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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOoJaBaHusl yYCOHOT0 IpeaMeTa « XUMUsDHY
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHUS XUMHU C YU4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (hOPMHUPOBAHUS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUpOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



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

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUU Ha ONPEIEIEHHOM dTane €€
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbl 1O MPUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBINOJHSAA (PYHKIMM OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOAUT (DOpMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHH, 3aKOHOB M TEOPETUUCCKHUX TOJIOKEHUMH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

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

— (OpMHUPOBAHME HWHTEJUIEKTyaJIbHO PpPa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JE€ATEIbHOCTH, HAy4YHbBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX yHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY’KaroIlIer0 MHUpa, MCIOJB3Yysl 3HAHUS U OIBIT, TOJyYEHHBIC MPU H3yUYEeHUHU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYAOBOM JESATENBHOCTH B IEJSX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUIIS U HAMPABIEHHOCTH AAbHEHIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuoanueckass cicTteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmomnueckoi
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPTaHUYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakuuid Mo pa3auvyHbIM MIPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETEHEN OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYecKoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O TOMOreHHBIX M I'e€TepPOTr€HHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBienue YPaBHEHUM

OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUd C  HCIOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3m auccOLMallii BEUIECTB C PAa3JIMYHBIMU BUIAMHU
xumMudeckon cBsizu. Ctenens aucconuanuu. CHIIbHBIC U C1a0bIe DJIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJIHbIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U COJ€M B CBETE TMPEACTaBICHUN 00 AJIEKTPOIUTHIECCKOM
nucconunanuu. KadecTBeHHbIE peakiiny Ha MOHBL. [loHATHE O THIIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYEeCKHUX
BEIIIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XMUMHUYECKOW peakiuu



OT BO3ACHCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMK KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKU  TPOTEKAHMs]  peakluMid  HMOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHre, peaklMH pa3yIoKEHHs, COETUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMWd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHUMHUYECKHME CBOWCTBA Ha IpPHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTalylaMH, HeMeTalylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
ConsHas KuciIoTa, XUMUYECKHE CBOMCTBA, IMOJIYy4YECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHne XJIOpUIbl U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3nYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOICTBa cepbl. CepoBOIOPO, CTpOoeHHUE, (PU3MUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeICTaBUTENd Kjlacca KHCIOT M crneuuduueckue). XUMHUECKHE peakliuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJYYEHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynb(dar-uon. HaxoxaeHnue cepbl U €€ COCNMHEHHMA B TMpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpPaHEHHUE B MPHUPOJE,
duznyeckue U XxuMudeckue cBoiictsa. Kpyrosopor a3ora B npupoje. AMMHaK, ero
duznyecKkue u XMMHUYECKHE CBOMCTBA, NoJyuyeHue U npuMernenue. Coiu aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJlydeHHe, (PU3MUYECKHUE U XMUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kacca KUCIOT U CHEHU(PUYECKHE).
Hcnonb3oBaHuEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEPAIbHBIX
yaoOpeHuil. XuMHUYeCcKoe 3arpsi3sHeHUE OKPYIKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,



annotpornueie Monupukammu ¢Gocdopa, GuzNUECKUe M XUMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKUE U XUMHUIESCKUE CBOMCTBRA,
nonyuenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YI0OPSHUIA.

O6mas xapaktepuctuka 3nemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHUS.  YTJEepoj,  aJUIOTPOITHbIE
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBorcTBa. Ancopouus. Kpyroopot yriepona B npupoje. Okcuabl yriepojaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noinyuyeHue W mnpuMmeHeHne. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SUCTBE.

[TepBoHa"aEHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSAUHEHUSIX
yraepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HePTb),
MPOJIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBONCTBA, TOJY4YCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakKHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
IIPOBE/ICHUE KAYECTBECHHBIX PEAKIIUN Ha XJIOPHUJI-WOHBI U HAOIIOACHUE TIPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIHue (PU3NYESCKHE W XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIIOB), O3HAKOMJICHHE C
oOpazmaMu  ceppl MU €€  coeAUHEHUSIMH  (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOEHUE Mpoliecca OOyIIMBaHUs caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeakIny Ha CyJbdar-
WOH W HaOII0JeHWe TpHu3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO MCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yAOOpEHUH, MOIydeHuUE,
coOupaHue, pacrno3HaBaHUE U H3YUYCHUE CBOICTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaT-uOH U M3YUYECHHE MPU3HAKOB
UX TIPOTEKaHHUsI, B3AMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclo3HaBaHUE M U3yuUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-WOHBl W W3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHenme HeMETAIUTbI U UX COSTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmogmdeckor cucrteMe XuMHYecKuX d3yemeHToB [[. U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTauioB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIoCcOOBI TONy4YeHUs MeTauioB. [loHsTHE O KOPpPO3WHM METAIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YyTyH, AIOPAJTIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XUMMHUUYECKHUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHHUE B MIPHUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenouno3eMenpHbIE  METAUIBI MAarHUM W KaJbLUUW: TIOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux sneMmeHToB JI. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nUecKue U XUMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueliuie coequHEHHS KalblUs (OKCHI, THUIPOKCHI, COJIH).
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJroMUHHN: TIoJi0keHue B [lepuoanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxOxAeHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
AJTIOMUHUSL.

