MyHununaibHOe aBTOHOMHOE 00111e00pa30BaTeIbHOE yUpekKAeHHE
«Cpennsist o61meobpazoparenpHas mkoaa Ne 10»

PACCMOTPEHO COI''TACOBAHO
Ha 3aCelaHui METOJUYECKOro Ha [learornueckom coBere
00BEeqUHEHHS yUUTENeH IIpoTtokon Nel

€CTeCTBeHHOHAYYHBIX AuciuuiiH ot "30" aBrycra 2023 r.
PykoBc ens [IIMO:
N Apanoga C.B.

[Mporokon Nel

ot "29" aBrycra 2023 r.

PABOYAS ITPOI'PAMMA

y4eGHOro npeamera
«XHAMHUS

Uit 9-X KJ1acCOB OCHOBHOTO 00111ero 006pa3oBaHus
Ha 2023-2024 y4eOHBIA rox

Cocrasurens: [llepuenko H.I'.,
YUHTENIb XUMHA
BBICIIIEH KaTeTOpHH

Kynryp 2023



HHOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XxuMuu Oa€T MNPEACTABICHUE O LEJAX, OOIIeW cTpareruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM MW TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENILHOM JIEATEIbHOCTH OOYYarolerocss Mo OCBOEHUIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl  y4eOHOro  mpeaMera, KOTOPbIA  ABISIETCS  NEJaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWMYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUN
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IMMOHITUNA O XUMUYECKOUN
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /Jl. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUUYECKOW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHWS TMPU HW3YYEHUU BEUIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipn u3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHA OOBSICHATHh W OLEHUBATH SIBICHUSA
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJIOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOILEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOTI0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Teproanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUs W HX
COCMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIIECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid 10 pa3IMYHbIM MMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomy 3ddexty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajni3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYCCKUEC
YpPaBHCHUHA.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarre o katanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKOM PEAKIMU M TOJIOKCHUE XUMHYECKOTO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBiienue YpPaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp auccornuanuu. CUiabHbIE U ClIa0ble SJIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHbIE W COKpAlll€éHHbIE HMOHHBIE YypaBHEHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojell B CBeTe€ MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu



OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpolEecca JUCCOLMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajgka, BbIJCICHUE Ta3a, o00pa30BaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), paclliO3HABaHUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtanibl 1 MX coeAMHEHUSA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBUE C METalIlaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHast KHCIOTa, XMMUYECKHAE CBOMCTBA, IOJydE€HHE, ITpUMEHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelmme XJOpuisl U UX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENeHU OoKuciaeHus. CTpoeHue M (pU3nyecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYecKrue cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XUMHYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a IMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coiau CepHON KUCTOThI, KAYECTBEHHAs! pEAKIMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHM B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 37MeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHS. A30T, paclnpOCTPAaHEHHE B MPUPOLE,
bu3nyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKkue 1 XMMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenre. Com aMMOHUS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuys Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  cleludpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
yno0opeHuil. XuMu4yecKoe 3arpsi3HeHUEe OKPYKaIoIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoB). Docdop,



ajuioTponHeie Moaudukanuu ¢Gocdopa, GuznUecKkue U XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUe U XMMHUYECKUE CBOMCTBA,
nosnyuenue. Mcnons3oBanue GocdaToB B Ka4yeCTBE MUHEPAIbHBIX YI00pEHUH.

OoOmas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOIIHBIC
MOAM(UKALIUKM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MUYECKUE U XHUMHYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJlyYeHUE W TMPUMEHEHHE. DKOJIOTMYECKHEe MPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOTO MOTEIJIEHUS KIUMaTa, MapHUKOBBIN
abdexT. YronbpHas KucaoTa U €€ coiu, ux (GU3NIECKUe U XMMHUYECKUE CBOICTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHaUasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKThl UX MepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TorsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OCNKax, yriieBojax — U X
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJYYEHHE H
npuMenenue. CoenuHeHus: KpeMHusi B mpupoje. OOuume mpeacTtaBiieHUs 00
okcunie kpemaus (IV) u kpemaueBo kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAIIOB B IOBCECTHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHe W XUMHUUYECKHE CBOMCTBA
raJlorTeHOB M WX COCAMHEHUH (BO3MOXKHO HCIOJIB30BAaHUE BHUACOMATEPUATIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu cepel ©u €€  CcOeAUHEHUsSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JCUCTBHEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3Y4YEHHE XUMHYECKHX CBOMCTB
pa30aBJICHHON CEPHOI KUCIIOTHI, MPOBEICHNE KaYeCTBEHHON PEaKIuu Ha CyibdaT-
WOH W HaOmIoJieHWe MpHu3Haka e€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3NYECKUMHU
cBoiicTBamMu a3ora, ¢ochopa W HUX COCNUHEHHHA (BO3MOXKHO HCIIOJIb30BaHUE



BUJIEOMATEepUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUs, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoZEenen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
poLecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEeHUE, COOMpaHue, paclio3HABAaHUE U W3YUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-HOHbl WM M3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHJIMKATHOM NPOMBINUIEHHOCTH, PELUIEHUE OSKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMeTauIbl U UX COCIMHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKA XMMUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux siemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTrayundeckasi CBsi3b U
METAJUIMYECKasi ~ KPUCTAJUIMYECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HamnpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl ToydeHuss MeTaioB. [loHATHE O KOppo3WHM METAIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucreme XMMHUYECKHUX
sanemenToB . 1. MenaeneeBa, CTpO€HHE MX ATOMOB, HAXOXJIEHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HaTpusi M Kainus. I[IprMeHeHHe MIeIOYHBIX METAUIOB U HUX
COCIMHEHUM.

[[lenoyno3emenbHble METAUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
[lepnognueckor cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaxOXJeHUe B rpupoae. Pu3snueckue 1 XMMHYECKUE CBOWCTBA MarHus
U Kanblus. BaxuHelnve coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIoJ103)keHue B [leproinueckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoOeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHAE CBOMCTBA amtOMUHMS. AMGPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpuporec. Dusznyeckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKcubl, ruipokcubl U comnu xenesa (I1) u sxenesa
(1), ux cocraB, CBOWCTBA U TOJyUEHUE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYECHHE PpE3YJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEN B3aUMOJEUCTBUS OKCH[A
KJIbI[USI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUEeCTBEHHBIX PEAKIM HAa WMOHBI: MarHus, KajbllMs, aJIIOMUHUS, [IUHKA, JKeye3a
(I u xenesza (111), mexu (11), HaOmrONCHME W ONMCAHUE MPOIIECCOB OKPAITHBAHHS
IJJaMEHH HWOHAaMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHIA ATTFOMUHUS
Y TUAPOKCHU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 33Ja4 10 TeMe «Baxnelune
METAJUJIBI U KX COCTUHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM ueloBeka. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrHYeCKUX
po0em.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepUaJiOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIIOIb30BAaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(PUKAIMs, TEePUOJUIHOCTh, HAOIIOACHHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbl, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYTPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAast
pemérka, CIuIaBbl, (PU3MUECKUE BEJIWYWHBI, €AMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.



buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATbHBIE
yI00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTHUTalOTCSd B XOJ€ OOyYeHHs XUMHUU B €IUHCTBE Y4EOHOH H
BOCIIUTATEIbHON EATEIbHOCTU B COOTBETCTBUU C TPAJULUOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMU, TPUHSATHIMH B
o0miecTBe MNpaBWIaMM M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMAIN3AIINN 00yYaIOIIUXCSI.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYAIOUIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTalUd U
paciIMpeHue OnbiTa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS

[IEHHOCTHOTO OTHOIICHHSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
U HAydYHOMY HACIEJUI0, TIOHMMaHWs 3HAYEHUS XUMHUYECKOWM HAayKd B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIME o
NEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBa;

