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1.LIHIOACHUTEJIBHAA 3AIINCKA

Paboyas nporpamma no XMMum Ha YpOBHE OCHOBHOIO 06LLero obpasoBaHms
cocTaB/sieHa Ha ocHoBe TpeboBaHUM K pe3yabTaTaM 0CBOEHUA 0bpa3oBaTe/IbHOM
nporpammbl OCHOBHOTrO 0buwero o6pa3oBaHus, NnpeacTaBaeHHbIx B PegepasbHOM
rocyfapcteeHHOM 06pa3oBaTeIbHOM CTaHZApPTe OCHOBHOTO obuwero o6pa3oBaHUA
(Mpwkas MunnpocseweHnsa Poccum ot 31.05.2021 r. Ne 287, 3apernctpmpoBaH
MwuHucTepcTBoM tocTUumMm Poccniickon ®epepaunm 05.07.2021 r., per. Homep —
64101) (aanee — ®roc 000). PaGouas mporpamma J1a€T MpeCTaBICHUE O LEJISIX,
oOmieit crpateruu 00y4eHUs!, BOCIIUTAHUS U PAa3BUTHS 00YyYaIOIINUXCS CPEACTBAMHU
yueOHOro npeaMera « XuMHus», a Takke TpeOOBaHMM K pe3ynbTataM o0yueHus
XMMHH Ha YPOBHE LIeJIel U3y4eHUs IPEIMETa U OCHOBHBIX BUJIOB
y4eOHO-T03HABATEIBHOMN IE€ATEIbHOCTH YUEOHBIX TEHCTBUI YUEHHKA IO OCBOECHUIO
y4eOHOTO CO/IepKaHMUSI.

1.1. O6wan xapaKTepucTuKa yuebHoro npegmerta

XHUMUS, KaK DJEMEHT CHUCTEMbI E€CTECTBEHHBIX HAyK PAaCIpOCTPAHMIIA CBOE
BJIUSIHME Ha BCE O0JIACTH YEJIOBEYECKOT'O CYIIECTBOBAHHUSA, 3aJajla HOBOE BHUICHHE
MHUpa, CTalla HEOThEMJIEMBbIM KOMIIOHEHTOM MHPOBOM KYJIBTYpbl, HEOOXOIUMBIM
YCIIOBUEM >KU3HHU OOIECTBA: 3HAHWE XWMUM CIY>)KUT OCHOBOW IJisi (hOPMHUPOBAHMUSI
MHUPOBO33pPEHUS YEJIOBEKAa, €ro MPEACTaBICHUM O MaTepUaJbHOM E€IUHCTBE MUPA;
BOXHYIO  poOJib  WUrparoT  (GOpMHpyeMble  XUMHEW  TMPEACTaBICHUS O
B3aMMOTIPEBPAIIEHUSAX YHEPTUU U 00 SBOJIIOIMU BEIMIECTB B MPUPOJIC; COBPEMEHHAS
XUMUSl HaMpaBlieHa Ha peIIeHHE TJI00adbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, JHEPIETUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0e30macHOCTH, TPOOIIEM 3PABOOXPAHECHHS.

B ycnoBusx Bo3pacraromiero 3Hay€HUs XUMHM B OJKM3HU OOIIECTBa
CYIIIECTBEHHO MOBBICWJIACH POJIb XUMHUUECKOTO 00pa3oBaHus. B miane conuann3amnuu
OHO SIBJISIETCS OJHUM U3 YCJIOBUH (POpMHUPOBAHUS MHTEUIEKTA JIMYHOCTU U
FapMOHMYHOTO €€ pa3BUTH.

CoBpeMEHHOMY  YEJIOBEKY XHWMHYECKUE 3HAHUS  HEOOXOIUMBI  JJIst
IpUOOPETEHUST OOIIEKYJIBTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B
COIIMYME€ U OTBETCTBEHHO y4aCTBOBAaTh B MHOTOOOpa3HOM >KM3HU O0OIecTBa, IS
OCO3HaHMSI Ba)KHOCTU PA3yMHOIO0 OTHOIIEHUS K CBOEMY 3J0pPOBbIO U 3I0POBBIO
JIpPYTUX, K OKPYXalIIeil NPUPOJHOM cpene, Al TPaMOTHOIO TMOBEACHUS IpU
UCIIOJIb30BaHUN PA3JIMYHBIX MATEpPUAJIOB U XMMHUYECKUX BEIIECTB B MOBCEIHEBHOMN
KU3HU.

XuMuueckoe oOpa3oBaHHE€ B OCHOBHOW IIIKOJIE SIBJISETCS 0a30BBIM IO
OTHOIIICHUI0O K CHUCTeMe OOIIero XuMudeckoro ooOpaszoBanus. I[losTomy Ha
COOTBETCTBYIOIIEM €MY YPOBHE OHO peaju3yeT MPUCYIIHE OOIIeMy XUMHUYECKOMY
00pa3oBaHMIO KIIOYEBBIC IIEHHOCTH, KOTOPHIE OTPaXalOT TOCYIapCTBEHHEIE,
OOIIIECTBEHHBIC W WHANBUIYAJbHBIE MOTPEOHOCTH. DTHM OMPEASTIETCS CYITHOCTH
obmiet ctpaTerny OOy4eHHS, BOCIIUTAHUS W PA3BUTHS OOYYAIOMIMXCS CPEICTBAMH
y4eOHOro npeameTa « XuMHUs».

N3yuenune npeamera:

CIOCOOCTBYET peaii3allid BO3MOXHOCTEH i camMopa3BUTHS U (HOPMHUPOBAHMS
KYJbTYPBI IMYHOCTH, €€ 00111el U (HYHKIIMOHATILHON TPaMOTHOCTH;
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2)

3)

4)

BHOCUT BKJaJ B (OPMUPOBAHME MBIIUICHUS W TBOPUYECKHUX CHOCOOHOCTEM
HOJIPOCTKOB,  HAaBBIKOB ~ MX  CaMOCTOSITENbHOM  Y4eOHON  J€ATENbHOCTH,
OKCIIEPUMEHTAIBHBIX W MCCIEN0BAaTEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
IIOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

3HAKOMUT CO CNEIM(PUKON HAYYHOT'O MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI 11€JIOCTHOTO
B3IJIsi/1a HA €IUWHCTBO MPUPOJBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TaloM B
(OpMHUPOBAHNHN €CTECTBEHHO-HAYYHONU I'PAaMOTHOCTH MOAPOCTKOB;

croco0cTByeT (HOPMHUPOBAHHUIO HEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOe 00pa3oBaHUe
IIKOJIbHUKOB.

HazBanHble HampaBieHHUs B O0yUYE€HUU XUMUU 00ECIEeUnBaIOTC CenupuKOil
COepKaHUs MpeAMETa, KOTOPBIM SBISETCA IE€JAarOTMYeCK aJalTUPOBaHHBIM
OTpakeHHeM 0a30BOM HAyKU XMMHUU Ha ONpPE/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc XxuMuu OCHOBHOM HIKOJIBI OPUEHTUPOBAH HA OCBOCHHE O0Yy4arOIIUMUCS
OCHOB HEOPraHMYECKOW XUMHUU U HEKOTOPBIX MOHSTHI M CBEIECHUUA 00 OTAENIbHBIX
00bEKTaX OPraHUYECKON XUMUHU.

