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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHUM Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUA
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPENOJaBaHus YUYeOHOTo MpeaMera « XUMUs
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIel cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABJIUBAET o0si3aTenbHOe peaMeTHOE coJiep>KaHue,
npeaycCMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHHUE TIO
pasnenaM M TeMaM MPOTrPpaMMbl IO XUMHUH, OINpEeseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHU C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUHU CIYKUT OCHOBOM s (POPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPhEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCUT BKJaJ B (POPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHueM 0a30BOM HAYKH XHUMHH Ha ONpEIeIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:KaHHUsl MPOTPpaMMbl IO XUMHUHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxonaa k e€ uzyudeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PAa3BUTHUSl 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEICTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMU CHUCTEMBbI XUMHUUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETHUYECKHUX TOJI0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW U Y4YEOHO-UCCIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUJl Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha  CHUCTEMaTHYecKoe MpUOOIIeHHE
oOy4Jaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHOM AEATENBHOCTH, HAyYHbBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU,

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MTPHUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYKaIOUIEro MHUpa, MCIHOJIb3ySl 3HAHUS WU OIBIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHSTh HMX TpPH PEIIEHWU Mpo0JeM B TMOBCEAHEBHOM JKU3HU W
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE y OOyYalOlmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY WU TPYIOBOW JESATEIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 3J0POBbs M OKPYKAIOUIEH TPUPOTHON CPELIBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIIsl U HANpaBICHHOCTH JalbHEUIIETo
o0yJeHHUS.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3yYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE dieMeHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CllokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHocuTenpHAs MOJICKYJISIpHAs Macca. MaccoBas 10711 XUMUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Mosnb. Momnsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkue U XUMUYECKHUE SBIICHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBmwiamMu paboThl B JabOpaToOpuu U
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE kele3a ¢ pacTBopoM cosi menu (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoOBEACHNE OUYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHMS MACChl, CO3JaHUE MOJEJIed MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3JI€eMEHT U MPOCTOE
BellecTBo. HaxokaeHue kuciopona B mpupojie, (HU3NYECKHE M XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHsI KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEeKT XUMUYECKOM pEeaKUuu, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Quznyeckne W XUMHUYECKHME CBOICTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Boxga kak pactBoputenb.  PacTBopbLI
HacplieHHple 1 HEHACBIILIEHHBIE PacTBOPbI. PacTBOPHMMOCTH BELIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpupoJie M B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccudukanus neopranuueckux coenuHenuid. Oxcuabl. Knaccuduxanus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHuil. PU3MYECKHE W XMMHUYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa comneil. @u3ndyeckue 1 XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJEIICHNE COACPKAHNUS KACIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHCJIOPOJa, HAOII0IEeHNE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropeHust (mokapa), O3HAKOMJICHHE C o00pa3laMud OKCHUIOB H
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Boaopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIEeIOBaHHME OCOOCHHOCTEW pPACTBOPEHMS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJUIaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEAKIU{ HEUTpalu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHellne KiIacChl HEOPraHU4YeCKUX
COCMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE | IIEIOYHO3EMENbHBIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuoguueckont cucrembl xumuueckux amneMeHToB [[. 1. Menneneea. [lepuoast
u rpynnbl. DPU3NYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aroMoB TepBbIX 20 XUMHYECKHUX DIIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 I'PYyNIaM U NEPUOAAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHasI CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCSL 4epe3 HCIOIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiIacCupUKaIus, TMEePUOJAUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, (pU3WYECKUe BEIUYUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAasl peaKUust

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COEIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

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

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEaKIHMH BEIHIECTB, MO TEIIOBOMY 3(P¢eKTy, o
M3MEHEHUIO CTENICHEHW OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiusax. [[oHSITHE O TOMOTEHHBIX M Te€TEPOTeHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 xumMuueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMUA BELIECTB C PAa3IUYHBIMU BUIAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW U CcoJel B CBeTe MpEeACTaBICHU 00 3IIEKTPOJUTUYECKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpus), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakinu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUS  pPEaKIUid  HOHHOTO  oOMeHa
(oOpazoBanme ocajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEakUMii Ha HWOHBL, pPEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJibl 4 X COeITMHEHUS

OO6mast xapaktepucTtuka TanoreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHME CBOWCTBA HA IIPpUMEpPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETalIaMH, IesioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuasl U HX
HaXO0XICHHE B IIPUPOJE.

O6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHue CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHHE, (HU3MYECKUE U
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (u3HUecKHe © XHMHYCCKHE CBOMCTBAa (00mHME Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXalue B OCHOBE NPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHHs] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
¢uznueckre U XuMuyeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMoHUS,
ux (pU3nYecKre U XMMHYECKHUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kilacca KUCIOT M crneruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arps3HEHHE BO3/AyxXa, MOYBbl M BoAoEMOB). docdop,
aloTponHeie Moaudukauuu ¢ocdopa, (GU3MUECKUE U XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCIEHUs.  YTJIEpoJ,  aJuIOTPOITHbIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HedTh),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero d¢usnueckne ¥ XUMHUYECKHE CBOWCTBA, TIOJYYCHHUE W
npumeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBILIJICHHOCTU. BakHelue CTpoUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcOoeOUHEHMsIMH  (BO3MOXHO  HCIOJB30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
WOH W HaOJIOJICHHE Mpu3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (HU3NYECKUMU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (GocdhaT-uoOH U U3yYeHHE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IpOIEeCCOM  aJCOPOIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuyeckux diemeHtoB J[. .
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemerka.  DNEKTPOXUMHUYECKUA  Psif
HarnpsHKeHu MeTamnoB. dusnyeckne ' XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl ToiyyeHus MeTawioB. [loHATHE O KOPpO3UHM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME UX AaTOMOB, HAaXOXJEHUE B MPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diiemeHtoB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [leproanueckoil CucTeMe XMuMHUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa, CTpoe€HHE aToMa, HAaXOXJeHUE B mnpupone. Duznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMd METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS XKejle3a B KUCIOPOJE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHKE MPOILECCOB OKPAIIMBAHHUS
IUITAaMEHU WOHAMHU HATpus, Kajlusg M KalblLusd (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B MOBCEIHEBHOM KHM3HM YEJIOBEKAa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarolleh cpenbl (MpeaenbHas TOmycTHUMast
KOHIIeHTpanus Beuects, nainee — [1/IK). Ponp xumuun B pemieHun 3KOJIOTMYEeCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemunle cea3u



