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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no XMMHU Ha ypOBHE OCHOBHOIO OOILIET0 0Opa3oBaHUs COCTAaBICHA HAa OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHOM NPOrpaMMbl OCHOBHOTIO
obmero oOpaszoBanus, npenacrasieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YUYETOM KOHIICTIIIMU MPENOIaBaHusl Y4eOHOTO IMpeaMeTa
«XuMus» B 00pa3zoBaTesIbHbIX opranu3zanusx Poccuiickoit @enepanum.

[Tporpamma o xumun JaéT NPEICTABICHUE O IENSIX, O0IIeH cTpaTeruu 00yICHHsI, BOCTUTAHHS U
pa3BUTHS OOYyYalOMUXCS CPEACTBAMH y4eOHOTO TpeIMEeTa, YCTAaHABIMBACT O0S3aTENbHOE
NpEeIMETHOE  COJEpXKaHWe, TpeAycMaTpuUBaeT  pacHpelelieHHe ero 1o  KiaccaM H|
CTPYKTYPUPOBAHUE 110 pa3aciaM U TECMaM IIpOorpaMmsbl 10 XUMHHU, OMPEACITIACT KOJTNYCCTBCHHBLIC
1 KQUCCTBCHHBIC XaPAKTCPUCTUKHU COACPKaHMA, PCKOMEHIYEMYIO IMOCJIICA0BATCIIbHOCTh U3YUCHU A
XUMHH C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Yy4eOHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMINXCsI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTH3aiu
TpeOOBaHU K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHOW MPOTrpaMMBI HA YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHHs, a TaKkKe TPeOOBaHWN K pe3yiabTaraM OOy4YCHHS XUMHUU Ha
YpOBHE TIeJIe M3ydeHHUs MpeaMeTa U OCHOBHBIX BHUJIOB YUe€OHO-ITO3HABATEIHHON JIEATETLHOCTH
00yJaromerocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHMS.

3HaHWE XUMHUHU CIIY’)KUT OCHOBOM /711 (JOPMUPOBAHUS MUPOBO33PEHUST 00yJaIOmIerocs, ero
MIpe/ICTaBICHU 0 MaTepruaIbHOM €AMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POpMHUpyEMble XUMHUEH
MpEACTAaBJICHHUA O B3AaUMOIIPECBPAILICHUAX DHEPTUN U 00 OBOJIIOLIMU BEHIECTB B MMPUPOJEC, O IMyTAX
peuieHus TH00ANbHBIX TPOOJIEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIEM 31paBOOXpaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH JIIsl caMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ o011ei U QyHKIMOHAIbHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHKE MBILIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 0Oydaroumxcs,
HAaBBIKOB HMX  CaMOCTOSITEIbHONW  y4eOHON  JeATEIbHOCTH, OKCIHEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHalIbHOM 1A TEIbHOCTH;

3HAaKOMUT CO CHCHI/IQ)I/IKOI;'I HAYYHOI'0 MBbIINUICHHUS, 3aKIaAbIBACT OCHOBBI HEJIOCTHOI'O
B3rjisAga Ha  CIUHCTBO npupoabsl KW 4YCJIOBCKA, SABIICTCA  OTBCTCTBCHHBIM  3TAIlOM
B (bOpMI/IpOBaHI/II/I CCTGCTBGHHO'Hay‘lHOﬁ I'PaMOTHOCTH o6yqa10umxc;1;

crocoOcTByeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHPOJE, K 4YEIOBEKY, BHOCHUT CBOH BKJIAJ B DKOJOTHYECKOE OOpa3oBaHHE
oOyuaromuxcs.

I[aHHLIe HaIlpaBJICHUA B 06Y‘ICHI/II/I XUMHH 00ECIIEUNBAIOTCS CHCI_[I/I(I)I/IKOI\/'I COZCPIKaHUA
yqe6Horo npeamera, KOTOpBIP’I ABJIACTCA MEAArOorndeCKu aJaliTHPpOBAHHBIM OTPAKCHUCM 0a30BO
HAaYKU XUMHWH HA OHpe,I[eJ'IéHHOM JTaime ee Ppa3sBUTHA.

Kpr XHUMHUHU Ha YPOBHC OCHOBHOTO 061].161"0 06p8.30BaHI/I$I OpPUCHTHPOBAH Ha OCBOCHUC
O6yanOH_II/IMI/IC${ CUCTCMBbI IICPBOHAYAJIbHBIX MOHSITUMI XUMHH, OCHOB HCOpFaHquCKOﬁ XUMHHN U
HCKOTOPLBIX OTACIBbHBIX 3HAYUMbIX MOHATHUN OpFaHquCKOﬁ XUMMUU.



CtpykTypa coaepskaHusi MPOrpaMMBbl 10 XHUMHU CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. Cojep’kaHue CKIAAbIBAEGTCS M3 CHUCTEMBbl MOHATUH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI TMOHATUH O XMMHUYECKOH peakuuu. OO0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY OCJEA0BATEIBHOIO Pa3BUTUS 3HAHUN HA OCHOBE
TEOPETUUECKUX IPEICTABIECHUN Pa3HOIO YPOBHS:

— ATOMHO-MOJICKYJIAPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHUS

[Tepuonnueckoro 3akoHa . 1. MeneneeBa kKak OCHOBHOT'O 3aKOHA XUMHH;

— Y4CHUsA O CTPOCHUHU aTOMa U XUMHYECKOHN CBA3U,

MIPEICTAaBICHUN 00 2JIEKTPOIUTUYECKON AUCCOLUAIIMY BEIIECTB B paCTBOpaXx.

Teopernueckne 3HaHUSA PAcCMATPHUBAIOTCA HAa OCHOBE SMIIMPUYECKH IIOIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCSI OCIEA0BATENBHO OT OJJHOTO YPOBHS K IPYrOMY, BBITIOTHSIS
(GyHKIMY OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOYKHOCTEH MPAaKTUYECKOTO
IIPUMEHEHHS U NTOTYYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHne MnporpaMMbl MO XHMHH CIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABIECHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HPHUPOIBI,
LIEHHOCTHOTO OTHOIIECHHs K HAyYHOMY 3HAaHHUIO U METOJIaM MT0O3HaHMs B Hayke. M3ydeHne xumun
MIPOUCXOIUT C IPUBJICYCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX peaMeToB: «OKpyKaromuii
Mup», «buosorust. 5—7 knacce» U «Pu3ukKa. 7 Kiaccy.

[Ipu n3yyeH XUMUU MPOUCXOTUT (OPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH YelOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. 3a/ada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHUN K HayYHBIM METOJaM MO3HAHUS IPU N3YUYEHUHU BEUIECTB U XUMUYECKHX PEaKIIHii, B
dbopMHUpPOBAaHMM ¥ PA3BUTUU I[IO3HABATEIbHBIX YMEHUH M HMX TMPUMEHEHHMH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENBCKOM AeATeIbHOCTH, OCBOCHUHU MPABHII 0€3011aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HU.

HpI/I HU3YYCHHUU XUMHUHU HAa YPOBHC OCHOBHOTO O6H_ICFO O6pa30BaHI/I$I BaXHOC 3HAYCHUC
ano6peJ1H TakKuC LI CJIU, KaK:

— (I)OpMI/IpOBaHI/IC HWHTCJUICKTYAJIbHO paSBHTOﬁ JINYHOCTHU, rOTOBOM K CaMOO6pa3OBaHI/IIO,
COTPYAHHUUYCCTBY, CaMOCTOSATCIBbHOMY MPHHATHUIO pemeHI/Iﬁ, cIocoOHOM aJ[alITUpPOBATLCA K
6LICTpO MCHAKOIIMUMCSA YCIIOBUSAM KU3HU,

— HaIIpaBJICHHOCTb O6y‘IeHI/I${ Ha CHUCTECMATHYCCKOC HpI/IO6H_[eHI/Ie O6y‘IaIOH_II/IXCH K
CaMOCTOSATEIbHOM MMO3HABATENbHOM ACATCIIBHOCTH, HAay4YHbIM METOJaM IIO3HAaHUs,
(I)OpMI/Ip}IIOH_II/IM MOTHUBAIIUIO U Pa3BUTUC CIIOCOOHOCTEH K XUMUWU,

—obecrieyeHue YCIOBUHM, CHOCOOCTBYIOUIMX NPUOOPETEHUIO OOYYaIOIIMMUCSA OIIbITa
pa3HOOOpa3HOW JESATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMA, KIIFOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEPCATbHOE 3HAaUCHHUE JUTS Pa3IMYHbIX BUAOB JEATEIBHOCTH;

— ¢opmupoBanue 00IIeH PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH, B TOM
YHCIie YMEHHH 0OBSCHSTH U OIIEHUBATH SBIICHUS OKPY)KAIOIIIET0 MUPA, UCIIOJIb3YS 3HAHUS U OTIBIT,



MOJIydCHHBIE MIPU W3YYCHUHM XMMUH, NMPUMEHATh UX MPH PEIICHUH MpoOJIeM B MOBCETHEBHOMN
KU3HU U TPYJIOBOU AESATEIBHOCTH;

— ¢opMUpOBaHKE y OOYYAFOIIUXCS TYMAHHUCTUUECKUX OTHOIICHUH, IOHUMAaHUS IICHHOCTH
XUMHYECKUX 3HAHHWHA I BBIPAOOTKH 3KOJOTHUYECKH IIeJIeCOOOPa3HOrO TOBEJICHUS B OBITY H
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHHS CBOErO 3J0POBbA M OKPYXKAIOLIECH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHUBAIMH K 00y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAaMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS OOIEUEJIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npouIIs U HAITPABICHHOCTH AaJbHEUIIET0 00yIeHHUS.