CrpykTypa coxepxaHusi npenMera c(hopMHpOBaHa Ha OCHOBE CHUCTEMHOTO
noaxona K ero u3ydeHuro. ColepaHue CKIIAIbIBAETCSI U3 CHCTEMBI IOHATHU O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHH O XMMHUYECKOH pEaKIUU.
O0e 3TH cucTeMbl CTPYKTYpPHO OPTraHW30BaHbl M0 MPUHIUIY MOCIEA0BATEIBHOIO
pa3BUTHSl 3HAHWK HAa OCHOBE TEOPETUYECKUX IPEJACTABICHUN PpPa3HOrO0 YpPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYE€HMSI KaK OCHOBBI BCErO €CTECTBO3HAHHUSA, YPOBHS
Ilepnonnueckoro 3akoHa [J[. M. MenaeneeBa, Kak OCHOBHOI'O 3aKOHAa XHMMH,
yU4€HUS O CTPOCHMM aTOMa M XUMHYECKOW CBSI3M, MPEACTABICHUH 00
IEKTPOJIUTUYECKON IUCCOLMAlUU BEUIECTB B pacTBopax. TeopeTnyeckne 3HAHMS
paccMaTpuBarOTCs Ha OCHOBE SMIIMPUUYECKU TOJYYEHHBIX U OCMBICICHHBIX (DAaKTOB,
pPa3BUBAIOTCS MOCIEIOBATENILHO OT OJTHOTO YPOBHSI K JAPYTrOMY, BBITOIHSS (yHKITUH
OOBSICHEHHs] ¥  TPOTHO3UPOBAHUS  CBOWCTB, CTPOCHHS M  BO3MOXKHOCTEH
PAKTUYECKOIO MPUMEHEHUS U MOJIYYEHHS U3y4aeMbIX BELIECTB.

Takass opranmzamusi cojep>KaHUs Kypca CHOCOOCTBYET NPEICTaBICHUIO
XMMHYECKOM COCTaBILIONICH HAy4YHOW KapTHHBI MHUpAa B JIOTHKE €€ CHCTEMHOM
npuponbl. TeM cambiM oOOecreuyuMBaeTCs BO3MOXKHOCTh  (POPMHpPOBAHUS Y
o0y4aroluxcsl [IEHHOCTHOTO OTHOILIEHUS! K HAYYHOMY 3HAHUIO U METO/AM IO3HAHUSA
B HayKe.

1.2. LUenun nsyuyeHus yuebHoro npegmerta

Cerognss B o0Opa3oBaHMM 0CO0OO 3HAUMMOM MPHU3HAETCS HANPABICHHOCTb
oOyueHusl Ha pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (DOPMHUPOBAHUE €€ NHTEIIIEKTA U
oOmielt KynabTypbl. O0yueHHe YMEHHIO YYHUTHCS W TPOJIOJDKATh CBOE 0Opa3oBaHME
CaMOCTOSITENIbHO CTAHOBUTCSI OJHOW M3 BaXKHEHIIMX (YHKIMI y4eOHBIX MPEIMETOB.
B cBA3M ¢ 3TUM IpH W3Yy4EHUM MpPEAMETAa B OCHOBHOW IIKOJIE JIOMUHHUPYIOIIEE
3HaYeHHe MPUOOPENN TaKue 1ed, KakK:

*  (dopMHpOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PELICHUIH,
CIIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;



*  HAmNpaBIIEHHOCTh OOYy4Y€HHUS HA CHCTEeMaTH4ecKoe MpHOOIIEeHUE
yYalUXCsl K CaMOCTOSITEJIbHOM NO3HABATEIBHOM NESTEIbHOCTH, HAYYHBIM METOJaM
MO3HaHUA, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUHU;

*  obecneyeHue YCIIOBUH, CITOCOOCTBYIOIIUX MIPUOOPETCHUIO
OOy4YaroIIMMUCS OMbITa Pa3HOOOPA3HOM NIEATEeNIbHOCTH, MMO3HAHUSI U CAMOIIO3HAHMSI,
KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLMN), HMMEIOIUX YHUBEPCAJIbHOE
3HAYEHHUE JUISl PA3JINYHBIX BUJIOB JAESATENBHOCTH;

*  (¢dopmupoBaHHE€ yMEHUH OOBSICHATH M  OLICHUBATH  SIBJICHUS
OKpPYAaIOLEro MUpa Ha OCHOBAaHWW 3HAHWW W OIBITA, IMOJIYYEHHBIX IPU U3yYEHUU
XUMUH;

*  (¢opmupoBaHue y oOOyyarolUXcs TyMaHUCTUYECKUX OTHOUICHMH,
NOHMMAHUSA LEHHOCTH XHMHMUYECKUX 3HAHUU [ BBIPAOOTKH SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JAEATENBHOCTH B LEJSAX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAK0- IIEN IPUPOIHON CPELBI;

*  pa3BUTHE MOTHUBAIIMU K OOYYEHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUIO HA OCHOBE YCBOEHUS OOILEYEIOBEUECKUX LEHHOCTEN, TOTOBHOCTU
K OCO3HAaHHOMY BbIOOPY MpO@uIIs U HAMTPABIEHHOCTH JlalIbHEUIIIEro 00yUYeHus.

1.3.Mecto yuebHOro npegmera 8 yueb6Hom nnaHe

B cucreme obmero o6OpazoBaHus «XuUMHs» TpU3HAHA OO0S3aTEIHHBIM
y4e€OHBIM MPEAMETOM, KOTOpPbII BXOAUT B COCTaB NPEIMETHOW 00JacTH
«EcTecTBEHHO-HAay4HbIE IPEIMETBD.

VY4eOHBIM IJIaHOM Ha €€ U3ydeHHE OTBeeHO 68 yyeOHbIX 4acoB — M0 2 4 B
Heaemo. [lpenycmoTpeHo pesepBHOE YyueOHOE BpeMsi, KOTOPOE€ MOXET ObITh
UCIIOJIb30BAHO YYaCTHUKaMHM 00pa30BaTENIbHOTO Mpoliecca B HeNIX (HOpMHUPOBAHUS
BAapUATUBHOM COCTABIISIFOLIEH COJIEp KaHMsI KOHKPETHOM pabouel MporpamMMBel.



2.COAEPKAHUME YYEGHOI'O ITPEJIMETA «XUMMUSD»

BemecTBo u xuMH4YeCcKasi pPeaKkuus

ITepuoanueckuii 3akoH. [lepuoanyeckas cucTeMa XMUMHUYECKUX
anemeHTOB Jl. . MenaeneeBa. CTpoeHrue aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX NMEPUOJIOB,
Kanaus, KaJblUsl U UX COCAMHECHHUMN B COOTBETCTBUU C ITOJOXKCHUEM
31eMeHTOB B [lepuoanueckoi cucteMe u CTPOCHUEM UX aTOMOB.

CrpoeHue BEILIECTBA: BUJIbI XAMHYECKOU CBSI3U. Tuner
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BE€IIECTBAa OT THUMNA
KPUCTAJUIMYECKOU PEINETKHA U BUAA XUMHUYECKOU CBSI3H.