2) rpakKAaHCKOr0 BOCIUTAHMSA:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U TpaBUjaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOH NESITENbHOCTH MpH
BBITIOJTHCHUHM YYE€OHBIX, ITO3HABATEIBHBIX 3a7ad, BBIMOJTHCHUA XHUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCE OTOW Y4YEeOHOM eATENbHOCTH, TOTOBHOCTH
OLICHWBAaTh CBOE TIOBEJIEHHWE M TOCTYNKHM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE MPEICTaBICHUS O BEIIECTBE M XUMHUYECKOW pEeaKlvu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH M COCTaBJISIOLINE
OCHOBY I TIOHMMAaHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTABICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MPUPOIHON CPENO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJUMBIE il OOBSICHEHUS HAOJI0/Ia€MbIX MPOIECCOB U SIBICHUI,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKON KYJIbTYpPbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOM, JIOCTYNMHBIMU TEXHUUYECKHUMH CpEeACTBAMU HUH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOSKTHOW W  HCCIEIOBATEIBCKOU
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) opmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTU COOJNIOJIEHUs TpaBui 0E€30MacHOCTH Mpu  OOpalieHUuH ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBaXKEHHUE K TPYAy M pe3yibTaTaM TPYIJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHMM 1O XWMHH, OCO3HAHHBIM BBIOOP
WHJUBUAYAJTLHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCUOHATBHON CPEJIE;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

HKOJIOTUYECKHU 11eJ1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOoro o6Opasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJTBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOM Y COLMAJIbHON ITPAKTHKE.



METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIJIEISIOT 3HAUMMbBIC JIS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, Teopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT0O3HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJISTHUBHBIC), KOTOphIE oOecreunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUSI HUCTOJB30BaTh MPUEMBI JIOTUYECKOTO MBIILJICHUSI TPU OCBOCHUU
3HAHUU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACISITH WX XapaKTEPHbIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyX IAeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YMEHHE TMPUMEHSATh B TMPOIECCE NO3HAHUS TNOHATUA (NPEeAMETHbIE U
METanpeIMETHBIC), CUMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMUYECKON PEaKIUU — MPU PEIICHUH Y4eOHO-TTI03HABATEIbHBIX 3a71a4, C YUETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBISBIATh U XapaKTEpU30BATh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaEeMbIX ITPOLIECCAX U SIBJIICHUSIX.

ba3oBble ucciaenoBare/bCKue 1eCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OpPTaHU3AIMM U IPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:



yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGPOPMALIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, OJIYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JHUTEepaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKH OLIEHWBATh MNPOTHUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE TPUMEHATh Pa3judyHble METOJbl U 3aMpOChl MPU MOHCKE U OTOOpE
uH(MOpMAIlUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, MPUOOPETEHUE OIbITa B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO (hOpMy TIpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu popmMamu rpauKi 1 KX KOMOMHAIUSAMY;

YMEHHE WCIONIb30BaTh M AaHAIM3WPOBAaTh B TMpolecce Yy4yeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKArolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyHmleCcTBY  OOCyXJaeMol  TeMmbl, (OpPMYIUpOBaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ TPEJCTABIATH  TMOJYYCHHBIE  Pe3ydbTaThl  MO3HABATEIHHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh TMPE3CHTAINIO
pe3yabTaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABAaTEIbHOM M HWCCIIEOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUHN
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JICWCTBUH, ONpeJelIeHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH IeATEIBHOCTH, IJIaHHUPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOMpaTh Hanbosee 3QheKTUBHBIE CIIOCOOBI pelieHrs y9eOHbIX U
MO3HABATENBHBIX 337a4, CaMOCTOSITENIBHO COCTaBJISATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,



OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJbTaTa 3asBICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3YNBTaTOB 110 OCBOCHHIO 00s3aTEIHHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW (QeaepaibHOM paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI
JnercTBul, crnenuduueckue A IpPeAMETHONM o01acTu  «XHUMHS», BB
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOXKHOE BEMIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCMHEHUS, PEAKIMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinu,
AIpO aTOMa, HJICKTPOHHBIM CIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBSI3b, UOH, KATMOH, aHWOH, PAacTBOp, MAaccoBas J0Js BEIIECTBA
(TpolieHTHAs! KOHIIEHTpAIIUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TOHATHS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUII;

e HCHOJIb30BaTh XUMHUYECKYH) CHMBOJIMKY IS COCTaBlieHHs (popmyr
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENICHb  OKHCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIcil [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE TEPUOJANYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoit cucreme,
3aKOHOB COXPaHEHMS MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;



e ONUCBHIBATh W XapakTepuszoBaTh TabMMuHyO Qopmy Ilepuonnyeckon
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3iMyaTh [OHATUSA «TJIaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpymnma)», Manbsie u
OoJbpIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnmuie «llepuonnyeckas cuctema xuMudeckux osjementoB . U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
Y pACIpPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