OO01ee 9ncIO 9acoB, OTBEAEHHBIX JIJISI M3YYCHHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctaBiseT 136 JacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezieno), B 9 kimacce — 68
4acoB (2 yaca B HEJICIIO).

COJEP/KAHUE OBYYEHUA
9 KVIACC
BemecTBo M XMMHYECKas peakuus

[lepmognueckuit  3akoH. Ilepuonmueckas cucrema XUMHYECKHX dnemeHTOB [l
N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XUMHUYECKHX
JJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJlbLUs W HUX COCAUHEHUN B COOTBETCTBUH C
MTOJIOKEHHUEM AJ1EMEHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHUJbl XMMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX PEIIETOK,
3aBHCHUMOCTBH CBOMCTB BELIECTBA OT THUIIA KPUCTAILUIMUECKON PEIIETKU U BHIa XUMUYECKOH CBSI3U.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKJIaTypa HCOPraHM4CCKUX BCHICCTB. XUMUUEeCKHE CBOMCTBA
BCIICCTB, OTHOCAMIUXCSA K pa3IMYHbBIM KjlacCaM HCECOPraHU4YCCKHUX COGI[PIHCHPIﬁ, ICHETHU4YCCKaA
CBsI3b HCOPraHUWYCCKUX BCIICCTB.

Knaccudukanus XuMU4ecKUX peakluid MO pa3IUuYHbIM MpH3HAKaM ([0 YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3P (dEKTY, 0 M3MEHEHHUIO CTENEHEH OKUCIIeHUS
XMUMHUYECKUX DIIEMEHTOB, MO OOpaTMMOCTH, [0 YyYacTHIO Karaiau3aTopa). OK30- H
SHIOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xuMmHuYeckod peakiuu. [lonsartue 06 oOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [lonsarre o xumMuueckom paBHOBecHH. DAKTOPBI, BIUSAIONIME HA CKOPOCTh XUMUUYECKOU
pEeaKLMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC pcaKuuy, 3J'IeKTp0HHBII>i OalaHC OKHCIUTCIBHO-
BOCCTAHOBUTEIILHOU pCaKkuunun. CocraBieHne ypaBHeHI/Iﬁ OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUCM MCTOA 3JICKTPOHHOTO Oananca.

TCOpI/IH Z-)J]CKTpOJ'II/ITI/I‘-ICCKOI\/'I JUCCoanu. 3HCKTpOJ'II/ITLI WU HCIJICKTPOJIMUTEIL. KaTI/IOHBI,
AHUOHBI. MeXaHn3M AUCCOLMAILIMY BEIIECTB C Pa3IMYHbIMU BUAAMU XUMHUYECKol cBs3u. CTEICHDb
JUCCOolMaliu. CuibHBIC U ca0bIe SJICKTPOJIUTHI.



Peakiun nonHoro obMeHa. YcIoBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE H
COKpalLEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJIEH B CBETE
MIPEJICTaBICHU 00 SJICKTPOIUTUYECKON aucconuanuy. KadecTBEHHbIE PEaKIUM Ha WOHBIL.
[TonsiTEe O THAPOIU3E COJIEH.

Xumuueckuii IKCnEepUMEHm .

03HAKOMJIEHHE C MOJEJSIMHM KpPUCTAUNIMYECKHX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (rpadura u anMasa), CIOXKHBIX BEHIECTB (XJIOpHAAa HATpuUs),
WCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEeakIUu OT BO3JACHCTBUS Pa3IMYHBIX
(baxTOpOB, HCCIEAOBAaHUE 3JICKTPOIPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOIMALNT
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAIIOB), IPOBE/ICHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKK NMPOTEKAaHUS peakluuii MOHHOro oOMeHa (oOpa3oBaHuE Ocajka,
BBIJICICHHE Ta3a, 00pa3oBaHWE BOJBI), OIBITOB, WUTIOCTPUPYIOMIUX TPUMEPHI OKHCIUTEIHHO-
BOCCTaHOBUTEJBHBIX pEaKUUi (FOpeHHe, peakluu pPas3JIoKEeHMs], COCIWHEHHs), paclo3HaBaHUE
HEOPraHMYECKMUX BEIIECTB C TOMOINBI0 KAYECTBEHHBIX pEAaKIWHd Ha WOHBI, pEHICHHE
HKCTIEPUMEHTAIBHBIX 33/1a4.

HemeTtaunasl u ux CoeMHEeHU A

OOmiasi xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHue U (U3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallaMu,
menouamu).  XsopoBojopos. ConisHas KHCIIOTa, XUMHWYECKHE CBOWCTBA, TIOJydeHHUE,
npuMeHeHue. J[eficTBrue Xjaopa u XJ0pOBOJOPO/Ia HA OpraHu3M deloBeka. BaxHeiie Xmopuasl
U UX HaXOXJECHUE B IPUPOJE.

OO6mrast xapaktepucTuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue U (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpO/Ia U cepbl. AJUIOTPOIHBIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOWCTBA
cepbl. CepoBOoJIOpoAd, CTpoeHHE, (U3NYECKUE M XHUMHUYECKue cBOMcTBa. OKCHABI Cephbl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3UYECKUE M XUMHUYECKHE CBOWCTBA
(oOmme kak mpeacTaBUTENs Kilacca KUCIOT U crienuduieckre). XuMHUUEeCKUe PeaKIiy, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO CII0CO0a MOJTy4eHUs! CepHON KUCIOTHI. [IpuMeHeHre cepHOM KUCTOTHI.
Conu cepHOM KHCJIOTHI, KaueCTBEHHas peakius Ha cynbhar-uoH. Haxoxknenue cepbl u eé
coeMHEHUH B mpupojae. XUMHUUYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpelbl COSAMHEHUSIMH CEphbI
(KUCIOTHBIE JOKIH, 3arPsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPALCHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, pacnpoCTpaHeHHWE B TpHpoAe, (u3MYecKue u
XUMHUUEeCKHe cBoicTBa. KpyroBopot a3ora B nmpupoae. AMMuUaK, ero (pu3n4ecKkre U XUMHUYECKHe
CBOICTBA, MosyueHue U npuMenenue. Conu aMMOHUS, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHMS. A30THas KHUCIIOTa, €€ IMOJIydeHHe,
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEpAIbHBIX
ynoOpeHuii. XUMHUYeCKOe 3arpsi3HEHHE OKpYXKarolleld Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HeHHe BO3[yXa, MOuYBbl U BOAOEMOB). Pochop, amaoTponHble MoAUDUKALIUU
dochopa, puznyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nyeckue M XMMHYECKHE CBOiIcTBa, mosyueHue. VcmonpzoBanue ¢ochaToB B KadecTBe
MUHEPAIbHBIX YI0OpEHHA.