Peanuzanmst MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPECHHE, MOJEb, SBIICHUE, ITaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MUHEPATbHBIC
yJI0OpEHHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IOJIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAIUA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeJuI0, TMOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLUMAJbHBIX HOPMAax M NpaBUaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, TIIO3HABATENIbHBIX 3a7a4, BBIMOTHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE H© IIOCTYIIKM CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO pPAa3BUTUs HAYKH W COCTABIISIOIINE
OCHOBY Il IOHMMAHUS CYIIHOCTA HAay4YHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJUMBbIE IJII OOBSCHEHUS HAOII0IaeMbIX MPOIIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KH3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3ysIibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TNPUMCHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIH BBIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ YUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOQPECCHOHATBHON CpeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAaHMS, MTOHUMAaHHUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKOMy M TICUXHYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOIIEH NMPUPOJHONU CPENOH, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINT, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOPHIE
HCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpble oOecneunBaroT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIICIATH UX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEaKIUU,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbI€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciaenoBarejabcKue 1eHCTBUA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHNE OMbITa MO IJIAHUPOBAHHWIO, OPraHHW3allMd M TMPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIICHUBATH MNPOTUBOPEUMBYIO HU
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHMUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMu popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHukaTHBHBIE YHHBepcaabHbIe YUueOHbIe 1eiCTBUA:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESTENbHOCTA B YCTHBIX W THCBbMEHHBIX TEKCTaX; Jeiarh MPe3eHTaIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIEOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuil (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUSI
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3(hPeKTuBHBIE CIOCOOBI pelieHusT yueOHbIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pPE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (enepanbHOM paboyell mporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

K xoHiy o6yueHus B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEICHb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTallb, PaJANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
NPUMEHATH 3TH NOHTHUS MIPYU ONMCAHUH BELIECTB U UX NIPEBPALICHU;

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

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJUYECKON 3aBUCHUMOCTH CBOIICTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3nuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuie «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpAIECHUNA B
Pa3IUYHbBIX YCIOBUSX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEaAKIUU;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIIUTEIBHON AESTENIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIO,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3Y4Y€HHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUH, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ IpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEN U KUCIIOT C MOMOIIBIO0 HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOyuenus B 9 kjacce mpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHITHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OO0BEM,  pacTBOp,  DBJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAHOBJICHHE,
amotponusi, aMmGpOTEPHOCTh, XUMHUUYECKas CBI3b (KOBAJICHTHAsl, MOHHAA,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
IPUMEHSATH 3TH MOHITHUS MPU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTaHWYECKUX COCIAMHEHUM, TUIT KPUCTAJUTUYECKON
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHas mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YeHUsS, KOTOpPhIE MMEIOTCS B IEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpenesrieHne HX 1O DJJIEKTPOHHBIM CJIOSIM), OOBICHATH oOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MalblX MEPUOJOB U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (MO YMCIy U COCTaBYy YYaCTBYIOIIMX B pEaKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YpPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEHa, ypaBHCHHUS pEaKIUi, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKpeIBaTh CYINTHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIU;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOXHOCTH TIPOTEKAHWS XUMHUYECKHUX TIPEBpAIICHUH B Pa3IUYHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTCIBHYIO MOJICKYJISIPHYI0O H  MOJSPHYI MacChl
BEIICCTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO DJJeMeHTa 10 QopMmyle
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIUH;

cO0JIFO1aTh rpaBuia MOJb30BaHUS XUMHYECKOUN IOCYy 101 u
1abopaToOpHBIM  000pYyJIOBAaHWMEM, a TakKe TNpaBwiia oOOpaIieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C HWHCTPYKIMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB [0 TOJYYCHHIO W COOHMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJICKHUCIIOTO Ta3a);

NPOBOAUTL  PEAKIMW, TOATBEPKIAIONINEC  KA4YeCTBCHHBIH  COCTaB
Pa3IUYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHJI-, OPOMHM/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMkKaT-, CyibdaT-, THUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAacTBOpax HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEIFHON AESTEIBHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HAOJIIOICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

n/m TeM MPOrpaMmbl Bcero KoHTpoJbHbIE IMpakTuyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pasznea 1. IleppoHayasibHble XUMHYECKHE MIOHSATHSA
11 Xumust — BakHas 00J1aCTh 5 2 bu6moteka [IOK
€CTECTBO3HAHMS U https://m.edsoo.ru/7f41837¢c
MIPAKTUIECKON JCSITeTLHOCTH
yeJioBeKa
1.2 BemecTBa n xumMuyeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro mno pazueny 20
Pa3znes 2. BaxkHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
2.1 Bosayx. Kucnopon. [lonsitue 6 bu6moreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837c
2.2 Bonopon.Ilonsitue o kucimorax 8 1 bu6moreka [IOK
H COJISIX https://m.edso00.ru/7f41837¢
2.3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHHMSIX https://m.edso00.ru/7f41837¢
2.4 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeaAKIIUU

3.1 [Tepuoaudeckuii 3aKOH U 7 bu6mmoreka [JOK
[Iepuonnueckas cucrema https://m.edsoo.ru/7f41837c
XUMUYECKUX 3neMeHToB J[. 1.