e KIAacCUPUIMPOBATH XUMHUYECKUE SJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIIECTB, M0 TEIIOBOMY 3D PeKTy);

e XapakTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKAAsl ONMMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3ABUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTE PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInU;

e TPUMEHATH OCHOBHBIE ONEPALNHA MBICITUTEIBHOU JIEATEIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJIECACTBEHHBIX CBS3€H — [JIsl U3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpPEaKIHil, €CTECTBEHHO-HAY4YHbIE METObI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CJIENOBATh IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pPacno3HaBaHHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C OMOILBIO WHIMKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K koHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX MOHATHWA: XHWMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBS3b, TEIUIOBOU ekt
peakiuu, MOJIb, MOJIIpHBIA  O0BEM,  PacTBOpP,  DBJICKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] TUCCOLUUALMS, PEaKUUd HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuIhuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MpEeAeiabHO IOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHITHH U
MPUMEHSThH 3TU NOHATHUA MPU ONMKUCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYJT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmysnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, WOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUU, TUM KPUCTAITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpymnma)» M «modouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTepPUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJIEKTPOHOB W
pacrpenieieHde HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUEe BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu



BEILECTB, MO TEIJIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa NPOCTBIX MU CJIOXHBIX BELIECTB, MOATBEP)KIAs OMNKHCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIil;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHUYECKON JHUCCOIMAIMK  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHMS pEakiui, TMOATBEPKAAOIINX CYIIECTBOBAHHE
TEHETUYECKOM CBS3H MEK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABIJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO U  MOJIAPHYIO MAacChl
BEUIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOIO JJIeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

cOONIOJaTh  MpaBUja  TOJB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSAMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUIO U COOMpAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIEKUCIIOro ra3a);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIIMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
PUYUHHO-CJICACTBEHHBIX CBS3€H — JUIA M3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIH ).



9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabnbie Ipakruueckue (ungposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
bubnuoreka [{OK
11 [ToBTOpeHue U yriaydiieHne 3HaHu| 5 1 https://m.edsoo.ru/7f41a636
' OCHOBHBIX pa3JIeioB Kypca 8 kiacca resh.edu.ru
Yuu.py https://uchi.ru/
bubnunoreka LIOK
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 https://m.edso0.ru/7f41a636
' peakiuii resh.edu.ru
Yuu.py https://uchi.ru/
bu6mmoreka IIOK
13 DIIEKTPONUTHYECKAsT JUCCOLINAIIHS. 3 1 1 https://m.edsoo.ru/7f41a636
' XUMHUECKUE peakIM B pPacTBOpax resh.edu.ru
Yuu.py https://uchi.ru/
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHUS
bubmmoteka IIOK
51 OO11ast XxapaKTepUCTHKA XUMHUYECKUX 4 1 https://m.edsoo.ru/7f41a636
' anemeHToB VIIA-rpynmnsl. ["anorenst resh.edu.ru
Yuu.py https://uchi.ru/
OO11ast XxapaKTepUCTHKA XUMHUYECKUX bubmmorexa LIOK
99 B pVIAp C . 6 https://m.edsoo.ru/7f41a636
: JJIEMEHTOB rpynnsl. Cepa u eé resh edu 4
COCIUTHEHIA Vum.py https://uchi.ru/
2.3 OO0mias XxapakKTepuCcTUKa XUMHYECKUX 7 1 bubnuoteka [JOK



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

anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux
COC/IMHEeHHUS

OO61mas xapakTepUCTHKa XUMUYECKUX

https://m.edsoo.ru/7f41a636
resh.edu.ru
Yuu.py https://uchi.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