OOmast xapakrepuctuka 3neMeHTOB [VA-rpynnel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIC CTENECHH OKHCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoje, GU3nuecKue U XuMU4eckue cBoiicTea. AxcopOmus. KpyroBopor yriepoaa B npupoe.
Oxcuppl yriaepoaa, ux (GU3NIECKUEe U XMMUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIC OPraHU3MEI,
MOJIyYCHHE U MPUMEHEHUE. DKOJIOTHUECKHE MPoOJIeMbl, CBsi3aHHbIC ¢ okcuaoMm yriepona (1V),
TUI0TE3a IV100aJbHOrO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIN 3PQeKT. YroyibHas KHUCIOTa U €€
COJId, HuX (1)H3H‘-ICCKI/IC U XUMHUYCCKUC CBOﬁCTBa, MOJIYy4CHHUEC W IPHUMCHCHHUC. KauecTBennas
peaknus Ha KapOoHaT-UOHBL. Vcroib30BaHne KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COEAMHEHHUSAX YIiiepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEH, STaHOJI, TJIMLEPUH, YKCycHas KucioTa). [IpupoaHble HCTOUHUKH
YTJIE€BOA0POJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOIYKTHI UX MepepabOTKU (OEH3UH), UX POJIb
B OBITY U IpoMbIlIeHHOCTH. [loHsTHE O OMoJIOTHYECKH BaKHBIX BELIECTBaX: jKHpax, Oeykax,
YIIeBOJAAX — M MX POJM B KU3HM 4YelloBeKa. MarepuanbHOE €JUHCTBO OPraHMYEeCKUX U
HEOPraHMYECKHUX COEIUHEHM.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IOJyYeHHE U TMPUMEHEHHE.
Coenunenus kpemHusi B npupone. OOmmue mnpenctaBieHuss o0 okcunge kpemuus (IV) u
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTPOWTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPUAIIOB B MIOBCEAHEBHOM KU3HU.

Xumuueckui IKCnEepuUmMeHm .

n3ydeHre o0pa3IloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TIPOBEICHHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPUI-MOHBI W HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaronme (GU3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCIUHEHHUU (BO3MOYKHO
WCIIOJIb30BAHUE BHJICOMATEPUAJIOB), O3HAKOMJICHHE C OO0pas3laMu XJIOPHAOB (TaJOTCHUIOB),
O3HaKOMJICHHE C oOpa3nmamMu cepbl M €€ COCOUHECHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATepUAIIOB), HaOJrOJeHWEe Tporiecca OOyriiMBaHUS — caxapa IOJ  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4EeHHE XMMHUYECKHX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTBI, TIPOBE/ICHUE KAUYECTBCHHOUM peakiuu Ha cyabparT-HoOH U HaONIOJICHHE NpHU3HaKa e
MPOTEKaHMsI, 0O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaAMH a30Ta, (ocdopa u uX coenTuHEHUU
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIOB), 00pa3iaMu a30THBIX U (OCHOPHBIX YAOOPEHUH,
MOJIydeHUE, COOMpaHMe, paclo3HaBaHWE M W3YyYCHHE CBOWMCTB aMMHUakKa, IPOBEIACHUE
Ka4eCTBEHHBIX PEAKIIMI HA HOH aMMOHUs 1 (pocdar-noH U u3ydeHUe MPU3HAKOB UX MTPOTCKAHMS,
B3aMMO/ICHCTBHE KOHIICHTPHUPOBAHHOW a30THOW KHUCJIOTBHI C MEIbIO (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPUAIIOB), M3YYCHHUE MOJCICH KpPUCTAUIMYECKUX pPEIETOK anmasza, rpadura,
GbymiepeHa, 03HaKOMJICHHE C MPOIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIJIEM U YCTPOHCTBOM MPOTUBOTa3a, MoJIydeHHe, COOUpaHue, paclio3HaBaHNUE U U3y4CHHUE CBOCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX PEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
W3y4YeHHE TMPHU3HAKOB WX TMPOTEKAHUS, O3HAKOMJIEHHE C TPOAYKIMEH CHIMKATHON
MIPOMBIIITIEHHOCTH, PeIlIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHei1re HeMeTaibl 1 UX
COETUHEHUS.

MeTa/JIbl 1 UX COCAMHEHUS

OO01as XapakTepruCTHKa XUMUYECKIX JIEMEHTOB — METAJJIOB HA OCHOBAHHHU UX TTOJIO0KEHHS
B Ilepuoauueckoil cucreme xumuueckux anemeHtoB JI. M. MenneneeBa U CTpOEHUsI aTOMOB.
Crpoenue meramioB. Meraminueckas CBs3b M METANIMYECKAsl KPUCTAUIMYECKas penIeTKa.
DNEeKTPOXUMHUYECKUN Pl HampspkeHUH MeTamwioB. DuU3MUecKMe U XMUMHUYECKHME CBOWCTBa



metaioB. O0mue crocoObl mosrydeHus: MetajuioB. [IoHATHE 0 KOPPO3UM METAIIOB, OCHOBHbIC
crnocoObl 3almMThl UX OT Koppo3ud. CIutaBbl (CTaib, YyryH, TIOpaTIOMUHHMA, OpoH3a) U HUX
IIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[{esrouHbIe METAIUIBL: MOJIOKEHUE B [Ieproanyeckoil cucteMe XMMUYECKUX 3IEMEHTOB /JI.
N. MengeneeBa, CTpOCHUE MX aTOMOB, HAXOXJeHUE B mpupoje. PU3NYECKUEe U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUJIBI HATPUS U Kanus. [Ipumenenue
LIETOYHBIX METAIUIOB U UX COCTUMHECHUM.

[Ieno4yHO3eMENBbHBIE METAUIBI MATHUM U KAJIBLIMI: 1TOJI0KEeHHE B [lepuonnueckoi cucreme
xuMuueckux 3nemeHToB [l. M. MeHneneeBa, CTpO€HUE MX aTOMOB, HAXOXIEHUE B IMPUPOJE.
@uU3NYECKe U XMMHUYECKUE CBOMCTBA MarHus W KajblMs. BakHelmme cOeTuHEHUS KalbLus
(oxcun, ruapokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEeHUSI.

AmoMuHMi: monokeHue B [lepmoandeckoil cucTeMe XMMHUYECKUX dieMeHTOB [l
N. MenneneeBa, CTpoeHUE aTOMa, HAX0XkKACHHUE B Tpupoie. Pu3ndeckue 1 XMMUYECKHE CBOWCTBA
amoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHIA ATFOMUHUSL.

Keneso: mnonoxenne B Ilepuoguyeckoid cUCTEME XUMHUYECKHUX 3leMEHTOB  JI.
W. MenneneeBa, cTpoeHHE aTOMa, HAXOKIEHUE B ipupoie. Puznyeckue U XMuMHUYECKHEe CBONCTBA
xene3a. Oxkcunpl, ruapokcuasl U conu skenesa (II) m xemeza (III), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCREepuUMeHm .

03HaKOMJICHHE ¢ 00pa3I[aMH METAJIJIOB U CILIABOB, UX (PM3UYECKUMU CBOMCTBAMU, H3yYCHUE
pe3ynbTaTOB KOPPO3UU METAIOB (BO3MOKHO HCIIOJIh30BAHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSl OKCHJA KaJbIUs M HATPUS C BOJOW (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPUAIIOB), HCCIICOBAaHUE CBOWCTB KECTKOM BOJBI, TMpOIecCa TOpPEHHs JKee3a B
Kucinopoge  (BO3MOXKHO  HCIOJB30BAHHME  BUJICOMATEPHAJTOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHWs, KaJbIHs, aFOMUHMS, ITUHKA, xene3a (I1) u xenesa
(I1), meam (I1), HaOMrOIEHNE W OMKMCAHUE MPOLIECCOB OKPAITMBAHMS TIJIAMEHH MOHAMH HATpPHS,
KaJusi ¥ Kaiblusl (BO3MOXHO HCIOJIh30BaHUE BUJICOMATEPUAIIOB), HCCICIOBAHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCHIA aIFOMUHKSI ¥ THPOKCH]IA IMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTalIbl U KX COSAUHEHHS.

XuMHA U OKPY:KAIIas cpeaa
BemectBa u maTepuasibl B TOBCEJHEBHOM JKM3HU YelOBEKa. be3onmacHoe HUCMOIb30BaHKE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomip MpU XUMHUYECKHX O0XKOTax H

OTpaBJICHUAX.

XUMHYECKOe 3arpsi3HEHHE OKPYXKAroIIel cpelbl (MpenenbHasi JOMyCTUMasi KOHIIEHTpaIHsI
BeecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX PoOIeM.

Xumuueckuii Ixcnepumenm:
M3y4eHHe 00pa3lioB MaTepuanoB (CTEKIIO, CTIJIaBbl METAJIOB, MOJIMMEPHBIC MaTEPHAIIBI).

MexnpeamerHbie CBA3U



Peanmauml MCKIIPCAMETHBIX CBs3eH IIpu U3y4CHUNU XHUMHHU B 9 kmacce OCYHICCTBIIACTCA
4Cpe3 UCII0JIb30BAHUEC KAaK O6H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaxKk 1 HOHSITPIﬁ, SABJIAOIINUXCS
CUCTCMHBIMU JJId OTACJIbHBIX MTPCAMETOB €CTCCTBCHHO-HAYYHOTI'O LIUKIJIA.