MenneneeBa. CtpoeHue atoma

3.2 XuMudecKas CBS3b. 8 2 bu6mmoreka [JOK
OKHCIUTEIBHO- https.//m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEIbHBIC PEAKITUI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Hroro no pazneny 15 bubnuorexa [IOK
https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



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

9 KUIIACC

Nenn/m | HaummeHoBaHMe pa3jiejioB U TeM KosinyecTBo yacoB DJIeKTPOHHbIE
MpPOrpaMmabl Bcero Kontposbubie | Ilpaktuueckue | (uudposbie)
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
Paspnen 1. BeiecTBo 1 XUMHYeECKHE peaKIUH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5) 1 bubnuorexa [JOK
OCHOBHBIX pPa3/eJioB Kypca 8 Kimacca https://m.edso0.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
peakuuit https://m.edsoo.ru/7f41a636
1.3 DNeKTpOIUTHYECKAs TUCCOLUAIUS. 8 1 1 bubnuoreka [IOK
XVMHYECKUE PEAKIIMH B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
2.1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [IOK
aneMeHToB VIIA-rpynmnel. ["agorenst https://m.edsoo.ru/7f41a636
2.2 OO6mrast XapaKTepUCTUKAa XUMUUYECKHUX 6 bubmuorexa [JOK
anemeHToB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COeJIMHEHUS
2.3 OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX 7 1 bubnmuoreka [JOK
aneMeHToB VA-rpynnsl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636
COeJIMHEHUS
24 OO01as XxapakTepUCTUKa XUMUYECKHX 8 1 2 bubnuoreka [JOK
anemeHToB |VA-rpynnsl. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Utoro no pazneny 25
Paznen 3. MeTaJsIbl M NX COeTUHEHUS
3.1 OO0111e cBO¥ICTBA METAIIJIOB 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 Baxneiiire MeTanibl U UX COETUHEHUS 16 1 2 bubnunoreka [JOK
https://m.edso0.ru/7f41a636
Hroro no paszneny 20

Pazpea 4.

XuMus M OKPYKAKOIIAA cpeaa



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

4.1 BemiectBa u MaTepuansl B )KM3HU YeJIOBEKa 3 bu6mmoreka [{OK
https://m.edsoo0.ru/7f41a636
Wroro mo paznueny 3
Pe3epBHOE BpeMms 3 bubnmoreka [JOK
https.//m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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

8 KUIACC
Ne Tema ypoka KoJsnyecTBOo yacoB Mara DJIeKTPOHHBbIE
n/n Bcero Kontpoabubie | IlpakTuyeckue | H3y4YeHHs | ULHppoBbIE
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yeoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TorsTHE O METOMAX ITO3HAHUS B 1 bubmmoreka [{OK
XUMUHU https://m.edsoo.ru/ff0d227e
3 [Tpaktuueckas padota Ne 1 «IIpaBmma 1 bubmuorexa [JOK
paboThl B 1a6OPATOPUU U TPUEMBI https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ J1abopaTOPHBIM
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmoreka [IOK
pa3aesieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 [IpakTrueckas padota Ne 2 1 bubmuorexa [JOK
«Pa3znenenue cmecelt (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYHMCTKH TOBAPCHHOU COJIH)»
6 ATOMBI M MOJICKYJTBI 1 bubmuorexka [JOK
https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE IEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa BEIICCTB. 1 bu6mmoreka [JOK
Xumnueckas popmyina. BanreHTHOCT https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
11 OrtHocHTeNnbHAsS aTOMHas Macca. 1 bu6nmoreka [JOK
OTtHocHTENnbHAsI MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIsI XHMHYECKOTO 1 bu6nmoreka [JOK



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
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https://m.edsoo.ru/ff0d2d50
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9JICMCHTA B COCAMHCHUU

https://m.edsoo.ru/ff0d350c

13 KommuecTBo BemecTBa. Moib. bu6mmoreka [{OK
MougnspHas macca https://m.edsoo.ru/ff0d5230

14 du3nyecKne 1 XUMAYECKUE SBICHUS. bubmmoreka [{OK
XUMUYECKask peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u ycioBHs IPOTEKAHUS bubnuorexa [JOK
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6

16 3aKoH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoreka [JOK
XHWMHUYECKUE YPABHEHHUSI https://m.edsoo.ru/ff0d3b88

17 Borauciierust konmmdecTBa, MacChl bubmmoreka [{OK
BEIIECTBA MO YPABHEHUSIM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peakuui

18 Knaccudukanuss XuMuueckux peakiuia bubmuorexa [JOK
(coenuHeHMs, pa3IoKEHUS, https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)

19 M. B. JlomoHOCOB — y4€HBIii- bubmuorexa [JOK
sHIuKIonequcT. O0o0IIeHNE U https://m.edsoo.ru/ff0d40c4
cUcTeEMaTH3alus 3HaHUH

20 KonTtponpHas padota Nel o teme bubmuorexa [JOK
«BeniecTBa 1 XUMHUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290

21 Bo3ayx — cMmech razos. CocraB bu6mmoreka [JOK
Bo3ayxa. Kuciopom — anemMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H

22 du3nYeCKre U XMMUYECKUE CBOMCTBA bubnuoreka [JOK
KHCJIOpoJia (PeaKIuy OKUCICHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax

23 CriocoObl motyueHus: KUCIopoia B bu6mmoreka [JOK
71a00paTOPHH U TPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeneHue Kucaopoaa