Keneszo: monoxenue B [lepruoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aToOMa, HaxXOXJIeHUE B mpupoac. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U coiu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJTyYCHHE.



Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/IOB M CIIaBOB, WX (UIHYECCKUMHU
CBOMCTBaMH, M3yYEHHE  PpE3YyJIbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIU W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHHS JKEIe3a B KHCIOPOJE
(BO3BMOKHO  KCMOJIb30BAaHME  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaJbLMs, aJlOMUHUS, [IMHKA, Keye3a
(I u xenesza (111), meau (11), HaOmOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusd W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme «BaxkHelmue
METAJUIbI K KX COECIUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IOBCEIHEBHOM >KM3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyKarouleh cpenbl (MpeesbHas I0mycTUMas
KOHIIeHTpaIus BemiecTs, nainee — [1JIK). Pons xuMuu B perieHnn 3K0I0ruyecKux
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.

®dusuka: wmarepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUM 3apsj]l, MPOBOHUKH,
MOJYTIPOBOJHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocunres, npixanwe, Omocdepa, IKOCHCTEMA, MUHEPATHHBIE
yA00peHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
TI0JIC3HBIC HCKOIIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TNO3UTHUBHBIX ILIEHHOCTHBIX OpPHUEHTAUHUU U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHUWs 3HAYEHUS XUMHYECKOW HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBbHOCTU MPHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEAECHUE W TIOCTYNKM CBOMX TOBApUIIECH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY JIJIi TIOHUMAaHUS CYIIIHOCTH HAYyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOAMMBIC I OOBSICHCHHUS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH MpH  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE 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 TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTHCA UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

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



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHS HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHM,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJBb3YyEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEYUMS B U3yUAEMbIX MPOLIECCAX U SIBJICHUSIX.

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 CYKJICHUI;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3aIllMd W IIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIIEHHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JuarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

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

KoMMyHHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  MPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Yy4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBICHHON LETU, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOW deaepanbHol pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JNEITEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX ¥ HOBBIX CUTYAITHsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHUYECKHUX MOHSATUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHHWOH, NPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakuuu, MOJib, MOJSIpPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs UCCOLMALMS, PEAKIMU HOHHOTO
oOMEHa, KaTaiu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble H
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAJUIMYEeCKass pemeTka, KOppo3Hs METaJUIOoB,
CIUIaBbl, CKOPOCTb XHMHYECKOM PEAKUHH, MPEAETbHO JIOMyCTUMAas
koHueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpPEIENATH BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OnpenenéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XHUMHYECKOU
CBSI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpeisl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATh U XapaKTepPU30BaTh
tabnmmunyio (opmy [lepruoanueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHasg moarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCIIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJICKTPOHOB W
pacnpeneieHue WX TI0 DBJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTA B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B



npejenax MajiblX MEPUOJIOB U TIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY UM COCTaBY YYAaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUUM COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JHMCCOLMALUU  KHUCIIOT,
LIEI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKY BEUIECTBAMU PA3JIMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3IUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 10 (dopmyie
COEJIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBuUjia  TOJB30BAHUA  XUMHYECKOW  TOCYJOoM |
Ja00paToOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAWTh  PEaKIUW, TMOJTBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSIThL OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — i1 U3y4YE€HUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHBbIC METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJEINPOBAaHNE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
KonTposmpyembie
Ne HaumenoBaHue pa3jieioB u (uudpoBbie)
Kontpoasnbie | IlpakTuyeckue 3JIEMEHThI
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI COJlepKaHUA
pecypcsl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
I1 0
N E
' pasa https://m.edsoo.ru/7f41a636 | 3.2 4.3.34.3.5
Kypca 8 kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK 29
' XUMHYECKUX PEaKIUii https://m.edsoo.ru/7f41a636 '
DIIEKTPOIUTHYECKAS Eub 1OK
nOIMOTEKA
1.3 . X 8 1 1 3.2
FHCCOUHATLIT. AHMITICCKHE https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no paszneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
OO01mas xapakTepucTHKa
2.1 XI/H\]/IJf/IquKII?IX 3n:MeHTOB VIIA- 4 1 bubmmorexa [TOK 11122312
' https://m.edsoo.ru/7f41a636 | 4.3.34.3.54.3.6
rpynsl. I'agoreHnst
OO01mas xapakTepucThKa
29 XUMHYECKHX 37ieMeHTOB VIA- 5 bubmuorexa [IOK 312433435
' rpymmst. Cepa u eé https://m.edsoo.ru/7f41a636 | 4.3.6 5.3
COCTMHECHUS
53 OO01mast XapakTepuCTHKA 7 1 bubmmorexa [JOK 3.1.24.3.34.35
' XUMUYECKHX AJIeMeHTOB VA- https://m.edsoo.ru/7f41a636 | 4.3.6



