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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3zoBaTeILHOMN MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (ermepanpHOl pabodeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUY TMPETIOAaBaHus YICOHOTO MpeaMeTa « X uMHUsDy
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS M Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
peaMeTa, YCTAHABJIMBAECT 00s13aTEHHOE MPEIMETHOE COAEpKaHHUE,
MPElyCMaTPUBAET PACHPEACICHUE €ro MO KiIaccaM W CTPYKTYPUPOBAHUE MO
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE H
Ka4eCTBEHHBIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYECHHS XHMHU C YYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHON
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBaHHM K
pe3yiibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LieJIed N3yYeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYyYalolerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIYXUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
oOyyJaroiierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPatOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4eOHOM JIESITENIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYyYEHMHM XHMHH OOECHeYMBAIOTCS CHelupUuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTrO Ioaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBa€TCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TMmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyXarlolmuid MUy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHbIM METOJaM T[IO3HAHUS TMPU M3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MOBCEIHEBHOM JKH3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCciaoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yYatOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroluxcsi T'yMaHUCTHYECKMX OTHOIIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, COCTABIACT 68 yacoB (110 2 yaca B HECIIO).



COJAEPKAHUE OBYUYEHUA

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKIHs

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMHYECKUX DJJIEMEHTOB IE€PBBIX TPEX MEPUOAOB, KaausA, KAIbLIUA U HX
COCIMHEHUA B COOTBETCTBMM C IIOJIOKEHHMEM »3JIEMEHTOB B Ilepuogmueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BelecTBa: BHIBI XUMHUYECKOW CBS3M. THIIBI KPUCTAIUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMAYeCcKHX peakluid Mo pa3auyHbIM MPU3HAKaM (110 YHUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
Y4acCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUECKHE
YPaBHEHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M IeTepOTreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTb XMMHYECKOW PEaKUUH M IOJIOKEHUE XUMHYECKOIO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHON peaKiuu. CocraBnenue YpaBHEHUMU

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIX ~ PEaKUU C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOLUAIUN. DJIECKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMudeckon cBsi3u. CteneHs aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO 0OMEHa,
IOJIHbIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojell B CBeTe€ MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconnanuu. KauecTBeHHbIE peakiiuv Ha HOHBI. [[oHSATHE O THIAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB



(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKLHH
OT BO3ACHCTBHS pAa3IMUHBIX (PAKTOPOB, HCCICIAOBAHUE BJICKTPOMPOBOTHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, WLIENOYed U CoJied
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakluudid HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), paclliO3HABaHUE HEOPraHMYEeCKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
HKCHEPUMEHTAJIbHBIX 33]1a4.

Hemertanibl 4 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHbIEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHass KHCIIOTa, XUMUYECKHE CBOMCTBA, IOJy4YeHUE, NPUMEHEHHE. [lelicTBre
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHWe XJIOPUIbl U KX
HAXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTeleHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3MUeCKHMe M XUMUYECKHE CBOMcTBa (00mMe Kak
NPEeACTaBUTENS Kjacca KHUCIOT W crneuu@puyeckue). XHUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUs CEpHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEAKMs Ha
cynb(dar-uon. HaxoxneHnve cepbl U €€ COCIMHEHHMH B TIPHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHUSAMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIECHHA. A30T, PACHpPOCTPAHEHHE B MPUPOLE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nUecKkue 1 XMMUYECKHUe CBOMCTBA, MOMydyeHue U npuMenenue. Cou aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoiyuyeHue, (GU3NYECKUe U XUMUYECKHE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCJIOT M crhenuduueckue).
Hcnonp30BaHWEe HUTPATOB M COJIEW aMMOHHST B KAyeCTBE MHMHEPAIbHBIX
yaoOpeHuil. XuMru4YecKoe 3arpsi3HeHHe OKPY Kalollel cpeibl COETMHEHUSIMH a30Ta



(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
anyotpornueie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMHUIESCKUE CBOMCTBRA,
nosyuyenue. Mcnons3oBanue GocdartoB B Ka4yecTBE MUHEPATBHBIX YI0OpEHUM.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHMS.  YTIEpOoH,  auIOTPOIHBIE
MOAU(UKAIIMKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoiictBa. AncopOuus. KpyroBopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a rino0anbHOrO MOTEIJICHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KucaoTa U €€ cou, uX PU3NYECKUe U XMMHUYECKHE CBOMNCTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbBIC MOHITUSL 00 OPTAHMYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriiepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, STaHOJI, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpuposHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
MPOJAYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yrieBoJgax — U ux
poJIM B OKM3HM 4YeloBeka. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcunie kpemaust (I1V) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

