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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMHUM Ha YpPOBHE OCHOBHOrO 0O0OIIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHusl, MPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha OcHOBe (enepanbHOl paboueil mporpamMMbl
BOCITUTAHUS U C YYETOM KOHUEMIUHU MPEnoiaBaHusl yueOHOTO npeameTa « XuMUs»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit deaeparuu.

[Iporpamma mo xumMuu AAET MPENCTABICHUE O IENAX, OOIIEeH cTpareruu
oOy4eHMs, BOCHUTaHUS W Pa3BUTHSI OOYy4YaAIOMIMXCA CPEACTBAMU Y4eOHOIO
MpeIMETAa, YCTaHaBIIMBAECT 00s13aTeNIbHOE MPEIMETHOE COAEpKaHHUE,
npeAycMaTpUBaeT pacIlpeleieHue €ro Mo KiaccaM W CTPYKTypHpPOBaHHUE IIO
pazienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YYCHHS XUMUU € YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTO TMpOIEcca, BO3PACTHBIX
0COOEHHOCTEeW  O00y4alolmuxcsi, OMNpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTEIbHOM
MporpaMMbl HA YPOBHE OCHOBHOTO OO0IEero oOpa3oBaHus, a TakKe TPeOOBaHUM K
pe3yibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH U3y4YeHUsl TpeaMEeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEILHON JIEATEbHOCTH OOYYalollerocsi MO0 OCBOEHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XUMHUHU CIYKUT OCHOBOM [t (OopMHUpOBaHUS MHUPOBO33PECHUS
0o0yyJaroIierocs, €ro MpejCTaBICHU O MaTepUaIbHOM €IMHCTBE MHpA, BaAXKHYIO
posib urpatoT GOpMUPYEMbIE XHUMHEH MPEICTABICHUS O B3aMMOIPEBPAIIEHUIX
SHEPTUU U 00 SBOJIOIMU BEIIECTB B MPUPOJE, O MyTAX pPEUIeHUs TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSl UYEJIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MIPOOJIeM 3paBOOXPaHEHUS.

N3yueHnune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXXHOCTEH  1Jis  CaMOpa3BUTHUS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 001Iel U QYHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DPOPMHUPOBAHUE MBIIICHHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaronuxcsi, HABBIKOB HX CAMOCTOSTEIBHOM  y4eOHOM  JESITeNbHOCTH,
DKCIIEPUMEHTAILHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK M B TPO(PECCHOHAILHOMN TESITEIIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHHS], 3aKJIaJbIBa€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUM €CTECTBEHHO--HAYYHOUN TPAMOTHOCTH 00YUarOIIUXCS;



CHoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HaY4YHBIM 3HaHHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOIMYECKOE
o0pa3oBaHUE OOyJArOITHUXCA.

JlanHple HampaBlieHWs B OOYYEHMHM XHMHH OOECHEYMBAIOTCS CHEIU(PUKON
ColepKaHusi  y4eOHOro MpeAMETa, KOTOpBIM  SBISETCA  MEJarormyecku
a/IaITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMHUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOI'O O0ILEro 00pa30BaHUSI OPUEHTHPOBAH HA
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI NEPBOHAYAIBHBIX IMOHATHUM XHMHH, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX ITOHATHN
OPTraHUYECKON XUMHHU.

CtpykTypa coiepkaHus MpOrpaMMbl IO XUMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ m3ydeHnro. CoaeprkaHue CKIIAIbIBACTCA U3 CUCTEMBI
HNOHATUI O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 MPUHUUITY
ITOCJIEA0BATEIBLHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona /1. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XHMHH;

— YUYE€HUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBA3H;

— TMPEACTaBIEHUN 00 SIEKTPOIUTUYECKOW JUCCOLMAIMM BELIECTB B
pacTBOpax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKH
MOJTyYEHHBIX U OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOIO
YPOBHS K JAPYrOMY, BBINOJHSS (PYHKIMU OOBSICHEHUS M MNPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHS U TMOITYUYEHUS
U3y4aeMbIX BEILIECTB.

OcBoenue mporpaMMbl IO XHMHUU CHOCOOCTBYET  (HDOPMHUPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAyYHOU KapTUHBI MHpa B JIOTHKE
e€ CHCTEMHON MNpUpOIbl, LEHHOCTHOIO OTHOIIEHHWS K HAyYHOMY 3HAHUIO U
METO/JaM TMO3HaHUA B Hayke. M3yuyeHHe XHMHHM TPOUCXOIUT C MPHUBJICUYECHUEM
3HaHUU M3 paHee U3YYEHHBIX Y4YEOHBIX MpeAMeToB: «OKpyXaroluid MHUPY,
«buonorus. 5—7 knacce» n «dusuka. 7 Kiacey.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (HOpPMHpPOBAHHE 3HAHUKW OCHOB
XUMHUYECKON HAayKHd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKOU
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJBTYpPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHUU CUCTEMBI XMMHYECKHX
3HAHUW — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TOJIOKESHUM,
JOCTYMHBIX 00001IEHUIT MUPOBO33PEHUECKOTIO XapaKkTepa, s3blKka HAyKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[O3HaHUS MpU M3YyYEHUU BEUIECTB U
XUMHUYECKUX PEaKIHid, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIILHBIX YMEHHUH U
UX TPUMEHEHHH B Yy4e€OHO-NO3HABAaTENbHOM W Yy4EOHO-HCCIEN0BATEIbCKOM
JESITeIbHOCTH, OCBOCHUHM MpPaBHJI 0€30MacHOro oOpalleHusi C BellecTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydeHUn XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS BaKHOE
3HaUYEHUE MPUOOPETH TaKUE 1EIH, KaK:

— (GOpMHUPOBAHHE WHTEIICKTyalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSATEIHHOMY MPUHATHIO PELICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHUCTEeMaTHYEeCKOEe MpUOOIIEeHUE
oOydaromuxcsit K CaMOCTOATEIbHON I03HABATEIbHON JIEATENbHOCTH, HAyYHBIM
METOJaM TMO3HAaHUS, (HOPMHUPYIOIIUM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEN K
XUMUWY;