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

rpymbl. A30T, pocdop 1 ux
COCIIMHCHUS

OO61mas xapakTepucThKa

24 XMMHYECKHUX 371eMeHTOB 1V A- 3 bubmmorexa LIOK 312433435
' TPYIIBL. YTIEPOI U KPEMHHUM https://m.edsoo.ru/7f41a636 | 4.3.6
U UX COEIUHEHHS
Hroro no pazneny 25
Pa3pen 3. MeTaJJIBI M BX COeIUHEHU S
Eus OK 1.1.111.21.1.3
3.1 OO01111e cBOMCTBA METAIIJIOB 4 htI'/cI S?Z;ngsaogru 17412636 121122134
DS.17M.EC500. 223114432
3.2 Baxueiimme Metamisl 1 ux 16 bubmmorexa LIOK 1223113244
' COEIMHEHUS https://m.edsoo.ru/7f41a636 | 4.3.34.3.54.3.6
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u matepuansl B 3 bu6mmoreka [JOK 411412416
' JKU3HU YeJI0BEKa https://m.edsoo.ru/7f41a636 | 4.1.4
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KJIACC
N Kosun4vecTBo 4acoB i JJIeKTPOHHbIE
] ara
nugposbie Hcnoab3yemoe
n/ Tema ypoka Bcer KonTpoabubl | IlpakTnyeckm | H3YYeHH
o0pa3oBaTe/bHbIE o0opynoBaHue
n 0 e padoThbI e padoThbI A
pecypchl
[Tepuoanueckuii
3aKOH.
[Iepuonnueckas bubnuorexa [JOK
cucremMa 1 https://m.edsoo.ru/00adb59
XUMHYECKUX €
anemeHToB Jl. U.
Menpeneena
[Ipubopsl, HabopEI
3aKOHOMEPHOCTH B HOCyJbl U
W3MEHEHUU CBOWMCTB Bbubnuorexa LIOK 1a00paTOPHBIX
XAMUYECKHUX 1 https://m.edsoo.ru/00adb6b = npUHAIIEKHOCTEN
3JIEMEHTOB MEPBBIX 6 JUTISl XUMHUYECKOTO
TpEX MEePUOOB JKCIEPUMEHTA
00111ero Ha3HAYCHUS
[TpuGopsl, HAGOPHI
TTOCYbI K
Knaccudpukauus n 4
bubnuorexa [IOK 71a00paTOPHBIX
HOMEHKJIaTypa .
1 https://m.edsoo.ru/00adb7e | HOpUHAMIEKHOCTEN
HEOPTaHUYECKUX
2 IUTSL XUMHAYECKOTO
BEIIIECTB
JKCTIEPUMEHTA
00111ero Ha3HAYCHUS
Bunasl xumuueckoit 1 bu6nmoreka [JOK Monenu



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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CBSI3U W THUIIBI https://m.edsoo.ru/00adbac | kpucCTATHYECKUX
KPUCTAJUTMYECKUX 6 peueTox
pemETOK

KonTposnbnas

paborta Nel mo Teme
«IToBTOpEHUE 1
yrityOJieHre 3HaHU!
OCHOBHBIX Pa3JIeJIOB
Kypca 8 Kiacca»

[Ipubopsl, HabopsI

Knaccudukanums IOCY 1Bl U
XUMHYECKHUX bubmuoreka [JOK 71a00paTOPHBIX
peaKumii 1o https://m.edsoo.ru/00adbcb | mnpuHaIIEKHOCTEN
pa3IMYHBIM 0 JUTSL XUMHYECKOTO
MIPU3HAKAM JKCIICPUMEHTA
00111eT0 Ha3HAYCHUS

