-236a-
47d0-d510-9c6b6bcch982/index.htm

29.01.202 bubnuoteka I{OK https://m.edsoo.ru/00adfc20

4

bubmuoteka [{OK https://m.edsoo.ru/00adfd9c.
31.01.202 http://files.school-



https://m.edsoo.ru/00adf68ahttp:/files.school-collection.edu.ru/dlrstore/b272e73b-3281-1f39-dfe1-c892b4ddb9ae/index.htm
https://m.edsoo.ru/00adf68ahttp:/files.school-collection.edu.ru/dlrstore/b272e73b-3281-1f39-dfe1-c892b4ddb9ae/index.htm
https://m.edsoo.ru/00adf68ahttp:/files.school-collection.edu.ru/dlrstore/b272e73b-3281-1f39-dfe1-c892b4ddb9ae/index.htm
http://files.school-collection.edu.ru/dlrstore/e0699f11-1c29-e9b9-8350-013b6eae472b/index.htm
http://files.school-collection.edu.ru/dlrstore/e0699f11-1c29-e9b9-8350-013b6eae472b/index.htm
http://files.school-collection.edu.ru/dlrstore/e0699f11-1c29-e9b9-8350-013b6eae472b/index.htm
http://files.school-collection.edu.ru/dlrstore/18ea622e-99f3-bf2d-6abb-2e9a966a6dc9/index.htm
http://files.school-collection.edu.ru/dlrstore/18ea622e-99f3-bf2d-6abb-2e9a966a6dc9/index.htm
http://files.school-collection.edu.ru/dlrstore/18ea622e-99f3-bf2d-6abb-2e9a966a6dc9/index.htm
http://files.school-collection.edu.ru/dlrstore/0ae2106a-e2cd-acdc-f40b-628a07e3819d/index.htm
http://files.school-collection.edu.ru/dlrstore/0ae2106a-e2cd-acdc-f40b-628a07e3819d/index.htm
http://files.school-collection.edu.ru/dlrstore/0ae2106a-e2cd-acdc-f40b-628a07e3819d/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/0a22315c-8aad-c506-5565-cb501f201476/index.htm
http://files.school-collection.edu.ru/dlrstore/db4e88f1-236a-47d0-d510-9c6b6bccb982/index.htm
http://files.school-collection.edu.ru/dlrstore/db4e88f1-236a-47d0-d510-9c6b6bccb982/index.htm
http://files.school-collection.edu.ru/dlrstore/db4e88f1-236a-47d0-d510-9c6b6bccb982/index.htm
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm

36

37

IIPUPOAE, 4 collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-

¢buznueckue u 6322687fc743/index.htm

XUMUYECKHE 2. iles.school-

CBOMCTBA collection.edu.ru/dlrstore/f64371ea-
5310-b679-2bfc-
e14780ad9032/index.htm

3. http://files.school-
collection.edu.ru/dlrstore/887fdfdb-1559-
6374-83b2-4dd6c2¢63991/index.htm

4. http://files.school-
collection.edu.ru/dIrstore/69fd4b38-0061-
d856-0535-3a3daacf765e/index.htm

5. http://files.school-
collection.edu.ru/dlrstore/d525a134-d32c-
1a22-b1bb-5cbf9a392f09/index.htm

6. http://files.school-
collection.edu.ru/dIrstore/7e9f098a-ef45-
7042-0034-655dd3a53f6f/index.htm

Oxkcuppl yriaepoaa,
X GU3HYECKHE U

XUMHUYCCKHE

CBOIICTBA.

DKOJIOTHYECKHUE 1 05.02.202 bu6mmorexa LIOK https://m.edsoo.ru/00adfebe
poOJIeMBI, 4

CBA3aHHBIC C
OKCHUAOM yrijiepoaa
(V)

