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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IpOrpaMMBbl OCHOBHOTO o01ero oOpa3zoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIEOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma nmo xumuu Aa€T MpeNCTaBICHUE O IEJSIX, OOIIeH cTpaTteruu
oOydeHHsI, BOCIIUTAHUS W PA3BUTHUS OOYYAIONIUXCS CPEJICTBAMU YYEOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpUpOBaHHE TIO
paszenaM W TeMaM TPOrpaMMbl 10 XHMHH, ONPEICTIAET KOJIMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEH O0OYyYaroIIUXCs, OMpeIesieT BO3MOXXHOCTH TpeaMeTa s
peanm3anuy TpeOOBaHUH K pe3ynbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEIIbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yJbTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Yy4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBLHON JCATCIBHOCTH OOYYarOIIerocs IIo
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeJCcTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUPYEMBbIE XUMHEH MpPEe/ICTABIECHUSI O B3aMMOIIPEBPAILICHUIX
HHEPrUr U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaiu3alldd BO3MOKHOCTEH IS CaMOpa3BUTUA U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed W (QyHKIIMOHAIBLHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4JaromuXxcs, HABBIKOB HMX CaMOCTOSITEJIbBHOW y4eOHOUW JesSTEIbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCJIEI0BATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHblie HampaBjeHUS B OOYYCHHH XUMUU OOECTICUMBAIOTCS CIIeU(PUKOM
colepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorH4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
HAa OCBOCHHE OOYYAIONUMHUCS CHCTEMBl TIEPBOHAYATIBHBIX MOHSITHH XHMHH,



OCHOB HEOPraHUYECKOW XMMHHU M HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUH O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE W CHUCTEMBI MOHITHUA O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEIOBATENLHOIO PAa3BUTHS 3HAHUK HA OCHOBE TEOPETHUECKHUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3axkona J[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YYE€HHUS O CTPOCHUHU aTOMA U XUMUUYECKOMN CBSA3U;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEIOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJIHSIS  (DPYHKIMU  OOBSCHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUUYECKOTO
MPUMEHEHUSI U TIOJTYUYCHUSI U3y4aEeMbIX BEIIECTB.

OcBoeHre mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (DOPMUPOBAHUIO
NPEJCTABICHUS O XUMHMYECKOM COCTaBISIONICH HAaydYHOW KapTUHBI MHUpA B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO
U METOJiaM MO3HaHMs B Hayke. M3ydueHue XUMUM MPOUCXOJIUT C MPUBICUCHUEM
3HAaHWM W3 paHee M3YyUYEHHBIX YYEOHBIX MNpeamMeToB: «OKpyXKaroumi MHp»,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HAyKM  Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KAaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro mMmpeamMeTa COCTOUT B (OPMHUPOBAHUU
CHUCTEMBl XMMHUYECKUX 3HAHUM — BAXKHEHIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, s3blKa HayKd, B MPUOOIIEHUH K HayYHBIM METOJaM IMO3HAHUS TPU
M3YYCHHH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUH W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOr0
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydeHMM XuUMUU Ha YpPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUs
BAKHOE 3HAUEHUE MPUOOPENIN TaKUE LEIH, KaK:

— (GOopMHpPOBAaHUE HWHTEIUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
O0Oy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITebHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHIA, CHOCOOCTBYIOIIUX  NPUOOPETEHUIO
OOy4JaromMMHCS  OMBbITa  Pa3HOOOpA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHHUBEPCAJIBHOE 3HAUYCHUE JIJIS1 PA3JIMYHBIX BUJIOB 1€ TEIbHOCTH;

— (¢dopmupoBaHue 00IIeH (PYHKIUOHATBHOW W €CTECTBEHHO-HAYy4YHOU
rPAMOTHOCTH, B TOM YHUCJE YMEHUWA OOBACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUpPA, UCMOJb3ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX MNpPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (dopmupoBaHue y O0Oy4arolUMXCs TyMaHUCTUYECKUX OTHOLICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN /Ji1 BBIPAOOTKH SKOJOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUYECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [IoHsTHE O METOaxX MO3HAHUA B XUMHUU. YHCThIE BELIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIoXKHbIE BEMIECTBA. ATOMHO-MOJIEKYJIAPHOE YUCHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aToOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeUlecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MAacChl BEHIECTB. XHUMHUYECKHE YpaBHEHUS.
Knaccuduxanys XuMHIECKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMEeIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYI0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMamu oOpalleHus ¢ J1abopaTOPHBIM OOOpYAOBaHHEM, H3yUYECHUE U
onucaHue (UINYECKUX CBOWCTB O0Opa3lOB HEOPraHUYECKUX BEIECTB,
HabOmonenne ¢pu3nueckux (IMIaBleHue BOCKa, TassHUE JIb/Ia, paCTUpaHUe caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeEJNa C KHUCIOTOM)
ABJICHUN, HAONMIOJIEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuil (pa3noxeHue caxapa, B3auMOAEHCTBUE CEPHON KHUCIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICUCTBUE
xenesa ¢ pactBopom cosir meau (1), m3ydeHue cmoco0oB pa3aesICHUs] CMECEi: ¢
NOMOIIBI0  MarHuTa,  (WIbTPOBAHWE,  BBHIMAPUBAHME,  JUCTHILISALUA,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IMOBAPEHHOW COJM, HAOJIOJEHUE U
OMMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHlE MOJIeNIel MOJIEKY (ILIapOCTEPKHEBBIX).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxxmeHnue kucimopoga B Mpupoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0OpaTopuud U MNPOMbBIILIEHHOCTH. Kpyrosopot
Kuciopozaa B mpupoje. O30H — autoTponHas MoAUGUKAIIHS KUCIOPOIa.