IlousTue o
CKOpPOCTH
XUMHAYECKOUI bubnuoreka [IOK Hudposoit gaTunx
peakuuu. [lonstue o https://m.edsoo.ru/00adbe9 | TemIepaTypsl
TOMOTEHHBIX U a TJIATUHOBBIH
reTepOreHHBIX
peaxusax
ITonstue o
XUMHUYECKOM .
paBHOBECHIL, Bu6moreka [IOK udposoit marumk
DaxTopbI, https://m.edsoo.ru/00adc28 TeMHepaTypj)I

C IIJIATUHOBBIN

BIIMSOIITNEC HA
CKOPOCTh
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https://m.edsoo.ru/00adbcb0
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XUMHUYECKOHI

peaKkuuu u
MOJIO)KEHUE
XUMHYECKOTO
paBHOBECHS
OKHCIIUTENBHO- bubmuoreka [JOK [pubop nus
9 BOCCTaHOBUTEJIbHbBIC https://m.edsoo.ru/00adcad | MOpoBEACHUS
peakuuu € DJICKTpPOJIN3a
Teopus
JIEKTPOJIUTUYECKON bubnuoreka [IOK Hudposoii natumk
10 JIUCCOIIUAIINH. https://m.edsoo.ru/00adcd6 | 3JIEKTPOIIPOBOJIHOCT
CuiibHBIC U ci1a0bIe 8 u
BJIEKTPOIUTHI
bubmmorexa [JOK udpopoii gaTunk
HonHble ypaBHEHUS
11 . https://m.eds00.ru/00add44 | 3JeKTPONPOBOAHOCT
peakuuii
8 u
XUMHUYECKHUE
CBOMCTBA KUCIIOT U XumMuyeckas
. bu6mmoreka [JOK
OCHOBaHUH B CBETE naboparopus,
12 N https://m.edsoo.ru/00add5d
MpesicTaBIeHH 00 g PEaKTUBHI U3
AIEKTPOIUTUUECKON B NepevHs
JTUCCOITHAITIU
XuMHYecKue
CBOICTBA COJIEH B XumMmuyeckas
bu6mmorexa [JOK
CBETE nabopatopus,
13 . https://m.edsoo.ru/00add5d
Mpe/ICTaBICHHUH 00 g PEaKTHUBBI U3
ANEKTPOJIUTUYECKON B nepevHs
JUCCOTTHAITIHT
14 [TonsiTue o bubmuorexa [JOK [Tpubopsl, HAGOPEI



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
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

TUIPOJIU3E COJIeH

https://m.edsoo.ru/00add9d
4

OCYbl U
1a00paTOPHBIX
MPUHAIIC)KHOCTEN
JUISL XUMHUYECKOTO
IKCIIEPUMEHTA
o01iero
Ha3HadeHwus,pH-
METPHI Pa3HOTO
TUTIA

O06006111eHE U

bubmuoreka [JOK

15 cHUCTeMaTH3aIus https://m.edsoo.ru/00addd1
3HAHWH 2
[TpuGops1, HAOOPHI
[TpakTrueckas MOCYbl U
pabora Ne 1. bubmuoreka [JOK 71a00paTOPHBIX
16 «Pemmenne https://m.edsoo.ru/00addbf = mnpuHamIeKHOCTEN
IKCIIEPUMEHTAIBHBI a JUISL XHMHYECKOTO
X 3a7a4» IKCIIEPUMEHTA
00111eT0 Ha3HAYEHUS
KoHntposbHas
pabota Ne2 o teme
«OIIEKTpOINTHYECKA bubnuorexa [JOK
17 sl IUCCOITHAITUS. https://m.edsoo.ru/00addec
XUMHUYeCKue 0
peaxuu B
pacTBopax»
O61mas bubmuorexa [JOK
puodop st
18 XapaKTepUCTHKA https://m.edsoo.ru/00addfe

TaJIOrCHOB.