YronpHas KUCIO0Ta U

. 1 07.02.202 bu6mmoreka LIOK https://m.edsoo.ru/00ae006¢
eé com

4



http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/887fdfdb-1559-6374-83b2-4dd6c2c63991/index.htm
http://files.school-collection.edu.ru/dlrstore/887fdfdb-1559-6374-83b2-4dd6c2c63991/index.htm
http://files.school-collection.edu.ru/dlrstore/887fdfdb-1559-6374-83b2-4dd6c2c63991/index.htm
http://files.school-collection.edu.ru/dlrstore/69fd4b38-0061-d856-0535-3a3daacf765e/index.htm
http://files.school-collection.edu.ru/dlrstore/69fd4b38-0061-d856-0535-3a3daacf765e/index.htm
http://files.school-collection.edu.ru/dlrstore/69fd4b38-0061-d856-0535-3a3daacf765e/index.htm
http://files.school-collection.edu.ru/dlrstore/d525a134-d32c-1a22-b1bb-5cbf9a392f09/index.htm
http://files.school-collection.edu.ru/dlrstore/d525a134-d32c-1a22-b1bb-5cbf9a392f09/index.htm
http://files.school-collection.edu.ru/dlrstore/d525a134-d32c-1a22-b1bb-5cbf9a392f09/index.htm
http://files.school-collection.edu.ru/dlrstore/7e9f098a-ef45-7042-0034-655dd3a53f6f/index.htm
http://files.school-collection.edu.ru/dlrstore/7e9f098a-ef45-7042-0034-655dd3a53f6f/index.htm
http://files.school-collection.edu.ru/dlrstore/7e9f098a-ef45-7042-0034-655dd3a53f6f/index.htm
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

38

39

40

41

[IpakTnueckas
pabota Ne 4 1o Teme
"[lonyuenue
YTJIEKUCIIOTO Tasa.
KauecTBenHnas
peakius Ha
KapOoHaT-uOH"

[TepBoHavanbHbIE
TOHATHUS 00
OPraHN4YeCKUX
BEIIECTBAX KaK O
COETMHEHUSAX

yrieposa

Kpemuuii u ero
COeIMHEHUS

IIpaxkTrueckas

1 12.02.202 bubmuoreka LIOK https://m.edsoo.ru/00ae027e
4

14.02.202 bu6mmoreka IIOK https://m.edsoo.ru/00ae054e

4
bu6mmoreka [IOK https://m.edsoo.ru/00ae080al.
http://files.school-
collection.edu.ru/dIrstore/ee05d9e6-4b54-4ce0-f06e-
651ce04f6662/index.htm
2. http://files.school-
collection.edu.ru/dIrstore/c83ad67b-fcaa-
£762-a640-dc7929650029/index.htm
3. http://files.school-
19.02.202 collection.edu.ru/dlrstore/2f7dd538-a9c1-
4 599a-5ff1-0c7daadabb5f/index.htm
4. http://files.school-
collection.edu.ru/dIrstore/90722b3f-edab-
6290-3ch1-717eb90115db/index.htm
5. http://files.school-
collection.edu.ru/dIrstore/8694217f-c265-
751e-2150-2507b905f70a/index.htm
1 21.02.202 bubmuoteka [{OK https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a1
http://files.school-collection.edu.ru/dlrstore/ee05d9e6-4b54-4ce0-f06e-651ce04f6662/index.htm
http://files.school-collection.edu.ru/dlrstore/ee05d9e6-4b54-4ce0-f06e-651ce04f6662/index.htm
http://files.school-collection.edu.ru/dlrstore/ee05d9e6-4b54-4ce0-f06e-651ce04f6662/index.htm
http://files.school-collection.edu.ru/dlrstore/c83ad67b-fcaa-e762-a640-dc7929650029/index.htm
http://files.school-collection.edu.ru/dlrstore/c83ad67b-fcaa-e762-a640-dc7929650029/index.htm
http://files.school-collection.edu.ru/dlrstore/c83ad67b-fcaa-e762-a640-dc7929650029/index.htm
http://files.school-collection.edu.ru/dlrstore/2f7dd538-a9c1-599a-5ff1-0c7daada5b5f/index.htm
http://files.school-collection.edu.ru/dlrstore/2f7dd538-a9c1-599a-5ff1-0c7daada5b5f/index.htm
http://files.school-collection.edu.ru/dlrstore/2f7dd538-a9c1-599a-5ff1-0c7daada5b5f/index.htm
http://files.school-collection.edu.ru/dlrstore/90722b3f-edab-6290-3cb1-717eb90115db/index.htm
http://files.school-collection.edu.ru/dlrstore/90722b3f-edab-6290-3cb1-717eb90115db/index.htm
http://files.school-collection.edu.ru/dlrstore/90722b3f-edab-6290-3cb1-717eb90115db/index.htm
http://files.school-collection.edu.ru/dlrstore/8694217f-c265-751e-2150-2507b905f70a/index.htm
http://files.school-collection.edu.ru/dlrstore/8694217f-c265-751e-2150-2507b905f70a/index.htm
http://files.school-collection.edu.ru/dlrstore/8694217f-c265-751e-2150-2507b905f70a/index.htm
https://m.edsoo.ru/00ae0bf2
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43

44

pabora Ne 5.
Pemenne
9KCIIEPUMEHTAIIbHBI
X 3a7a4 II0 TEME
«Baxxnaenmme
HEMETaJUIbI U UX
COEIMHCHUS

KontponbHas
pabota Ne3 o Teme
«Baxnenmue
HEMETaJIJIbl U UX
COEIMHEHUS»