TemmoBoit AhPexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJOTEPMHUYECKHE peakluu. TOIMIMBO: yrojib M METaH. 3arps3HEHUe
BO3/lyXa, YCHJICHHWE MapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonmopon — smemeHT m mpoctoe BemecTBO. HaxoxaeHuwe Bomgopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MossapHblii 00bEM Ta30B. PacuéThl 10 XUMHYECKUM YPAaBHEHUSIM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpSL
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpOB B MPUPOAE M B KU3HU 4YenoBeka. KpyroBopot
BOJIBI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa v OUYKMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenueHuit. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM{(pOTepHbIC) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Du3MYECKHME U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMN: HIENOYM M HEPACTBOPUMBbIE
ocHOoBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. Ousznueckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKCcnepumenm:

KAQUeCTBEHHOE ONpEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUSI M TMPEKpalleHUsi TropeHus (mokapa), O3HAKOMIICHUE C
oOpa3liaMd OKCHUJIOB M OIMCAaHWE UWX CBOWMCTB, TMOJy4YeHUE, CcoOUpaHue,
pacno3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcuaom meau (II) (Bo3M0KHO MCIIOIB30BAHUE BUAEOMATEPUAIIOB),
HaOmoeHne 00pa3lloB BEHIECTB KOJUYECTBOM | MoOJb, HCCIEI0BaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0OJIE PacTBOPEHHOTO
BEILECTBA, B3aMMOJICMCTBUE BOAbI C METAJUIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCTIOJb30BaHUE BHUACOMATEpPUAIOB), UCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPa3UYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKH MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYeil, U3y4yeHue
B3aumMojieicTBusi okcuna Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C
MeTaJUlaMH, pEaKIMid HEUTpaanu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO MeETajlla JpyrMM M3 pacTBoOpa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
jemeHToB /. . MenneneeBa. CtpoeHne aToMoB. XMMH4YeCKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJUIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI I THAPOKCHU/IBI.

[Tepuonnuecknii 3akoH. [lepuoanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiemeHToB J[. WM. Mennaeneena.
[lepuonsr u rpymnmbl. OU3NUECKUN CMBICI HOPSAKOBOIO HOMEpAa, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CocTaB aroMHBIX saaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cuctemsl JI. M. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 €ro noJjiokeHuro B [lepuoguueckoit cucreme 1. 1. Mennaeneena.
3aKOHOMEPHOCTH W3MEHEHUs pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepuonnueckoro 3axkoHa U llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
ITpouieccrl OKUCIEHUST U BOCCTAHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuiit IKCnepumenm:

u3yuyeHrne 0o0pas3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX —PEAKIUM
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kilaccupukamusi, TEPUOJUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®dusuka: marepusi, aroM, 3JEKTPOH, INPOTOH, HEWTPOH, HOH, HYKIHUJ,
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (pU3MUYecKue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COHIIE.

buonorus: hoTocunTes, nprxanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
1. . MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTATUIMYECKON PEIIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHUMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHNM, TECHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEIECTB.

Knaccudpukanusa XuMUYECKHX peakuid MO pa3IMYHbIM MpHu3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYacCTHIO KaTaiu3aTopa). OJK30- H DHIOTEPMHUYCCKHUE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakuusax. [loHATHE O TOMOTE€HHBIX U



reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIHSIONIME HA CKOPOCTh XUMHYECKOM pEAKINU U
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBIe€HHE  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HE3JICKTPOJIUThl. KaTuoHbI, aHMOHBL. MeEXaHW3M AUCCOLUMAIMUA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XMMHYECKOU CBs3U. Ctenens auccouranuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu woHHOro oOMeHa. YCIIOBUS TPOTEKAHUS PEAKIM HOHHOTO
oOMeHa, TOJIHBIE M COKpaIll€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOJIUTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Mpolecca AUCCOLUAIMU KHUCIOT,
miesiouei u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUIEO MAaTEPUAIIOB), TIPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOMINX MPU3HAKK MPOTEKaHUSI PEAKIMi MOHHOTO OOMEHa
(oOpa3oBanue ocajka, BbIJEIEHHE Tra3a, o0Opa3oBaHHE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHUYECKUX BEIIECTB C ITOMOINIbIO KAUYECTBEHHBIX pPEAKLHMl Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl 4 MX COeIMHEHUS

OO6miast xapakTepucTHKa TanoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHune u GU3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJjopa
(B3auMozeiicTBUE C METaUIlaMU, HEMETa/IaMH, HIeJIo4YaMH). XJIOPOBOAOPOI.
CongHas KuCIoTa, XMMUYECKHUE CBOMCTBA, MOJIydyeHUe, mpuMeHeHue. Jlerictaue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4esioBeKa. BaxHelinne XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapaktepuctuka d1meMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTpOCHUSI aTOMOB, XapaKTepHbIe CTeNeHN okucieHusi. CTpoeHune U PU3NIECKue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOpPOJAa M  cepbl. AJUIOTPOIHbIC
MOAU(PUKAIIMKA KUCIOPOJIa U cepbl. XUMUYECKHe CBoMCTBa cepbl. CepoBOI0pO,
cTpoeHue, ¢GU3MYECKHe U XUMHYecKue cBoucTBa. OKCHUIBI CEephl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KHCIOTa, (QU3NYECKHE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHCIOT U
cneruuyeckne). XUMUIECKUE PEaKIINH, JeKallie B OCHOBE MPOMBITINICHHOTO
crioco0a mosy4yeHus: cepHoil Kucinothbl. [IpumeHenue cepHoil kuciotel. Conu
CePHOM KHCIOTHI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCNUHEHHI B NpUpoAe. XMMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

OO6uias xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEpPHbIC CTENEHU OKHUCIEHUS. A30T, paclHpOCTpaHECHUE B



npupojie, GU3ndecKre U XUMMUYecKre cBocTBa. KpyroBopoT a3oTa B MpUpoOje.
AMMHak, ero Gpunueckue U XMMUYECKUE CBONCTBA, MOJyYeHUE U MPUMEHEHHUE.
Conu amMmoOHUS, MX (PU3MYECKHE M XUMHUUYECKHE CBOWCTBA, NpPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIIOTa, €€ IMOIy4YEeHHUe,
¢usznueckre U XUMHUYECKHME CBOWCTBAa (OOLIME KakK MpeACcCTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB U COJIed aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHUH. XUMHUYECKOE 3arpsi3HEHHE OKpYXKarouen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AYyXa, MOUYBbI
u BonoémMoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  docdhopHas Kuciora,
(du3znueckre 1 XMMHUYECKUE CBOICTBA, nosydenue. Mcnonb3oBanue ¢pochatos B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka ds1eMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHH OKUCICHUS. YTJIEepOoJ, ajIOTPOIHbIE
MoauUKaIMK, PacpOCTpaHEHHE B TpUpoJe, (DU3NUYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupozge. OKcuabl yriepoaa,
uX (U3MYECKUE M XUMHYECKHE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOIEMBbI, CBI3aHHBIE C OKCUAOM
yraepona (IV), rumoteza rinoOalibHOrO TOTEIUICHHS KIWMaTa, MapHUKOBBIM
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMUECKHME M XHUMHUYECKHE
CBOMCTBa, IMOJy4YeHHEe U NpuMeHeHue. KauecTBeHHass peakuus Ha KapOoOHart-
noHbl. Mcrnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATUA 00 OpPraHMYECKHX BeElIeCTBaX Kak o
COEMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCycHasi KuclioTa). [IpupoiHble HCTOYHUKH  YIIEBOAOPOJOB  (yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npomblnieHHOCTH. [loHsTHE 0 OMOJIOrMYEeCKH Ba)KHBIX BELIECTBAX: JKHPAX,
Oesikax, yrieBoJax — M UX POJIM B KM3HU 4eloBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJyYCHHE U
npuMmeHeHne. CoenuHeHUs KpeMmHus B mpupojae. OOume mpeacraBieHus 00
okcuae kpemHus (IV) u xpemHueBoi kucnore. CUIIMKaThl, ©X UCIOJIb30BaHHUE B
OBITY, B MPOMBINIJICHHOCTH. BaXkHei1ine cTpouTenbHbIE MaTEpUAIIbl: KEpaAaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobdiembl 6€30macHOTO UCTIOIB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHNE KAaY€CTBEHHBIX PEAKIIUi Ha XJIOPU/-HOHBI U HAOIIOACHHUE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaXkaromue (pu3ndecKkne U XuMHUYECKUe
CBOMCTBAa TaJIOI€HOB H HX COEIUHEHUN (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUIO0B (TaJOTeHUOB),
O3HAaKOMJICHME C o0pa3mamMu cepbl U €€ COEOUHEHHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaioB), HAOIIOEHNE Tpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YYEHHUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON CEpHOW  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiud Ha CcyabpaT-uoH W HaOMIOIeHWe TMpu3HaKa e&
MPOTEKaHMs, 03HAKOMIJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa U ux
CoeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEpUaAIOB), 0Opa3naMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MOJydeHUe, COOMpaHue, pacro3HaBaHue U
M3YyYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIMN Ha HOH