2

MOJTyYESHHMs XJI0pa
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XUMHYECKHE
CBOICTBA Ha
puMepe XJaopa

[TpuGops1, HAOOPHI

XJ1I0pOoBOAOPO.
MTOCYIbI K
ConsHast KHCIIO0Ta, V.
XHMHYECKHE bubaunorexa [IOK 71a00paTOPHBIX
19 cBoficTRa https://m.edsoo.ru/00adel0 = mHpUHAUIEKHOCTEN
’ 4 JUISL XUMHYECKOT'O
MOJIyYCHHUE,
. SHEHHE JKCIIEPUMEHTA
MIPUMEHEHHU
’ 00111eT0 Ha3HAYCHHUS
[IpakTrueckas [Tpubops1, HabopbI
MIOCYIbI K
pabota Ne 2 o Teme 4
«Iomyuenue bubmuoreka [JOK 71a00paTOPHBIX
20 COJISIHOM KHMCIIOTEI https://m.edsoo.ru/00ade34 | TpHUHAIEKHOCTEN
) ’ 8 JUISL XUMHUYECKOTO
H3yueHue eé
C Z”c » JKCIIEPUMEHTA
BOWCTB
00111eT0 Ha3HAYEHUS
Brruncaenus mo
YPaBHCHUSIM
XAMUYECKHAX but6mmoreka [JOK
21 peaKIuii, ecu oJMH https://m.edsoo.ru/00ade48
’ 8
W3 pEareHToB JiaH B B
HU30BITKE
OOmas )
XapaKTepUCTHKA bubmmorexa [JOK Hudposoii naTumk
22 snementoB VIA https://m.edsoo.ru/00ade64 | 3JIEKTPOIPOBOJIHOCT
a u
TPYTIIIBI
93 AmnIoTpOIHbBIC bu6nmoreka [JOK MOJIeHN

MOJU(DUKALIY CEPBI.

https://m.edsoo.ru/00ade64

KpUCTAININICCKUX
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Haxosxxnenue cepsl u a pemieTox
€€ coeJUHEHNN B
MIPUPO/IE.
XuMH4ecKue
CBOMCTBA CEpBI
[TpuGopsi, HAGOPHI
MOCYJIbI
CepoBoaopo, 1a60paTOPHBIX
CTPOCHHE, bubnuoreka [IOK MPUHAJIC)KHOCTEN
24 (buznvecKue u https://m.edsoo.ru/00ade80 | ISt XUMHYECKOTO
XUMHYECKHE 2 JKCIIEPUMEHTA
CBOMCTBA oO1iero
Ha3zHaueHus, pH-
METp
OKcubl cepbl.
CepHas KHUCIIOTa, .
(usHuecKie 1 Bu6auoreka [IOK [udposoii ratuuk
25 https://m.edsoo.ru/00adea2 | 3JIEKTPOIPOBOIHOCT
XHMUquCKHe 8 "
CBOMCTBA,
MIpUMEHEHNE
XUMUYECKHE
peaxiuu, Jexariue
B OCHOBE
MIPOMBILIIEHHOTO bubnnorexa [JOK
26 croco6a Mmoy4eHus https://m.edsoo.ru/00adec8

CEpPHOM KHUCIIOTBHI.
XUMHUYECKOe
3arpsi3HEHUE
OKpYKarolleu cpeibl

a
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COCAUHCHUAMU CEPhI

Breraucnenue
MAacCOBOH J0JIU

bubmuoreka [JOK

27 https://m.edsoo.ru/00adec8
BBIXOJIa MPOJTyKTa a
peakunu -
O6mas
XapaKTePUCTHKA
snemeHToB VA-
rpynnsl. A30T, bubnuoreka [IOK udpooii garunk
28 pacmipocTpaHeHHE B https://m.edsoo.ru/00adeea | 3JIEKTPOIPOBOJIHOCT
pupoie, 6 u
(buznvecKue u
XUMHYECKHE
CBOMCTBA
AMMUak, ero
(buznvecKue u .
bubmmorexa [JOK Hudposoii natumk
XUMHUYCCKHE
29 y https://m.eds00.ru/00adf00 | >IEKTPOIPOBOAHOCT
CBOMICTBA,
4 u
MOJTy9YCeHUE U
MIPUMCHCHUE
[Ipubopsl, HabOpEI
TIOCYBI U
[IpakTuueckas 1a00paTOPHBIX
pabota Ne 3 o Teme bubnuotexa [JOK IIPUHAIIE)KHOCTEN
30 «ITonmyuenue https://m.edsoo.ru/00adfl8 | ISt XUMHYECKOTO
aMMHaKa, u3yueHue 0 JKCIIEPUMEHTA
€ro CBOMCTBY» o01ero