24 TennoBoit 3¢ ekt Xumuueckoit bubnuoreka [IOK
peaKuuu, MOHITHE O https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U
SHIOTEPMHUECKUX PEAKITUIX

25 TonnuBo (HeTh, Yroib U METAH). bubnuoreka [IOK



https://m.edsoo.ru/ff0d350c
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3arps3HeHre BO3AyXa, CIIOCOObI €ro
MPEIOTBPAICHUS

https://m.edsoo.ru/ff0d4c4a

26 [Ipaktuyeckas padora Ne 3 o reme bubmoreka [IOK
«[lonydyenue u cobupanue KMCI0po/a, https://m.edsoo.ru/ff0d4ae2
HU3yYECHHUE E€r0 CBOMCTB)

27 Bonopon — anemeHT u npocroe bubnuorexa [JOK
BemecTBo. HaxoxieHne B npupoje https://m.edsoo.ru/ff0d4dd0

28 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [{OK
Bojiopoja. IIpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsATHE O KUCITOTAX U CONSAX bubmmoreka [{OK

https://m.edsoo.ru/ff0d50d2

30 CrrocoOBI MoTydeHus BOJOPOIa B bubnmorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0

31 [IpakTnueckas padota Ne 4 o Teme bubnuoreka [IOK
«[lonydyenue u cobupanue BOAOPO/Ia, https://m.edsoo.ru/ff0d4f42
HU3yYECHHUE €r0 CBONCTBY

32 MonspHbiii 00bEM ra3oB. 3aKOH bubmuorexa [JOK
ABorapo https://m.edsoo.ru/ff0d542e

33 Brrancnenus o0bEMa, KoJIMuecTBa bu6mmoreka [IOK
BEILIECTBA ra3a Mo €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY

34 Borancienus 00EMOB ra3oB 110 bu6mmoreka [JOK
YPaBHEHUIO PEaKIIMU HAa OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B

35 duU3NYECKUe U XMMUYECKUE CBOMCTBA bubnuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [TonsiTue 06 bubnuoreka [JOK
HWHJIUKATOpax https://m.edsoo.ru/ff0d59e2

37 Bona kxak pactBopurens. HacblmeHnHble bubnuoreka [IOK
Y HEHACBIIIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b40
MaccoBas J10J1s1 BEILIECTBa B pacTBOpe

38 IIpaktuyeckas padora Ne 5 o reme bubnuoreka [IOK

«IIpuroToBieHne pacTBOPOB C
ONPENENIEHHON MAacCOBOM 0JIEN

https://m.edsoo.ru/ff0d5eba
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pacTBOPEHHOTO BEIIECTBA»

39 KonTtponsHas padora Ne2 o teme bubnmoreka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTa, KiIacCU(PUKALUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tosmydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tosmydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2

46 Comnu (cpennue): HOMEHKIATypa, bubmuorexa [JOK
CIOCOOBI MOJTy4YEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA

47 [Ipaktuueckas padota Ne 6. Permenue bubmuorexka [JOK
SKCIEPUMEHTAIBHBIX 3314 10 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX
COCJIMHEHUIN»

48 ['eneTnueckas CBsSI3b MKy KJlIaCCaMU bu6mmoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50

49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN bu6mmoreka [JOK

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

50 KonTtponsHas pabora Ne3 mo teme bubnunoreka [JOK
"OCHOBHBIE KJIACCHI HEOPIraHUYECKUX https://m.edsoo.ru/00ad9ela
coeMHeHun"

51 IlepBble MOMBITKU KIacCU(PHUKALIUN bubnuoreka [IOK
XUMHUUYECKUX A1eMeHTOB. [lonsTue o https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX SJIEMEHTOB

52 [lepuoanueckuii 3aKOH U bu6nmoreka [JOK
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HepI/IOl[I/I‘-IeCKaH CUCTEMA XUMHUYCCKUX
anemeHTOB J[. . Meneneera

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

53 [Tepuonpl, rpyniibl, TOATPYIIIBI bubnuorexa [JOK
https://m.edsoo.ru/00ada52c
o4 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M30Tonbl https://m.edsoo.ru/00ada342
55 CtpoeHue AIeKTPOHHBIX 000JI0UeK bubnuoreka [JOK
aTOMOB 3JIeMeHTOB [lepnoanueckoi https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. Menpeneena
56 XapakTepuCcTUKa XUMHYECKOTO bubnuoreka [JOK
3JIEMEHTA IO €T0 MOJIOKEHHIO B https://m.edsoo.ru/00ada824
[Tepnoanueckoii cucreme J1. M.
MenneneeBa
57 3navenue [lepronnyeckoro 3akoHa bubmuorexa [JOK
JUIsl pa3BUTHS HayKu U npaktuku. J[. W. https://m.edsoo.ru/00ada96e
MenneneeB — y4EHBIN, MTEAror U
rpaKJaHUH
58 Bcepoccuiickas mpoBepodHas paboTa
59 HNonnas xumMu4deckas CBsI3b bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
60 DIEeKTPOOTPHUIIATEIILHOCTH ATOMOB bubnmuoreka [JOK
XUMHUUYECKHUX AJIeMEHTOB. MoHHas https://m.edsoo.ru/00adaab8
XMMHYECKas CBA3b
61 KoBanenTHas HenoJsisipHas XMMUYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubnuoreka [JOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK
peaKImn https.//m.eds00.ru/00adb076
64 OKHCIIUTEIN U BOCCTAaHOBUTEIN bu6mmoreka [JOK
https://m.edso0.ru/00adb076
65 KonTtposneHas padota Ne4 o teme bubnuoreka [IOK