ammoHust u  (docdaT-uOH W  U3yYEHHUE TNPU3ZHAKOB UX TMPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTBHI C MEJbIO (BO3MOKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YYEHHUE MOJACIECH KPUCTAIITUYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIIEHHE C MPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIyueHue, coOupaHue, paclio3HaBaHUE W U3YYEHUE CBOWCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIMKATHOM HPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHelmne HeMeTaJuIbl ¥ UX COSTUHEHUA .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIoB. MeTtamnueckas
CBSI3b U METAJUIMYECKasi KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMUYECKUN PsiJl
HanpsoKEHU MeTaioB. Du3nyeckue M XMUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIJICHHOCTH.

[[lenounble  MeTauibl: TosiokeHUWe B Ilepuoguueckoid  cucTeMe
xuMHuueckux 3neMeHToB . 1. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXO0XKJICHUE
B npupojse. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). OKkcuabpl U THAPOKCHABI HATpusl U Kanus. [IpuMeHeHue IIeI0YHBIX
METaIJIOB U UX COCIUHECHU.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuonuueckoinr cucreme xumuueckux osnemeHToB J[. M. Mennaeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoae. Ouznyeckne M XUMHYECKHE
CBOWMCTBa MarHusg W Kalbliud. BakHeiiine coeguHeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHuA: Tojio)keHue B Ileproanyeckoil CcUCTeME XUMHYECKHX
sanementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHHUE B MPHUPOJE.
dusnyeckne M XHMHYECKHE CBOWCTBAa amtoMHHHUSA. AMQOTEepHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B mpupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIBI U couu kene3a (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbIlds M HaTpUs C BOJIOM (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHANIOB), MPU3HAKOB IPOTEKAHUS
Ka4ECTBCHHBIX PEAKIIMN HA MOHBI: MarHus, KajablUs, AJJIOMUHUS, [IMHKA, Kee3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE MPOLECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HaTpus, Kaausg U KajablHsd (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPUANIOB), HCCIIeIOBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIFOMUHUSI U TUAPOKCHUJIA IIMHKA, PEIICHUE DKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTalIbl U UX COEIUHECHUS).

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKPY KaIoIel cpepl (mpeaenbHas JOMmyCcTuMas
KoHIIeHTpamusi  BemlecTB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHre 00pa3oB MaTEPHUATIOB (CTEKIO, CIIaBbl METAJIOB, MTOJTUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHI, TaK W TOHSATUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusukKa: marepusi, aToMm, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3apsj]l, MPOBOJIHHKH,
NOJYIPOBOAHUKU, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PENIETKa, CIUIaBbl, (QU3NUEeCKue BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

'eorpadusi: armocdepa, ruapocdepa, MHUHEpabl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpMaMH MOBEACHUS U CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUU 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue onbiTa JAeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAayKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopMalMe O TEPEeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTUBE, KOMMYHHMKATHBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4yeOHOMCCIE0BATeNIbCKOM, TBOPYECKOW M JAPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUU  YYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO ¥  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJICICTBUH TTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS !

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPUPOJIbI, B3aUMOCBA3AX YEJIOBEKa C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa MOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIe mJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIIbCKOW KYJIbTYPHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoil, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM00Opa3OBaHUIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBbIA 00pa3 >KM3HHU, OCO3HAHUE MOCJIEACTBUU U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBuwyl  OE30MAaCHOCTU  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEeC K MPAKTUUYECKOMY HU3Y4YEHUIO Mpodeccuid u Tpyna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3yJibTaTaM TPYAOBOM JAEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJMBUAYabHOW  TPACKTOPUM TMPOAOJDKEHHMS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, yCHemHon TpoPeCCUOHANBHOW HEATeIbHOCTU U Pa3BUTHUSA
HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7Iec000pa3HOe OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro o0pasa KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3J0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJACHMSI MpU PadOTe ¢ BEIICCTBAMM, a TakKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MPUPOTHON cpeou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meTanmpeIMETHBIX pE3YyJIbTAaTOB BBIIEIAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIIIOT HA OCHOBE 3HAHMA M3 JTHX NPEeIAMETOB (HopMUPOBAThH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTePHBIC
MPU3HAKH, YCTAaHABIUBATH B3aUMOCBS3h C IPYTUMU TOHATHIMU ), UCIIOJIb30BATh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUMN, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, JICTyKTHUBHEIE,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh MIUPOKO TPHUMEHIEMBIE B XUMHUU MOJCITbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTaBICHUN  BBISBIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMUYECKUX  pEakIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJACTBEHHBIC CBSI3M W TNPOTHUBOPEUUS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yMEHHE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TAaKXKe B KauyeCTBE OCHOBBI i (DOPMUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABMWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHue ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OSKCIIEPUMEHTOB, YMEHHME HaOJ0/1aTh 3a XOJIOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, POpMYyIUpPOBATH 0000IIEHUS
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMeHUE BBIOMpATh, aHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BHUJOB W (OPM TMPEACTABJICHUS, TMOJy4aeMyl U3 pPa3HbIX
UCTOYHUKOB (HAYy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI PU TTOUCKE U 0TOOpE
uH(OpPMAIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUTIA, TPUOOPETCHHE OTIhITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOW aKTHBHOTO WCIIOJIB30BAHUS PA3JIMUHBIX TMOUCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7aud HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE HCIOJIb30BaTh MW aHAJIM3UPOBaTh B IIpollecce Y4eOHOUW u
UCCIIEN0BATEIBCKOM NEeATENbHOCTH uH(pOpMAIIIIO 0 BIIUSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHMS 3aJlaBaTh BOMNPOCHI (B XO0j€ auanora M (WiM) JUCKYCCHH) IO
CYIIECTBY 0OCyX)aaemMoil Tembl, (OPMYIHpPOBATH CBOM MPEIJIOKEHUSA
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pPE3YNbTATOB  BBIMOJHEHUS XHMHYECKOTO JKCIEPUMEHTa (J1aODOpaTOPHOTO
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATEIICKON  NIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIOMIUX MPOOJEM Ha OCHOBE ydéTa OOIIMX WHTEPECOB M COTJIACOBAHMS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEIBLHO OMPEAENSITh LENH IEATeIbHOCTH, TIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Haubosiee 3(hPeKTUBHBIE CIOCOOBI PEIICHUST YUEOHBIX
Y MO3HABaTENbHBIX 3a/la4, CaMOCTOSITEJIBHO COCTAaBJISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCMOJIb30BAaTh W aHAJM3UPOBATh KOHTEKCTBI, MpEIiaracMble B YCIOBHH
3aJIaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO

COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA HAay4dHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, cneuuduyeckre sl TpeAMETHONM o0macTu «XuMHUS», BUIBI
JNEATENBHOCTA MO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIPETALNH,
peoOpa3oBaHUIO ¥ MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh Y OOYHAIONTUXCST YMEHUIM:

® PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas
Macca, MaccoBas JOJS XHUMHUYECKOro »JJIEMEHTa B COCAUHEHUU,
MOJISIPHBIN 00BEM, OKCH/I, KHCIIOTA, OCHOBaHHUE, COJIb,
3JIEKTPOOTPULIATENLHOCTD, CTENICHb OKUCICHUS, XUMUUYECKas PEaKIIUs,
KJ1accu(puKaIus peakiuii: peakiuu COeAMHEHUS, PeaKIIuy Pa3IoKeHHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTePMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToma, aTOMHas OpOuTadb, pagdyc aToMa, XUMHUYECKas CBS3b,
MOJIIpHAss W HEMOJSIpHAs KOBAJIICHTHAs CBS3b, WOHHAsA CBA3b, HOH,
KaTHMOH, aHWOH, pacTBOp, MaccoBas J0Jis1 BemecTBa (MPOICHTHAs
KOHIICHTpAaILIMs) B pacCTBOPE;

® JWJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHWYECKHX TMOHATHH H
IIPUMEHSTH 3T MOHATHS IPU ONTMCAHUU BEIIECTB U UX MPEBPALICHHIM;

® CTOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJII COCTaBJeHUS (QopMyi
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

® OIpefeisaTh BaJIGHTHOCTh aTOMOB  JJIEMEHTOB B OHWHapHBIX
COCIMHEHUAX, CTCNEHb OKHUCICHHS JJIEMEHTOB B  OMHApHBIX
COCIMHEHUAX, MPUHAIJICKHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coeMHEHUN 1Mo ¢dopmysiaM, BUJ XUMHUYECKON CBS3HM (KOBaJIGCHTHAs U
MOHHAs1) B HEOPTraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMbIica Ilepumognueckoro 3akona JI. U. Mengeneena:
JTIEMOHCTPUPOBATh MMOHUMAHUE MEPUOAUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKHUX AJIEMEHTOB OT UX MOJIOKEHHS B [lepronnyeckon cucTeMe,
3aKOHOB COXPAHEHHSI MACChI BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaIpO;

® OIMCHIBaTh M XapaKTepH30BaTh TaOIM4HYyr (opmy Illepuommueckoit
CHCTEMbl XHMHWYECKHX DJIEMECHTOB: pa3jiM4yaTh TMOHSATHS «TJIaBHAA
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», manbie
U OOJIBIIIKE TIEPUOIBI, COOTHOCUTHh 0003HAUYCHUS, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XUMHYECKHX diemeHtoB J[. H.
MenpaeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKMX OJJIEMEHTOB (COCTaB MW 3apsa sjapa, oOOIee YuciIo
3JIEKTPOHOB U PACIIPEICIICHUE UX T10 AJIEKTPOHHBIM CIIOSIM);



K

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DIIEMEHTBHI,  HEOPTaHMYECKUE
BEIIECTBA, XMMHUECKHUE PEaKIUH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peaKIuu BeIleCTB, MO TeII0BOMY 3 (eKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  TOATBEpXKAash  OMHCAaHWE  MPUMEpPaMU
MOJIEKYJIAPHBIX YPaBHEHUH COOTBETCTBYIOUINX XUMUUYECKUX PEAKIIU;
NPOTHO3MPOBAaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTECKAHHS XHUMHYECKUX
IpEeBpaIIeHU B Pa3IMYHBIX YCIOBHAX;

BBIYUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa 1o (opmyie
COEIMHEHHUs, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOJIUTH
pacuéThl MO0 YPaBHEHHUIO XUMUYECKON PEaKIIH;

NPUMEHSATh OCHOBHBIC OIEpAIlMA MBICIUTEIILHON JEATENbHOCTH —
aHanM3 M CHHTE3, CpaBHEHHE, 0000IIeHne, CHUCTeMaTH3aluIO,
KJIacCU(UKAINIO, BBISBICHUE MPUYUHHO-CIICJACTBEHHBIX CBS3CH — JIs
M3yYeHUs CBOWCTB BEIIECTB W XUMHUYECKHX pEaKIUi, €CTECTBEHHO-
Hay4YyHbIE  METOABl  TO3HaHWS —  HAONIOJCHWE, HW3MEpeHHeE,
MO/ICTHPOBAHHE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIH );

ClIeIOBaTh MpaBWJIaM  TIOJB30BaHUS XUMUYECKOW TOCYIAOW U
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJIYUYCHHUIO U COOMPAHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOJA), MPUTOTOBICHHIO
pacTBOpPOB C  OMNpeneNéHHON MaccoBOM J10Jedl  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEJOYEH W  KHUCIOT C  IOMOIIBIO
UHIUKATOPOB (TakMyc, (heHondTanenH, METUIIOPAHXK U JIpyTHe).