2.4 Z-)JIeMeHl:'OB IVA-Tpynmel. Yriepon u 8 resh.edu.ru
KPCMITHH I HX COCIUHEHHA VYuu.py https://uchi.ru/
Hroro mo pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
bubnuoreka [{OK
https://m.edso00.ru/7f41a636
3.1 OO01111e cBOICTBA METAIIJIOB 4 pS.7/M.€ds00.1U a
resh.edu.ru
Yuu.py https://uchi.ru/
bubnuoreka [{OK
. https://m.edsoo.ru/7f41a636
3.2 Baxnelimme MeTamibl M UX COCTUHEHHUS 16
resh.edu.ru
VYuau.py https://uchi.ru/
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubnmnorexa LIOK
https://m.edso0.ru/7f41a636
4.1 BemectBa 1 MaTepuainsl B )KM3HU YEJIOBEKA 3
resh.edu.ru
VYuu.py https://uchi.ru/
Hroro 1o pasneny 3
bubnunorexa LIOK
. https://m.edsoo.ru/7f41a636
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 3
resh.edu.ru
VYuu.py https://uchi.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas bubnmnoreka HOK
1 CHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1. 1 https://m.edsoo.ru/00adb59e
MenzeneeBa resh.edu.ru
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buibl XUMUUeCKOM CBSI3W U THUIIBI bubmmorexa [JOK
4 N 1 https://m.edsoo.ru/00adbac6
KPUCTAIIINYECKUX PELIETOK -
P P VYuau.py https://uchi.ru/
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 bubmuoreka [IOK
pa3TAYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbchb0
[ToHsiTHE O CKOPOCTH XMMUYECKOUN peaKIuu.
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[ToHsITHE O XMMHUYECKOM PABHOBECHH. bubnuotexa [JOK
8 @akTOpbI, BIUAIOIINE HA CKOPOCTh 1 https://m.edsoo.ru/00adc28c

XUMHYECKOU PpCaKkuu U IMOJIOKCHUC

resh.edu.ru



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

XUMHYCCKOI'O paBHOBECUA

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
bub6nmoreka [IOK
10 Teopust FIEKTPOIUTHUYECKON AUCCOIUALINH. https://m.edsoo.ru/00adcd68
CwiibHbIC U cl1a0bIe 3JIEKTPOIUTHI resh.edu.ru
Yuu.py https://uchi.ru/
11 HMonuble ypaBHEHUS peakui bubmotexa [JOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U OCHOBaHUM
12 B CBETE MPEJCTaBICHUI 00 bubmorexa HOK
peA . https://m.edsoo.ru/00add5d8
AICKTPOJIUTAYECKON JUCCOIHAIITT
XUMHYECKHE CBOMCTBA COJICH B CBETE bubnuoreka [{OK
13 IIPEICTAaBICHUN 00 IEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2
JMCCOIIMAITAT Yuu.py https://uchi.ru/
bu6nmorexa LIOK
14 [TonsTHe 0 ruapoIU3e conen https://m.edsoo.ru/00add9d4
resh.edu.ru
bu6nmorexa LIOK
15 06006 i
ODHICHHE I CHCTCMATHSAII SHATHH https://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemienue bubmuoreka [IOK
3KCIIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 o reme
17 «INEKTPOTUTUYECKAS TUCCOITUAITUS bubmorexa [JOK
P s HHAt: https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO6m1as XxapakTeprucTHKa rajJoreHoB bubmorexa [JOK
18 B PaKTep ' https://m.edsoo.ru/00addfe2

XHUMHUYECKHE CBOMCTBA Ha IpUMEPC XJI0pa

resh.edu.ru



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

XinopoBogopo. ColisiHast KUCIOTA,

bubnunorexa LIOK

19 XUMHUYECKHUE CBOMCTBA, MOTYUCHHE, https://m.edsoo.ru/00ade104
[IPUMEHCHHE resh.edu.ru
[IpakTuyeckas padora Ne 2 o Teme

20 «ITonydyeHne CONIHOM KHCIOTBI, U3yUCHHUE €€ bubmotexa [JOK

. i Sk https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX

21 CaKIIMi, €CJIM OJIMH U3 PEarcHTOB JIaH B bubmorexa HOK
P ’ p https://m.edso00.ru/00ade488
M30BITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI. bubmmoreka [JOK

23 Haxoxnenue cepbl 1 €€ coeTMHEHUH B https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEPhI resh.edu.ru

24 CepoBopaopo, cTpoeHue, Gu3ndeckue u bubnnorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KHCIIOTa, (U3HUECKUE bubmorexa [JOK

25 A PPl pv ’ https://m.edsoo.ru/00adea28
Y XUMHYECKHE CBOMCTBA, TPUMECHEHUE

resh.edu.ru
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs bubmuoteka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPhI

97 Brruucrnenune MaccoBoit 101 BbIXO/a bubmuoreka [{OK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO611as XxapakTeprucTHUKa 3JIeMEHTOB V A-