«Ctpoenue aroma. XUMHUYECKas CBA3b)
/ Beepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/00adb486
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66 PesepBHeiit ypok. O600IeHNE 1 1 bubnmoreka [JOK
CHUCTEMaTU3alHs] 3HAHUIN https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O000IICHNE 1 1 bubnmoreka [JOK
CHUCTEMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnmoreka [JOK
CHUCTEMaTU3alUsl 3HAHUI https://m.edso0.ru/ff0d61c6
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9 KUIIACC

Ne Tema ypoka KoJsnyecTBo yacoB Hara DJIeKTPOHHBbIE
n/n Bcero Kontpoabubie | IlpakTuyeckue | H3y4YeHHs | UHHppoBbIE
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl

1 [leproanueckuii 3aKoH. 1 bubnnorexa [JOK
[Tepuonnueckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYeCcKnX dyeMeHToB J1. Y.
MenneneeBa

2 3aKOHOMEPHOCTH B U3MEHEHHUH 1 bubnuoreka [IOK
CBOMCTB XMMHUYECKHUX DJIEMEHTOB https://m.edso0.ru/00adb6b6
IIEPBBIX TPEX NEPUOI0B

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKO CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 KonTtponpHas padorta Nel o teme 1 1
«IToBTOpEHUe U yriyOneHne 3HaHUM
OCHOBHBIX Pa3/ieJIoB Kypca 8 Kjacca

6 Kinaccudukanus XxumMmuaeckux 1 bu6mmoreka [JOK
peaKkuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0

7 [ToHsATHE O CKOPOCTH XUMHUYECKOM 1 bubnuoreka [JOK
peakuuu. [loHsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIHIX

8 [ToHsATHE O XMMUYECKOM 1 bubnuoreka [JOK
paBHOBecuu. DakTopsl, BIUIIOLINE https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOU PEaKLUU U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

9 OKHCITUTETHHO-BOCCTAHOBUTEILHBIC 1 bu6mmoreka [JOK
peaKIuu https://m.edsoo.ru/00adcade

10 Teopus 3neKTPOIUTHUECKON 1 bubnuorexa [IOK
mucconuaiuu. CUIbHBIE U c1a0ble https://m.edsoo.ru/00adcd68
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3JIEKTPOJIUTHI

11 HonHble ypaBHEHUS peakLnii bubnuorexa [JOK

https.//m.edsoo0.ru/00add448

12 XUMHYECKUE CBOMCTBA KHCIIOT U bubnuorexa [JOK
OCHOBAHUH B CBETE NPEACTABICHUIN https://m.edsoo.ru/00add5d8
00 AIIEKTPOJIMTUICCKOU
JICCOIMAIIAN

13 XuMHUYECKHe CBOMCTBA COJICH B CBETE bubmmoreka [{OK
MpeACTaBICHUI 00 https://m.edso0.ru/00add8b2
AIEKTPOJIATUICCKON TUCCOITUAITTT

14 [Tonsatne o runponuse coneun bubnuoreka [IOK

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

15 O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. bubnuoreka [IOK
«Pemmenune sKcrepuMeHTaIbHbIX https://m.edsoo.ru/00addbfa
3aau»

17 KonTtponbHas padota Ne2 o teme bubmuorexa [JOK
«NEKTPOIUTHYECKAS TUCCOIUALIHS. https://m.edsoo.ru/00addecO
XUMUYECKHE PEaKIIUU B PACTBOPaX»

18 OO6mrast XxapaKTepUCTHKA FaJIOTeHOB. bubnmuoreka [JOK
XHWMHUYECKUE CBOMCTBA HA ITPUMEPE https://m.edsoo.ru/00addfe2
XJIopa

19 XnopoBogopoa. ComsiHas KUCIIOTa, bu6mmoreka [JOK
XUMUYECKUE CBOWCTBA, MOIyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE

20 [IpakTnueckas pabota Ne 2 o Teme bubnunoreka [JOK
«IlomydyeHne CONAHON KUCIIOTHI, https://m.edsoo.ru/00ade348
HU3y4YECHUE €€ CBOKWCTBY»

21 Brruncnenus no ypaBHEHUsAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIIUH, €CIIU OUH U3 https://m.edso0.ru/00ade488
peareHToB JaH B U30BITKE

22 OO01as xapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK

VIA-rpymmsl

https://m.edsoo.ru/00ade64a
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23

AJnotpornHble MOAU(UKALIIY CEPBI.
Haxoxnenue cepbl U €€ coeTMHEHUI
B Npupoe. XUMHUYECKHE CBOMCTBA
cepbl

bu6mmoreka [{OK
https://m.edsoo.ru/00ade64a

24 CepoBoa0po1, CTpOCHHUE, bubnuorexa [JOK
(du3HUecKre U XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ade802

25 Oxcunpl cepbl. CepHast KUCIIOTA, bubnuoreka [JOK
(bu3UYecKue U XUMHUYECKUE https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHNE

26 XUMHYECKUE PEeaKInH, JIekKaIIe B bubnuorexa [JOK
OCHOBE MIPOMBIIIIJIEHHOTO CITOco0a https://m.edsoo.ru/00adec8a
MTOJTY4EHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpesibl COCTUHEHUSIMHU
cepbl

27 Brraucienre MacCcoBOH JOJIU BBIXOa bu6mmoreka [IOK
MPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a

28 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VA-rpynmsl. A30T, https://m.edsoo.ru/00adeea6
pacnpocTpaHeHue B pupoe,
(bu3nyeckrue u XMMHUYECKUE CBOMCTBA