KOHIly 0OyueHusi B 9 KJjacce TpEIMETHBIE pe3ylbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHSATUN: XMUMHUYECKHIA
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOIO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeOoOpaTUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHE U  BOCCTAHOBJICHHE,
ajoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHas,
WOHHAsl, MeETaJuIMuecKas), KpUCTaJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, MPEAEIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHSATUUH U
OPUMEHATH 3TU HOHSITHUS PU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BATh XMMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS (OpMyI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpeAeisATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, IMPUHAMICKHOCTH
BEILECTB K OMNpEAeIEHHOMY KJIacCy COEAUHEHUU 1o ¢GopmyiaM, BUJ
XUMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, MeETaJuIMuecKas) B



HEOPTraHWYECKUX COCUMHEHUSX, 3apsi] MOHA IO XMMHUYECKOU (opmyie,
XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEIUHEHUH,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akonHa [[. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHHE: OMHUCHIBATh U XapaKTEepPU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbI XUMHUECKHX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «noOodHas
noarpynna (b-rpymnma)», manbie U OOJbIIME TEPUOJBI, COOTHOCUTH
0003HaueHusl, KOTOpPbIE HUMEIOTCS B MEPUOJUYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsig sjpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCAMHEHUH B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYecKue
BEIIECTBA, XUMUYECKUE PEAKIINH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peakluy BEIIECTB, MO TEMIOBOMY 3(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEp)KIas OMNHCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPABHEHHUS DJIEKTPOJUTUYECKON THUCCOLMAIMU KHUCIOT,
HIeJIoYed M COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXIY BELIECTBAMH Pa3THMYHBIX
KJIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX IPEBPALICHUI B PAa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh  MpaBWia  TOJBb30BAHUS  XMMHUYECKOW  TIOCYIOM U
1abopaTopHbIM O0OpYZOBaHHEM, a TaKXKe MpaBWwiIa OOpalIleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAacHO3HaBaTh OIMNBITHBIM MYTEM  XJIOPHUI-,
Opomun-, womua-, KapObonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHOU JI€SITEIbHOCTH —
aHalmu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMaTHU3AlIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — N1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE METObI



MO3HaHUs — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIN 151 MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE TOHATHS
XUMHSA — BakHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuorexa [JOK
' U [IPAKTHYECKOU https://m.edso0.ru/7f41837¢c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYECKUX BelllecTB
51 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Boaopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI
bu6mmoreka [JOK
2.4 HEOPraHNYeCKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumnuyeckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moreka [IOK

3. 1 XUMHNYCCKUX DJIICMCHTOB
! https://m.edsoo.ru/7f41837¢c

. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

3.9 OKuCIUTENHHO- 3 5 bu6moreka [IOK

' BOCCTAaHOBUTEJIHHBIE https://m.edso0.ru/7f41837¢
peakiuu

TITOro 16 DasLel 15 bu6moreka [IOK
pasiery https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO
68 5 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH . 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHBIE
1.2 3aKOHOMEDPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKITUI
DJIEKTPOJIUTHYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1 :
XUMUYECKUE PEaKINU B https://m.edso0.ru/7f41a636
pacTBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnst. ["anorenst
OO6mras xapakTepucTUKa
B P P bubmuoreka [JOK
2.2 XUMHUYECKUX AJIIEMEHTOB 6

VIA-rpynnel. Cepa u e€

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

COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nOIMoTEKA
2.4 IVA- .Y
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
3. Baxneiimne MmeTaibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636



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

8 KUIACC
No KoauyecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n| Tema ypoka KonrtpoabHubie IIpakTnyeckue
Bcero U3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
0 pecypcsl
[Ipenmer xumuu. Poss xumun B bu6moreka [IOK
1 YKW3HM 4enoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
bu6moreka [IOK
[TonsATHE O METOJAX TIO3HAHMUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHHU
7e
[TpakTrueckas padorta Ne 1
bu6moreka [IOK
«IIpaBmita paboTHI B 1ab0paTOpuun
3 R 1 https://m.edsoo.ru/ff0d23
U IpUEMBI OOpAIEHHS C dc
J1a00paTOPHBIM 000PYI0BAHUEM) T
bu6mmoreka [IOK
UYucThble BElecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOslI pa3aenenus cMmecei ca
[IpakTueckas pabora Ne 2 bubnuoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHMCTKHU TIOBAPCHHOW COJIH)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a
6¢



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

XUMHUYECKUE DJICMEHTBI. 3HAKU bubmuoreka [IOK
7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bu6mmoreka [IOK
8 IIpocTseie 1 CI0KHBIE BEIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6moteka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
BelecTB. XuMuueckas Gopmyra bubmorera [JOK
10 ) Py, https://m.edsoo.ru/ff0d2ea
BaneHTHOCTH aTOMOB .
XUMUYECKUX DJIEMEHTOB -
OTHOcHUTENNbHAS aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHAS MOJICKYSIpHAS https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 107151 XHMHYECKOTO bubmorera [JOK
12 A https://m.edsoo.ru/ff0d35
dJIeMEHTa B COCTMHCHUHT 0c
bu6moreka [IOK
K . Mos.
13 OIITICCTBO Betleetna. VoMb https://m.edsoo.ru/ff0d52
MousipHast macca
30
dusznvecKrue 1 XUMUUIECKHE bubmorexa LOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUS. XUMHUYECKast peaKius 3
15 IIpu3Haky u ycinoBUs IPOTEKAHUS bubnuorexa [IOK

XUMHWYCCKUX peaKquI

https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKoH COXpaHEHHUs MacChl

bu6mmoreka [IOK

16 | BemecTB. XMMHUECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
Beruncnenus koandecTBa, MacChl bu6moteka [IOK

17 | BemecTBa Mo ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEAKIIUi 08
Knaccudukanus xumuaeckux

€aKIHi (COeMHEHUS bubmmorexa HOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3oXKeHus, 3aMeIIeHNUS, A
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [JOK

19 | saoukinonenucrt. O00OIIIEHNE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3aIlis 3HAHUH c4
KontponbHas padota Nel o teme bubnuoreka [IOK

20 | «BemecTBa 1 XUMHUYECKHE https://m.edsoo.ru/ff0d42
peaKLum» 90
Bo3ayx — cMmech razos. CocraB bu6mmoreka [IOK

21 | Bo3ayxa. Kucinopoa — anemeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusznYecKrue 1 XUMUUYECKHE
CBOMCTBA KUCJIOPOia (peaKIuu bubmmotera [JOK