H3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHe W XUMHUUYECKHE CBOMCTBA
TAJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, H3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON Peakiny Ha CyJbdar-
MOH W HaOJIOJICHHE MpuU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (HU3NYECKUMU



cBoiicTBaMu a3ora, ¢ochopa W HUX COCNUHEHHWHA (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHul, moaydeHue,
coOupaHue, pacno3HaBaHWE M M3yYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), V3YUYCHHE Mozenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
MpoLIecCCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclo3HaBaHUE M U3yuUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, IMpOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYECHHE MNPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTANIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTallbl U UX COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TmnonoxkeHus B llepmoamyeckor cucreMe xumuueckux daeMmeHTtoB . N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAall
HanpspKeHUH MeTayuioB. OU3ndeckrue U XMMUYECKHE CBOMCTBA MeTauioB. Oouue
CHocoObl TONy4eHUs: MeTaiyioB. IloHATHE O KOpPpPO3UMH METAIJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Koppos3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoOeHHE MX aTOMOB, HAXOXJECHUE B MIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HATpusi W Kaius. [IpumMeHeHne IIeNoYHbIX METAIOB M HX
COCIMHEHUM.

[IlenouyHo3eMenpHbIE META/UIBl MAarHMM W KaJbLUUWM: TIOJIOKEHUE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XUMMUYECKHE CBOMCTBA MarHus
U Kanpuuda. Baxseiiine coeauMHeHUsT Kainblus (OKCHUI, THUIPOKCHMA, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTPaHEHHUS.

AJroMuHUNA: TIoJioxkeHue B [lepuonandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHUE aToma, HaxOXJeHHE B Ipupone. Pusnyeckue U
XUMHUYECKHE CBOMCTBA altOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: monoxenue B [lepruoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aTOMa, HAXOXKIEHUE B npupoac. Pusnmyeckue wu



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJyUCHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpasllaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3y4YE€HHE  PE3YyJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[IA
KaJIbIUSA W HATpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpOLlEcCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIOJB30BAaHHWE  BHUICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUECTBECHHBIX PEAKIW HAa MOHBI: MarHus, KajblHWs, aJlOMUHUA, LIMHKA, KEJe3a
(I u xenesza (111), mexu (11), HaOmOaCHUE W OMKMCAHUE MPOIIECCOB OKPAITHBAHMS
IUIAMEHU HWOHAMHU HaTpusl, Kalausl M Kaiublusad (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCHJIA [IMHKA, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BaxHenmne
METaJUIbl U UX COETUHEHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW >XM3HM 4YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUECKUX peakuui B ObITy. IlepBas momoins npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XHUMHUYECKOE 3arps3HEHUE OKpYyXKarouled cpenbl (MpeAenbHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xuMun B pemieHnn 3KoJI0ruuecKux
pooem.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mescnpeomemmnuwie céasu

Peanuzanmss MeXIpeAMETHBIX CBSI3€M INPU HM3YyYEHWH XMMHHM B 9 Kiacce
OCYIIECTBIISICTCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO I[UKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHbIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, IaPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHU],
W30TONbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsil, MPOBOJHMKH,
NOJYIPOBOJHUKHY, AUDJICKTPUKH, (POTODJIEMEHT, BEIIEeCTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast



peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMUUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.
buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMA, MUHEPAIBHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.
['eorpadus: armocepa, ruapochepa, MHHEpadbl, TOPHBIE TOPOJBHI,
M0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B X0/¢ OOYyYECHHS XHMHUU B CIMHCTBE Y4YCOHOW M
BOCHUTATEILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIIMHN 00yUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IEHHOCTHBIX OPHUEHTAIUA W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) TPa)KIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJTHEHUU Y4YeOHBbIX, TO3HABATEIBHBIX 3a]ay, BBINOJHEHUA XUMHYECKUX
HKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM MeATeTbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpA, TMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