OoOmas
XapaKTepUCTUKA
XUMHYECKUX
3JIEMEHTOB —
METAaJIOB.
Merammmyeckas
CBS3b U
MeTauIndecKas
KpHUCTaJUIMYeCKas
peuéTKa.
dusznueckue
CBOMCTBa METAJJIOB

XUMHYECKue
CBOMCTBA METAJIJIOB.
ONEKTPOXUMHUYECKH
U s HAIIPSDKEHUM
METaJUIOB

26.02.202
4

28.02.202
4

04.03.202
4

bubnuoteka [{OK https://m.edsoo.ru/00ae0el8

bu6mmoreka LIOK https://m.edsoo.ru/00ael03e

bubnuoreka I{OK https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45

46

47

48

49

OO6mrue crmocoObl
MOJTy4eHUS
MeTanioB. CINIaBEL
Breraucnenus mo
ypaBHEHUSM
XUMHUYECKUX
peaKuuii, €Ciii OJJUH
13 pEarcHTOB
COJICPIKUT IPUMECH

TlonsgaTue o
KOPpPO3UHU METAIIJIOB

Illenounslie
METaJUIbI

OKcuasl 1
TUAPOKCHIBI HATPHSI
H Kaus

IenoyHO3EMETBHEI
€ METaJLJIbI —
KaJBLIUA U MarHui

06.03.202
4

11.03.202
4

13.03.202
4

18.03.202
4

20.03.202
4

bu6mmoreka LIOK https://m.edsoo.ru/00ael156

bubnuoteka [{OK https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2suneoypok «Illemounnie
MeTasb» https://infourok.ru/videouroki/937,
TECTOBBIC 3aJIAHUS
https://rosuchebnik.ru/material/schelochnye-metally-
himiya-9-klass-razrabotka-uroka/

bu6mmoreka LIOK https://m.edsoo.ru/00ael4b2

bubnuorexa [JOK
https://m.edsoo.ru/00ael5e8Buneoypok 15.
bepwnii, Mmarauii v mEIOYHO3EMEIbHbBIC
MeTaJIbl https://vk.com/video-
81830103_456239344 , onnanH-TecT bepummi,
Maraui ¥ mEI0IYH03EMEIbHBIC METaJLIbI

https://videouroki.net/tests/bierillii-maghnii-
shchielochnoziemiel-nyie-mietally-1.html



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/videouroki/937
https://rosuchebnik.ru/material/schelochnye-metally-himiya-9-klass-razrabotka-uroka/
https://rosuchebnik.ru/material/schelochnye-metally-himiya-9-klass-razrabotka-uroka/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://vk.com/video-81830103_456239344
https://vk.com/video-81830103_456239344
https://videouroki.net/tests/bierillii-maghnii-shchielochnoziemiel-nyie-mietally-1.html
https://videouroki.net/tests/bierillii-maghnii-shchielochnoziemiel-nyie-mietally-1.html
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52
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54

55

56

Baxneiimnme
COEIMHEHUS
KaJIbIU

O06o0011IEHNE U
cucreMaTrmni3alusa
3HAHUH

JKécTtkocTh BOJIBI U
CIIOCOOEI €6
YCTpaHEHHS

[IpakTuueckas
pabota Ne 6 o Teme
"YKECTKOCTE BOJIBI K
METOBI €€
ycTpaHeHus"

AroMuHUI

AMmdoTtepHbIe
CBOWCTBA OKCHIA U
THJIPOKCHUIA

Kemeso

25.03.202
4

01.04.202
4

03.04.202
4

08.04.202
4

10.04.202
4

15.04.202
4

17.04.202

bu6nnoreka IIOK https://m.edsoo.ru/00ael5e8

bubnuoteka [{OK https://m.edsoo.ru/00ae1886

bu6moreka [IOK
https://m.edsoo.ru/00aelae8suneoypox Xumus 19.
DJIEMEHT KaIbIIUA — AKaIeMUs

3aHUMATENHHBIX HAYK
https://www.youtube.com/watch?v=GqiuFXScHHU
bu6moreka [IOK

https://m.edsoo.ru/00ael c64BHaEOYPOK
«Amomuau» https://infourok.ru/videouroki/939,
CaoiictBa amtomuHusa. Bugeoypok no xumuu 9