22 P b https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue 14
00 okcumax =

23 CriocoOblI mosTydeHus: KUCIopoia bubnunoreka [JOK

B J1abopaTopuu

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IpOMBIIIIEHHOCTH. [IpruMeHenue
KHCII0pOJa

TennoBoit 3¢ pexT XumMIIecKoit
peaKnuu, IOHSITHE O

bu6mmoreka [IOK

24 | TEepMOXMMHYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHIOTEPMHUYECKUX 90
peaKIusx
Tonnuso (He(Th, Yroiab U METaH). bubnuoreka [JOK

25 | 3arpssHeHue BO3IyXa, CIIOCOObBI https://m.edsoo.ru/ff0d4c
€ro npeaoTBpalleHUs 4a
[IpakTueckas padora Ne 3 no
teme «[lonmydyenue u cobupanue bubmorera [JOK

26 i https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO )
CBOMCTB» B
Bonmopon — anemeHT 1 mpocToe bubnuorexa [JOK

27 | BemectBo. HaxoxxneHnue B https://m.edsoo.ru/ff0d4d
npupoe do
dOu3nYecKre U XUMUYCCKUC bubnuorexa [JOK

28 | cBoiictBa Bojopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do

bubmuoreka [JOK
29 | IloHsaTHE O KHUCIOTaX M COJIIX https://m.edsoo.ru/ff0d50
d2

CrocoObl MoTy4eHHs BOJAOPO/Ia B bubmorexa HOK

30 i HOPO https://m.edsoo.ru/ff0d4d

nabopaTopuu

do



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

[Ipaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bu6mmoreka [{OK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/JIa, U3YYCHHE €TI0 9
CBOWCTB» =
MousipHblit 00BEM razoB. 3aKOH bubmorexa HOK

32 https://m.edsoo.ru/ff0d54
ABoraapo 2e
Brrunciaenus o0n€Ma, KOJIMYECTBA Bu6 OK
BEIIECTBA I'a3a [0 €r0 H3BECTHOMY nbmuorexa 1

33 https://m.edsoo.ru/ff0d55
KOJ'II/I'-IGCTBy BCIIIECTBA UJIN aO
00BEMY T
Brraucienust 00MOB ra3oB o BuG OK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE 1 J_IHOTeKa 1

34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIEHUI 08
ra3oB _

bu6moreka [IOK

dusnyeckre 1 XUMHUYECKHE

35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BOJbI 7a
CocraB ocHoBauuii. [loustue 00 Bubmaotexa LIOK

36 https://m.edsoo.ru/ff0d59
WHJIMKATOpax &
Bona kak pactBopuTes. Bt OK
HacrplleHHble 1 HEHACKIIICHHBIE ubmaotexa L

37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBas J10Jis 40
BEII[ECTBA B PacTBOPE o

38 IIpakTtuyeckas pabora Ne 5 no bubnuorexa [IOK

TEMC «HpI/IFOTOBJIeHI/Ie pacTBOpPOB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d5eba

C ONpeACIEHHOM MAacCCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

ba

KonTponasnas padora Ne2 no teme

bu6mmoreka [IOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bu6mmorteka [IOK
Oxcuppl: cocTaB, KilaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tony4yeHnue u xXumMu4eckue bubnuoreka [JOK
41 | cBOWMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCHIOB 4e
bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accu(uKaus, HOMEHKIIaTypa ca
bu6moreka [IOK
[Tonydyenne u xuMu4uecKue
43 . . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHMA ca
. bu6mmoreka [IOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJ1accu(pUKaus, HOMEHKIIaTypa 5
bubmuoreka [JOK
[Tonyuenue u XxuMu4ecKue
45 . https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT »
Conu (cpenHue): HOMEHKIIATYpa, bubnuoreka [JOK
46 | cmocoObl nmostyyeHwus, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOMCTBA 74
47 | Tlpaxtuueckas padota Ne 6. bubnuorexa [IOK
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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Pemrenne skcnepuMeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID

https://m.edsoo.ru/00ad9b
7c

I'eneTmueckas CBA3b MCKOY

bu6mmoreka [IOK

48 | xmaccaMu HEOPraHUYECKHX https://m.edsoo.ru/00ad9a
COeqUHEHUN 50
O000611IeHNE ¥ CHCTEMATH3AIHS BubmaoTexa LIOK
49 N https://m.edsoo.ru/00ad9c
3HAHUHI
b2
KonTponsnas pabora Ne3 no teme bubnuoreka [JOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie OMBITKH
bu6moreka [IOK
KJ1accu(PuKauu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsITHE O TpynTIax £
CXOJHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[Tepuoaunueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHu4ecKkux 3jaeMeHToB 1. Y. 2¢
Menneneesa -
bubmuoreka [JOK
53 | Ilepuoapl, rpynmbl, HOTPYIIIIbI https://m.edsoo.ru/00ada5
2C
Crpoenne aromoB. CocTas Brbmiorexa LJOK
54 p ' https://m.edsoo.ru/00ada3

ATOMHBIX A1CP. H3o0T018I

42
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [{OK

55 . https://m.edsoo.ru/00ada6
[Tepunoaunueckoii cucremsl /1. U. be
MeHpeneeBa o
XapakTepucTUKa XUMHUYECKOTO
bu6moteka [IOK
SJIEMEHTA I10 €T0 MOJ0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepnoanueckoii cucreme /1. U. 24
MeHeneeBa o
3Hauenue [lepnoauyeckoro
bu6moreka [IOK
3aKOHa HJIA pHSBI/ITI/IH HayKI/I H
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4EHBIN, ITEJAror U rpaXIaHuH T
PesepBuEbliil ypok. O0001IEHNE U
P P . bu6moreka [IOK
CUCTEMATH3AINA 3HAaHUH /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas mpoBepoyHas 3¢
pabota _
bu6moreka [IOK
59 | Hounas xumnyeckas CBSI3b https://m.edsoo.ru/00adac
34
bu6mmoreka [IOK
DIEeKTPOOTPUIIATEIILHOCTh
60 https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DJIEMEHTOB b3
bubmuoreka [JOK
KoBanentHas HenosipHas
61 https://m.edsoo.ru/00adaa
XUMHYECKas CBA3b
b8
b K
62 | CreneHb OKUCICHUS nomoreka O

https://m.edsoo.ru/00adae
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adae28
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OKHUCIINTEIIBLHO-

bu6mmoreka [IOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I 76
bu6mmoreka [{OK
64 | OKUCIUTENU U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb0
76
KonTponsnas pabora Ne4 no teme
«Ctpoenne aromMa. XuUMH4yecKas Bubmorexa [JOK
65 p . 1 https://m.edsoo.ru/00adb4
cBs3b» / Beepoccwuiickas a6
poBepoOYHasi paboTa o
KoBanenTHas nosapHas Bubmorexa IIOK
66 p 1 https://m.edsoo.ru/00adaa
XAMHYECKas CBSI3b bs
Pesepsuslil ypok. O000IIIEHNE U
P P . bu6moreka [IOK
CHUCTEMATH3AINA 3HAHUN I10 TEME
67 1 https://m.edsoo.ru/00ad9c
«Ctpoenue atoma. XuMHYECKas b2
CBSI3b» T
. bu6moreka [IOK
P . 00600
68 C3CPBHRI YPOK © EH cHue u 1 https://m.edsoo.ru/ff0d61
cUCTEMATH3ALU 3HAHUI 6
OBILIEE KOJIMYECTBO YHACOB 68