[I03HABAaTEIIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJIyYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIIOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4EeOHBIMH TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHA OOyuY€HUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KyPEHHS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTamM TpPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCCUOHATBHON IEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyLIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAy4YHOW KapTHHE MHUPA, U YHUBEpCaJbHbIC yYUeOHbBIC NCUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCEe TNO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHCHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY>KICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TIO3HABATENIbHBIX 33/a4 OMpPeNeIEHHOTO THUIIA, MPUOOPETEHHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOWpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHUsT HHGOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEIJIOKEHHOM 3a]1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMeTHBIX pPE3yJbTAaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEPHpPETaLNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xoHIy oOydenus B 9 kj1acce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TMOHSATHUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUUALNS, PEAKUUA HOHHOTO
oOMEHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecHe, oOOpaTUMble U
HEOOpaTUMBbIE pPEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAHOBJICHUE,
aIIOTpoNus, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAf,
METaJuIMYecKasi), KpHUCTAJUIMYECKass pelmETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW PpEAKLIHMH, MPEACIbHO IOIyCTUMAs
koHueHTpaus [1/IK Bemecrna;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJIeHUS (HOpMyT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

® ONpEAeNATh BAJICHTHOCTh U CTEIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIVHEHUAX PpA3IUYHOIO COCTaBa, NPUHALIEKHOCTh BEIIECTB K
ONMpeAeNEHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMUECKas) B HEOPTaHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapakTep cpeabl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUM KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cwmbich llepunoamueckoro 3akona /. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIUCHIBAaTh W XapaKTepHU30BaATh
tabnmuunyto (opmy [lepruoanueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHasg moarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HauYEHUs, KOTOpbIE MMEIOTCA B NEPUOJUYECKOM Tabiuue, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpenieieHde HMX 1O JJICKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHEHUI B



mpenenax MaJbIX MePUOJIOB U TJIABHBIX MOJTPYIII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YKUCIy W COCTaBy YYACTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBA TIPOCTHIX MW CJIOXHBIX BEIIECTB, TOITBEPXKAAas OIMCAHUC
MpUMEPAMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMUYECKUX PEaKIIii;

COCTABJISITh  YPaBHEHUS AJICKTPOJUTHYECKON JMCCOIMAIMM  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMM HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, TMOATBEPKIAIONUX CYIICCTBOBAHUC
TEHETUYECKOM CBS3M MEK/Ty BEIICCTBAMH PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO J3JIEeMEHTa 10 (dopmyJie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

COONIOJaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyJIOW U
7abopaTOpHBIM  00OpYy/JOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TII0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYECHUI0O W COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMu-,
nonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I M3YYCHHS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKIWi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MbICJICHHBIM).



TEMATHYECKOE IINTAHUPOBAHHME
9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKkIu
[loBTOpEeHue u yrimyOneHue 3HaHUM Bu6moteka [IOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIALIMS. 3 1 1 bu6nmoreka LIOK
' XUMHYECKUE PEAKIK B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' snemeHToB VIIA-rpynmel. ["amoreHs https://m.edsoo.ru/7f41a636
: JIEMCHTOB -TPYIIITBIL. "
py P https://m.edso0.ru/7f41a636
COCTUHEHUS
23 saowomonaspym, A oobop i | 7 ; Budmore 0K
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
24 snowormon NAcrpyanms Vinepon 5 1 ,  BuGmorena LK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO01111e CBOMCTBAa METAJIIOB 4 bubamorexa LOK
https://m.edsoo.ru/7f41a636
bu6nmoreka [IOK

3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 https://m.e dsg).ru 17§413636

Hroro mo pazneny 20
Paznen 4. Xumus 4 OKpyKammas cpeaa
4.1 BemecTBa 1 MmaTepuansl B KU3HU YEIOBEKA 3 bubmorexa HOK
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME
9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
u/n Tema ypoka Beero Kontpoabnsie IIpakTHyeckue wayenus o0pasoBaTe/bHbIE
padoThI padoTbI pecypcbl
[lepuoauueckuii 3aK0OH.
[Iepnoanueckas cucrema
XuMU4eckux anemeHTos Jl. 1. 1 bubnuorexa [JOK
Menpeneesa (1 mapra 1869 — Jlenn https://m.edsoo.ru/00adb59e
oTKpseITH [leproauueckoro
3aKOHa)
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB Xf/)IMI/IIIeCKI/IX 3JIEMEHTOB 1 bubmmoreia LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u HoMeHKIaTypa 1 bubnmnoreka [JOK
HEOPraHMYECKUX BEIICCTB https://m.edsoo0.ru/00adb7e2
Buapl xumMuueckoil CBA3U U TUIIBI 1 bu6nmoreka [JOK
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
«IToBTOpEHue u yrimyoieHue 1 1
3HAHUN OCHOBHBIX Pa3fIesIOB Kypca
8 kiacca»
Knaccudukanmst xumuaeckux 1 bubnuorexa [JOK
PEaKIyii o Pa3InIHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOI Butmorexa LOK
peakuuu. [IoHATHE O TOMOT€HHBIX U 1

TCTCPOTCHHLIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

(30 aBrycra 1852 — Jlenb poxxaeHue
Skoba Xenapuka Bant-I'odda)

IloHaTHE O XUMUYECKOM
paBHOBecuU. DakTOPBI, BAUSIOLIUE

bubmuorexa [JOK

8 1 CIOPOCTD XHMITHCCIOH peartit https://m.edsoo.ru/00adc28c
Y TIOJIO’)KEHUE XUMUYIECKOTO
paBHOBECHS
9 OKHCIUTENBHO- bubnuorexa [JOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adcade
Teopus 2MeKTPOTUTHUECKOM
ucconnanuu. CuibHbIe U cradbie
10 jﬂeKT[I)lOJ'I;TBI (19 depans 1859 r. bubmmorexa LIOK
https://m.edso00.ru/00adcd68
— Hens poxaenust CBante
AppeHnuyca)
11 Honnble ypaBHEHHS peakiuui bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE NPEACTABICHUMN bubnmnorexa [JOK
00 2JIeKTPOIINTHYECKOM https://m.edsoo.ru/00add5d8
JUCCOLIMAITUU
XUMHUYECKUE CBOMCTBA COJIEN B
13 CBETE MpeACTaBICHUH 00 bubmorexa [JOK
N https://m.edso0.ru/00add8b2
AIEKTPONTUTUYECKON TUCCOIIUAIIUT
14 [TonsTHE O TUIpONH3E CONEN bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTU3alus bubnmoreka [JOK
3HaHUHI https://m.edsoo.ru/00addd12
16 [TpakTrueckast pabora Ne 1. bubnnorexka [JOK



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

«Perienne 3KCrepUMEHTATBHBIX
3a7au»

(ecTecTBeHHOHAyYHAs
TPaMOTHOCTB)

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

KonTtponsnast padora Ne2 o reme

17 «ONEeKTpoIUTHYECKast bubmumoreka [IOK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addec0
pEeaKIMK B pacTBOpax»

OO6m1as XxapakTepucTHKa rajJoreHoB.
18 XI/III\I/III/I‘-IGCKI;@ CBI())I?ICTBa Ha TIpUMepe bubnuorexa LIOK
https://m.edso0.ru/00addfe2
xJjopa
XimopoBogopoa. CoJisiHast KHCIIO0TA,
19 XHMquCIfHS CﬂOﬁCTBa MOJTy4YeHue Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTiueckast pabota Ne 2 o Teme
«ITomyueHne COnsTHON KUCITOTHI
20 I/I3y‘le}II{I/Ie €€ CBOMCTB , Bubmorexa IOK
https://m.edso00.ru/00ade348
(ecTrecTBEeHHOHAYYHAas
TPaMOTHOCTB)
Brruncnenus mo ypaBHEHUAM
XUMUYECKHUX PEaKLU, €CIU OJUH
21 n3 peal“eHTOBpI[aHLI: M30BITKE ’ bubmorexa LIOK
https://m.edso00.ru/00ade488
(ecTrecTBEeHHOHAYYHAas
TPaMOTHOCTB)

99 OO01mas xapakTepucTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmoTponHbie MO)II/I(i)I/‘I'KaHI/II/I CEpBL. BuGmorexa LIOK

23 Haxoxnenue cepsl u e€

COEIMHEHUH B IPUPOJIE.