— obecrieueHue yCIOBUM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0yYaArOITUMHUCS
ONbITa PA3HOOOPA3HON MESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE JIs
pa3IMYHbIX BUIOB JEATEIBHOCTH;

— (¢opMmupoBaHue oOmeld (YHKIMOHANBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATh M OIICHUBATH SIBJICHHS
OKpPY>KaIoIIeT0 MHpa, WUCIONB3yS 3HAHHUS W OMBIT, MOJyYEHHBIC MPH H3YyUCHHUH
XUMHH, TPUMEHATh HMX MPU PEHIeHUH NpoOJieM B MOBCEAHEBHOM JKU3HU H
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd TyMaHUCTHUYECKUX OTHOILEHUH,
MOHMMAHUSA IIEHHOCTH XUMHUYECKMX 3HAHMWA [UIsl BBIPAOOTKM HSKOJIOTHUECKU
LIEJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYAOBOM JAESATENBHOCTH B UEIAX
COXPAHEHUS CBOETO 370POBbs U OKPY>KaIOILIEH NPUPOIHON CPEbl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpo(uiisi U HANPABIEHHOCTH JalbHEHIIEro
00yueHwus.

OOmiee YMCIO YAcOB, OTBEAEHHBIX JUISI H3YYEHUS] XUMUU Ha YpOBHE
OCHOBHOTO 00IIero oopa3oBaHusi, cocTapisier 68 yacoB B 9 kiacce, mo 2 Jaca B
HEJEIIO.



COILEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo 1 XuMHUYeCKas peaKkuus

[Tepnoanueckuit 3akoH. [leproanueckass cHCTEMa XUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaiuus, KalbLUusid M HX
COCIMHEHH B COOTBETCTBUM C IIOJIOXKEHUEM OJJIeMEHTOB B Ilepmomnueckon
CUCTEME U CTPOECHUEM HUX aTOMOB.

Crpoenue BemiecTBa: BUABI XMMHYECKOW CBsI3U. THIBI KPUCTANIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKIATypa HEOPraHWYECKUX BELIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COCAMHEHNN, TEHETUYECKas CBA3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX peaklid Mo pa3auyHbIM MMPU3HAKAM (110 YUCITY
M COCTaBy Y4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(ddexTy, Mo
M3MEHEHUIO CTEIEHEH OKHUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKINH, TEPMOXUMHUECKUE
YPaBHEHUS.

[lonsiTue o ckopoctu xumuueckod peakuuu. [loHarue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHE O rOMOTeHHBIX U TreTepOreHHbIX
peakuusx. llonarue o karanuse. [lonsiTne 0 XuMu4YeckoM paBHOBecHU. DaKTOPBI,
BIMAIOIIME HAa CKOPOCTb XUMHYECKOW PEAKUMM M IIOJIOKEHHE XUMHUYECKOIO
PaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  pPEAKIMHM,  AJEKTPOHHBIA  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTENBHOM peakunu. COCTaBIIEHHE ypaBHEHUI



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMHA C  HCHOJBb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust PNEKTPOIUTHUECKON TUCCOUMALNH. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexXaHU3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMU4ecKkoil cBsi3u. CteneHp auccounannu. CHIIbHBIE U CIIa0BIE 3JEKTPOJIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CI0BHS MPOTEKAHUS PEAKIINi HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIC YypaBHEHUs peakiui. CBoOIICTBa KHUCIOT,
OCHOBaHMM M coJied B CBeTe MPEJCTAaBICHUNA 00  BIEKTPOJIUTUYECKON
nucconuanyu. KauectBeHHbIE peakiu Ha HOHBL. [loHsATHE O THIpONIHN3Ee COoNEll.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHUE C MOJEISAMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTraHMYECKUX
BEIIECTB — METAJJIOB W HEMeTaoB (rpadura W anmasa), CIOKHBIX BEIECTB
(xJopuga HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEHIECTB, IpoLecca AUCCOLNMALMMA KHCIOT, LIEJI0Yer U COJNeH
(BO3MOKHO  HCHOJIb30BAaHME BHJIEO MaTEpPUAlOB), TPOBEJICHUE  OMBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKM  TPOTEKAHHWS  peakluuidi HOHHOTO  oOMeHa
(oOpazoBanue ocajaka, BbIJCJICHUE Tra3a, oOOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOUIUX ~ OPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIM
(ropeHue, peakl pas3iokKEHUs, COCIUHEHHUs), PACIO3HABAHUE HEOPTaHMYECKHUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAaKIUMid HA HOHBI, PpEIICHHE
AKCIIEPUMEHTAIIbHBIX 33]1a4.

HemeTansibl 1 MX COeTUHEHUSA

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XHMMHWYECKHE CBOMCTBA Ha IpuUMepe  XJiopa
(B3auMoOZENCTBHE C METaUlaMHu, HEMeTalUlaMHu, wiejaod4aMu). XJIOPOBOAOPO.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M 4YeJjoBeKka. BakHeilume XJIOpuabl U HX
HAaXO0XKJIEHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 31emMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (puamyeckue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, HU3HYECKUE U
XuMuueckue cBorctBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KHUCJIOTHBIX OKCHJIOB.
Cepnas kucinorta, (QuU3MYECKUE W XUMHUYECKHME CBOHCTBa (00IIME  Kak
NpeICTaBUTENd Kjacca KHCIOT U chnenuduyeckue). XHUMHUYECKHE pEeakluu,
JeKale B OCHOBE MPOMBINIJIEHHOTO CIOco0a TOMyYeHUs] CEPHOW KHCIIOTHI.
[Tpumenenue cepHoid KucaoThl. CONM CEPHOUM KUCIIOThI, KAUECTBEHHAs PEAKIIUs Ha



cynbdar-uoH. HaxoxxnaeHue ceppl U €€ COCIUHEHHH B MPUPOJE. XUMHYECKOE
3arpsA3HECHHUE OKPYXAIOWICH Cpelbl COSAMHEHUSMHU Cepbl (KHUCIOTHBIE O],
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAICHUS.