29 AMMuak, ero pusudeckue u bubnuoreka [JOK
XUMUYECKHE CBOWCTBA, MOIYyYEHUE U https://m.edso0.ru/00adf004
MIPUMEHECHHE

30 [IpakTnueckas paborta Ne 3 mo Teme bubnnoreka [JOK
«[lony4yeHne aMmMuaka, U3ydeHue ero https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucCJoTa, e€ pusndeckue u bubnunoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonp30BaHne HUTPATOB U COJIEH bubnunoreka [JOK

aMMOHMUS B KAYECTBE MUHEPAIIbHBIX
ynoopenuit. Xumudeckoe
3arpsI3HEHUE OKPYKAIOLIEH CpeJIbl
COCMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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33

dochop. Oxcun dochopa (V) u
docdopHas kucinora, GU3NIECKHE U
XUMHUYECKUE CBOMCTBA, MOJYYCHUE

bu6mmoreka [{OK
https://m.edsoo.ru/00adf68a

34 Wcnonp3oBanne pocdaTtos B bubnmoreka [JOK
KayecTBE MUHEPaIbHBIX YA0OpEHUH. https://m.edsoo.ru/00adfc20
3arpsi3HeHHEe IPUPOTHOM cpeibl
tdbocdaramu

35 Yraepoa, pacipocTpaHEeHHE B bubnuorexa [JOK
npupoe, GU3NUecKue U XuMHUYECKHe https://m.edsoo.ru/00adfd9c
CBOMCTBA

36 Oxcuppl yriaepojaa, ux pusudeckue u bubnmorexa [JOK
XUMUYECKHE CBOMCTRBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKHE MTPOOIIEMBI,

CBsI3aHHBIE ¢ OKcHIoM yriepoaa (1V)

37 VYroyibHAsI KUCIOTA U €€ CONn bubmuorexa [JOK

https://m.edso0.ru/00ae006¢c

38 [IpakTrueckast pabota Ne 4 o Teme bubmuorexa [JOK
"[Tomyuenue yriaekucioro rasa. https://m.edsoo.ru/00ae027e
KauecTtBenHnas peakuus Ha kapOOHaT-
noH"

39 [TepBoHauanbHBIC TOHATHS 00 bubmuorexka [JOK
OPraHM4YeCKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COEJIMHEHUSIX yIriiepoa

40 KpemHuwuii u ero coenuHeHUs bu6mmoreka [JOK

https://m.edso0.ru/00ae080a

41 [IpakTuueckas pabota Ne 5. Pemenue bubnunoreka [JOK
SKCIEPUMEHTAIBHBIX 3a7]a4 110 TEME https://m.edsoo.ru/00ae0bf2
«Baxneliue HeMeTaIbl U UX
COEJIMHEHUS)

42 KonTtponsHas pabota Ne3 mo teme bubnunoreka [JOK
«BaxHenmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0el8
COEJIMHEHUS

43 OO11ast XxapakTepUCTUKAa XMMUYECKHX bubnuorexa [IOK

9JICMCHTOB — MCTAJIJIOB.

https://m.edsoo.ru/00ae103e
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Meramnnueckas CBSI3b U
MeTaJUTMYeCcKasi KpUCTaIMuecKast
pemérka. Gu3nyeckre CBOKMCTBA
METAJIJIOB

44 XHUMHUYECKHEe CBOMCTBA METAJLIIOB. bubmmoreka [{OK
DNEKTPOXUMHYECKUN Psifl https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJUIOB

45 OO6mme crnocoObl MOTyYCHUS bubnuorexa [JOK
MeTaiioB. CIutaBel. BeraucieHus mo https.//m.edso0.ru/00ae1156
YpaBHCHUSIM XUMHUYCCKHUX PEAKIINH,
€CJIA OJIMH U3 PEarcHTOB COACPKHUT
MIPUMECH

46 [TonsaTHe 0 KOPPO3UU METAJIOB bubmuorexa [JOK

https://m.edso0.ru/00ael278

47 [lemouHbBIe METAILITBI bu6moreka [IOK

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

48 OKcHIbl ¥ THAPOKCUIBI HATPUSA U bu6mmoreka [IOK
Kajus https://m.edso0.ru/00ael4b?2

49 [lerouyHO3eMeETbHBIC METAILIBI — bu6mmoreka [IOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8

50 Baxneiimne coequHEHNS KaJIbLIU bu6mmoreka [JOK

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

51 O0o001Ienre ¥ cucTeEMaTU3aIs
3HAHUI

52 JKEcTKOCTh BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
yCTpaHEHHUs https://m.eds00.ru/00ae1886

53 [IpakTuueckas pabota Ne 6 mo Teme bu6mmoreka [JOK
"YKEcTKOCTh BOJIBI U METOIBI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHus"

54 AnmroMuH#i bu6mmoreka [JOK

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

55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

56 Keneso bu6mmoreka [JOK
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https://m.edsoo.ru/00ae1d86

o7 Oxkcuibl, THAPOKCUIBI U COJIH JKeTe3a 1 bubnuorexa [JOK
(1) m xenesa (111) https://m.edsoo.ru/00ae35e6

58 O06o01IeHre U CHCTeMAaTH3aIus 1
3HAHUI

59 [TpakTudeckas padorta Ne 7. Pemenue 1 bubnmoreka [JOK
AKCIEPUMEHTAIBHBIX 337a4 110 TEME https://m.edsoo.ru/00ae3de8
«BaxHenmme MeTaJuTbl U UX
COCJTMHEHUSD)

60 Brruucnenus mo ypaBHeHUSIM 1 bubnuoreka [JOK
XUMUYECKUX PEAKIUHI, €CIIN OJIUH U3 https://m.edsoo.ru/00ae1750
pPEareHTOoB JIaH B U30BITKE HITH
COJICP’KUT IPUMECH. BeIauciacHus
MacCOBOM JIOJIU BBIX0JIa TIPOAYKTA
peaxiuu