Knaccudukaimus ©  HOMEHKIATypa  HEOPraHHUYECKUX  BEIECTB
(MexayHapo/Hasi W TpUBHAaJIbHAsA). XUMHWYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIUXCSI K PpPa3JIMUHBIM KJIacCaM HEOPraHUYECKUX COEJIMHECHUMH,
T€HETUYECKas CBsI3b HEOPTAaHUUECKUX BEIIIECTB.

Knaccudukanys XuMUUeCKUX peakiimil Mo pa3IMyHbIM IIpU3HaKaMm (1o
YHCIY MW COCTaBYy YYAacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJIOBOMY
3 dexTy, IO UBMEHEHHUIO CTENECHEN OKUCIICHUS XUMHUUYECKUX IJIEMEHTOB,
nmo oOpaTUMOCTH, IO  y4YaCTUIO  Karaju3aropa). OK30- H
AHAOTEPMHUYECKUE PEAKIIMHU, TEPMOXUMUUYECKUE YPABHEHUS.

I[TonsiTHe 0 ckOpocTH XUMHUYECKOU peakunu. [loHsaTne 00 oOpaTUMBIX
U HEOOpaTUMBIX XHUMHYECKUX peakiusa. [loHsSTHe O TOMOT€HHBIX |
reTEpOreHHbIX peakuusax. I[loHaTHe O XUMHYECKOM pPaBHOBECHM.
dakTOopkl, BIUSIONIME HA CKOPOCTh XUMHUYECKON PEAKIIMU U TTOJIOXKECHHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, JJICKTPOHHBIN OajlaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHOM peakuuu. CocTaBieHUE YpaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMN C HCHOJIL30BAHUEM METOJa
AJIEKTPOHHOTO OaaHca.

Teopus snekmpoaumuueckou OUCCOYUayuu.

DJIEKTPOJUTHI U HEINEKTPOJIUTHI. KaTHOHBI, aHHOHBI. MexaHu3M
JIUCCOLIMAIIMU BEUIECTB C PA3JIUYHBIMU BUJAMHU XUMHUYECKOU CBS3H.
Crenenp auccounanuu. CuiibHbIEe U c1a0ble 3JIEKTPOJIUTHI.

Peakniuun noHHOro oOMeHa. YCIOBHUSI MPOTEKAHUS PEAKIUN HOHHOTO
oOMeHa, TOJIHBIE W COKpallléHHbIE WOHHBIC YpPaBHEHHS PEAKITHIA.
CBoiicTBa KHCJIOT, OCHOBAaHHW W COJIEH B CBETE MpeACTaBICHUN 00
AIEKTPOJIUTUUECKON aucconuanuu. KadecTBEeHHbIE pEeakliuid Ha HOHBI
Tlonsimue o ecuopoausze cozeil.

XHUMHUYECKUN IKCIIEPUMEHT: O3HAKOMJICHHUE C MOJIECISIMU
KPUCTATUTMUECKUX PEHIETOK HEOPraHNYECKUX BEIIECTB — METAJUIOB U
HeMeTaJu1oB (rpadgura u aamMasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPUST);
HUCCJIEAOBAHUE 3aBUCUMOCTHU CKOPOCTU XUMHUYECKOU PEaKIIUU OT
BO3JICUCTBUS PA3IMYHBIX (PAKTOPOB; UCCICIOBAHUC
3IEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IpOLECCa JUCCOUALINN
KHCJIOT, IIEJIOUEH U cojiei (BO3MOXKHO UCHOJIb30BaAHUE
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BHU€OMAaTEPHAIIOB); IIPOBEICHUE OMNBITOB, HILTIOCTPUPYIOIINX MTPU3HAKHA
MMPOTEKAHUS peaKIuii HOHHOTO oOMeHa (oOpa3oBaHHE Ocajika,
BBIICJICHHE Tra3a, 00pa30oBaHUE BOJIBI); OIBITOB, MITFOCTPUPYIOMINX
MMPUMEPHI OKHUCIIUTESIIbHO-BOCCTAHOBUTEIBHBIX PEaKIInii (TOpeHue,
pCaKITNN PaA3JIOKCHUS, COCIMHCHHUS ); PACITO3HABAHNUE HEOPTaHUICCKUX
BEIIECTB C MTOMOIIBIO KAYECTBEHHBIX PCaKIINi Ha MOHBI, PCIIICHUE
DKCTICPUMEHTAJIbHBIX 3a/1aM.

HemeTajibl 1 BX coeTHHEHHUsI

OO6mrass xapakTepucThKka TrajloreHoB. OCOOEHHOCTH CTpPOEHHUs aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHue u (pu3nyeckue CBOMCTBa
MPOCTHIX BEIIECTB — TaJIOTEHOB. XHMHYECKHE CBOWCTBAa Ha MOpUMEpPE
xjopa (B3aUMOJEHCTBHE C MeETaUlaMH, HEMeTaJUlaMH, IIeJIOYaMHu).
XnopoBogopoa. CoisiHasi KHCIOTa, XUMHYECKHE CBOWCTBA, MOJy4YEHHE,
npuMeHeHue. JlelicTBUe XJiopa U XJOPOBOJIOPOJA HA OpPraHU3M YEJIOBEKa.
BaxxHeliuye XJ10pyuapl 1 UX HAXO0XKJIEHUEB IIPUPO/IE.

O6mrass  xapakrepuctuka 231emMeHTOB  VIA-rpynnbel.  OcobGeHHOCTH
CTPOEHUS aTOMOB, XapaKTEepHbIE CTEIIEHN OKHUCIJICHHUSI.

CrpoeHue u (pu3MUECKHEe CBONMCTBA IPOCTHIX BELIECTB — KUCJIOPOAA U
cepbl. AIJUIOTPONHBIE MOAUPUKAIMU KHUCIOPOAAa U Cepbl. XHUMHUYECKUE
cBorictBa cepbl. CepoBOIOpOJd, CTpOeHHE, (PU3NYECKUEe U XUMHUYECKHE
cBoricTBa. OKCHUABI CEpbl KaK MPEJICTaBUTEIN KUCIOTHBIX OKCU10B. CepHast
KHCJI0Ta, (U3NUECKHE U XUMHUUYECKHE CBOMCTBA (0OIIMe KaK MpeCTaBUTENIS
KJacca KHUCJIOT U crneuuduueckue). XUMHUUYECKUE PEaKIUH, JeKallue B
OCHOBE IIPOMBIIIJICHHOTO  CIOcCO0a TMOJYy4YE€HUS] CEPHOMl  KHUCIOTHI.
ITpumenenune. Conu CcepHOM KHUCIOTHI, KAaye€CTBEHHAsl peakuusi Ha
cyibpar-uon. HaxoxnaeHue cepbl U €€ COEAUHEHUM B HOPUPOIE.
XUMHUYECKOEe 3arps3HEHUE OKpYXKaloLIeW Ccpelibl COEAMHEHUSIMU CEpPBI
(KMCIIOTHBIE NOXIM, 3arpsi3HEHUE BO3/yXa M BOJOEMOB), CHOCOOBI €r0
IIPEAOTBPALLCHUS.

OO611as xapakTepucTuKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE€ CTEIIEHU OKHUCIICHHUSI.