Ha3HadyeHwus, pH-
MeTp
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

[TpuGops1, HAOOPHI

OCY/IbI U
A30THas KUCIIOTa,
5 bubmuoreka [JOK 71a00paTOPHBIX
e€ ¢puznueckue u .
31 https://m.eds00.ru/00adf30 | TpHHAIIEKHOCTEN
XUMHUYCCKUEC
. 6 JUISL XUMHAYECKOTO
CBOMCTBa
IKCTIIEPUMEHTA
00I1Iero Ha3HAYCHUS
Hcnons3oBanue
HUTPATOB U COJIEH
aMMOHHS B KaueCTBE
MHHEPAJIbHBIX .
yroBpexnit Bub6nauoreka LIOK Lindposoii naTunk
32 ’ https://m.eds00.ru/00adf51 | 3JE€KTPONPOBOTHOCT
XHUMHYECKOE 3
8 u
3arpsi3HEHUE
OKpYKaroIleu cpeibl
COCANHCHUAMN
azoTa
dochop. Okenp
dop [Ipubopsl, HabOpEI
docdopa (V) u
TIOCYJTbI U
dochopHas
KHCJIOTA bubnmnorexa [LIOK 1a00paTOPHBIX
33 ’ https://m.eds00.ru/00adf68 | mnpuHAIEKHOCTEH
¢dusnyeckue u
a U1 XUMHAYECKOT'O
XUMHYECKHE
. IKCIEPUMEHTA
CBOWCTBA,
0o011ero Ha3HaueHus
MOJIyYCHHE
Hcnons3oBanue
bubmuorexa [JOK
dbocdaroB B KOJIJICKITHSI
34 https://m.edsoo.ru/00adfc2 .
KadecTBe yn00peHuit

MHHEPAIBbHBIX

0



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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yaoOpeHui.
3arpsi3HeHUe
MIPUPOJHON Cpeibl
dbocharamu

Yraepon,
pacnpocTpaHeHue B

bubmuoreka [JOK MOJIeNN
pUpoe,
35 https://m.edsoo.ru/00adfd9 | KpHCTAIUTHYECKUX
¢busnveckue u
c peuerok
XUMHUYCCKHE
CBOMCTBa
[Ipubopsl, HabopEI
MOCYbl U
Oxcunsl yriaepoaa,
71a00paTOPHBIX
ux QU3HYECKUE U .
MPUHAJICKHOCTEH
XUMHYECKHE
. JUTSE XUMHUYECKOTO
CBOICTBA. bu6mmoreka [JOK
JKCIIEPUMEHTA
36 DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
o0miero
poOJIEMBI, e
Ha3HA4YEHMUs, MPUOOp
CBSI3aHHBIE C
JUTSL OTIPENIEIICHUS
OKCHJIOM YTJIepoJia
(V) KOJUTHYECTBEHHOTO
coJiep>KaHus
YTIEKUCIIOTO Ta3a
bu6mmoreka [JOK
VYronbHasg KUCIoTa u
37 ) https://m.eds00.ru/00ae006 = pH - MeTpsI
e€ comu
c
[IpakTnueckas [TpuGopsl, HAGOPHI
bu6mmorexa [IOK
pabota Ne 4 o reme MOCY/Ibl U
38 " https://m.edso0.ru/00ae027
[lonyuenue 1a00paTOPHBIX

YTJIIEKHUCIIOTO Tas3a.

e

MIPUHAJUIEKHOCTEN
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KauecTBennas
peakuus Ha
KapOoHaT-MOH"

JJI1 XUMHUYECKOI'O
OKCIICPUMCHTA
06mero Ha3HAa4YCHU

[TepBoHavasibHBIE
MOHATHUS 00 IaPOCTEPIKHEBBIC
bu6mmoreka [JOK
OpPraHUYECKUX MOJICITH
39 https://m.edsoo.ru/00ae054
BEIIeCTBaX KaK 0O o OpPTaHHYECKUX
COCIUHEHUAX - BEILIECTB
yriiepoia
i bubmuorexa [JOK MOJIENN
Kpemnwnii u ero
40 https://m.eds00.ru/00ae080 | KpUCTAIIMYECKHX
COCIMHCHHS
a pELIETOK
[Ipaktrueckas
ITpu6opsl, HAGOPHI
pabora Ne 5. prbop P
MOCYbl U
Pemenne
bubmmorexa [IOK 1a00paTOPHBIX
AKCIICPUMEHTAJIbHBI .
41 https://m.edsoo.ru/00ae0bf | TpuUHALIEKHOCTEH
X 3aJ1a4 110 TeMe
. 2 JUISL XUMHUYECKOTO
«Baxnenmue
IKCIIEPUMEHTA
HEMETAJITBI U UX
00111ero Ha3HAYCHUS
COCITUHCHUS
KoHntponbHas
pa60Ta Ne3 o Teme Bubnuoreka LHOK
42 «Baxnenmme https://m.edsoo.ru/00ae0el
HEMETAIIIbl U UX 8
COCTUHEHUS
Obmas
bubnnoreka [JOK MOJEIU
XapaKTepUCTHKA
43 https://m.eds00.ru/00ae103 | KPHCTAILIHYECKUX
XUMHYECKHX