OO01mue ecTecTBeHHO-HAYYHbIE TIOHSTHS: HAyYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOPHS, AHAIIH3,
CUHTE3, KIACCU(pUKAIUsS, TMEePHOJUIHOCTh, HAOIIOIEHUE, OHKCIEPUMEHT, MOACIUPOBAHNE,
W3MEpeHue, MOJICITb, SIBJICHUE, TAPHUKOBEIN 3()(PEeKT, TEXHOIOT s, MaTePHAIIBI.

®dusnka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, HW30TOIIBI,
PaIMOaKTUBHOCTb, MOJICKYJa, OJJEKTPUYECKUM 3apsij, MPOBOJHHUKH, TMOJYIPOBOJHUKH,
TVDJIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO0, 00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAITUYECKAS PEIIETKA, CIIIaBbl, GPU3UYECKUE BEIIMUUHBI, €ITHUIIBI
HU3MEPEeHUSs, KOCMUYECKOE TTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KOocHCTEMa, MHHEpaJIbHbIE YI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

I'eorpadust: atmocdepa, runpocdepa, MUHEpPaIbl, TOPHbIE TOPOIbI, OJIE3HbIE HCKOTIaeMBbIE,
TOIUIMUBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INIPOI'PAMMBI IO XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHMs
JOCTUTAIOTCS B X0OJIe OOYYCHHSI XUMUU B €IUHCTBE YICOHOM M BOCIUTATEIBHOU JACATEIHPHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMH  POCCUMCKMMHU  COIMOKYIBTYPHBIMH M JIyXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITUATM3AIINN 00YJarOIITUXCS.

JIMuHOCTHBIE PE3YJIbTATbl OTPAXAKOT TI'OTOBHOCTb 06yqa}oumxc;1 PYKOBOACTBOBATHCA
CHCTEMOM ITO3UTHBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIUPEHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B HaCTHU:

1) mIaTpHOTHYECKOT0 BOCIIUTAHUSI:

HEHHOCTHOT'O OTHOLICHHUA K OTCYCCTBCHHOMY KYJIIbTYPHOMY, HCTOPHUYCCKOMY N HAYYHOMY
HacCJICIu0, INOHMMaHHA 3HA4YCHHA XUMHYECKOU HAayKH B JXU3HU COBPCMCHHOI'O O6H.[€CTBa,
CIIOCOOHOCTHU BJIaACTb ,HOCTOBCpHOﬁ HHQ)OpMaHHGI;’I O IEPCHOBBLIX HOCTHIKCHUAX W OTKPBITHAX
MHpOBOﬁ U OTEYCCTBECHHOM XUMHUH, 3aUHTCPCCOBAHHOCTU B HAYYHbIX 3HAHUAX 00 YCTpOfICTBG
MHpa u O6H_ICCTB3.;

2) rpaIaHCKOTr0 BOCIIUTAHMS:

NpEACTaBJICHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIIGHUU B
KOJIJICKTUBEC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B O6H_[eCTBeHHO HOHC3HOﬁ, lee6H0-
HCCHCHOB&TCHLCKOﬁ, TBOp‘-ICCKOﬁ " ApYrux BuJax ACATCIBbHOCTU, TOTOBHOCTH K pa3Hoo6pa3H0171
COBMECTHOH HESATEIbHOCTH IMpU BBIIIOJIHCHUN y‘-IC6HLIX, IIO3HABATCJIBHBIX 3a7a4, BBIIIOJTHCHHHU
XUMHUYCCKUX SKCIICPUMCHTOB, CO3aHNN y‘-IeGHBIX MMPOCKTOB, CTPCMJICHUA K B3AaUMOIIOHNUMAHHW IO
W B3auMOIIOMOIIM B IMpPOLECCe 3TOH yqe6H0171 ACATCIBHOCTH, TOTOBHOCTH OICHHBATH CBOE



MOBCACHHUEC U NOCTYIIKH CBOUX TOBapI/IH_IGf/'I C NO3UIMHU HPABCTBCHHBIX U ITPABOBLIX HOPM C y‘IéTOM
OCO3HaHusA HOCJICIICTBI/Iﬁ IMMOCTYIIKOB;,

3) LHEHHOCTH HAYYHOI'O IIO3HAHMSA

MHUPOBO33PEHUECKHE  MPEJCTaBICHUS O  BEIIECTBE W  XUMHYECKOM  peakiuH,
COOTBCTCTBYIOIIMUEC COBPECMCHHOMY YPOBHIO PA3BUTUA HAYKW W COCTABJIAOMIMC OCHOBY JJIA
IIOHUMAHUA CYIIHOCTHU Hay‘IHOf/'I KapTUHBI MUpa, IPCACTABJICHUA 06 OCHOBHBIX 3aKOHOMEPHOCTAX
PasBUTHUA NPHUPOABI, B3AUMOCBA3AX YCJIOBCKA C HpHpOZIHOﬁ CpCIIOfI, O pOJiM XUMHUHU B IMO3HAHHUU
ATUX 3aKOHOMEPHOCTE;

II03HABATENIbHBIE MOTHBBI, HAINPABICHHBIE HA IIOJY4YEHHE HOBBIX 3HAHUW 10 XWUMHH,
HEoOXouMble s OOBACHEHUs HaONI0aeMbIX MPOIECCOB M SBJICHHM, I03HABATEIbHOM,
MH(OPMALIMOHHON U YNTATENIbCKON KYJIbTYpbI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIbHON PabOThI
C y4eOHBIMU TEKCTaMM, CIIPABOYHOM JMTEpPaTypOl, NOCTYNHBIMU TEXHMUYECKUMHU CpEACTBAMM
MH(OPMALMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO U TO3HAHUIO, JTF0OO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIEIOBATEILCKON JEATETLHOCTH, K OCOZHAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIeM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbSI:

0CO3HAHME IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3/I0pPOBBI 00pa3 JKWU3HU, OCO3HAHHME TIOCJIEACTBUH W HENPHUSITAE BPEIHBIX IPHUBBIYCK
(yrmoTpeOsieHust ajKoroJisi, HApKOTHUKOB, KypEHHWs), HEOOXOJMMOCTH COOJIOACHHS IPaBUII
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKHU3HU;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YYeHUIO Mpodeccuil U TpyAa pa3InyHOro pojia, YBaKEHUE K
TPYAY U pe3yibTaTaM TPYA0BO AESITEILHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX
3HAHUW TI0 XHWMHH, OCO3HAHHBIA BBHIOOP MHIUBUAYAIBHOW TPACKTOPUU MPOJOIKEHUS
oOpa3oBaHusl C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTpeOHOCTEH, YCHEmHONW MpOodecCHOHATBPHON NEATEIbHOCTH U Pa3BUTHUS
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTh aTaITUPOBATHCS B PO(ECCHOHATIBHON Cpe/Ie;

6) 3K0JIOrHYeCKOro0 BOCIIUTAHUSI:

3KOJIOTHYCCKHU uenecoo6paaHoe OTHOILICHHC K MMPUPOAC KAK UCTOUYHUKY KU3HU Ha 3CMJ'I6,
OCHOBE €€ CymeCTBOBAHUS, NMOHUMAaHUEC HECHHOCTHU 3O0POBOTIO U 0e3omacHOro 06pa3a KH3HU,
OTBCTCTBCHHOC OTHONICHHUEC K CO6CTB€‘HHOMy (I)I/ISI/ILIGCKOMy U TCUXUYCCKOMY 3I0POBbIO,
OCO3HaHUC ICHHOCTH CO6J'II-OI[€HI/ISI IpaBuJI 0€30IMacHOTO MOBCACHUS ITPU pa60Te C B€IICCTBaAMH,
a TaK’KC B CUTyallUAX, YT'POKAOMIUX 3JOPOBbIO U JKU3HU n}ozleﬁ;

CIIOCOOHOCTH MMPUMCHSATDH 3HAHU A, TIOTTYYACMBIC TP U3YUCHUN XUMUU, JJId PCIICHUS 34144,
CBsA3aHHBIX C 0pr>1<a}ome171 HpHpO,Z[HOﬁ cpenoﬁ, JUIsL TIOBBIIICHHS YPOBHA 9KOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHUA T 7100aJIbHOTO XapaKTepa 3KOJOTUYCCKUX HpO6J'IeM u HYTCﬁ X pCUHICHUA
MoCpeaACTBOM METOJ0B XUMHUH, DKOJIOTUUCCKOTO MBINUJICHUSA, YMCHUS PYKOBOJACTBOBATHCA UM B
HO3HaBaTCJlLHOf/'I, KOMMYHHKaTHBHOﬁ U COLMAJIbHOMI IIPpaKTHUKE.



METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MmeranmpeIMETHBIX pE3YJIbTaTOB BBIIENIAIOT 3HAYMMbIE IS (POPMUpPOBAHHUS
MHUPOBO33pEHHUSI OOIIEHAYUYHbIE TIOHATHUS (3aKOH, TEOPHsl, MPUHIIMI, TUHOTE3a, (akTt, cucrema,
IIPOLIECC, PKCIEPUMEHT U APYIroe€.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHN U3 9THX NPEAMETOB (POPMHUPOBATH PEACTABICHUE O
[IEJIOCTHOM HAyYHOW KapTHHE MHUpA, U YHUBEpCAJIbHbIC ydyeOHbIC ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryJISTHBHBIE), KOTOpBIE 00ecrednBaoT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHUIO M OCYILIECTBIICHUIO YI€OHOW eI TETHHOCTH.

Ilo3HaBaTebHBbIE YHUBEPCAJBHBLIC y‘-leﬁl—[l)le JeicTBHUA
ba3oBble Jornveckue aelicTBUs:

YMEHHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TpPU OCBOCHUM 3HAHUIA:
PaCKpBIBATh CMBICII XUMHUYECKUX TTOHSATUH (BBIJEISTH UX XapaKTEPHBIC TPU3HAKH, YCTAHABIMBATh
B3aMMOCBSI3b C JIPYTUMH TIOHSITHSIMH), WCIIOJIB30BATh TMOHSATUS JJIsi OOBSICHEHUS OTIEIbHBIX
(hakTOB U SIBJICHUH, BLIOWPATh OCHOBAHUS M KPUTEPUU JIJIS1 KIIAaCCU(UKAIIMI XUMUYECKUX BEIIIECTB
U XUMHYECKUX PEaKIUH, YCTaHABIMBATH MPUYHMHHO-CIIEJICTBEHHBIE CBS3H MEXKIY OOBEKTaMu
W3Y4YEHUsS, CTPOUTH JIOTMYECKHUE PACCYXJCHHs (MHIYKTUBHBIC, JIETyKTHUBHBIC, TIO AHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKIIFOUCHUS

yYMEHHE MPUMEHATh B MpPOLECCe MO3HAHMS MOHATHUS (TMPEAMETHBIE M METallpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH LIMPOKO
MPUMEHSIEMblE B XUMHH MOJIEJIbHbIE MPEICTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMHuueckas ¢opMyla M ypaBHEHHE XHMMHMUYECKOW peakuuu — TMpU pelieHnd YydeOHo-
[MO3HABATENbHBIX 3a/Jad4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBIBIATE U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU H3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX pPEaKUU, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBSI3HU U
MIPOTUBOPEUHS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble uccienoBarebCcKue 1eCTBUA

YMCHHE HCIIOJB30BATh IOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IIO3HAHUSA, a
TaxKoK€C B KadCCTBC OCHOBbLI JIsA (bOpMHpOBaHI/IH THUIIOTE3bl II0 IIPOBCPKEC IPABHIIBHOCTHU
BBICKAa3bIBACMbIX CY)KHCHHﬁ;

HpI/IO6peTeHI/Ie OIbITa MO IUNIAHUPOBAHUIO, OpraHu3alluid W IIPOBCACHHUIO YUYCHHUYCCKUX
OKCIICPUMCHTOB, YMCHUC Ha6J'II-O,I[aTB 3a XO0J0M IIpoHecca, CaMOCTOATCIIbHO ITPOTHO3UPOBATL €I'0
pe3yibpTar, (bOpMy.]'II/IPOBaTB O606H.[€HI/I${ U BbIBOAbI IO pPE3yJibTaTaM HpOBe,I[éHHOFO OIIBITA,
HCCICO0BaHUA, COCTABJIATH OTYET O HpOHeHaHHOﬁ pa60Te.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMAILIMIO PA3IHMYHBIX BUJIOB
1 GOpM Npe/ICTaBIICHUS, TOJYyIaeMyI0 U3 pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJIsIpHAs IUTepaTypa
XHMUYECKOTO CO/IepKaHus, ClIpaBOYHbIE TocoOus, pecypcsl MIHTepHETa), KpUTHYECKU OIIEHUBATh
MIPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMCHHC MPUMCHSATDH Pa3JIMYHBIC MCTOJbI U 3aIlIPOCHI ITPU IOUCKE U 0T60pe I/IH(I)OpMaI_II/II/I u
COOTBCTCTBYIOIIHX JAHHBIX, HCO6XOI[I/IMBIX JJIs BBITIIOJIHCHU A y‘-Ie6HBIX U I1I03HAaBaTCJIbHBIX 3a1a4
OHpC,Z[CJIéHHOFO THIIA, HpI/I06pCTCHI/IC OIbITa B 00JACTH MCIOJIb30BAHUS I/IH(I)OpMaI_II/IOHHO-



KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHUS Pa3IMYHbBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHbOpMAMKA M WILIIOCTPUPOBATH pEIIAEMBIC 33/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOMHALIUSAMMY,

YMEHHME HCIOJb30BaTh M AHAIW3UPOBATh B IPOLECCE YUYEOHOW U HCCIEN0BATENIbCKON
JESITeIbHOCTH UHPOPMALIHIO O BIMSHUU IPOMBILIUIEHHOCTH, CEIbCKOT0 X035HUCTBA U TPaHCIIOpTa
Ha COCTOSIHHE OKPYKaroIlel MPUPOJHON CPEIbL.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁl—[ble JaelcTBHUA:

YMEHMS 3a/aBaTh BOMNPOCH (B XOJe Auamora M (WJIM) JOUCKYCCHM) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBaTb CBOM TNPEUIOKEHUS] OTHOCUTENILHO BBINOJIHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMCHUA NPEACTABIIATD MMOJYYCHHBIC PE3YJILTAThI O3HaBaTeILHON JACATCIIBHOCTU B YCTHBIX
U THUCbMCHHBIX TCKCTAX; ACJIAaTb TMPE3CHTAIWIO PE3YJIbTATOB BBLIIIOJHCHUA XUMUUYCCKOTO
IKCIIEpUMEHTa (JTa00paTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yMEHHSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATEIBHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PEIIEHHHM BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB M COTJIACOBaHMS MO3UIMKI (00CyXkaeHus, oOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBbI», KOOPAUHALMSI COBMECTHBIX JEHCTBUM, ONPEEICHUE KPUTEPUEB 110 OLIEHKE KauyecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasiTuBHble YHHBepcaJibHble yUeOHbIE 1eliCTBHS

YMCHHUE CaMOCTOATCIIBHO OIPECACIATh HCIU ACATCIbHOCTH, INIIAaHUPOBATH, OCYIICCTBIIATD,
KOHTpPOJIMPOBATH W IIPpU H€O6XO,Z[I/IMOCTI/I KOPPEKTUPOBATh CBOKO ACATCIBHOCTD, BBI6I/IpaTB
HauoOoJjee B(l)q)eKTI/IBHI)IC CIIOCOOBI peuicHus y‘IC6HBIX M IIO3HAaBaTCJIbHBIX 3a1a4, CAMOCTOATCIIbHO
COCTaBJIATH WX KOPPEKTUPOBATH HpeI[J'IO}KCHHHﬁ AJIropuT™M ,HCfICTBHfI ITPHU BBIIIOJTHCHUHN SaI[aHI/Iﬁ
C yLIéTOM IMOJIYUYCHHS HOBBIX 3HaHHH 00 HN3y4aCMbIX 00BbeKTax — BCIICCTBAX W PCaKIUAX,
OLCHUBATb COOTBETCTBUC ITOJIYYCHHOI'O pe3yjibTaTa 3asIBJICHHOM e, YMCHUE HCIIOJIB30BaTh U
AHAJIIM3UPOBATh KOHTCKCTEI, IIpEAjiaracMbI€ B YCIIOBUU SaﬂaHHﬁ.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX Pe3yNbTaTOB IO OCBOCHHUIO O0053aTEIbHOTO COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil paboueld mTpOrpaMMoil, BBIIEISIIOT: OCBOCHHBIC
oOy4arouMMuUCsl Hay4Hble 3HAHHUS, YMEHHMs U CIOCOObI JeHCTBHUl, crneuuduueckue s
npeaMeTHO obmactu «XUMHS», BHIBI JESITENFHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMUS, €ro
HMHTEPIPETAINH, TPEOOPa30BAHNIO U TPUMEHEHHUIO B PA3IHUHBIX Y4E€OHBIX U HOBBIX CUTYalIUsX.