I10 ITPOTPAMME
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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9 KUIIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uupposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yUYeHus! o0pa3oBaTtejibHbIE
/ padoThI padoTsbI
pecypcsbl
n
[lepnoanueckuil 3aK0H.
bu6moteka [IOK
[Iepnoanueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMEHTOB []. o
N. MenneneeBa -
3aKOHOMEPHOCTH B
. bu6moreka [IOK
M3MEHEHUHU CBOICTB
1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB h
Knaccudukanus u bubnuoreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buabl XuMHU4ECKO CBSI3U U bu6mmoreka [IOK
THUIIBI KPUCTATUTUYECKHUX 1 https://m.edsoo.ru/00adbac
PELIETOK 6
Kontponbhas padora Nel
o reme «IloBTopenue u
yri1yOJaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kkiacca»
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukarus bubnmoreka [JOK
6 XMUMHMUYECKUX PEAKLM 10 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM [TPAU3HAKAM 0
[TonsaTHe 0 ckOpocTH
. bu6mmoreka [IOK
XUMUYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IToHATHE O TOMOTE€HHBIX U .
TETEPOrEeHHBIX PEAKIIHUIX =
TloHATHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI,
bu6mmoreka [IOK
BIIUSTFOIITME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKiuu 1 c
TIIOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTaHOBHUTEIbHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [IOK
AIEKTPOJTUTUYECKOM
10 https://m.edsoo.ru/00adcd6
nuccoranuy. CUIIbHEIE U g
ca0ble AIIEKTPOJTUTHI -
bubmuoreka [JOK
HoHHbIe ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peakui
8
XUMHYECKHE CBOUCTBA
. bubmuoreka [JOK
KHCJIOT U OCHOBAHUH B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

JUuccolranun

XUMHYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [IOK
13 | mnpexacraBnenuii 06 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JTUCCOITUAITIN
bu6mmoteka [IOK
[TonsTue o ruaponmnse
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGwerHe 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00adddl
cucreMarui3anust 3HaHUUu 5
[TpakTruueckast padota Ne 1.
bu6moreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3a1a49y -
KontponbHas padoTta Ne2
o TeMe
bu6mmoreka [IOK
«DNEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS. 0
XHUMHUYECKUE PEAKIIUU B B
pacTBopax»
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
rajioreHoB. XUMHUYECKUE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha MpUMeEpe 9
XJopa h
19 | Xmnoposogopoa. CossiHas bubnuorexa [IOK
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https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHUYCCKHUEC
CBOMCTBA, IIOJIy4CHHUE,
IIpUMEHEHNE

https://m.edsoo.ru/00adel10
4

[IpakTtuyeckas padora Ne 2
o teme «Ilomyuenue

bu6mmoreka [IOK

20 N https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTEI, g
H3y4YEHHE €€ CBOMCTBY» -
Breraucnenus mo
bu6moteka [IOK
YPaBHCHUSIM XUMHUYECCKHX
21 N https://m.edsoo.ru/00ade48
peaKIuii, eCliv OJIUH W3 g
peareHTOB JaH B H30BITKE -
bu6moreka [IOK
OO01as XxapakTepucTuKa
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl 3
ANOTpONHBIE
MOAU(DUKAIIUH CEPBI.
d P N bu6moreka [IOK
Haxosxnenue cepsl u e
23 . https://m.edsoo.ru/00ade64
COCIMHCHUH B TIPUPOJIC. N
XuMHJecKrue CBOCcTBa -
cepol
CepoB0oa0pO1, CTPOCHHUE, bu6mmoreka [JOK
24 (hbU3UYECKUE U XUMHYECKUE https://m.edsoo.ru/00ade80
CBOIiCTBa 2
Oxcuppl cepsl. CepHas
KHUCTIOTa, (PU3HUECKUe U Eubmiorexa OK
25 ’ https://m.edsoo.ru/00adea2

XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEaK1H,
JIe)KaIre B OCHOBE

IIPOMBIIIJIEHHOTO criocoda bubnuorexa [JOK
26 | momy4eHus: CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMUYECKOE a
3arpsI3HEHUE OKPYKaroIen
CpeIbl COSTMHEHUSIMU CEPhI
Brrancienne MmaccoBoit bu6moreka [IOK
27 JIOJIA BBIXOJ1a TTPOJIYKTa https://m.edsoo.ru/00adec8
peaxIu a
OO01as XxapakTepucTuKa
3JE€MEHTOB V A-TpyIIIbI. bubnuorexa [JOK
28 A30T, pacipocTpaHEHHUE B https://m.edsoo.ru/00adeea
npupoe, PU3NUECKUE U 6
XUMUYECKHE CBOWCTBA
AMMHak, ero pusndeckue bubnuoreka [IOK
29 M XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIy4YeHUE U IIPUMEHEHHE 4
[TpakTuueckas padota Ne 3
no teme «llonydyenue bubmorexa OK
30 " https://m.edsoo.ru/00adf18
aMMuaKa, u3yueHue ero 0
CBOMCTB» B
A3OTHas KUCIOTa, €& bubmuoreka [JOK
31 | ¢wusnyeckue U XUMHUYECKHUE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnmoreka [JOK
32 | Hcnonp3oBaHHE HUTPATOB 1

https://m.edsoo.ru/00adf51
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHUS B
KayeCTBE MUHEPAIbHBIX
ynoOpeHuit. XumMudeckoe
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COEAMHEHUAMU
azoTa

[ee)