9JICMCHTOB —

e

PEIICTOK METAJIJIIOB
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METAaJJIOB.
Merannndeckas
CBS3b U
MeTaJuTndecKas
KPUCTAJUIMYECKAs
peIéTKa.
duznueckue
CBOICTBa METAJLJIOB

[Ipubopsl, HabopEI

XuMU4YeCcKue MOCYbl U
CBOMCTBa METAJLIOB. bubmuoreka [JOK 71a00paTOPHBIX
44 DIIEKTPOXUMHUYECKHU https://m.edsoo.ru/00aell5 @ HpUHAIIEKHOCTEN
W psll HanpsHKEHUH 6 19 XUMHUYECKOI'O
METaJIJIOB JKCIIEPUMEHTA
00111eT0 Ha3HAYCHUS
OO6re crocoObl
TTOJTYICHUS
MeTaiioB. CIjIaBhL.
Brruucienus mno bu6mmoreka [JOK
45 YpaBHEHUSIM https://m.edsoo.ru/00aell5 | KOJUIEKLUH CIIJIaBOB
XMUMHUYECKHUX 6
peaxkuui, ecnu oJIuH
U3 peareHToB
COJICPKUT TIPUMECH
[TpuGopsli, HAGOPHI
ToHsTHe o bubnmnoreka [JOK NIOCYyibl U
46 https://m.eds00.ru/00ae127 | naGopaTopHbBIX
KOPPO3WUH METAIIJIOB 8 T —

1A XUMHYECKOT'O
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OKCIICPUMCHTA
06mero Ha3HAa4YCHU

[TpuGops1, HAOOPHI

MOCY/IbI K
bu6mmoreka [JOK 71a00PATOPHBIX
Illenounsie i PATOP .
47 https://m.edsoo.ru/00ael4b | TpUHAIUICKHOCTEH
METaJLIbI
2 JUISL XUMHAYECKOTO
IKCIIEPUMEHTA
00111er0 Ha3HAYCHUS
[Ipubopsl, HabopsI
TOCY/IbI U
Oxcuasl 1 bubmuoreka [JOK 71a00paTOPHBIX
48 THUJPOKCUJIBI HATPHUS https://m.edsoo.ru/00ael4b = mpuHAIIEKHOCTEH
M KaJIus 2 U1 XUMHAYECKOTO
JKCIICPUMEHTA
00111ero Ha3HAYCHUS
[Ipubopsl, HabOpEI
TIOCYBI 1
[I{enouHO3EeMENBHBI bu6mmoreka [JOK 1a00paTOPHBIX
49 € MeTaJIJIbl — https://m.edsoo.ru/00ael5e = HpUHAUIEKHOCTEN
KaJILIIMHA ¥ MarHui 8 11 XUMHYECKOTO
JKCIIEPUMEHTA
00111eT0 Ha3HAYCHHUS
[TpuGopsl, HAGOPHI
. MOCYABI
Baxneiimme bu6mmorexa [IOK
71a00paTOPHBIX
50 COEMHEHHS https://m.edsoo.ru/00ael15e .
MIPUHAICKHOCTEN
KBS 8

JUISL XUMHYECKOTO
JKCIIEpUMEHTA
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0611161"0 Ha3HAa4YCHU

O06001IeHNEe 1

51 CUCTEMATH3ALHA
3HAHUH
pUOOPHI 115
JKécTkoCTh BOIBI U bubmuoreka [JOK onpeaeeHus
52 CIIOCOOBI €€ https://m.eds00.ru/00ae188 = KECTKOCTH BOBI
yCTpaHEHUs 6 METO/I0M
TUTPOBAHUS
crieKTpohOTOMETD,
[IpaxTrueckas pod P
KOMIIJIEKTBI IS
pabota Ne 6 o Teme bubnuorexa [IOK
Vs 1a00paTOPHBIX
53 JKécTkocTh BOALI U https://m.edsoo.ru/00aelae
. OIIBITOB U
METOJIbI €8 8
" MIPAKTUYECKHUX
yCTpaHEHHs .
3aHATHH 10 XUMUH
[TpuGops1, HaOOPHI
MOCYbl U
bubmmorexa [IOK 1a00paTOPHBIX
54 AnmoMuHUH https://m.edsoo.ru/00aelc6 = HpUHAIEKHOCTEN
4 JUISL XAMUYECKOTO
IKCIIEPUMEHTA
00111eT0 Ha3HAYEHUS
[Ipubopsl, HabOpEI
MOCYABI U
AmdorepHbie bubmuorexa [JOK 1a060paTOPHBIX
55 CBOMCTBA OKCHIA U https://m.edsoo.ru/00aelc6 MPUHAJIC)KHOCTEN
THJIPOKCH/IA 4 I XUMHAYECKOTO