61 O060011eHre U cucTeMaTu3anus 1
3HaHUU

62 KontponbHas padota Ned4 o Teme 1
«BaxHenmme MeTaJIbl U UX
COEJIMHEHUS

63 BemectBa u maTepuasl B 1 bu6mmoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50

64 XHUMHYECKOE 3arps3HEHUE 1 bubnmuoreka [JOK
OKpYXaIoIlen cpefibl https://m.edso0.ru/00ae4270

65 Ponb xumuu B perieHun 1 bubnunoreka [JOK
9KOJIOTHUECKUX MPOOIeM https://m.edso0.ru/00ae4270

66 PesepBuslit ypok. O600mIeHE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O0o0O1IIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O00O1IIEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ad9cb?2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey

* Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111ecTBO
«M3parenscTBO «IIpocBenieHne

» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AximonepHoe obmectBo «M3maarenbctBo «lIpocBemnienne»

» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpnman @.I"., AkurionepHoe 00111eCTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

8 KITACC

1. B nomoip mkoiasHoMy yuutento. M. FO. I'opkosenko «Iloypounsie
paspabotku no xumuu kK yueonukam: O. C. I'abpuensna; H. . Connna, M. IL
Canuna; I'. E. Pynsutuca, @. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005
r.

2. B nomomis aburypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus.
[TocoOue a1 MIKOJIBHUKOB CTapUIMX KJIACCOB U MocTynawmux B BY3sbl.
Hpoda, Mocksa 2005 r.

3. B nmomomp abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa

«Xumus». s MIKOJBHUKOB CTaApPIIMX KJIACCOB U MOCTyMAromux B BY 3bI.



Teopetnueckue ocHoBbl. Borpockl. 3agaun. Tectsl. [lon penakuueit
npodeccopa P. A. Jluauna 3 — e uzganue, ucnpasiennoe. JIpoda, Mocksa
2004 1.

4. T'abpuensu O.C. [Iporpamma kypca xumuu Juist 8-11 kiaccos
oOmreoOpa3oBarenbHbIX yupexaenuit. — M.: Jlpoda;

5. lNabpuensn O.C. Xumusi: 8 kiace : y4eOHUK Jj1s1 00111€00pa30BaTeIbHBIX
yupexaenuid. — M.: Jlpoda.

6. N'abpuensa O.C. U3yuaem Xumuio B 8 KII.: TUIAKTUIECKUE MaTEPUAITBI /
O.C. T'abpuensu, T.B. CmupHoBa. — M.: biuk miroc

7. I'abpuensu O.C., Bucko6boitnukosa H.I1., SmykoBa A.B. HacTonbHas
KHHTa yauTens. Xumus. 8 ki1.: Metoauueckoe nocodue. — M.: [Ipoda;

8. I'abpuensan O.C., Pyno H.H., TonkynoB B.1. Xumuueckuii 3KkcriepuMeHT
B mkoJje. 8 kinacc. — M.: JIpoda

9. MunuctepctBo obpazoBanus Poccuiickoit ®enepanmu. [Iporpammer s
o01eo0pa3oBaTeNbHBIX yupexaeHuid. Xumus 8 — 11 kimaccel. -3-¢ u3ganue,
crepeoturinoe - Mockga; Jlpoda, 2002 r. (cTp. 26 — 37).

10. Pa6ouas nporpamma. Xumus. kK YMK O. C. I'abpuensna JlaGupunt. py.
HUznarensctBo "Bako" 2016 1.

11. deaepanbHOro KOMIIOHEHTA FOCYAAPCTBEHHOTO CTaHapTa OOIIEro
oOpazoBanus o xumun (Yacts 1. OcHOBHOE 0011I€e 00pa3oBaHue) IS
OCHOBHO#1 00111€00pa30BaTeIbHON IIKOJbI B COOTBETCTBUU C CYIIECTBYIOLIEH

KOHIIENIMEH XUMHUUECKOT0 00pa30BaHMUsl.



12. Xumusi: 8 kaacc: KOHTPOJIbHBIE U MTPOBEpOUHbIe paboThl kK yueOHuky O.C.
INabpuensna «Xumus. 8 kinace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M. : Jlpoda;

13. Xumus 8 knace. Xumus 8 kiacc: yueOnuk / O. C. 'aGpuensH. — 8-¢ us.
npepad. — M. : llpoda, — 2019 1. 287 c. [1] C. : un. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 kmaccel. CipaBoyHOE ocoOue. ABTOp —
cocraButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. [poda, Mocksa
2007 r.

9 KIIACC

1. B nomoip mkoiasHoMy yuutento. M. FO. I'opkosenko «Iloypounsie
paspabotku o xumuu K yueonukam: O. C. I'abpuensna; H. 1. Conuna, M. II.
Canuna; I'. E. Pynsurtuca, @. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005
r.

2. B nomomis aburypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[TocoGue a1 MKOJPHUKOB CTAPIINX KJIACCOB U MocTynatomux B BY 351
Hpoda, Mocksa 2005 r.

3. B nomomp abutypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AuapeeBa
«Xumusi». |15 MIKOJIBHUKOB CTAPIINX KJIACCOB M MOcTynaronmx B BY 361
Teopetnueckue ocHoBBI. Bornpockl. 3anauun. Tectsl. [lon penakuueit
npodeccopa P. A. Jlununa 3 — e uzganue, ucnpasiaeHnoe. JIpoda, Mocksa

2004 r.