A3oT, pacopocTpaHeHUe B TMpuponae, ¢(U3NUECKHUEe U XHUMUYECKHUe
cBoiictBa. Kpyrosopor azora B mpupoje. AMMHAK, €ro (undeckue u
XUMHUYECKUE CBOICTBa, INOJIydyeHUE U npumeHeHue. Coau aMMOHUS, HUX
¢usnueckue M XUMHYECKHE CBOMCTBa, npuMeHeHue. KauecTBeHHast
peaklus Ha MOHbl aMMOHUs. A30THasl KUCJIOTa, €€ MoIyyeHue, PUu3ndecKkue
U XHMHYECKHE CBOlcTBa (00IlIME KakK MNPEICTAaBUTENSl Kilacca KHUCIOT U
cneuuduyeckue). Mcrnonap3oBaHUe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
MHUHEPAIbHBIX yA0OpeHuil. XMMUYECKOE 3arpsA3HeHUE OKPYKAIOIIEeH cpeabl
CO€IUHEHUSIMU a30Ta (KUCJIOTHBIE JOXKAU, 3arpsi3HEHUE BO3/1yXa, MOYBBI U
BOJIOEMOB).

docdop, annorponusie moaudukanuu pocdopa, huzndeckue u
xumudeckue coiricta. Okcua ¢pochopa(V) u ¢pochopHas kucnora,
(usnuecKkre U XUMHUYECKHE CBOMCTBA, IoJlyyeHue. Mcnonb3oBaHue
dbocdaToB B KaueCTBE MUHEPAIbHBIX yJIOOPEHUIA.
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O6mas xapaktepuctuka 31emMeHToB [V A-rpynmnsl. OcobeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHBIE CTEIICHU OKUCIICHUS. Y TJIEPOI,
aJUIOTPONHBIE MOAUDUKAIIUN, PACTPOCTPAHEHUE B IIpUPO/Ie, GU3UUECKUE U
XUMHUYECKHUE cBoMcTBA. AjicopOrus. KpyroBopot yriepoaa B IpUpo/ie.
Oxcunsl yriaepoja, ux pusndeckue U1 XuMHU4YEeCKUe CBOWCTBA, NCHCTBUE Ha
YKUBBIC OPraHU3Mbl, MOJYYEHUE U IPUMEHEHHUE. DKOJIOTUYECKHUE MPOOIEMBI,
CBsI3aHHBIE ¢ OKcuAoM yriiepoaa(lV); runoresa rino6aabHOTO MMOTETUICHUS
KJIMMaTa; MapHUKOBBIN 3 (dekT. YronapHas KUCI0Ta U €€ COIU, UX
(dbu3nyecKkne 1 XMUMUIECKUE CBOMCTBA, MOJYYCHHUE U IPUMEHECHUE.
KauecTtBennas peakius Ha KapOOHAT-UOHKI. Mcrmonp30BaHNEe KapOOHATOB B
OBITY, MEIUITMHE, TPOMBIIIIJIECHHOCTH U CEJIbCKOM XO3SHCTBE.

IlepBoHauanbHble TOHSITUS OO0 OPTaHUYECKHX BEIIEeCTBaxX KakK O
COCIMHEHUSX Yyrjeponaa (MeTaH, 3TaH, JTWJICH, alleTUJICH, DSTaHOJI,
TJIUEPUH, YKCyCHasi KUcaoTa). Mx cocmaé u xumuweckoe cmpoenue.
IlonssiTue o0 OHWOJOTHUYECKHW Ba)XXHBIX BEHIECTBAaX: JXHUpax, Oekax,
yTJIEBOJaX — M UX POJIM B KU3HU 4dejoBeKa. Mamepuaibrnoe eOuHcmaeo
OpP2aAHUYECKUX U HeOP2AHUUECKUX COeOUHEHUIL.

Kpemuuii, ero ¢usndeckue U XUMHYECKHE CBOMCTBA, MOJYy4YCHHE U
npumMeHeHue. CoequHEHUsI KpeMHUs B pupoie. O0mirue npeacTaBiIeHUs
006 okcmne kpemHUI(IV) m kpemuumeBoun kwuciaore. CuUIMKATBl, WX
HUCIIOJIb30BAaHUE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTU. BaojicHetiuiue
CmpoumenbHble Mamepuaivbl. Kepamuxd, CmeKio, yemeHm, OemoH,
acenezoboemon. Ilpobremvt 6e30naACHOC0 UCNONBL30BAHUSL CIMPOUME/IbHBLX
Mamepuaios 8 NOBCEOHEBHOU HCU3HU.

XUMHUYECKUN DKCOEPUMEHT: H3yUYeHHEe oOO0pa3loB HEOPraHUYECKUX
BEIIECCTB, CBOWCTB COJISIHOM KHCJOTHI; IIPOBEAECHUE KAa4YE€CTBEHHBIX
peakiii Ha XJIOPUIA-UOHBI U HAOJIOJICHUE MPU3HAKOB WX MPOTCKAHUS;
OTIBITHI, OTPpaKarOINe PUINUECKUE U XUMHUYECKUE CBOMCTBA TaJIOTCHOB U
UX COeAUHEHUH (BO3MOYKHO MCHOJb30BAaHUE BHAECOMATEPUATIOB);
O3HaKOMJICHHE C oOpa3llaMu XJOPHUIOB (rajJoreHUI0B); O3HAKOMIICHUE C
obpazamMu cepbl U €€ CoeAUuHEHUsIMH (BO3MOXKHO HCHOJb30BaHUE
BHUJIcOMaTepUasioB); HaOJIOJIEHUE IIpollecca OOyrJIMBaHUs caxapa I10oJ
NEeUCTBUEM KOHLICHTPUPOBAHHOU CEpHOU KHCJIOTHI; U3YUYECHUE
XUMHUYECKUX CBOMCTB pa30aBJICHHOM CEpPHOM KHCJIOTHI, ITPOBEJICHHUE
KQueCTBCHHOU peakiiuu Ha CyJibhaT-uoOH W HAOJIOJAEHUE Ipu3HaKa €&
MPOTEKaHUs, O3HAaKOMJIEHHE C (PUBUYECKUMU CBOMCTBAMHU a30Ta,
dochopa u ux COCJIMHCHUM (BO3MO>KHO UCIIOJIb30BaHHUEC
BUJICOMATEpPHATIOB), OOpa3namMu a30THBIX U (HOCHOPHBIX YyIOOpPCHUIA;
MoJIydeHHe, coOupaHue, pacro3HaBaHUE U U3YyUYEHHE CBOWCTB aMMHAaKa;
IMPOBEJEHUE KAaYeCTBEHHBIX pPeaKkIiuii Ha MOH aMMOHUsI U docdaT-uoH U

U3y4YCHUE IIPU3HAKOB 155, IIPOTEKAHMUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOMW  Aa30THOM  KHUCJIOTBI C  MeIAbio  (BO3MOXHO
HCIOJb30BAHUE BHUJEOMAaTEPHAJIOB); U3y4E€HUE MoIenen
KPUCTAJUIMYECKUX  PEIIETOK ajrMasa, rpadura, QyiepeHa;

O3HAKOMJICHHE C TMPOIIECCOM aJICOPOIIMHU PACTBOPEHHBIX BEIISCTB
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aKTUBHUPOBAHHBIM YIJIEM W YCTPOWCTBOM MNPOTHBOrasa; I1OJy4YeHHUE,
coOupaHue, paclio3HaBaHUE M U3yUYEHHE CBOMCTB YIJIEKHMCIIOTO rasa;
MMPOBEJEHUE KAaYECTBECHHBIX peaklMii Ha KapOoOHAT- U CUJIMKAT-UOHBI U
U3y4YE€HHUE MNPU3HAKOB UX IMPOTEKAHUs; O3HAKOMIICHHUE C MPOAYKIIUEH
CUJIMKATHOW MPOMBIIUJICHHOCTH;, PELUIEHUE 3KCHEPUMEHTAJbHBIX 3ajia4
no teme «BaxkHeiune HeMeTaJIbl U UX COSTUHEHUS.