P P but6mmoreka [IOK

28 rpynmnsl. A30T, pacipoCTpaHEHHE B IPUPOJIE,

(pI/ISI/ILICCKI/IC 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC 1 XUMHWYECCKUC

bubnunoreka LIOK

29 . crite S https://m.edso0.ru/00adf004
CBOWCTBA, MOJyYCHHE U IPUMECHEHU Vaupy https://uchi.ru/
[IpakTrueckas padota Ne 3 o Teme

30 «[Tony4yenne aMMuaka, U3y4eHue ero bubmmorexa [JOK

. v > 13YH https://m.eds00.ru/00adf180
CBOWCTB»
A30THas KUCIIOTa, € PU3nIecKue u bubmmorexa [JOK

31 J https://m.edso0.ru/00adf306
XUMUYECKHE CBOWCTBA

resh.edu.ru
Hcnonp30oBaHue HUTPATOB U COJICH aMMOHUS
B Ka4eCTBE MHUHEPAJIbHBIX YIOOPEHUI bubmorexa HOK
32 X P yAORP . https://m.edso0.ru/00adf518
MMHUYECKOE 3arPs3HEHUE OKPYKAIOICH resh.edu
CpeIbl COSTMHEHUSMU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas bubmmoreka [JOK

33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, OJyYCHHE Yuu.py https://uchi.ru/
Hcnons3oBanue pocdaTtoB B KauecTBe bubmmnoreka HOK

34 MUHEpaJIbHBIX YA00peHHii. 3arps3HeHue https://m.edsoo.ru/00adfc20
NPUPOIHON cpenbl pochaTamu resh.edu.ru
VYrnepon, pacnpocTpaHeHue B IpUpPO/IE, bubmuoreka [IOK

35 .

(bu3UYeCcKre U XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
XI/IMI/IiCCI}(]EC (I:)Bcf[ﬁCTBa (bGKonoqueCKne bbmmorexa [JOK

36 5 ' https://m.edsoo.ru/00adfebe
pOOJIEMBI, CBS3aHHBIE C OKCHUIOM YTIepoia resh.edu.ru
(V)

bubnunorexa LIOK

37 VYronpHas KUCIIOTa U €€ CONn https://m.edsoo.ru/00ae006¢c

resh.edu.ru

38 [TpakTuueckas padora Ne 4 mo Teme bubmuorexa [{OK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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"IlosryyeHue yrieKucioro rasa.
KauectBenHnas peaxiyus Ha kKapOoHAT-HOH"

https://m.edsoo.ru/00ae027¢

39 [lepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [JOK
BEILECTBAX KAK O COCUHEHUAX yIiepoaa https://m.edsoo.ru/00ae054e
bu6nmorexa [IOK
40 Kpemuuii u ero coeguHeHus https://m.edso0.ru/00ae080a
Yuu.py https://uchi.ru/
[IpakTuueckas paborta Ne 5. Pemenue
41 AKCIIEPUMEHTAJIBHBIX 3a71ad 110 TEME bubnnorexa [JOK
P . a https://m.edsoo.ru/00ae0bf2
«BajkHeM1e HeMeTauibl 1 UX CO€TUHEHUS)Y
42 KonTponbnas pabota Ne3 mo teme bubnnorexa [JOK
«Baxueiinme HeMeTaUIbl U UX COEIUHEHUS) https://m.edsoo.ru/00ae0e18
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
9JIEMEHTOB — METAJJIOB. MeTajuinyeckas bubmiorexa HIOK
43 ’ https://m.edsoo.ru/00ael103e
CBA3b U METAJNINYECKAs] KPUCTAIINYECKAS
N . resh.edu.ru
peméTka. PU3NUECcKUe CBOMCTBA METAIIIOB
XnMHYecKre CBOMCTBA METAIJIOB.
44 ONEeKTPOXUMHUYECKHUI psia HaNPSKEHUH bubmorexa HOK
P p p https://m.edsoo.ru/00ael1156
METaJJIOB
OO6mme crmocoOb! MOTYyYeHUsI METAJLIOB.
CrutaBel. BeraucieHus mo ypaBHEHUAM bubnnorexa [JOK
45 ' N P https://m.eds00.ru/00ae1156
XUMHAYECKHAX PEAKIIUN, €CIIN OJUH U3 .
peardiv, A VYuu.py https://uchi.ru/
pEeareHTOB COJEPIKHUT MPUMECH
46 ITousiTre 0 KOPPO3UU METAIIOB bubmorexa LHIOK
PP https://m.edsoo.ru/00ael1278
but6mmoreka [IOK
47 €JIOUHBIE METAJIbI
= https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U KU but6mmoreka [IOK
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https://m.edsoo.ru/00ae14b2