KJ1ace
https://www.youtube.com/watch?time_continue=11
v=bsB7WKmMKFOk feature=emb_logo
bubnuorexa [JOK

https://m.edsoo.ru/00ael c64«AmMdoTepHbIe
CBOPHCTBA THAPOKCH/IA ATFOMHUHHUS
https://vk.com/im?sel=c31

z=vide021360203_ 456239102%2Fc05he3e44a2fd32
5la

bu6mmoreka [IOK
https://m.edsoo.ru/00aeld86koHCIIeKT ypOKa



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://www.youtube.com/watch?v=GqiuFXScHHU
https://m.edsoo.ru/00ae1c64%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/videouroki/939
https://m.edsoo.ru/00ae1c64%C2%AB%D0%90%D0%BC%D1%84%D0%BE%D1%82%D0%B5%D1%80%D0%BD%D1%8B%D0%B5
https://m.edsoo.ru/00ae1d86%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82
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58

59

60

OKCcHIbl,
THJIPOKCHIBI M COJTH
xenesa (1) u
xemnesa (1)

O0001IeHne 1
cucreMaTrni3alimusa
3HAHUI

[TpakTrueckas
pabota Ne 7.
Pemenue
JKCIIEPUMEHTAIIbHBI
X 3a71a4 [0 TeMe
«Baxnenmue
METaJUIbl U UX
COCTMHEHUS»

Brrunciaenus mo
YpaBHEHUSIM
XUMHYECKUX
peaKiuii, €CJii OJUH
W3 PEareHTOB JIaH B
H30BITKE HIIH
COJIEPKUT IPUMECH.
Breraucnenus
MacCOBOMU JI0JIU
BBIXO/Ia MMPOJIYKTA

22.04.202
4

24.04.202
4

29.04.202
4

06.05.202
4

«Kene3o u ero coefUHEHUS)»
https://videouroki.net/video/14-zhieliezo-iegho-
soiedinieniia.html, Buneoypox Xeneso
https://my.mail.ru/mail/stf22/video/14/477 .html

bubmnnoreka LIOK
https://m.edsoo.ru/00ae35e6Buncoypox Xumus 9

kiace : CoeqnHeHns xeiesa
https://www.youtube.com/watch?v=Cqe7EbcylTs

bu6moreka [{OK https://m.edsoo.ru/00ae3de8

bubnuoteka I{OK https://m.edsoo.ru/00ae1750



https://videouroki.net/video/14-zhieliezo-iegho-soiedinieniia.html
https://videouroki.net/video/14-zhieliezo-iegho-soiedinieniia.html
https://my.mail.ru/mail/stf22/video/14/477.html
https://m.edsoo.ru/00ae35e6%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://www.youtube.com/watch?v=Cqe7EbcylTs
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61

62

63

64

65

66

67

peaknuu
O0o0061IeHNE U
cucreMaTrmni3alusa
3HAHUMN

KontponbHas
pabota Ned o Teme
«Baxnenmue
MeETaJJIbl U UX
COEIMHEHUS»

BemntectBa u
MaTepuabl B
MOBCETHEBHOM
JKU3HU YeJOBeKa

Xumudgeckoe
3arpsi3HEHNE
OKpyKaroen
cpenbl

Ponp xumMuu B
perieHuun
DKOJIOTHYECKUX
npooieM

PesepBHbIil ypok.
O06o0011IEHNE U
CHCTEMATHU3aLIH
3HAHUI

PesepBHBIN ypOK.
O6o06uieHue n
cucTeMaTu3anus
3HAHUU

08.05.202
4

13.05.202
4

15.05.202
4

20.05.202
4

22.05.202
4

27.05.202
4

29.05.202
4

bubnuoteka [{OK https://m.edsoo.ru/00ae3f50

bu6mmoreka IIOK https://m.edsoo.ru/00ae4270

bu6mmoreka LIOK https://m.edsoo.ru/00ae4270

bubmuoteka [{OK https://m.edsoo.ru/00ae0dOa

bubmuoteka [{OK https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

PesepBHBIN ypOK.
68 O0o01menue u

cucreMaTrmni3alusa
3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68

bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

https://rosuchebnik.ru/ - "TIpocsemienne" Koprnoparius Poccuiickuii yueOHUK

MNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.edu.ru — ®deaepanbHbie 00pa3oBaTeabHbIE PECYPCHI IS O0IIETO
obOpazoBaHus/

2. https://educont.ru/ - Karasor mudpoBoro o6pa3oBareibHOI0 KOHTCHTA.

3. http://school-collection.edu.ru/ - Enunas xomiekius nudpoBbIX
00pa30BaTEIBHBIX PECYPCOB. XHUMHS:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMUU. DJIEKTPOHHBIN YICOHUK.

2. http://hemi.wallst.ru/— O6pa3oBaTenbHbII CAWT IS NTKOJIEHUKOB TTO0 XUMHH
3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHoCcOBa

4. https://vos.olimpiada.ru/ - Beepoccuiickas oimMIinaza mKkoJIbHUKOB.



5. https://chem8-vpr.sdamgia.ru/ - Perry BIIP.