OO6miast xapakTepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapAKTEPHBIE CTEIEHU OKHUCIEHUSA. A30T, PacIpOCTpaHEHUE B MPHUPOJE,
dusndeckue u XuMHIeckue cBoiictBa. KpyroBopor a3ora B mpupoie. AMMHAK, €T0O
bu3nUecKre 1 XUMUIECKUE CBOMCTBA, OJydeHHe U ipuMeHeHue. Coar aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KaduecTBeHHas peakiys Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiyueHHue, (PU3NYeCKue U XUMUYECKUE
CBOMCTBa (00IIME Kak TWpPeNCTaBUTENd Kjacca KHCIOT W CHelu(puIecKue).
Ucnonb3oBaHWe HUTPATOB U COJEH AaMMOHUA B KayeCTBE MHHEPAIbHBIX
yaoOpeHnil. XuMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl COeAUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIW, 3arps3HEHUE BO31ayxa, MouBbl U BoA0EMOB). Docdop,
ajutoTpornHeie Moaudukanuu gocdopa, Pu3NUEcKHe U XUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kucinoTa, GU3HIECKHE U XUMAYECKHUE CBOMCTRA,
noxyuyeHue. Mcnonp3oBanre pocdaToB B KAUECTBE MUHEPATIBHBIX YI00PEHHIA.

Ob6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTE€pPHbIE  CTEMNEHH  OKHUCJIEHUSA.  YIJIEpOJ,  aJUIOTPOIHBIC
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMPUPOJE, GU3MUECKHME U XUMHUYECKHE
cBorictBa. Ancopomus. Kpyroopot yriaepona B npupoae. OKCuanl yriaepojaa, ux
dbu3nyeckre W XUMHUYECKHE CBOWMCTBA, JEHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHUE M TMPUMEHEHHE. DKOJOTMYECKUE MpOOJIeMbl, CBA3AaHHBIE C OKCHUIOM
yrinepoaa (IV), rumoresa rino0anbHOTO MOTEIUIEHHS KJIMMAaTra, HapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, uX GU3NIECKHEe U XMMUYECKUE CBOMCTBA,
noiayuyeHue u npuMmeHeHue. KadecTBeHHas peakuusi Ha KapOOHAT-HOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHavasIbHBIE MTOHATHSA 00 OPTAHUYECKHUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHUJICH, STAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEPTH),
MPOJYKThl UX mepepaboTku (O€H3MH), UX pOJib B OBITY W IPOMBIIUIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KHPaAX, OCNKaX, YIIeBOAaX — U UX
poiM B OKM3HM 4eloBeKa. MarepuaibHOE €OUHCTBO OPraHUYEeCKUX U
HEOPTaHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHME CBOWCTBA, TMOJy4YEHUE U
npuMmenenne. CoeauHeHUs KpemHHUsT B mnpupoze. OOmue mnpeacTaBieHUs 00
okcuse kpemuus (IV) u kpemaueBoi kucinore. CWIMKAThl, UX UCIOJIb30BaHUEC B
OBITYy, B MPOMBINIJIEHHOCTH. BaxHeiue cTpouTeNnbHbIE MaTepUasbl: KepaMuKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl G€301acHOr0 UCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm

U3y4YeHHEe 0Opa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMH Ha XJIOPUI-UOHBI U HAONIOJACHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaXKAOIUe (PU3NYECKUE U XHUMUYECKUE CBOMCTBa
TJIOTEHOB M HX COEIMHEHH (BO3MOXXHO MCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUJOB (TAJIOr€HHIOB), O3HAKOMIIEHHE C
oOpaslamMu  cepbl U €€  COCAMHEHHSIMU  (BO3MOXHO  HCHOJb30BaHHE
BUJIEOMATEPUAIIOB), HAOIOICHUE TIpoliecca OOyTiMBaHUs caxapa Ioj JAeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, HW3YYEHHE XUMHYECKHUX CBOWCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEIEHNE KaUeCTBEHHOW peaKIMu Ha CyJbdar-
HMOH U HaOIIOJeHUE IMpU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUECKUMHU
cBoiicTBamMM a30Ta, Qgochopa M HUX COEAUHEHUH (BO3MOXKHO HCIOIb30BAHHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacno3HaBaHME€ M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KAUueCTBEHHBIX PEaKUMii HA MOH aMMOHUS U (oc(aT-UOH U U3yYEHHE MPU3HAKOB
UX MPOTEKAHHUsI, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCII0JIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YECHUE MoJeIIen
KPUCTAUIMUECKUX PEImIETOK anmasa, rpadura, QyuiepeHa, O3HAKOMIJICHUE C
MPOIECCOM  acOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
yCTPOMCTBOM MPOTHBOrasa, MoJIydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYCHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJCHUE KaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CHWIMKAaT-UOHBl W M3YYEHHE MPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUMUEH CHJIMKATHOW MPOMBILUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHelie HeMeTaulbl U X COeTUHEHUSI.

MeTa/libl M MX COeIMHEHUS

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoin cucreme xumudyeckux isnemeHto /J[. .
MenpaeneeBa u crpoeHusi aroMoB. CTpoeHrne MeTauioB. Meramnuyeckas CBSI3b U
METAJUINYECKasi  KPUCTAUIMYECKass  PeIIE€TKa.  DJIEKTPOXUMHYECKHM  psij
HarpsHKEHUN MeTauioB. OU3NUecKne U XUMUYECKHE CBOMCTBA MeTayioB. Oomue
CrocoObl MOdy4YeHus: MeTamioB. [IoHSATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CrocoObl 3alUThl MX OT Koppo3uu. CmaBbl (CTajgb, YYryH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTAJIbL: MOJOkeHUe B llepuoanyueckoil cucreMe XMMHUYECKUX
aneMmenToB . 1. MenzaeneeBa, CTpO€HUE UX aTOMOB, HaXOXJIECHUE B IIPUPOLE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpusd U Kanus). OKCUIbl U



TUAPOKCUABI HATpusi W Kauus. lIpuMEHEeHHe WIENOYHbIX METAIOB M HX
COEIMHECHUM.