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



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XHUMHUYECKUE CBOMCTBA CEPBI

CepoBoopo/1, CTpOCHHE,

24 buU3HYECKUE U XUMUYIECKHE bubmorexa LIOK
cBoficTBa https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KucaoTa
25 (1)H3H‘IIIGCKI/IIC) u XI/II\EI/I‘IGCKI/IC ’ bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, IPUMEHEHHE
XYMUYECKUE peaKilui, JexKallue B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIlei cpenbl
COCTMHEHUSIMU CEPBI
Brruncnenue maccoBoit 1onu
97 BBIX0/1a MTPOJYKTa peaKkiuu bubnunoreka [JOK
(ecTecTBEHHOHAYYHAsI https://m.edsoo.ru/00adec8a
IPaMOTHOCTB)
OO01mas xapakTeprcTUKa dJIEMEHTOB
VA-rpynmesl. A30T,
28 paCpro};TpaHeHI/Ie B IIpUpOJIE bubamorexa LIOK
’ https://m.edsoo.ru/00adeea6
buznyecKrue 1 XUMUYECKHE
CBOICTBA
AMMHuak, ero pusnuecKue u
29 XUMHUYECKHE CBONCTBA, MMOTyYCHHE Bu6miorexa LIOK
’ https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
[TpakTrueckast padota Ne 3 o Teme
30 «ITonyueHnne aMmMuaka, u3y4eHue bubnmuotexa [JOK

€ro CBOMCTB)»
(ecTecTBeHHOHAyUYHast

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

IPaMOTHOCTB)

A3oTHas KucioTa, e€ Gpusndeckue u

bu6mmoreka [IOK

31 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
oOpeHuii. XuMHU4YecKoe
32 z;[rpﬂI;HeHHe OKPY’KaIoIen cpeabl bubmmorexa LIOK
https://m.edso0.ru/00adf518
COCTMHEHUSIMU a30Ta
(7 urons 1893 — Jlenb poxkaeHus
Opnunra J[»xoHcoHa)
®docdop. Okcua pochopa (V) u
33 (bocg))oé)Haﬂ ann((l))Ta Q)Q)Pl;)SH(‘ICZKI/IC u bubmmorexa LIOK
o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJYICHHE
Hcnonb3oBanue pocdaros B
34 KaueCTBE MHUHEPATbHBIX bubnunoreka [JOK
ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
Yrnepon, pacnpocTpaHeHue B
35 npnpzz(z gmnlfiecxrl)/le " bubamorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxkcupel yraeposa, ux Gpusndyeckue
U XUMHUYECKHE CBOMCTBA.
36 DKosoruyeckue npoodaemMbl bubamorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)
37 VYronpHas KUCIIOTa U €€ COTN bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
38 [Ipaktuueckas pabora Ne 4 mo Teme bubmuorexa [JOK
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"IlosrydyeHune yrieKuciioro rasa.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"
(ecTecTBeHHOHAyYHAs
TPaMOTHOCTB)

[TepBoHauanbHBIE MOHATHS 00
OPraHMYEeCKHUX BELIECTBAX KaK O

https://m.edso0.ru/00ae027e

39 COCTMHEHUSX YIJIepoaa 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
(1861 r. — mybnuKanus TeOpuu
ctpoenust A.M. bytneposa)
40 KpemHuuii u ero coequHeHus 1 Bubnuorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemenue skcriepuMeHTATEHBIX
41 3a7a4 no reme «BaxkHenmue 1 bubnuorexa [JOK
HEMETAUIBI U MX COETUHECHIS https://m.edso00.ru/00ae0bf2
(ecTecTBeHHOHAyuYHast
IPaMOTHOCTB)
Konrpomsnas padora Ne3 mo teme
42 <<BaX<r;I€ﬁMHe EeMeTaJmm U UX 1 bubmmorexa [OK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO61as xapakTepuCcTHKa
XUMHUYECKHX AJIEMECHTOB —
MeTauIoB. MeTaminyecKkasl CBSI3b U
43 MeTaJTNYeCKast KpUCTaLTHIecKas 1 bubmmorexa LIOK
. . https://m.edsoo.ru/00ae103e
pemérka. Pu3n4yecKre CBOMCTBa
meTtasuioB (8 ¢espais — [leHpb
POCCHIICKOM HayKH)
44 XHUMHUYECKHE CBOICTBA METAJIIOB. 1 bu6mmoreka [IOK
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DIEKTPOXUMUYECKUN PsiJ
HaIPSOKEHUH METAJIIOB

https://m.edso0.ru/00ae1156

O0611me crocoObl MoTydeHUst
MetaiuioB. CiutaBbl. Beraucienus
10 YPABHCHUAM XUMHNYCCKUX