IKCIIEPUMEHTA
0011ero Ha3HaueHus
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KomruiekTel nig

bubmuorexa [IOK 1a00paTOPHBIX
56 Keneso https://m.edsoo.ru/00aeld8 | OIIBITOB U
6 IPaKTHYECKHUX
3aHATUU 10 XUMUU
KomniekTs! miis
Oxcupl,
bub6muoreka IIOK 71a00paTOPHBIX
TUIPOKCHUJIBI ¥ COJTH
S7 https://m.eds00.ru/00ae35e | OIBITOB U
xenesa (l1) u xxenesa
(1) 6 IPAKTHYECKHUX
3aHATUN 10 XUMUU
O06006111eHE U
58 cUCTEMaTHU3alHs
3HAHUHU
[Ipaktrueckas
pabora Ne 7.
Pemenue
bu6mmoreka [IOK
IKCIIEPUMEHTAIBHBI
59 https://m.edsoo.ru/00ae3de
X 3a7a4 110 TEME 8
«Baxuennine =
METAJUIBI U UX
COEIUHEHNSY
Briuucnenus no
ypaBHEHUSAM
XUMHAYECKAX
. bu6mmorekxa [JOK
peaxui, eciu oJIuH
60 https://m.edso0.ru/00ae175

W3 peareHTOB JaH B
n30BITKE UIIN
COJICPKUT TIPUMECH.
Breramcnenus

0
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MAacCOBOH J0JIU
BBIXO/Ia TIPOTyKTa
peakuu

O06001IeHne 1

61 CUCTEMATH3ALHA
3HAaHUU
KoHntposbHas
pabota Ne4 o Teme K
62 «Baxuenmnine OJLIeKTIHA
"Merauisr"
METAJUIBI U UX
COEIUHEHU
BemecTtBa u K
OJUIEKIIUS
MaTepHaH B bubmmoreka [JOK 1
63 . https://m.edsoo.ru/00ae3f5 | "BelmecTBa u ux
ITOBCEIHEBHOMN N
0 cBoiicTra"
JKW3HU YEI0BEKA
JlaGopaTtopust
KPUCMAC
XUMHUYECKOe bu6mmoreka [IOK KommnnekTs! mis
64 3arpsi3sHEHUE https://m.edsoo.ru/00ae427 | m1abopaTOPHBIX
OKpYKaroIlen cpeJibl 0 OTIBITOB U
MPAKTHICCKHIX
3aHATUU 10 XUMUH
Jlaboparopus
KPUCMAC
Ponp xumuu B K
MIUIEKTBI IS
pelmeHu bubmuorexa [JOK OMILIE i
65 https://m.eds00.ru/00ae427 = 1aGOPaTOPHBIX
DKOJIOTHYECKUX
0 OTIBITOB U
npobiem
MTPAKTUICCKHIX

3aHATUU 10 XUMUH



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

Pe3epBHbIii ypok.
bubmuoreka [JOK
O06001IeHNEe 1
66 1 https://m.edsoo.ru/00ae0d0
CUCTEMATH3ALHA a
3HaHUHU B
Pe3epBHEIIT YPOK.
P P bu6mmoreka [JOK
O0600111eHE U
67 1 https://m.edsoo.ru/00adb33
cUCTEMATHU3AIHUA c
3HAHUHU =
PesepBHEBII VPOK.
P P bubmuorexa [JOK
O06006111eHE U
68 1 https://m.edsoo.ru/00ad9ch
cUCTEMATH3AINA )
3HAHUHU -
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 9 kinacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

» Xumust: 9-i1 knacc: 6a30BbIi YPOBEHb: YUEOHUK; S-€ U3JaHUE,
nepepabotantoe, 9 kinacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA
Xumus. 8-9 kinaccel. bazoBelil ypoBeHb. MeTOINYECKHE PEKOMEHIALNH K

yueOHukam ["abpuensna O.C., Octpoymosa N.I'., Cnankosa C.A.

IHU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
MUHTEPHET

bubmoreka IIOK

POIII

OI'MC "Mog mkoia"