[I{enoyHO3EeMENbHBIE METAJUIBI MarHuii W KajblUW: TMOJOXEHUE B
[lepuomnueckon cucreme xumudeckux anemeHtoB . M. MenpaeneeBa, crpoeHue
HX aTOMOB, HaxOXJeHHE B npupojie. Puznueckne 1 XMuMHUYECKUE CBOMCTBA MAarHus
U Kanbluda. Baxueimne coenuHEHUs Kaiablus (OKCUJ, THUAPOKCHU, COJIH).
XKécTtrocTb BOABI M CIOCOOBI €€ yCTpaHEHUSI.

AmroMuHUNA: noJiokeHue B lleprnoanueckoil cucTteMe XUMUYECKUX SJIEMEHTOB
J. U. MengeneeBa, CTpOEHHE aTtoma, HAXOXACHHUE B mpupojge. Pusnueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQPOTEpPHBIE CBOWCTBA OKCHIA U THAPOKCUIA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMUYECKUX 31EMEHTOB /1.
. MenpgeneeBa, crpoeHue aroma, HaxoxiaeHue B mnpupone. dusnueckue u
XUMUYECKUE CBOMCTBA xene3a. OKcuibl, rupokcuabl u cou xxenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMud METaUIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMM, M3YYECHHE  PE3YJbTaTOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbI[Usi W HaTpus C BOJOWM (BO3MOXXHO HCHOJIb30BAHHE BHUIECOMATEPUATIOB),
WCCJIEIOBAHUE CBOWCTB XKECTKOM BOJBI, MPOIIECCA TOPEHUS XKele3a B KHUCIOPOJE
(BO3MOKHO  HCIIOJIL30BAHME  BUIACOMATEpPUAJIOB), TMPU3HAKOB  IMPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMil HA MOHBbI: MAarHUsl, KaJbIUs, AJIFOMUHUS, [IMHKA, XKejle3a
(I1) u xenesa (III), mexu (I1), HaOMOCHUE ¥ OMKMCAHHE MPOIIECCOB OKPALTHBAHHMS
MJaMEHU WOHAMU HaTpus, Kaius W Kajidblugd (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA AJTFOMUHUS
Y TUIPOKCHUIA LIMHKA, PEIICHUE SKCIIEPUMMEHTAJIbHBIX 3aa4 110 Teme «Baxxueunmmue
METAJUIBI U UX COCTUHEHUS.

XuMHuS U OKPY KAKOUIas cpeaa

BemecTtBa m marepuanbsl B IOBCEAHEBHOW KW3HM YeJOBeKa. be3omacHoe
WCTIOJIb30BaHKE BEILIECTB M XMMHUECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKAroLel cpenbl (MpeaesibHas AOMyCTHMAast
KOHIIeHTpanus BeulecTs, aaiee — [1JIK). Poib xuMun B pelieHMn 3KOJIOTUUECKUX
npoosieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepualioB (CTEKJO, CIUIaBhl METAJUIOB, MOJMMEPHbBIC
MaTepuabl).

Meosicnpeomemmuule ceazu



Peanuzanus MeXnpeaMETHBIX CBS3€d Npu HM3y4eHHH XuMUM B 9 Kiacce
OCYIIECTBIISICTCS 4Y€pe3 HCIIOJIb30BaHHE Kak OOIMX €eCTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHATUMN, SABISIOMMUXCA CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O ITUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSTHS: Hay4yHbIM (pakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHajlu3, CHUHTe3, Kilaccuukanus, MePUOANYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJACITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMA
3¢ exT, TEXHOTOTHSI, MaTEPUAITHI.

@dusnka: MaTepusi, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TOMBI, PaAMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPHUUECKUN 3apsi, MPOBOJHHKH,
HOJYIPOBOIHUKHY, JUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTAITNYECKAs
peméTka, CruiaBbl, (PU3UUYECKHE BEIMYWHBI, CAUHHUIBI W3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoJHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIE
y100peHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuHEpasibl, TOPHbBIE TOPOBI,
MOJIC3HBIE UCKOTIaeMBbIE, TOIUIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI'PAMMBI 11O
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHUS XUMHH B €IUHCTBE Yy4eOHOU u
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH, IPUHITBIMUA B
oOlllecTBE MpaBWIaMd M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT Mpoleccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COIMATMU3AIUN O0YHAIOIITNXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJACTBOBATbCSl CUCTEMOW IMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAUUU U
pacIIMpEeHUE OMbITA IEITETBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEIWIO, TOHMMAHMS 3HAYCHUS XHUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 O00I1IeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HH(OpMalUEH O
IIEPEJIOBBIX JOCTHXKEHUAX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEJICTABICHUSI O COLHAIBHBIX HOpPMax W IMPaBUIAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJI3HOM,  Y4EOHO-MCCIENOBATENIbCKOM, TBOPYECKOW H  APYrHX  BHJAX
JeSTeTbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOM MEATEIbHOCTH TIPH
BBITIOJTHEHUN Y4YEOHBIX, TIO03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpoOILlecCe 3TOM Y4eOHOW MAESATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEICHUE M IIOCTYNIKM CBOMX TOBapUIIEd C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIEACTBUMN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XUMHUUYECKOW PEaKIH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTaBIISAIOLINE
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aAUMOCBA3SIX YEIOBEKA C
MNPUPOJTHON CPENOM, O POJIM XUMHUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIC MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUHU 1O
XUMUU, HEOOXOJMMBIC IS OOBSICHEHHUS HAOJI0JaeMbIX IMPOIECCOB M SIBJICHUM,
MO3HABaTEIbHON, MHGOPMAIMOHHON M YUTATEIbCKOW KYyJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEIbHONW Pa0OThl ¢ y4eOHBIMH TEKCTaMHU, CIIPABOYHOMN



JUTEPATYpPOM, JOCTYMHBIMH TEXHUUYECKUMHU CpEJACTBAMU HHGOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpEC K OOYYEHHMIO W TIO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTHh K  CaMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEA0BATENIbCKOU
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIECHHOCTH U YPOBHSA OOyUECHHS B
JlajabHEHIIeM;

4) hopMHUPOBAHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 >KM3HH, OCO3HAHUE MOCIEACTBUI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHs),
HEOOXOUMOCTH COONIOICHUSI TpaBUi O€30MacHOCTH TMPU  OOpaIleHUH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HHU;

5) Tpy10BOT0 BOCTIMTAHUS :

MHTEPEC K MPAKTUUECKOMY M3YyUYECHHIO TPOQECCUil U Tpyia pa3InyHOro poJa,
YBAXKEHHE K TPYAy U pe3yJbTaraMm TPYJOBOW NEITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHMM 10 XHMHH, OCO3HAHHBIA BBHIOOD
WHJIUBUAYAJIbHOU TPAEKTOPUHU MPOJOKEHUS 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHemHon npodhecCuoHaIbHOM AESTEIHLHOCTA U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTH aIalITUPOBATHCS B MPO(hEeCCUOHATBLHOM CpeIe;

6) 3K0JIOTrNYeCKOTr0 BOCITUTAHMS:

AKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOUIEHWE K MPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUE LIEHHOCTU 3[I0POBOT0 U
O6e3zomacHOoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nYecKoMy U TICHUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJICHUS
npaBuiI 0€30MaCHOI0 MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYaLMSIX,
YTPOXKAKOUIUX 3I0POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUU XUMUU, IS
pelLIeHus 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH IPUPOTHON CPENOU, ISl TTOBBILLICHUS
YPOBHS  DKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAaHUs TIJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIeM M MyTeW HUX PEIICHUS TMOCPEICTBOM METOJIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLUAJIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe weTampeaMETHBIX pPE3yIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHPOBO33pPEHHUsI OOIIEHAYYHBbIC TMOHATHS (3aKOH, TEOopus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JPYroe.), KOTOpbhie
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3TUX MPEIMETOB (POPMUPOBATH MPEJCTABICHUE O MEIOCTHON



HAy4YHOU KapTHUHE MHpa, U YHUBEpCaJIbHbIe yueOHbIE ACHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), KOTOpPBIE oOecnedynBaioT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHHUIO U OCYIIECTBICHHUIO Y4EOHOM
NEATEIIbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUA

Ba3oBble Jijornueckue gJeicTBHA:

YMEHHUS WCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIIETSATH MX XapaKTEpPHBIC
MPU3HAKHW, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSITHSIMH), HCIIOIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIHil,
yCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIYy OOBEKTaMH HW3YUYCHHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, TIO AaHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKITFOUCHUS,

yMEHUE TMPUMEHITh B TMPOIECCe IMO3HAHUS TMOHATUS (TIPEIMETHBIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHUH MOJICIbHBIC MTPEACTABICHUSI —
XUMUYECKUH 3HaK (CMMBOJ »JJIEMEHTa), XuMuueckas Qopmyia U ypaBHEHUE
XUMHUYECKON PeaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJIENIbHBIX MPEICTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
MIPU3HAKN M3y4aeMbIX 0OBEKTOB — XUMHUECKHUX BEIMIECTB M XUMUUYECKHUX PEaKITHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTHBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHHUE HCIOIb30BaTh IMOCTABICHHBIE BOIPOCH B KauyeCTBE MHCTPYMEHTA
MMO3HAHMS, a TAaKXE B KA4YeCTBE OCHOBBHI 11 (POPMHUPOBAHUS THIIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOPETEHHE OIMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMU W TPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoAaTh 3a XOJIOM IIpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ undopmanmueii:

yMEHUE BBHIOWpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HH(POPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJYIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICp)KAaHUs, CIPaBOYHBIC
nmocobus, pecypchl MHTEepHeTa), KPUTHYECKH OIICHUBATh MPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHUE MPUMEHSATh pa3IuyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpe
MH(GOPMALlMd U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOJMMBIX [JIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a71a4 ONpeAeaEHHOr0 TUMa, TPUOOpETEHUE OMbITa B
00JJaCTH  UCHOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIQJICHUE KYJbTYPOl aKTUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIBHYIO (OpMY MpecTaBlIeHUs HHDOPMAIUU U
WJUTIOCTPUPOBATh PEIIAEMbIE 3a/ladyd  HECJIOKHBIMU CXEMaMH, JharpaMMaMy,
apyrumu GopMaMu rpaduku 1 UX KOMOMHAIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3WpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENHCKON JEATENBHOCTH MH(MOPMAILMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIBCKOI0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH MPUPOIHOU
Cpelbl.

KoMMyHHKaTHBHBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHHS 3aJlaBaTh BOINPOCHI (B Xoj€ nauanora W (WIM) JIUCKYCCHUHU) IO
CylmlecTBYy  oOCyXJaeMoll  TeMbl, (OPMYyIUpOBATH CBOM  MPENJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS IIPEIIOKECHHON 3a/1a4u;

YMEHUS  NPEICTaBIATH  IOJYYECHHbIE  pE3yJbTaThl  ITO3HABATEJIBHON
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (J1a00paTOPHOTO OIbITa,
1a00paTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHHUSA
no3unuil (00cyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYpPMbD», KOOPAHHALIUA
COBMECTHBIX JEHUCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpCaIbHbIC y4eOHbIE NCHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONpPENeNsATh LEeNu JeATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATEIbHOCTh, BBIOUpATh Harbosee 3PPeKTUBHbIE CIIOCOOBI peleHusl YYeOHbIX U
NO3HABATENIBHBIX 33/a4, CaMOCTOSITEIbBHO COCTaBJIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIM aJTOPUTM JIEVCTBUM IIPU BBITOJIHECHUH 33JaHU C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIUSIX,
OLICHMBATh COOTBETCTBUE TMOJIYYEHHOTO pe3yibTaTa 3asBJICHHOW II€JId, YMEHUE
HCIIOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMbl€ B yCIIOBUU 33IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB 1O OCBOCHUIO 00SA3aTENIBHOIO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE 00YYarOUMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



nercTBuil, crnenuduueckue I IpeaMeTHOM oOnactu  «XUMHUS», BHUIBI
JNEATEIbHOCTH 1O  TIOJYYEHHWI0 HOBOTO  3HAHUSA, €r0  HMHTEPIPETALUH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAITUSX.