K koHiy oOydeHus B 9 kJjiacce npeMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTH y OOyUAIOIUXCS YMEHHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUN: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIA,
UOH, KaTHOH, AaHHOH, TIPOCTO€  BELIECTBO,  CIOKHOE  BEUIECTBO,  BAJIEHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHYECKas PpEeaKkUus, XUMHUYecKas CBS3b,
TETIOBON A(PQEKT peakuuu, MOjb, MOJISIPHBIM 00BEM, pacTBOP, HIEKTPOJIUTHI, HEAIEKTPOIHUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMAlMS, PEAaKIMW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe



paBHOBecHue, 00paTUMbIe U HEOOPATUMBIE PEAKIINU, OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIINY,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIICHHE, AJIOTPONHs, aM(pOTEPHOCTS,
XUMUYECKasi CBsI3b (KOBAJIGHTHAs, HMOHHAs, METAJIMYEeCKas), KpHUCTAJUIMYECKash peneTka,
KOppO3Us METAJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, IPEAEIbHO JIOMYyCTUMAas
koHueHtpauus [1/IK Bemecrtsa;

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUECKHUX IMOHITHI U IPUMEHSTDH 3TH MOHATHUS TIPU
OTIMCAaHUU BEIUIECTB U UX MPEBPAICHUN;

WCII0JIb30BaTh XMUMHUYECKYI) CHMBOJIMKY JUISI COCTaBJICHHS (OPMYJT BEIISCTB W ypaBHEHUI
XUMHUYECKUX PEAKIIU;

ONPENIESATh BaJCHTHOCTh W CTEMEHb OKHCICHHS XUMHUYECKHUX JJIEMEHTOB B COCIMHEHHUSX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTb BELIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHHMM 110
dhopmynam, BUJ XUMAYECKON CBSI3M (KOBaJIEHTHAsI, MOHHAsI, METAJUIMUECKAas) B HEOPTaHUIECKUX
COCIMHEHUSX, 3apsij MOHA MO0 XUMHUYECKON (opmyse, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTATUYECKON PEIETKY KOHKPETHOTO BEIECTBA;
packpsiBaTh cMmbich [lepuonnueckoro 3akona JI. WM. MenaeneeBa u JI€MOHCTPUPOBATh €ro
MMOHMMAaHME: OIMUCHIBATh W XapakTepuszoBaTh TabmuuHyro dopmy Ilepuoandeckoil cuCTeMbl
XUMUYECKUX DJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymmna)» u «moOouHas
noarpynna (b-rpymma)», maneie u OosiblIME MEPUOABI, COOTHOCHUTH 00O3HAYEHHS, KOTOpPbIE
MMEIOTCSl B TIEPUOJMYECKON TaOJIMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apA[ AJipa, 00I1ee YUCII0 SJIEKTPOHOB U pacipeieieHue X 1o
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTA B U3MEHEHUU CBOMCTB IJIEMEHTOB U
WX COCJIMHEHHWH B Mpejesiax MajbIX MEPUOJOB M TJABHBIX TMOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIMPOBATH XMMHUUECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMHUECKUE PEaKIuu
(M0 YKCITy ¥ COCTaBY yYacCTBYIOIIUX B PEAKIIMH BEUIECTB, O TEMIOBOMY 3 (EKTy, 0 U3MEHEHUIO
CTETeHEW OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME MU CreNU(PHUUIECKHE XHMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOXHBIX BEILECTB, MOATBEPXkAasi ONMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX M MOHHBIX YpaBHEHMI
COOTBETCTBYIOIINX XMMHUYECKUX PEaKIIHii;

COCTaBIISATh YPaBHEHUS AIIEKTPOJUTUYECKON TUCCOLUAIIUU KUCIIOT, IIEJI0Yeil U COoJIei, MOJIHbIE U
COKpaIEHHbIE YPaBHEHHUS peaKlMii MOHHOTO OOMEHa, ypaBHEHUS peakiui, MOATBEP KIAI0LIUX
CYyIIECTBOBaHHE FEHETHUECKOM CBS3U MEX/y BELIECTBAMH PA3JIUUYHBIX KJIACCOB;

PacKpbIBATh CYIIHOCTh OKUCIIUTEIHHO-BOCCTAHOBUTENILHBIX PEAKIIUI MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OajlaHca 3TUX peaKlnil;

MIPOrHO3UPOBAThH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XMUMHYECKUX MPEBPAIICHUI B PA3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJEKYISPHYI0O M MOJISIPHYIO MAacchl BEIIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTa Mo (OopMysie COEAMHEHHs, MAacCOBYIO JOJIO BEIIecCTBa B PAacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

co0iroaTh MpaBuUia MOJB30BAHUS XUMHUYECKOW MOCYIONW M 1ab0opaTOpHBIM O0OOpYyJOBaHHEM, a
TaKKe MpaBuiia 0OpaIleHUs C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJHEHUIO
1ab0paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKuclioro rasa);

MPOBOJIUTHh  PEAKIHMM, MOATBEPKJAIOIINE KAueCTBEHHBIM COCTAaB pPa3jMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbdar-, TUIPOKCUA-HUOHBI, KATHOHBl aMMOHHMSI M  HMOHBI HW3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHMUECKHUX BEILIECTB;

MIPUMEHSATH OCHOBHBIE OTIEPALMU MBICIIMTENILHON JESITEIbHOCTH — aHAIN3 U CUHTE3, CPAaBHEHHUE,
0000111eHIE, CHUCTEMATU3AIUIO, BBISIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3CH — /711 H3ydeHUS
CBOMCTB BEILIECTB U XUMHUUYECKHUX PEAKIIUN, €CTECTBEHHO-HAYUYHbIE METO bl TO3HAHUS —
HaOI0/IeHNE, U3MEPEHUE, MOJICIUPOBAHNE, YKCIIEPUMEHT (peaTbHBIA U MBICICHHBIH).



TEMATUYECKOE IINTAHUPOBAHHUE

9 KJIACC

Ne HanmenoBanue pa3feiioB U T€EM IPOrpaMMBbl
n/m

Pa3nen 1. BemecTBo U XuMnuyeckme peakuun

1.1 TloBropenue u yriayOneHue 3HAaHUM OCHOBHBIX pa3/iesioB
Kypca 8 Kimacca

1.2 OcHoBHBIEC 32aKOHOMEPHOCTH XUMHYECKUX PEAKIINI

1.3 DiekTposiaTHYeCcKas TUCCOIMANHS. XUMUICCKHIE PCaKITUU B
pacTBopax

Hroro no pazneny
Pa3gen 2. Hemerasiibl M UX COeTUHEHU S

2.1 OO0mias xapakTepucTHKa XUMHIECKHX 371eMeHTOB VIIA-
rpynibl. ['agoreHsl

2.2 OO0mias xapaKTepUCTUKa XUMHUECKHUX 71eMeHTOB VIA-
rpynmbl. Cepa u e€ coeJMHEeHUS

2.3 OO0mras xapakTepuCTUKa XUMHUECKHUX IeMEHTOB VA-
rpynnsl. A30T, pocdop U UX coeAMHEHUS

2.4 OO0mias xapakTepuCTUKa XUMHUECKHX d1eMeHTOB [V A-
rpynmnsl. YTiaepoa U KPEMHHM U UX COeTMHEHUS

Hroro no pazneny
Pa3pen 3. Merajliibl M1 UX COeTUHEHUS
3.1 OOwue cBOUCTBA METAIIOB

3.2 Baxmneiine MeTaaibl U UX COEIUHEHUS

Hroro no pasaeny
Pasnen 4. Xumus n okpyxamwomas cpeaa

Bcero KoHtpousbHbIE

25

16

20

KonnuectBo yacos

paboThl

[IpakTnueckue
paboTsl

OnexrponHsie ((POBEIE)
00pa3oBaTeNIbHbBIE PECYPCHI

bu6moreka [IOK
https://m.edso0.ru/7f41a636
bu6moreka [IOK
https://m.edso0.ru/7f41a636
bu6moreka [IOK
https://m.edso0.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [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
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

Ne
n/n

4.1 BemecTBa 1 MaTepuabl B )KU3HU YEJIOBEKa

HaumeHnoBaHue pa3ziesnioB U TEM IPOrPaMMBbL

Uroro no pazneny

PesepBHOe Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHUE

9 KJIACC

No Tema ypoka
/11

1 Ilepuoagmveckuii 3aKoH.

[Tepuonnueckas cucrema
XUMHUYeCKuX djaeMeHToB 1. Y.
Meupeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB

Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYECKUX
BEILECTB

Buaper xumnueckoil cBSI3U 1

THUIIBI KPUCTAJUNINYECKUX
peleToK

KonTtposnrHas padota Nel mo
teme «lloBTOopenue u

Bcero

KonnuecTBo yacos
Kontponsnsie Ilpaktnueckue

paboThl

KonnuectBo yacos

OnextponHsie (IU(POBLIE)