®docdop. Oxenn pochopa
(V) u pocdopnas kucnora,

bu6mmoteka [IOK

33 https://m.edsoo.ru/00adf68
(du3HYeCKre U XUMUICCKHE 3
CBOWCTBA, MTOJIy4CHHE -
Hcnonws3oBanue docdaTton
B Ka4€CTBE MUHEPAJIBHBIX bubnuorexa [JOK
34 | ynoOpenwmii. 3arps3HEHHE https://m.edsoo.ru/00adfc?
HPHPOTHON CPEBI 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
pacnpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupoje, Gpuznueckue u c
XMUMHYECKUE CBOICTBA -
Oxcunpl yriaepoaa, ux
buznuecKkue 1 XuMU4eCcKHe bubnuoreka [JOK
36 CBOMCTBA. DKOJOTUYECKHUE https://m.edsoo.ru/00adfeb
MpoOJIeMbl, CBSI3aHHBIE C e
okcuzoM yriepona (IV)
. bu6mmoreka [JOK
YronpHas KUCIOTa U €&
37 https://m.edsoo.ru/00ae006

COJIn
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https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4
o reme "lloxydenue

bu6mmoreka [{OK

38 | yrmekucioro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-UOH"
[TepBoHaUYATBHBIE TIOHATHUS
bu6morteka [IOK
00 OpraHMYecKux
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KAK O e
COCIMHEHUSX yriepo/ia B
. bu6moreka [IOK
Kpemnwnii u ero
40 https://m.edso00.ru/00ae080
COEIMHEHUSI .
[TpakTruueckast pabota Ne 5.
Pemrenue
bu6moreka [IOK
AKCIIEPUMEHTAJIbHBIX 33124
41 N https://m.edsoo.ru/00ae0bf
no TeMe «Baxuelniue ’
HEMETaJJIbl U UX B
COEIMHEHUSD
Kontponbhas padoTa Ne3
. bu6mmoreka [IOK
o teMe «Baxxuelnine
42 https://m.edsoo.ru/00ae0el
HEMETAJUIbI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaI0B. MeTajutndyeckas https://m.edso0.ru/00ae103

CBA3b U MECTAJIJIIMYCCKaA

KpucTajllinyecKas peméTKa.

e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusznueckue cBoiicTBa

METAJJIOB
XuMHUYEeCKHEe CBOMCTBA
bu6mmoreka [IOK
METAJLJIOB.
44 . https://m.eds00.ru/00ael115
DNEeKTPOXUMHUYECCKUHN PSif 6
HaNpsHKEHUM METAJIOB h
OO6mue crmocoObl
MTOJTyYEHHUST METAJIJIOB.
CnnaBsl. Beraucnenus mo bu6moreka [IOK
45 | ypaBHEHHMSIM XUMUYECKHX https://m.edsoo.ru/00ael15
peaKIuii, eCliv OJTUH W3 6
pEareHToB COJICPIKUT
npuMecH
[lousatue o koppo3uu bubmorexa HOK
46 124 https://m.edso0.ru/00ael27
METaJJIOB g
bu6mmoreka [IOK
47 [IlerouHbBIC METAILIBI https://m.edsoo.ru/00ael4b
2
OKCHUIbI ¥ THAPOKCHIBI bubmorera [IOK
48 A P https://m.edsoo.ru/00ael4b
HATpUS U KaJus »
[IlenovyHO3EMENBHBIC bubnuoreka [JOK
49 METAJIIbI — KaJIbIHH 1 https://m.edsoo.ru/00ael5e
MarHui 8
50 Baxneiimmne coeuHeHAS bu6mmoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

[ee)

O06o0611eHNE U

51
cUCTEMaTH3alus 3HAHUI
JKécTkoCcTh BOABI U Bubmrorexa HOK
52 . https://m.edsoo.ru/00ae188
CHocoObI €€ yCcTpaHeHUs 6
[IpakTnueckas padora Ne 6 bubnuoreka [JOK
53 1o Teme "JKEcTKOoCTh BOJIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPAaHEHHUS " 8
bu6moreka [IOK
54 AnroMuH#i https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOICTBA bubmorexa HOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIAa ¥ THIPOKCHIA 4
bu6moreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcHIbl, THAPOKCUIIBI U bubmuorexa [JOK
57 cosm xkene3a (I1) u xenesa https://m.edsoo.ru/00ae35e
) 6
58 O06006111EHNE U
CUCTEMaTH3aIus 3HAHUH
[TpakTuyeckas padora Ne 7.
PewrcHe bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxHel1me

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJJIBI U UX
COCAUHECHUA»

Briuucinenus no
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €Clii OJUH U3

bu6moteka [IOK
peareHTOB JaH B U30BITKE
60 https://m.edso00.ru/00ael75
WM COACPIKUT MMPUMECH. 0
Briuucienusa maccoBon -
JIOJTU BBIXOJ1a TIPOIYKTA
peaxIu
61 O06001eHne 1
cUcTeEMaTHu3alys 3HaHuH
KontponbHas padorta Ned
62 no TeMe «Baxuelniue
METaJUIBI U UX
COEIMHEHUS
BemectBa u maTepuainsl B bubnuorexa [JOK
63 IOBCEIHEBHOM KU3HA https://m.edso0.ru/00ae3f5
YyelloBeKa 0
bu6mmoreka [IOK
XHUMHYECKOE 3arps3HEHUE
64 N https://m.edsoo.ru/00ae427
OKPY’KaIoIlel cpe/bl 0
bubmuoreka [JOK
Ponbs xumuu B perieHun
65 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX MPOOIEM 0
66 Pe3epBHbIi ypok. bubnuorexa [IOK

O06006111EHNE U

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTEMAaTH3aIis 3HaHUHN a
PesepBHbIi ypoK. bubnuorexa [JOK

67 O06o0061IeHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHui [
PesepBHblIi ypoK. bubnuoreka [JOK

68 O06o0061IeHNE U 1 https://m.edsoo.ru/00ad9cb
CHCTEMAaTH3aIis 3HAaHUH 2

OBULIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus: 8-1 kiacc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepadborannoe, 8 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJA

Xumusi. Meroaudeckoe nmocodue. 8 kiacc (aBropel O. C. 'abpuensi, 1. T.
OcTtpoymoB)

INa6puensa O. C. Xumus. COOpHUK 3a7a4 U YIIpaKHEHUM. 8 Kilacc: yueOHOe

nocoOue i1 0011e00pa3oBaTeIbHBIX OPTraHU3aAIIUMA

Xumus. Meroaudeckoe nocooue. 9 kimacc (apropel O. C. ['abpuensn, U. I'.
OctpoyMOB)
[Nabpuensa O. C. Xumus. COOpHUK 33724 U yIpakHEHUHU. 9 kimacc: yuebHoe

nocobue JJis1 0011e00pa3oBaTeIbHBIX OPTraHU3aAIIHMA

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://myschool.edu.ru/

https://uchitelya.com/himiya/

https://nsportal.ru/

https://infourok.ru/