K xoHily o0yuenus B 9 kjiacce npeIMeTHbIe pe3yJibTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMCHHUIN:

e PacKpbIBaThb CMBICI OCHOBHBIX XUMHYECKMX TOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHMOH, AaHWOH, MPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHD
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKasl CBSI3b, TETIOBOW A((HEKT
peakIuy,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOIUTHYECKAs] AUCCOLUAIMSA, PEAKIUU HOHHOTO
oOMeHa, KaTajau3aTop, XMMHUUYECKOe paBHOBECHE, OOpaTUMBbIC U

HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pPEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHCJIEHHE U  BOCCTAHOBIICHHE,
ajuiotponusi, aMm(pOTepHOCTh, XUMHUYECKasl CBS3b (KOBaJCHTHAs, MOHHAs,
METa/NInYecKas), KpHUCTAJUIMYECcKass pem€Tka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaKUHUH, TMPEIETbHO JOMyCTHMAas
koHueHtpanus [I/IK BemecTsa;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMWYECKUX TMOHATHH U
MIPUMEHSTH 3TH TIOHSATHUS MPU ONTMCAHUY BEIIECTB U UX MPEBpAICHUN;

e HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJISI COCTaBJICHHS (popMmyn
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

e OMNpENENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCMHEHUSX PA3JUYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIMHEHHMH Mo (QopMynaMm, BUJ XUMHYECKOU
CBs3U  (KOBaJeHTHasi, HMOHHAs, MeETAUIMYeCKas) B HEOPraHUYECKHX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opMmysie, XapakTep Cpeabl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCTUHEHHM, THUI KPUCTAIUIUUECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpbiBaTh cMbIca Ilepuomnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMaHUE: OINHUChIBAaTh U XapaKTEPU30BaTh
TabauyHyro GopMy Ilepuoaudeckoil CHUCTEMbI XMMHUYECKUX SJIEMEHTOB:
pasnuyaTh TOHATHUS «TJaBHas mnoArpynmna (A-Tpymnma)»y U «Imo0odHas
noarpynmna (b-rpynma)», manbie W OOJBIINE TIEPHOIBI, COOTHOCHUTH
0003HAYCHHUS, KOTOpPhIE MMCIOTCA B MEPHOJUYCCKON TabmmIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XUMHUYECKHX
2JIEMEHTOB (COocTaB M 3apsja  sjapa, oOIIee 4YHCIO SJEKTPOHOB U
pacmpeneiieHnue WX 10 DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB UM UX COCJAMHEHUN B
npeaenax MaJlbIX MEPUOJIOB U TJIaBHBIX MOATPYMN C YU4ETOM CTPOSHHUS UX
aTOMOB;

e KJacCU(PUIMPOBATh XMMHUYECKHE IJIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,



XUMUYECKHEe peakiuu (10 YMUCIy M COCTaBy Yy4YacTBYIOIIMX B PeaKIuu
BEIIIECTB, MO0 TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME W CHEHU(PUYSCKHE XHUMHUYECKHE
CBOMCTBA TIPOCTBIX M CJOXXHBIX BEIIECTB, IOATBEPXkAas OIHMCAHHE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUN;

COCTABJISITh YPAaBHEGHUS DJEKTPOJUTHYECKONW JAUCCOIMAIMHM  KHUCJIOT,
IIeJI0Yel U COJICH, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEaKIIMi HOHHOTO
oOMeHa, ypaBHEHHMS  pEaKIUi, TMOATBEPKIAONIUX  CYIIECTBOBAHHUE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbIBaTh  CYIIHOCTh OKHCIIMTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHit
MOCPEJICTBOM COCTABJICHUSI DJICKTPOHHOTO OaaHca ATUX PeaKITuii;
MIPOTHO3WPOBATh CBOMCTBA BEIIESCTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOYKHOCTH TPOTCKAHUS XHMHUYCCKHX TIPEBPAIICHUNA B Pa3IMIHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYKO — MAacChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »JJIeMEHTa 10 (dopmyse
COCIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHCHUIO XUMHYECKOW PEaKIIHH;

coOiofaTh  TMpaBWIa  MOJb30BAaHUS ~ XMUMHUYECKOW  MOCYI0M u
nabopaTOpHbIM  O0Opy/JOBaHHEM, a TaK)XKe TMpaBwia oOOpalieHuss ¢
BCIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMH TIO BBIIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OTBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
ra3zo00pa3HbIX BENIECTB (aAMMHUAaKa U yTIIEKUCIIOTO Tra3a);

MPOBOJIUTH  PEAKIMH, TOATBEPKIAIOINIMNE KAYCeCTBCHHBIH  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPH-, OpOMH/I-,
uoaua-, kKapOoHar-, ¢ocdar-, cuIMKar-, Ccyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHMSI M MOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIONINE B
BOJIHBIX PacTBOpPaxX HEOPTAHUUECKHUX BEIECTB;

IPUMEHSITh OCHOBHBIC OIEpPAllMM MBICIUTEIBHON JEATCIbHOCTH — aHalu3
M CHHTE3, CpaBHCHHE, OO0OOIICHHE, CHCTEMATH3allui0, BBISBICHHE
MPUYMHHO-CJICJACTBEHHBIX CBSI3€ — /I M3yYEHUS CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUSA —
HAOJIFO/ICHUE, M3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT (pealbHBId W
MBICJICHHBIH ).