Bcero KontposabHbie [IpakTnueckue 00pa3oBaTeIbHBIC PECYPChI
paboThl paboThI
3 bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
3
3 bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
68 4 7
Mara Jara DnexTpoHHbIe HU(pOBBIE 00pa30BaTENbHBIE PECYPCHI
u3ydeHus  Qaxt
paboThl
03.09.2024 bubmuoreka IIOK https://m.edsoo.ru/00adb59e
05.09.2024 bubmuoreka IIOK https://m.edsoo.ru/00adb6b6
10.09.2024 bubaunoreka IIOK https://m.edsoo.ru/00adb7e2
12.09.2024 bubmunoreka ITOK https://m.edsoo.ru/00adbac6
17.09.2024


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Ne Tema ypoxka KosmuecTBo yacos [Hara Hara DnextpoHHbIe IH(POBBIE 00pa30BaTEIbHBIE PECYPCHI

/1 Bcero  Konrtponsnbie [Ipaktnueckne H3YICHHA akr
paboThI paboThI

yrayOleHre 3HAaHUH OCHOBHBIX
pa3zesioB Kypca 8 kiaccay

6  Kiaccudukanus XuMUIECKUX 1 19.09.2024 bu6nuoreka IOK https://m.edsoo.ru/00adbcb0
peakuuii o pa3IMYHbIM
pU3HAKAM

7  TlonsaTHE O CKOpPOCTH 1 24.09.2024 bubnunoreka LIOK https://m.edsoo.ru/00adbe9a

XUMUYeCKOM peakuuu. [lonstue
0 TOMOTEHHBIX U I€TEPOre€HHBIX
peakumsx

8  TlousTHE O XMMHUYECKOM 1 26.09.2024 bubmuoreka I1OK https://m.edsoo.ru/00adc28c
paBHOBecuu. DakTopHI,
BIIUSTFOIIME HA CKOPOCTH
XUMHUYECKOHW PEaKIuu 1
MTOJIOKEHNE XUMUYECKOTO

paBHOBECHS

9  OkwucnuTeIbHO- 1 01.10.2024 bubmuoreka IIOK https://m.edsoo.ru/00adcade
BOCCTaHOBHUTEJILHBIE PEAKIIUH

10 Teopwus 3JIEKTPOIUTHYCCKOM 1 03.10.2024 bubmuoreka IIOK https://m.edsoo.ru/00adcd68

nuccoruanui. CuibHbIC U
ciiabbIe 3JIEKTPOJIUTHI
11 HouHbIC ypaBHCHHS PEaKIIHiA 1 08.10.2024 bubmuoreka IIOK https://m.edsoo.ru/00add448
12 Xumudeckue CBOWCTBA KUCIOT 1 10.10.2024 bubmuoreka [IOK https://m.edsoo.ru/00add5d8
1 OCHOBAHHUU B CBETE
npeCTaBICHU 00
ANMEKTPOTUTUICCKOM
JMCCOTIMAIINN
13 Xwumudeckue CBOMCTBA COJIeil B 1 15.10.2024 bubmuoreka [1OK https://m.edsoo.ru/00add8b2
CBETE MPEJCTABICHHI 00
ANIEKTPOITUTUICCKOM
JMCCOTIMAIINT

14 TlonsTHe o0 TUAPOIU3E COJEH 1 17.10.2024 Bbubaunoreka I{OK https://m.edsoo.ru/00add9d4


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

Ne Tema ypoxka KosmuecTBo yacos [Hara Hara DnextpoHHbIe IH(POBBIE 00pa30BaTEIbHBIE PECYPCHI

/1 Bcero  Konrtponsnbie [Ipaktnueckne H3YICHHA akr
paboThI paboThI
15 OO6oO0ieHue u cucTeMaTH3aIHs 1 22.10.2024 bu6muoreka IIOK https://m.edsoo.ru/00addd12
3HaHUHI
16 TIlpaktuueckas pabora Ne 1. 1 1 24.10.2024
«Pelmienue 3KCIepUMEHTATBHBIX
3a7a94»
17 KourposbHas padota Ne2 mo 1 1 07.11.2024 bubnunoreka [IOK https://m.edsoo.ru/00addecO

TeMe «DNEeKTPOTUTHIECKAs
IMCCOITHAITHSA. XUMHUYIECKHE
peaKIru B PaCTBOPAX»

18 OOmas xapaKTeprcTHKa 1 12.11.2024 bubnunoteka [IOK https://m.edsoo.ru/00addfe2
rajoreHoB. XUMHYECKHE
CBOICTBa Ha MPUMEPE XJI0pa

19 XnopoBomopoa. ComnsiHast 1 14.11.2024 bubnuoreka I1OK https://m.edsoo.ru/00ade104
KHCIIOTa, XUMUYECKHUE
CBOICTBA, MOJTyYEHUE,
PUMECHEHHE

20 TlIpaktmueckas padota Ne 2 mo 1 1 19.11.2024
teme «llonyuenue coJistHOM
KHCJIOTHI, U3y4eHUe e€
CBOMCTB

21 BoluncacHHS [0 yPaBHEHUSIM 1 21.11.2024 bubmuoreka IIOK https://m.edsoo.ru/00ade488
XUMHYECKHX PEAKIMi, €CITH
OJIMH W3 PEareHTOB JaH B

M30BITKE

22 OO6mas xapakTepucTUKa 1 26.11.2024 bubmmoreka [IOK https://m.edsoo.ru/00ade64a
251eMeHTOB VIA-rpymnmsl

23  AnnotpomnHble MOIUGUKALINN 1 28.11.2024 bubnuroreka I{OK https://m.edsoo.ru/00ade64a

cepel. Haxoxnenue cepel 1 e€
COEIMHEHUH B IIPUPOJE.
XHUMUYECKUE CBOWCTBA CEPBI


https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00ade64a

Ne Tema ypoxka KosmuecTBo yacos [Hara Hara DnextpoHHbIe IH(POBBIE 00pa30BaTEIbHBIE PECYPCHI

/1 Bcero  Konrtponsnbie [Ipaktnueckne H3YICHHA akr
paboThI paboThI
24 CepoBOJOpOJ, CTPOCHHE, 1 03.12.2024 bubnunoreka LIOK https://m.edsoo.ru/00ade802
bu3rUeCKre 1 XUMUYCCKHE
CBOMCTBA
25 Okcuppl cepol. CepHast KUCIIOTA, 1 05.12.2024 bubmuoreka IIOK https://m.edsoo.ru/00adea28

¢buznyeckue 1 XuMU4ecKue
CBOMCTBA, IPUMEHEHNE

26 XWMHYECKHE PEaKInH, 1 10.12.2024 bubnunoreka [IOK https://m.edsoo.ru/00adec8a
JeKallue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoba
ITOJTY4EHUS] CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY)KaroIEen Cpeibl
COEJIMHEHUSIMHU CEpBI

27 BrluncieHne MaccoBOi JOIH 1 12.12.2024 bubmuoreka IIOK https://m.edsoo.ru/00adec8a
BBIXOJ[a IIPOIYKTa PEaKIIUK
28 OOmas xapakTepucTHKa 1 17.12.2024 bubmuoreka IIOK https://m.edsoo.ru/00adeea6

31eMeHTOB VA-rpynmnbl. A30T,
pacnpocTpaHeHue B pUpo/e,
¢buznyecKkue 1 XuMu4ecKue
CBOMCTBA

29 Ammuak, ero pusnyeckue u 1 19.12.2024 bubmuoreka IIOK https://m.edsoo.ru/00adf004
XUMHYECKHE CBOMCTBA,
HOJTy4eHHE ¥ IPUMEHECHHUE

30 IIpaxtuueckas padota Ne 3 o 1 1 24.12.2024
teme «llomydyeHne aMmuaxa,
W3YUYEHHE €ro CBOWCTBY

31 A3oTHas KucnoTta, eé 1 26.12.2024 bu6muoreka I1OK https://m.edsoo.ru/00adf306
bu3HUecKre 1 XUMUYECKHE
CBOMCTBA

32 Hcmosb30BaHME HUTPATOB U 1 09.01.2025 bubmmnoreka LIOK https://m.edsoo.ru/00adf518

COJIEll aMMOHHS B Ka4ECTBE
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Ne Tema ypoxka KosmuecTBo yacos [Hara Hara DnextpoHHbIe IH(POBBIE 00pa30BaTEIbHBIE PECYPCHI

/1 Bcero  Konrtponsnbie [Ipaktnueckne H3YICHHA akr
paboThI paboThI

MUHEPaAJIbHBIX YIOOpPEHUH.