MeTta/uIbl M HX COeIMHEHHS

OO011ass xapakTE€pUCTUKA XUMHYECKUX DIJIEMEHTOB — METaJUIOB Ha
OCHOBaHUM WX MNOJIOKEeHUst B llepmomnmueckon cucremMe XUMHUYECKHUX
snemeHTOoB JI. 1. MenneneeBa u ctpoeHust arToMoB. CTpOECHHE METAJLIIOB.
Merannnyeckasi CBsI3b M METAJUIMYECKAasi KpUCTAJLUIMYECKas pelIETKa.
DONEeKTPOXUMHYECKUN PsJl HapsDKEHUN MeTauioB. (PDU3WYECKHUE U
XMMHUYECKUE cBoMcTBa MeTauioB. OOmme crocoObl MNOJTYyYEeHUS
MeTaiuioB. [ToHsiTHE O KOPPO3UK METAIIIOB, OCHOBHBIE CITIOCOOBI 3aIIUThI
nx ot Koppo3uu. CriaBsbl (CTajlb, YyT'yH, JIOPAJIIOMUHUMN, OpOH3a) U UX
MMpUMEHEHUE B ObITY U HPOMBIIIJIEHHOCTH.

[Ilenounsle Metambpl: noaoxeHue B Ilepuoanmueckonr  cucreme
xuMmuuyeckux snemeHTtoB J[. M. MenneneeBa; cTpoeHHME WX arOMOB; Ha-
X0XJeHue B npupojie. Duznuecknue U XUMHUUECKUE CBOMCTBA (Ha IpuMepe
HaTpus U Kanus). OKCUAbl U THAPOKCHUIBI HaTpus U Kanus. [[puMeHeHue
IIEJIOYHBIX METAJIOB U UX COCITUHEHUU.

[IleroyHO3EMENBHBIE METAJIBI MarHud W KaJblWil: MOJIO)KEHHUE B
Ilepuoanueckor cucreme xumuueckux 3semMeHToB /Jl. . Menpneneena;
CTPOEHHUE UX aTOMOB; HaxOXJAcHUE B npupoae. Ousndeckne 1 XuMHUUECKHUE
CBOMCTBa MarHuvs M Kaiablus. Baxneilue coeluHeHUs Kajlbluus (OKCHUI,
rugpokcu, cojim). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

AnmoMyuHUNA: TIONOXeHue B llepuoandeckoil cUCTEME XHUMHUYECKHUX
anemeHTOB [J[. 1. MeHnneneeBa; cTpoeHHE aToma; HAaXOXKACHHUE B NPUPOIE.
duznyecKkrue U XUMHUYECKHUE CBOMCTBa ajltoMUHUsS. AMQOTEpHbIE CBOMCTBA
OKCHJA U TUAPOKCHUIA AJIFOMUHMUS.

Kenezo: nonoxenue B [lepnoamueckoit cucreMe XUMHUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa; cTpoeHHE aToMa; HaXOKJAeHue B npupoae. Pusnyeckue
Y XUMHYECKHE CBOMCTBA keje3za. OKcuibl, ruipokcusibl U cosm sxeneza(ll)
u xernesa(lll), ux cocras, cBoOiiCTBau MoJy4YeHUE.

XUMUYECKAU IKCIEPUMEHT: O3HAKOMJICHHE C OoOpa3llaMu METaJIJIOB U
CIUIaBOB, WX (QU3HMYECKUMH CBOWCTBAMH; U3YyUYCHHE pPE3yJILTaTOB
KOPPO3UH METAJIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPHUATIOB),
OCOOEHHOCTEH B3aMMOJICUCTBHS OKCHUJIA KaJIbIIHUS U HATPHS C BOJOU
(BO3MOYKHO HMCMOJIb30BAaHUE BHUJICOMATEPUATIOB); UCCIIEJOBAaHHUE CBOWUCTB
)KECTKOW BOJIbI; MpoOllecca TOPEHUs >XeJjie3a B KHUCIOpoae (BO3MOKHO
UCIOJIb30BaHUE BHEOMAaTEPHAIIOB); NPU3HAKOB OPOTECKAHUS
KayeCTBCHHBIX pEaKIUii Ha HOHBI (MarHuvs, KajJbllWs, aJlOMUHUA,
nuHka, xxeae3a(ll) u xenesa(lll), menu(Il)); HaOaro1eHHUE U OTTMCAHUE
IPOIICCCOB OKpalllUBaHHUS ILJIAaMCHW HWOHAMH HaTpHs, Kalusd ¢
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KaJIbIIUs (BO3MOKHO HCITIOJIb30BaHHE BHJICOMATEPHUATIOB);
ucciaenoBane amM@OTEpHBIX CBOWUCTB THAPOKCHUA aJIIOMUHUS U
TUAPOKCHJIA ITMHKA; PEIICHUE AKCIIEPUMEHTAJIIBHBIX 3aJlad IO TEeMeE
«BaxHeHIIue MeTaJlJIbl U UX COCIUHCHHUSI.

XuMHS ¥ OKpY:KAK0LIAsA cpeaa

HoBbeie w™marepuansl U TexHOJOTHMM. BemiectBa u Marepuanbl B
MOBCEIHEBHOW >KHM3HHM 4YEJIOBEKAa. XUMUS W 300pOoBbe. be3omacHoe
UCIIOJb30BaHUE BEIISCTB MU XMMHYECKUX peakiuil B ObITy. IlepBas 1o-
MOIIlb MPHU XHUMHYECKUX OXKOTrax U oOTpaBieHUsIX. OCHOBBI DKOJOTH-
H4ECKOU I'PaMOTHOCTH. XMUMHUUYECKOE 3arpsi3HEHUE OKPYIKAKOLIEH CpEabl
(npenenbHas JgomnyctuMmas kKoHueHTpauusi BemectB — [IJIK). Ponb
XUMUHU B PEIICHUN YKOJIOTHUYECKUX MTPOOIIeM.

IlpupoaHble HCTOYHUKU YTJIEBOAOPOJOB (Yrojb, HOPUPOJHBIN Ta3,
HEe(PTh), MOPOAYKTHI HX NOepepabOTKH, UX POJb B OBITY U
OPOMBINLJIEHHOCTH.

XUMHUYECKUN SKCHEPUMEHT: HM3y4YeHHE OOpas3IoB MaTepuajaoB (CTEKJIO,
CIJIaBbl METAJIJIIOB, TIOJIUMEPHBIC MaTepHUaIIb).



3.NJIAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA YYEBHOI'O
MNPEAMETA «XUMHWSA» HA YPOBHE OCHOBHOTI'O OBHIET'O
OBPA3OBAHUA

M3yyeHne XuMHH B OCHOBHOW IIKOJE HANpaBIEHO HAa JOCTIKCHHE
O00yYarOMMMHUCSl JIMYHOCTHBIX, METaNpeAMETHBIX M MPEIMETHBIX pPEe3yJIbTaTOB
OCBOEHHS yueOHOIO MpeIMeTa.