45 peakIuii, eciid OJNH U3 PeareHTOB BuGmnorexa LIOK
’ https://m.eds00.ru/00ae1156
COJICPXKUT IPUMECH
(ecTrecTBEeHHOHAYYHAas
TPaMOTHOCTb)
[TonsaTue 0 KOppO3UN METAIIIOB
46 (16 nexabpst 1928 r. — Jlenp bubnnorexa [HOK
poxaenue B.A. [ypuna (MeTOIbI https://m.edsoo.ru/00ae1278
00pBOBI ¢ KOppO3UEH))
bu6mmoreka [IOK
4 [enoumste Meranst https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnmnoreka [JOK
Kayus https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuorexa [JOK
KaJbIUA U MarHUi https://m.edsoo.ru/00ae15e8
50 Bakueimue coemMHEHN KaJIbLIUS bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o0011eHre U cucTeMaTu3alus
3HAHUHN
59 JK&cTKkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
Hp{le‘KTI/IT-IeCKaSI pabota Ne 6 o "TeMe Butmorexa LOK
53 "YKEcTKOCTh BOIBI U METOILI €8

ycTpaHeHus" (eCTeCTBeHHOHAayYHas

https://m.edso0.ru/00aelae8
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TPaMOTHOCTB)

54 J—— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COTTU bu6mmoreka [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUM
[IpakTuueckas padora Ne 7.
Pemenue skcriepuMeHTATEHBIX
59 3a7a4 no reme «BaxkHenmue bubnuorexa [JOK
METAJUIbl U UX COCIMHEHUS» https://m.edso0.ru/00ae3de8
(ecTecTBeHHOHAyuYHast
IPaMOTHOCTB)
Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIA OJTUH
13 pEareHTOB JIaH B M30BITKE WIIH
60 cozlloepxcHT anfMecn. Brruncnenus bubamorexa LIOK
. https://m.edso0.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOIYKTa
peakiuu (ecTeCTBEHHOHAYYHAS
TPaMOTHOCTB)
61 O06o0mIeHre U cucTeMaTH3aIus
3HAHUH
62 KonTponbnas padota Ne4 o teme

«Baxuenme MeTajuibl 1 UX
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COCOAUHCHUA»

63 BemecTBa u matepuaisl B 1 bubnuorexa [JOK
MOBCEHEBHOM KU3HU YelIOBEKa https://m.edsoo.ru/00ae3f50
XUMHYECKOe 3arpsi3HeHue

64 OKpYXaloIleil cpeapl 1 bubnuorexa [JOK
(05 urons — BcemupHbIii 1eHb https://m.edsoo.ru/00ae4270
OXpaHbl OKpPYKarOIIeH CpeJIbl)

65 Posb xumuu B perieHun 1 bubnnoreka [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270

66 O0o001IeHe U CHCTeMAaTH3AINS 1 bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ae0d0a

67 PesepBusiit ypok. O6o0mieHue u 1 bubnunoreka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00adb33c

o g{iclf/;leHHe ¥ CHCTEMAaTH3AINS . BuGmiorexa LIOK

https://m.edsoo.ru/00ad9cb2
(26 mas — Jlenp xumuka)
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus 9 kimacce. ba3oBwriii ypoBerb. Yueonuk (k HoBomy DI1, 2023 rox). YMK
"Xumus I'adbpuensina O.C.". ®I'OC

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJISA

1. Xumus 9 knacc. ba3oBbiit ypoBeHb. YueOnuk (k HoBomy PII, 2023 rox).
YMK "Xumns ["abpuensna O.C.". ®I'OC

2. "Xumus. 9 xknacc. [IpoBepouHbie U KOHTPOJIbHBIE PabOTHI. ba3oBbIit
ypoBeHb. PI'OC"

3. "Xumus. 8-11 kmaccel. Cuctema 3ajaHui IO TEMATHYECKUM OJIOKAM.
[Tporpamma O. C. I'abpuensna"

4. T'paduyeckue qukTaHThl o xuMuu: 9 kiacc. — M.: BAKO, 2017. - 112 c.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

. Poccuiickast aiekTpoHHas mKkoja. https://resh.edu.ru/

. «Yuu.py» - https://uchi.ru/

. «SIKmacey - https://www.yaklass.ru/

. MobunpHOE 371eKTpoHHOE 00pa3oBanue https://mob-edu.ru/

. ®oxkchopn - https://foxford.ru/about

. «Cupuyc. Onnaiin» - https://edu.sirius.online/#/

. «MapkeTruieric oopazoBaTenbHBIX yeyr - https://elducation.ru/
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