XHUMHUYECKOE 3arpsi3HEHUE

OKpYKaroLIEn CpeJIbl

COCIMHEHUSIMH a30Ta

33  dochop. Oxcun pocdopa (V) n 1 14.01.2025 bubnunoreka [IOK https://m.edsoo.ru/00adf68a

dbocdhopnas kucnora,

¢bu3nvecKkre 1 XUMHUECKUE

CBOMCTBA, MTOJIy4CHHE

34 Hcnonb3oBanue pocdatos B 1 16.01.2025 bubnuoreka [IOK https://m.edsoo.ru/00adfc20
Ka4eCcTBE MHHEPATbHBIX
ynoOpeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

35 Vruepon, pacnpocTpaHeHUE B 1 21.01.2025 bubmuoreka IIOK https://m.edsoo.ru/00adfd9c
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA

36 Oxcuppl yriepona, ux 1 23.01.2025 bubmuoreka IOK https://m.edsoo.ru/00adfebe
bu3HUecKre U XUMUYCCKHE
CBOMCTBA. DKOJIOIMYECKUE
po0JIeMbl, CBSI3aHHBIC C
okcusom yriepoaa (IV)
37 YroabHas KHCJIOTa U €€ COJIU 1 28.01.2025 bubmuoreka ITOK https://m.edsoo.ru/00ae006¢

38 IIpaxTtuueckas padota Ne 4 o 1 1 30.01.2025
teme "[lonydyeHue yriekuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uoH"
39 IlepBoHayanbHBIE MOHATHSA 00 1 04.02.2025 bubmmnoteka LIOK https://m.edsoo.ru/00ae054e
OpPraHMYECKUX BEIIECTBAX KaK O
COGIMHEHUSX yriepoaa
40 KpemHuit u ero coeAMHEHUS 1 06.02.2025 bubnuroreka LIOK https://m.edsoo.ru/00ae080a

41 TIlpaktuueckas paborta Ne 5. 1 1 11.02.2025
Permienune skcriepuMeHTaIbHBIX
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Ne Tema ypoxka KosmuecTBo yacos [Hara Hara DnextpoHHbIe IH(POBBIE 00pa30BaTEIbHBIE PECYPCHI

/1 Bcero  Konrtponsnbie [Ipaktnueckne H3YICHHA akr
paboThI paboThI

3a71a4 110 TeMe «BakHenmive
HEMETAJIBI U UX COSIMHEHUI

42  KontpombHas pabora Ne3 mo 1 1 13.02.2025
TeMe «BakHenIme HeMeTaIbl
1 UX COCIUHEHU

43  OO0ras xapaKTeprUCTHKA 1 18.02.2025 bubnuoreka I1OK https://m.edsoo.ru/00ae103e
XUMUYECKUX DJIEMEHTOB —
MeTaJuioB. MeTauinueckas
CBSI3b U METaJUTMYECKast
KPUCTAJUINYECKasl pELIETKA.
®du3nYeCKre CBOMCTBA
METaJJIOB

44  XuMmuueCcKHe CBOMCTBA 1 20.02.2025 bubmuoreka IIOK https://m.edsoo.ru/00ael1156
METaJJIOB.
DIIEKTPOXUMUYECKUI P
HanpsHKEHUM METaioB

45  OOmmme crnocoObl MOTyYeHUs 1 25.02.2025 bubmuoreka IIOK https://m.edsoo.ru/00ael1156
MetayuioB. CIuIaBsl.
Berauciienus mo ypaBHEHUSIM
XUMHYECKHX PEAKIMH, €CITH
OJIMH M3 PEareHTOB COJICPIKUT

[IPUMECH

46 IlonsTHE O KOPPO3UH METAJIIOB 1 27.02.2025 bubmmoreka [IOK https://m.edsoo.ru/00ael1278

47 Ileno4Hble METAJIbI 1 04.03.2025 bubnuoreka LIOK https://m.edsoo.ru/00ael4b2

48 Oxcuzbl ¥ TUIPOKCUIBI HATPUS 1 06.03.2025 bubnuoreka L{OK https://m.edsoo.ru/00ael4b2
U KaJus

49 IllenoyHO3eMeNIbHBIE METaJLIbI 1 11.03.2025 bubnuoreka L{OK https://m.edsoo.ru/00ael5e8
— KaIIbI[Uil ¥ MarHui

50 Baxueinune coeqUHEHNS 1 13.03.2025 bubnuroreka LIOK https://m.edsoo.ru/00ael5e8

KaJIbIHS
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/o

51

52

53

54

55

56
57

58

59

60

61

62

Tema ypoka

O0001IeHHE U CUCTEMATU3ALIUS
3HAHUH

JKEcTKOCTH BOABI M CIIOCOOEI €6
yCTpaHCHHUS

[IpaxTnueckas padora Ne 6 no
teMe "YKEcTKoCTh BOJIBI U
MeTO/1bl €€ ycTpaHeHus"

AIOMUHUN

AmboTepHbIe cBOWCTBA OKCHIA
U THJIPOKCHJIA

Keimxeso

OKcuapl, THAPOKCUABI U COTU
xenesa (I1) u sxenesa (III)

O00011IeHNEe U CUCTEMATU3ALMS
3HAaHUHN

[TpakTruueckas padota Ne 7.
Pemenne skcniepuMeHTAIBHBIX
3a7a4 1o teme «BaxkHelimniue
METAJIIbI U KX COETUHEHUS

Berurcnenus no ypaBHEHUAM
XHUMHYCCKUX PEaKIni, eClIn
OJIMH U3 PEarcHTOB JaH B
M30BITKE W COJCPIKUT
npuMecH. BeraucieHus
MacCOBOM JIOJIM BBIX0/1a
MPOIYKTa PeaKIuu
O0001IeHEe U CHCTEMATH3 AU
3HAHUM

KonTtponeHas padota Ne4 mo
TeMe «BakHelmue MeTaibl U
HUX COEIUHEHUI

Bcero

KonnuectBo yacos

Kontponsnsie IIpaktnueckue
paboThI paboThI

ara
A3YYECHUS

18.03.2025
20.03.2025
01.04.2025
03.04.2025
08.04.2025

10.04.2025
15.04.2025

17.04.2025

22.04.2025

24.04.2025

29.04.2025

06.05.2025

[ara
daxt

DnexTpoHHbIe HU(POBBIE 00pa30BaTEIbHBIE PECYPCHI

bubmuoreka [IOK https://m.edsoo.ru/00ae1886

bu6nuoreka I1OK https://m.edsoo.ru/00aelc64
bubmuoreka I1OK https://m.edsoo.ru/00aelc64

bubmuoreka IIOK https://m.edsoo.ru/00ael1d86
bubmuoreka IIOK https://m.edsoo.ru/00ae35e6

bubmuoreka IIOK https://m.edsoo.ru/00ae1750
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Ne Tema ypoxka KosmuecTBo yacos [Hara Hara DnextpoHHbIe IH(POBBIE 00pa30BaTEIbHBIE PECYPCHI

/1 Bcero  Konrtponsnbie [Ipaktnueckne H3YICHHA akr
paboThI paboThI

63 BemectBa u MaTepHabl B 1 08.05.2025 bubnunoreka LIOK https://m.edsoo.ru/00ae3f50
MOBCEIHEBHO )KU3HH YETOBEKa

64 XumHYecKoe 3arpsi3HCHUE 1 13.05.2025 bubnuoreka LIOK https://m.edsoo.ru/00ae4270
OKpYKaroLEen Cpeibl

65 Pousib XMMUU B pelICHUH 1 15.05.2025 bubnunoteka LIOK https://m.edsoo.ru/00ae4270
9KOJIOTMYECKUX MPoOIeM

66 PesepBHbIil ypok. O000IICHUE U 1 20.05.2025 bubnunoreka LIOK https://m.edsoo.ru/00ae0d0a
CHCTEMATHU3aIUs 3HAHUI

67 PesepBHbIii ypok. O600IICHUE U 1 22.05.2025 bubnunoreka [IOK https://m.edsoo.ru/00adb33c
CHCTEMATHU3aIns 3SHAHUI

68 PesepBHbIil ypok. O600IICHUE U 1 27.05.2025 bubnunoteka 1OK https://m.edsoo.ru/00ad9ch2
CHCTEMATHU3aIns 3SHAHUI

OBUIEE KOJIMYECTBO YACOB 68 4 7

I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI 111 YYEHUKA

Xumus 9 knace ['abpuernsa O.C. Octpoymo W.I'. Cnagkos C.A. 6a30BbIif ypoBeHb y4eOHUK 6-€ n3ganue

[Ipocsemenue

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

lNa6puensu, O. C. Xumus 10-11 xnacc. ba3oslii ypoBeHb. MeToaudeckoe nmocooue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

http://school-collection.edu.ru/
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