9 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (uidpp )
NMPOrpaMMblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 bubnmnoreka HOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 Kinacca https://m.eds00.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bu6mmoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnmnoreka [JOK
' XHWMHYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HeMeTanIbl M MX COeTUHEHHS
51 OO0m1as xapakTepuCTUKa XUMUYECKHIX 4 1 bubnmnoreka [JOK
' sementoB VIIA-rpynmesl. agorenst https://m.edso0.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUYECKHIX
2.2 9He§eHT0§ VIAI-)F nel. Cepa u e 6 bubmmorexa [JOK
' PYTHSL. &P https://m.eds00.ru/7f41a636
COETMHEHUS
OO0m1as XxapakKTepUCTUKA XUMUYIECKUX
2.3 aneﬁeHTmf VA-E nbl. A30T, Gocdop u ux 7 1 bubmorexa [JOK
' PYTHSL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMHYCCKHUX
24 Z-)J'IeHl\ieHTO]i) IVAI-)F Tkl YTIEpoa u 8 1 2 bubmorexa [JOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX COETUHEHUS
Hroro no pasneny 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

Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

. bubnmoreka [JOK
31 (Obuue cBOHCTEA METATIOR 4 https://m.eds00.ru/7f41a636
bubmuorexa [JOK
2 B i 1
3 aXHEUIIINE METAJUIBI U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo paszneny 20
Pa3znen 4. XuMus U okpy:Kawias cpeaa
bubnuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KMU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabublie | IlpakTuueckue
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKoH.

1 [lepuoaunueckas cucrema 1 bubmmoreka [IOK
XUMUYECKUX 371eMeHToB 1. 1. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XEIMquCKHx 3JIEMEHTOB 1 bubmorexa [IOK

. 08.09.2023 |  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HOMeHKIIaTypa 1 bu6mmoreka [IOK
HEOPTaHMYECKHUX BEIICCTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOM CBSI3W U THUIIBI 1 bubnuorexa [JOK
KPUCTANTUICCKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o reme

5 I1 0 i 1 1
«IToBTOpeHue u yriy0neHue 3HaHu 90.09.2023
OCHOBHBIX pa3J/ieioB Kypca 8 kimacca»

6 Krnaccudukanus XuMuueckux 1 bubmmnoreka [JOK
peaKuii mo pa3InIHBIM PU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XUMHYECKOU

7 eakiuu. [ToHsATHE O TOMOTEHHBIX U 1 bubmorexa HOK
peaKti. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIUAX
IlonsiTHE O XUMHYECKOM

8 aBHOBecun. DaKTOPBI, BIIMSIIOIINIE 1 bubmorexa [IOK
P ' PPl 29.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM p€aku u



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
https://m.edsoo.ru/00adc28c

I10JIO)KEHNE XUMUYECKOTO
paBHOBECHS

OKHCINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Te € 7|
10| succomaumn, Crmsie n cade BuGnorera LIOK
8 HHATHIH. 06.10.2023 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honusie ypaBHEHUS peakIui Bubmaorexa ITOK
P pearh 11.10.2023 |  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEICTABICHUI bubnmoreka [JOK
00 DJIEKTPOIMTUICCKON 13.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIEHNN 00 buGnnorexa LIOK
P 5 18.10.2023 | https:/m.edsoo.ru/00add8b2
ANMEKTPOIATHICCKON JUCCOITUAITIH
14 TToustue o rmaponnse coiei bubnnorexa LIOK
AP 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHs bubmmorexa [JOK
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pelienue skcnepuMeEHTATLHBIX bubmorexa LOK
p 27.10.2023 | https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padorta Ne2 o teme
17 «IIEKTPOIUTHYECKAS TUCCOLINALIAS bubnmorexa LIOK
p g 1AL 01.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIUU B PACTBOPAX )
18 OO6m1ast XxapaKTeprUCTHKA TaJOTeHOB. bubnmnoreka [JOK
XUMHYeCcKHe CBOMCTBA Ha IPUMEPE 08.11.2023 | https://m.edsoo.ru/00addfe2



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
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XJiopa

XinopoBogopoa. ComsiHast KHCIIOTA,

19 XUMHUYECKHUE CBOWCTBA, IOJTYYEHHE bubamorera LOK
’ ’ 10.11.2023 | https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lonmy4yenue coysiHON KUCIIOTBI buomorexa LIOK
. . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHAYECKUX PEaKIHid, €CIIM ONH U3 bubamorexa LOK
17.11.2023 | https://m.edsoo.ru/00ade488
peareHToB J1aH B H30BITKE
99 OO01mmas xapakTepucTHKa YJICMCHTOB bubnmnoreka [JOK
VIA-rpynnsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnotponHbsie MOIU(MUKAIIIHN CEPBI.
93 Haxoxnenue cepbl 1 €€ coOeTMHEHUI bubnmnoreka [JOK
B IIpHpoie. XMMHUYECKHE CBOMCTBA 24.11.2023 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBo0po/1, CTPOCHHUE, bubnmnoreka [JOK
(du3HUecKre M XUMUIECKIE CBOHCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepnl. CepHast KHCIIOTA,
25 @HSHE;CKH?IIXH;;HCCKHG bubamorera LOK
. 01.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XHUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TPOMBIIUIEHHOTO CIIOC00a
26 MOJIy4YEHUSI CEPHOI KUCIIOTHI. bu6muoreka [IOK
XUMHUECKOE 3arpsi3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl COeTMHEHUSIMU
cepsl
27 Brranciierne MaccoBoi 1011 BBEIX01a but6mmoreka [IOK



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
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MPOJIYKTa PeaKuu 08.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XapaKTEpUCTHKA SJIEMECHTOB
28 VA-rpymnisl. A30T, bubnmoreka [JOK
pacrpocTpaHeHHe B IPUPO/IE, 13.12.2023 | https://m.edsoo.ru/00adeeatb
(busnUecKre 1 XUMUYCCKHE CBOWCTBA
A , €ro (PU3HISCKUE
29 xiﬁﬁzEZ;Z;gizﬁfjﬁa Eo;{ €HUe U buomorexa LIOK
> HOAYA 15.12.2023 | https://m.eds00.ru/00adf004
MIPUMCHCHHE
IT 6ota Ne 3 o reme
30 <d§2iTH2§2§i;23HZia u3 ILH;;tro bubamorexa LIOK
e Sk 20.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTa, e€ pu3muecKue u bu6nuoreka [IOK
XUMHUYECKHUE CBOICTBA 22.12.2023 | https://m.edsoo.ru/00adf306
Wcnonp30BaHne HUTPATOB U COJICH
adecTBe epai
| e s
YAODPEHHI: 3 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEeH Cpebl
COCJIMHEHUSIMH a30Ta
docdop. Oke ocdopa (V) u
33 ¢ocggp;a;;;z;§;a%;;;HieZKHeH bubamorera LOK
P o 29.12.2023 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOJTyUCHHE
Hcnons3oBanue pocdaTtos B
34 KaueCcTBe MUHEPAILHBIX YA0OpEHUH. bubnmnoreka [JOK
3arps3HEHNE IPUPOTHON CPEIbI 10.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
- &ﬁmepon,g?cnpocrpaHeHHeB . BuGmiorexa [IOK
TPHPOAS, QUIMHACCIHNE H XHMHIHCCKH 12.01.2024 | https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunsl yriaepona, ux pusnveckue u
XMMHYECKHUE CBOMCTBA.