4. T'abpuensia O.C. [Iporpamma kypca xumuu st 8-11 kinaccon
oO1reo0pa3oBarenbHbIX yupexaeHuit. — M.: JIpoda;

5. Xumus 9 knacc: yueobnuk / O. C. ['abpuenss. — 7-e uza. npepabd. — M. :
Hpoda — 2019 r. 319, [1] c. un. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. M'abpuensa O.C. Uzyuaem xumuio B 9 KII.: TUIaKTUYECKHE MaTEPHAIbI /
O.C. TI'a6puensu, T.B. CmupHoBa. — M.: biauk miroc

7. I'abpuensu O.C., Bucko6oitnukosa H.I1., SmykoBa A.B. HacTonbHas
KHHTa yauTens. Xumus. 9 ki.: Metoauueckoe nocodue. — M.: [Ipoda;

8. I'abpuensan O.C., Pynos H.H., Tonkynos B.. Xumuyeckuit skcriepuMeHT
B mkoJje. 9 knacc. — M.: Jlpoda

9. MunuctepctBo obpazoBanus Poccuiickoit denepanmu. [Iporpammer s
o01eo0pa3oBaTeNbHBIX yupexaeHuid. Xumus 8§ — 11 kimaccel. -3-¢ u3ganue,
crepeotumnnoe - Mockaa; J{poda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumust K YMK O. C. I'abpuensna Jlabupunr. py.
HUznarensctBo "Bako" 2016 r.

11. ®enepanbHOr0 KOMIOHEHTA TOCYJAPCTBEHHOTO CTaHIapTa OOIIETO
oOpazoBanus o xumun (Yacts 1. OcHOBHOE 0011I€e 00pa3oBaHue) IS
OCHOBHO#1 00111€00pa30BaTeNbHOMN IIKOJIbI B COOTBETCTBUU C CYIIECTBYIOLIEH
KOHIIENIMEN XUMHUUYECKOT0 00pa30BaHuUs.

12. Xumusi: 9 knacc: KOHTPOJIbHBIE U TPOBEpOUHbIE paboThl K yueOHuky O.C.

lNabpuensna «Xumus. 9 knace» / O.C. I'abpuensn, [1L.H. bepeskun, A.A.



VYmakosa u ap. — M. : [lpoda;

13. Xumus 9 xnacc: yueOnuk / O. C. 'aOpuensin. — 7-e uzf. npepad. — M. :
Hpoda — 2019 r. 319, [1] c. un. (Poccuiickuii yue6nuk) ISBN 978-5-358-
21507-8

14. Xumus B Tabnunax 8 — 11 kimaccel. CipaBoyHOE ocodOue. ABTOp —
cocraButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. [Ipoda, Mocksa

2007 r.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

8 KIIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT asist y9uTeNss XUMHUH H
Ouonorun)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 ¢
hasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)



9) http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu

10) https://skysmart.ru/articles/chemistry

11) IToptan Beepoccuiickoii onmuMminazsl koasHUKOB. http://rusolymp.ru/
12) Pycckuii oOpa3oBatensHbIi optai. http://www.gov.ed.ru

13) denepanbHblil poccuiickuii 00111€00pa30BaTEIbHbIN MOPTAI.
http://www.school.edu.ru

14) ®enepanbhblii mopran «Poccuiickoe oopazoBanuey. http://www.edu.ru
15) opTan komnanuu «Kupumr u Medoauiiy. http://www.km.ru

16) OGpa3oBarenbHbIi mopTai «Yuebay. http://www.uroki.ru

17) Kypnan «Kypbep odpazoBanus». http://www.courier.com.ru

18) XKypnan «Bectuuk odpazoBanus». http://www.vestnik.edu.ru

19) Usnarensckuit mom «IIpodxuauray. http://www.profkniga.ru

20) Usparensckuii 1om «1 ceHTsOpsi». http://www.1september.ru

21) ®ectuBans negarornyeckuii uaen «OTKPBITHIN YPOK» (M3aTE€IbCKHUI 1OM
«1 cents6pst»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrtepuet noprain [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuHucTepCcTBO 00pa30BaHHs W HAYKH.

26) Caiitr CIAM I'MA: PEIITY BIIP, OI'D, EI'D, I'BD u IIT.
https://sdamgia.ru

9 KJIACC



1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT aist yUuTeNIs XUMHH U
OMOJIOTHN)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 ¢
hasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xiacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMoptan Beepoccuiickoit onumiuazsl MKoasHUKOB. http://rusolymp.ru/
12) Pycckuii obpa3oBaTenbHbIii moprai. http://www.gov.ed.ru

13) denepanbHBIN poccUiicKuit 0011e00pa30BaTEIBHBIN MOPTAIL.
http://www.school.edu.ru

14) ®enepanpHbIil OpTan «Poccuiickoe oopasoBanuey. http://www.edu.ru
15) IMopran kommannu «Kupumt u Medoauii». http://www.km.ru

16) O6pa3zoBarenbHBINA TOpTaT «Yuebay. http://www.uroki.ru

17) Kypunan «Kypnep oopazoanusy». http://www.courier.com.ru

18) XKypnan «Bectauk odpa3zoBanusy». http://www.vestnik.edu.ru



19) Uznarenbckuii jom «IIpodxuauray. http://www.profkniga.ru

20) Uznarennsckuit jom «1 ceHTIOps». http://www.1september.ru

21) ®ectuBans negaroruyeckuil uaeh «OTKPBITHIN YPOK» (M31aTETbCKUN TOM
«1 cents6psi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuer nopran [Ipolllkony.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuHucTepcTBO 00pa30BaHMs M HAYKH.

25) Caiir CIAM T'HUA: PELITY BIIP, OI'D, EI'D, I'BD u IIT.

https://sdamgia.ru