3.1JIM4HOCTHBIE Pe3yabTATHI

JIMYHOCTHBIE PE3YJbTAaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO  OOIIETro
0o0pa3oBaHUsl JIOCTUTAIOTCA B XOJ¢ OOYYCHUS XUMHUU B EIMHCTBE YYeOHOUH W
BOCIIUTATENFHON JesTenbHOCTH OpraHu3alnuyd B COOTBETCTBHH C TPAJAUIIMOHHBIMH
POCCHUICKIMH  COLMOKYJIBTYPHBIMH ¥ JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBWIAMH W HOPMAaMH IIOBEJCHUS W CIOCOOCTBYIOT
IpoIIeccaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M COLMATU3AINN 00YYatOIIHXCSI.

JIMYHOCTHBIE PE3yNIbTaThl OTPaXKaroT CHOPMUPOBAHHOCTh, B TOM YHUCIIC B
YacTu:

1.Ilampuomuueckoeo ocnumanus
IIEHHOCTHOTO OTHOILICHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEOUI0, TMOHMMAHUS 3HAYECHHUS XUMHUYECKOW HAyKU B KU3HU
COBPEMEHHOT0 OOIIeCTBa, CIOCOOHOCTU BIAJIETh JOCTOBEpPHOUM HHGOpMAIMEel o
MEPEOBbIX JOCTHXKEHUSX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTRA;
2.J[yxoeno-upascmeenHoe socnumanue:

OpHUEHTalMs Ha MOPAJIbHBIE [IEHHOCTA U HOPMbI B CUTyallUsIX HPABCTBEHHOTO
BBIOOpA; TOTOBHOCTh OIICHMBATH CBOE MOBEJEHUE U MTOCTYIIKH, & TAKXKE MOBEJICHUE U
MOCTYNKHU JAPYTUX JIIOJAEH C MO3UIUU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM
OCO3HAHMS TIOCJICICTBUM MOCTYIKOB; aKTUBHOE HETIPUSITUE aCOI[UATBHBIX MOCTYIIKOB,
B TOM 4ucJje B cetu VIHTepHET.

3.1 pasicoancrkozo socnumarus

MPEJCTaBICHUSI O COIMAJIbHBIX HOpPMax U TMpaBWJIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIE0BATENbCKOM, TBOPUECKONW U IPYTUX BUIAX JNEATEILHOCTH;
TOTOBHOCTH K pa3HO- OOpa3HON COBMECTHOM MAESATENbHOCTU TMPU BBITOJTHEHUH
y4eOHbIX, TO3HABaTEIbHBIX 3a/a4, BBIMOTHEHUM XHUMHUYECKUX HKCIIEPUMEHTOB,
CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOTIOHMMAHUIO U B3aUMOIIOMOIIIH
B IIpoliecce TOM y4eOHOM AesTeNbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U
MOCTYIKM CBOUX TOBApHUIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAaHMS NOCJIEICTBUIN MTOCTYIIKOB;

4.1[ennocmu HayuyHO20 NO3HAHUA

MHPOBO33PEHYECKUX MPEJCTABICHUI O BEIIECTBE M XUMHUUYECKON peakIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU M COCTaBIISIFOLIUX
OCHOBY ISl TIOHMMAaHHSI CYIIHOCTH HAyYHOW KApTUHBI MUpPA; MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJIbI, B3aUMOCBS3SIX YEJOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO03HABATENIbHBIX MOTHUBOB, HAIIPaBJIEHHBIX HA MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX JIJIs1 OOBSCHEHUS HAOII0Ja€MbIX MIPOLIECCOB U SBJICHMUIA;
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M03HABATENbHOMN, THHOPMAIIMOHHON U YUTATENbCKON KyJIbTYPhI, B TOM YHCIIE
HABBIKOB  CaMOCTOSITEJIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATYpPOH, JTOCTYNHBIMU TEXHUYECKUMH CpPEICTBAMH  MH(OPMAIIMOHHBIX
TEXHOJIOTHUH;

WHTEpeca K OOYyYEeHHI0O M TO3HAHWIO, JI0003HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0Opa30BaHUIO, MPOCKTHOM U UCCIIEN0BATENbCKON IEATETbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHS 00YUYEHHUS B lajbHEHIIEM;

5. @opmuposanus Kynemypsi 300po6us

OCO3HaHUSl LEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0POBBIM 00pa3 >KU3HH, OCO3HAHUS MOCIEACTBUM U
HEMPUSATUSL BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS AJKOTOJIsl, HAPKOTUKOB, KypEeHHSI),
HEOOXOJMMOCTH  COONIOJEHHUS TMpaBWi  OE30MacHOCTH TpH  OOpalieHud C
XUMUYECKUMHU BEIIECTBAMH B OBITY U peabHOM KU3HU;

6.Tpyoosozo socnumanus

MHTEpeca K MPaKTUYECKOMY HM3Y4YEHUIO0 npodeccuil u Tpyna pasz- JUYHOTO
poza, YBaXKEHHUE K TPyIy U pe3yJbTaTaM TPYIOBOM NEATEIBbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHUS TMPEIMETHBIX 3HAHUKH 10 XUMHH, OCO3HAHHOIO BBIOOpA
WHIUBUIYAIbHOM TPAEKTOPUHU MPOJOJLKEHHS] 00pa3oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;
yCHenHon mpodecCuoHaNbHOM JEATCIbBHOCTH W Pa3BUTHUSI HEOOXOJIUMBIX YMCHHI;
TOTOBHOCTb aJalTUPOBAThCSI B IPOPECCUOHAIBHOM CpEIE;

7.9K0n102u4ecK020 80CNUMAHUS

HKOJIOTMYECKU LEJIecCO00pa3HOr0 OTHOIIEHUS K MPUPOJE KAK HCTOYHHUKY
KU3HM Ha 3eMile, OCHOBE €€ CYLIECTBOBAaHHWs, IIOHUMAaHUs LIECHHOCTH 3J0pPOBOTO U
O6e3zonmacHOro oOpa3a KU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY
bu3uecKoMy M TICUXMYECKOMY 3/J0POBBIO, OCO3HAHUSI IEHHOCTH COOJIOJICHUS
npaBuil 0€30MACHOrO MOBEIECHUS MPU padOTe C BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YIPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHMS, MOJYy4aeMble NPU U3YYEHHH XUMHH, IS
pEelIeHns 3a7a4d, CBSI3aHHBIX C OKPYXAIOIIEW IpH- POJHOM CpPENOW, MOBBIIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpbl, OCO3HAHUS  TIJO0AIBHOTO  Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U MyTEeH WX PEIICHUs MOCPECTBOM METOI0B XUMUU;
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSA PYKOBOJICTBOBATHCS MM B ITO3HABATEIBHOW,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

8. Aoanmayus obOyuaowezoca K USMEHAIOWUMCS YCIOBUAM COYUALHOLL
cpeobl:

OCBOCHHME OOYYaIOIIMMHUCS COLMAIBLHOTO OIbITAa, OCHOBHBIX COI[MATbHBIX
poJieil, COOTBETCTBYIOIIMX BEAYLIEH NESITENBHOCTH BO3pacTta, HOPM M IIPaBHII
0O0ILIECTBEHHOTO MOBEACHMS, (DOPM COIMANBHON )KM3HU B TPyNIax U cooOIlIecTBax, B
TOM YHCJIE CYIIECTBYIOIINX B BUPTYAJIbHOM IIPOCTPAHCTBE.