49 [llenouyHo3eMenbHBIC METAIUIBI — KAJIbITUN U bubnnorexa [{OK
MarHui https://m.edsoo.ru/00ae15e8
bubnunorexa LIOK
50 BakHeiime coeIMHEHUS KaJIbIIUS https://m.edso0.ru/00ae15e8
Yuu.py https://uchi.ru/
51 O06o001IeHre U CUCTEMaTH3aIisl 3HAHHIA
N N bubmuoreka [IOK
2 K
5 €CTKOCTB BOJIbI U CITIOCOOKI €€ yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padbora Ne 6 o Teme bubnuoreka [IOK
"YKécTtkocTh BOJIBI M METOIBI €€ yCTpaHeHUS " https://m.edsoo.ru/00aelae8
bubmuoreka [{OK
54 AJFOMUHMI https://m.edsoo.ru/00aelc64
resh.edu.ru
AM@oTepHbIe CBOMCTBA OKCHIA U bubmorexa [JOK
55 P A https://m.edsoo.ru/00aelc64
rrapokciaa VYuau.py https://uchi.ru/
bubmmoreka IIOK
56 Kenezo https://m.eds00.ru/00ae1d86
VYuau.py https://uchi.ru/
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubmuoreka [IOK
xenesa (1) https://m.eds00.ru/00ae35e6
58 O060011IeHNEe U CUCTEMAaTH3al|sl 3HAHUHA
[IpakTuueckas paborta Ne 7. Pemenue
59 AKCIICPUMEHTAIIBHBIX 33724 110 TEME bubmorexa [JOK
p . a https://m.edsoo.ru/00ae3de8
«BaxHeHme MeTaIbl ¥ MX COSIUHEHUS
50 Beruucnenus no ypaBHEHHUSIM XUMHYECKUX bu6muoreka [JOK

peaxunﬁ, €CJIM OAWH U3 pCarcHTOB IaH B

https://m.edsoo.ru/00ae1750
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MU30BITKE UIIH COACPIKUT IPUMECH.
Brrancnenus maccoBoit JOJIM BBIXOJa

MPOJIYKTA PEaKIuu
61 O06o001IeHre U CUCTEMaTH3aIlisl 3HAHHUIA 1
62 KontponbHas padota Ne4 o teme 1
«Baxxueime MeTaIbl ¥ MX COCAUHCHUS
63 BemectBa u Matepuanbl B MOBCEIHEBHOM 1 bubnunoreka LIOK
JKM3HHU YEI0BEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIEH 1 bubnnorexa [JOK
cpensl https://m.eds00.ru/00ae4270
65 Posib XuMHH B PEIICHUH YKOJIOTHUSCKUX 1 bubnuorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
66 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 E;ISSH/P/I;T:;(::)(])_EOU}; 0ae0d0a
bu6nmorexa LIOK
67 O6001IeHNE U CUCTeMAaTH3aIHs 3HAHU 1 https://m.edsoo.ru/OO_adb33c
Yuu.py https://uchi.ru/
68 O06o001IeHre U CUCTEMaTH3all|sl 3HAHHMA 1 E::S;;ﬁf;igr?/}éw doch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus, 9 knacc/ I'abpuensa O.C., Octpoymo N.I'., Cnaakos C.A.,

AxmmonepHoe o6miectBo «M3marensctBo «IIpocBemenuey, 2023

METOIUYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA

1. KoHTposibHO-U3MepHTeNbHbIC MaTepuaibl. Xumus. 9 kimacce/ Coct. E.H.
CrpensHukoBa.- M.: BAKO, 2018

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Bbubaunoreka ITOK https://m.edsoo.ru/

2. Poccwuiickas snekTpoHHas 1mkosa https://resh.edu.ru

3. Yuu.py https://uchi.ru/
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