bubmuorexa [JOK

36
DKosorndeckue mpooIeMsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuoM yriepona (1V)
37 VYronbHas KUCIIOTa U €€ COJIH bubmmorexa [JOK
19.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme
38 "[losryueHue yriekuciaoro rasa. bu6mmoteka [IOK
KauecTBeHHas peakiys Ha KapOoOHaT- 24.01.2024 | https://m.edso0.ru/00ae027e
noH"
[IepBoHavabHBIC IO 00
P B 26.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepoia
40 Kpemuuii u ero coeiuHeHHs bubmorexa HOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 bu6muoreka [IOK
o Teme «BakHeiIme HeMeTaIbl 1 02.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCTUHEHUS
KontponbsHas padora Ne3 mo teme
42 «Ba;cll){eﬁmﬂe ieMeTaJ‘IJ‘ILI 1 UX bubmorexa HOK
07.02.2024 | https://m.edsoo.ru/00ae0e18
COCIMHECHHM S
OO6mras XxapakTepucTruKa
XUMHYECKUX DJIEMEHTOB —
43 MeTajI0B. MeTajandeckas CBs3b U but6mmorekxa [IOK
MeTaJlJIn4ecKasi KpucTainyecKkas 09.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. @u3nvecKkre CBOMCTBA
METaJJIOB
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XUMHUYECKUE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUYECKHUH S, bubmorexa HOK
poxuy paA 14.02.2024 | https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaIOB
OO6u1re cnocoObl MOTyYSHHS
MetasuioB. CruiaBel. Beraucienus no
45 ABHCHUSAM XMMHYECKUX PEaKIIUM bubmorexa [IOK
P PEAIIILL, 16.02.2024 | https://m.edso00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPKUT
puMecu
46 [ToHsITHE O KOPPO3UHU METAJLIIOB bubmmorexa [JOK
PP 21.02.2024 | https://m.edso0.ru/00ae1278
bubnuorexa [JOK
47
Hlenoste MeTam:L 23.02.2024 | https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJust 21.02.2024 | https://m.edsoo.ru/00ae14b2
49 [I{esr0yHO3EMENBHBIE METAILIIBI — bu6nuoreka [IOK
KJIBIUI U MAarHui 23.02.2024 | https://m.edsoo.ru/00ael15e8
50 BakHeiime coeTMHEHUS KaIbIUs bubmmorexa [TOK
s t 28.02.2024 | https://m.edsoo0.ru/00ael15e8
51 O06001IeHne U cCUCTEMaTU3AIIHS
3HAHUH 01.03.2024
59 JKécTkoCcTh BOJIBI M CIOCOOBI €€ bubmmoteka [IOK
yCTpaHEHUS 06.03.2024 |  https://m.edso00.ru/00ae1886
I1 6ota Ne 6
I i
| A A 08.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubnuotexa [JOK
54 A
THOMIHHIH 13.03.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
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TMIPOKCHUIA 20.03.2024 | https://m.edsoo.ru/00aelc64
bu6nmorexa [IOK
%6 Aeneso 22.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU Kee3a bubnmnoreka HOK
(1) u xene3a (1) 27.03.2024 | https://m.edsoo.ru/00ae35e6
58 O06o001IeHNne U CUCTeMaTU3AIUS
3HaHUI 29.03.2024
[IpakTnueckas pabora Ne 7.
59 Pemenue sxcnepuMeHTaNbHbIX 3a1a4 bubnmnoreka [JOK
1o TeMe «BakHeWIe MeTalIbl U UX 03.04.2024 |  https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Beruncnenus mo ypaBHeHUSIM
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30bITKE WU bu6mmoteka [IOK
COJICPKUT NIpUMeECH. BeraucieHus 05.04.2024 |  https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOZa MPOyKTa
peaknuu
61 O06001eHne U cucTeMaTH3alus
3HAHUU 10.04.2024
KonrtponsHast padora Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COCTUHECHUS 12.04.2024
63 Bemectsa u maTepuansl B bubmmoteka [IOK
MOBCEHEBHOM KM3HU YEJIOBEKa 17.04.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubmuoreka [IOK
OKpY’Karolllen cpebl 19.04.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xvumuu B pelieHun bu6muoreka [IOK
HKOJIOTHYECKUX MPobIIeM 24.04.2024 | https://m.edsoo.ru/00ae4270
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66 PezepBHblit ypok. O6o011eHuE 1 1 bubnuoreka [IOK
crcTeMaTH3anus 3HaHUH 08.05.2024 |  https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O60011eHIE 1 1 bubnmoreka [JOK
CHCTEMATH3AIHs 3HAHUN 10.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O600111IeHIE 1 1 bubnmoreka [JOK
crcTeMaTH3alus 3HaHUH 15.05.2024 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Ciagkos C.A.,
AxkrmonepHoe o01ecTBo «M3aaTenbeTBo «IIpocBemieHmes
» Xumus, 9 knacce/ I'abpuensa O.C., Octpoymon W.I'., Cnankos C.A.,

AxnnonepHoe obmectBo «M3narenbetBo «IIpocBeneHuey

METOINYECKHUE MATEPUAJIBI JIUIA YUYUTEJIA

YMK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Yuu.py
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