3.2MeTanpeaMeTHble pe3yJabTaThl

B cocraBe MeTanmpeIMETHBIX PE3YJbTaTOB BBIICISAIOT 3HAYUMBIE IS
(opMUpOBaHUS MUPOBO33PEHUS OOIIEHAYYHBIE TOHATHA (3aKOH, TCOPUS, MPHUHIIMII,
runoresa, (pakT, CUCTEMa, MPOLECC, SKCIEPUMEHT U JIp.), KOTOPBIE HCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETax U MO3BOJSIOT HA OCHOBE 3HAHUM U3 ATUX
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npeaMeToB (popMuUpOBaTh MPEACTABICHUE O IEIOCTHOM HAyYHON KapTHHE MHpa, U
yHUBEpCalbHble y4eOHble JeHCTBHUS  (MO3HABaTEIbHbIE, KOMMYHHKATHUBHBIE,
peryJIITUBHBIC), KOTOpble  obOecneyuBarOT  (GOPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHON NeSTENBHOCTH .

MertanpeaMeTHBIC pe3yiIbTaThl OCBOCHHS 00pa30BaTEIbLHON MPOrpaMMbI TIO
XUMUU OTPAXKAIOT OBJIAJCHUE VHUBEPCANbHLIMU NO3HABAMENbHLIMU OelUCMBUsIMU, B
TOM YHCIIE:

ba3oBbIMHU JTOTHYECKUMU NENCTBUAMU

1) yMeHHeM W}CHOJb30BaTh MPUEMBI JIOTUYECKOTO  MBIIUICHUS TpU
OCBOCHHHM 3HAHWH: PACKPHIBATh CMBICI XUMUYECKUX TMOHSATHUH (BBIACIATh WX
XapaKTepHbIC TPHU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JPYTUMHU TOHSITHUSMU),
UCIIOJI30BATh MOHATUSA JJII OOBSICHEHUS OTICIbHBIX (DAKTOB W SIBJICHUI; BHIOUPATH
OCHOBAaHMS U KPUTEPHUH JJIS KIACCH(PUKAIMKU XUMUYECKUX BEIIECTB U XUMHUYECKUX
peaknuii; yCTaHABIMBATh TMPUUYUHHO-CIEJACTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU
U3YYCHUS; CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, IIO
aHAJIOTUH); IeJIaTh BEIBOBI U 3aKITFOUCHUS;

2) yYMEHHEM MPUMEHATH B TPOIECCe MO3HAHUS MOHATHS (TIPEIMETHBIE U
METaIpeIMETHBIC), CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HCIOJIb3YyEeMbIE B XHMHH,
peo0pa3oBLIBATh MIMPOKO MPUMEHSIEMbIC B XHMHH MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUA 3HaK (CHMBOJ DJJIEMEHTAa), XUMHYeckas ¢GopMyna W YypaBHEHHE
XUMHUYECKON peaKIMy — IPU PEUICHUU Y4EOHO-TTO3HABATENbHBIX 33/1a4; C YYETOM
ATUX MOJICNbHBIX TMPEICTABICHUN BBIABIATh U XapaKTEPU30BATH CYIICCTBEHHBIC
MPU3HAKK U3YYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U XUMUYECKUX PEaKIIMA;
BBISIBIISITH  001IIKE 3aKOHOMEPHOCTH, TMPUYHUHHO-CIICJICTBEHHbIE CBA3U |
MPOTUBOPEYHS B M3Yy4aeMbIX Ipolleccax M SIBICHUAX; MpeiaraTb KPUTEPUH IS
BBISIBJICHUSI ATUX 3aKOHOMEPHOCTEHW U TPOTUBOPEUMIA; CAMOCTOSITEIHHO BBHIOUPATH
croco0 peiieHus y4eOHOM 3amauv (CpaBHUBATh HECKOJBbKO BAapUAHTOB PEIICHMUS,
BEIOWpAaTh HanmOoJiee TOMXONAIMUNA C YYETOM CaMOCTOSITENIBHO —BBIICIICHHBIX
KpUTEPHUEB);

ba3oBeIME HICCIIETOBATEIHCKUMHA JIEHCTBUSIMHU

3) yMEHHEM WCHOJb30BaTh TIOCTABJICHHBIE BOIMPOCH B  KadeCTBE
WHCTPYMEHTA MO3HAHMSI, a TAaK)Ke B Ka4ECTBE OCHOBBI I (DOPMHUPOBAHMS THIIOTE3BI
10 MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUM;

4) npuoOpeTeHHe OIbITa MO MJIAHUPOBAHUIO, OPTAaHU3AIMH U MPO- BEACHUIO
YUYEHMUYECKMX OJKCIEPUMEHTOB: yMEHHWE HaOmoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3yJsbTar, (opMylIupoBaTh O00OOILIEHUS U
BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O
npoJieaHHoN padore;

Pabotoit ¢ undopmanueit

5) yMeHueM BBIOMpATh, AaHAIM3UPOBATH U HWHTEPIPETUPOBATH HUH-
dbopManuio pa3aUYHBIX BUAOB M (OPM MPEACTABICHHS, MOJyd4aeMyl0 H3 Pa3HbIX
HMCTOYHUKOB  (HAYYHO-TIOMYJISIPHAS ~ JIUTEpaTypa XUMHYECKOTO  COJIEpIKaHUS,
CIpaBOYHBIE  mocoOwsi, pecypchl  MHTepHeTra);  KPUTHYECKH  OIEHUBATH
MIPOTUBOPEUYNBYIO U HEAOCTOBEPHYIO MH(OPMAITHIO;

6) yMEHHEM MPUMEHSITh PA3JTUYHBIE METOABl W 3alpPOChl MPU TMOUCKE U
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oTOope nH(pOpMaIMU U COOTBETCTBYIOLIUX AAHHBIX, HEOOXOAUMBIX JIJISl BHIITOJTHEHHUSI
y4eOHBbIX M TMO3HABATENbHBIX 3aJlay ONPEACTIEHHOIO TUIA; MPUOOpPETEHHUE ONBITA B
00JJIaCTH ~ MCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO MCIOJB30BAHMS PA3JIUYHBIX MOUCKOBBIX CHCTEM;
CaMOCTOATENLHO BBIOUPATh ONTHUMANbHYIO (OpMy TpeacTaBieHus MHOpMALUU U
WUTIOCTPUPOBATh  pelllaeMble 3aJaud  HECIOXKHBIMU CXE€MaMH, JuarpaMMami,
apyrumu opmamu rpaduKu ¥ 1X KOMOWHAIIUSMU,

7) yMEHHMEM HCIOJb30BaTh M AaHAJU3UPOBATh B Hpolecce y4yeOHOH u
UCCIIEIOBATENLCKON JAESITeIbHOCTH HMH(OPMALMIO O BIMSHUU TPOMBIIIICHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOJHOU CPEIBL;

Yuueepcanvuvimu KoMMyHUKAGMUBHBIMU OEUCMEUAMU

8) yMmeHueM 3ajaBaTh BONPOCHI (B XOJ€ Juajora W/Wiu JUCKYCCHH) IO
CYLIECTBY 00CYyXAaeMON TeMbl, (POPMYIHPOBATH CBOM NPEIIOKEHHUS] OTHOCUTEIHHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

9) npuoOpereHue OMbITA NPE3CHTAIMU  PE3YJIbTATOB  BBIMOJHECHUS
XUMHUUYECKOTO JKCIEPUMEHTa (J1a00paTOpHOTO OINbITa, JIA0OPATOPHOU pabOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

10) 3aMHTEpPECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMU IMO3HABATEIbHOU
U UCCIIEIOBATEIbCKOM JEATENBHOCTH MPHU PEIICHUH BO3HHUKAIOIIMUX NpoOieM Ha
OCHOBE yd€Ta OOIIMX MHTEPECOB M COIJIACOBaHUS MO3UlMK (0OCyXIeHus, 0OMeH
MHEHUSIMH, «MO3TOBBIE€  IITYpPMbD», KOOpPJIMHALIMS COBMECTHBIX JECHCTBUH,
olpeziesieHue KPUTEPHUEB MO OLIEHKE KaueCTBa BBITIOJIHEHHON pabOThI U 1. );

Yuusepcanonuvimu pezyramusnvivu oeucmeusmu

11) ymeHueM  camMOCTOSITEIbHO  OINpPEAENsATh  LENH  JIEATENbHOCTH,
IUTAaHUPOBATh,  OCYIIECTBISITh,  KOHTPOJUPOBATH W  TPU  HEOOXOAMMOCTU
KOPPEKTUPOBATh CBOKO JICATEIBLHOCTh, BHIOMpATh Hambosee d(h(PEeKTUBHBIE CIIOCOOBI
penieHuss y4yeOHBIX M TO03HABATENBbHBIX 3a/ad, CaMOCTOATEIBHO COCTaBIIATH WIU
KOPPEKTUPOBATh NPEIIOKEHHBIN AITOPUTM JEUCTBUUA IIPU BBINOJHEHUM 33JaHUN C
y4€TOM IMIOJYyYEHUs HOBBIX 3HAHUU 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBaX M
pEeaKlMsIX; OLEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yibTaTa 3a- sIBJICHHOM LIeIN;

12) yMeHHEM HMCHOJB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, Mpe/jiaracMble B
YCJIOBUH 3aJIaHUMU.

3.3.1lpeameTHbIe pe3yJbTaThI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEbHOTO
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOW MpUMEpHOW paboueld mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYyYalOIUMKCS HAy4YHbIE€ 3HAHHUS, YMEHUS U CIOCOOBI
NeNCcTBUM, crienuduueckue ais mpeAMEeTHON 001acTi « XUMUS», BUIBI 1EATETbHOCTH
0 TIOJYYEHHIO HOBOTO 3HAaHMS, €ro HHTEpIpeTalul, MIpeoOpa3oBaHUI0 U
IPUMEHEHUIO B PA3IMYHBIX YU€OHBIX M HOBBIX cUTyalusx. [IpeameTHbie pe3yabTaThl
OTpakaroT cPOPMUPOBAHHOCTDH y OOYUAIOIIUXCS CIEAYIOMNX YMEHUM:

1l)packpviéams CMBICIT OCHOBHBIX XUMHWYECKUX TTOHSITUH:
XMUMHUYECKHUI BJIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH,
OPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULATENBHOCTb, CTEIIEHb OKUCIEHHUS, XUMHUYECKasl peaKkusl,
XUMHYECKasl CBsI3b, TEIJIOBOM 3(P(PEKT peaKkiinu, MOJIb, MOJIIPHBIN
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00BEM, PaCTBOP; DIEKTPOJIUTHI, HEIJIEKTPOIIUTHI, DIEKTPOJIUTHYECKAS
JAUCCOolHallvsl, pE€aKIIMU HOHHOTO OOMEHa, KaTajlu3aTop, XUMHYECKOe
paBHOBecHe, oOpaTUMbIEe U HEOOpAaTUMBbIE PEaKIIUH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIIUTEIb,
BOCCTAHOBUTEb, OKUCJIEHUE U BOCCTAHOBJICHHUE, aJIJIOTPOIIHS,
aM(poTEepHOCTh, XUMHUYECKAs CBsI3b (KOBaJIEHTHAasl, MOHHAas,
METaJUTUYeCKas ), KpUCTAJUINYECKas peIrnéTKa, KOPpo3us METaJIJIOB,
CIUJIaBbI; CKOPOCTh XUMHUYECKON PEaAKIHU, IMTPEACIBHO JTOITyCTUMAasT
koHueHntpauus (I1/1K) BeuiecTna;

2)unnrocmpuposéams B3aMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHUHN U
NPUMEHSTH 3TH IIOHSITUS IIPU ONUCAHUU BELIECTB U UX IIPEBPAILCHU;
3)ucnonvzosams XUMUYECKYIO CUMBOJIUKY JIJIsI COCTABJICHUS
(popmy BeniecTB ¥ ypaBHEHUM XUMHUYECKUX PECAKIUIA;
4)onpeodensamb BaJI€CHTHOCTb U CTEIIEHb OKUCJIEHUSI XUMUYECKUX
3JIEMEHTOB B COCJUHEHUSX PAa3JIMYHOTIO COCTAaBa; IMIPUHALIICKHOCTh
BEIIECTB K ONpPE/ICIEHHOMY KJIACCy CO€JIMHEHUM 110 hopmysiaM; BU
XUMHWYECKOU CBsI3U (KOBaJIEHTHAsl, MOHHAsI, METAJUIMYECKas) B HE-
OPraHNYECKUX COCAMHEHUIX; 3apsaJ] HOHA IO XUMHUYECKOM
(dopmyne; xapakTep cpeabl B BOAHBIX paCTBOpaX HEOPTraHUUYECKUX
COCIIUHEHUM, TUIl KPUCTAIUIMUYECKOM PEMIETKU KOHKPETHOTO
BEIIECTBA;

5)packpwvieams cmoica Ilepuoanyueckoro 3akona . 1. MenneneeBa u
JIEMOHCTPUPOBATH €r0 IOHUMAaHHUE: ONUCHIBATh U XapaKTEPU30BaATH
Tabnuunyto popmy Ilepruoanyeckoit CUCTEMbBI XUMHUYECKHUX
BJIEMEHTOB: Pa3inyaTh HOHSITUS «TJIaBHAsl MOArpyIa(A-rpyIra)» 1
«noboynast noarpynmna (b-rpymnna)», Manbeie u 60JIbIINE NEPUO/IHI;
6)coomuocums 0003HAUEHUS, KOTOPbIE UMEIOTCSI B IEPUOITNIECKON
TaOIUIIe, C YUCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOliee Yrciio
SJIEKTPOHOB U PACHPEICICHUE UX MO SIEKTPOHHBIM CJIOSIM);
7)ob6bsicusimb 00IIEe 3aKOHOMEPHOCTH B U3MECHEHHH CBOMCTB
A3JIEMEHTOB M UX COEJIMHEHUH B IIpPEJieax MaJIbIX IIEPUOJIOB U IIaBHBIX
NOArpYyNI C YYETOM CTPOEHUSI UX AaTOMOB;

8)knaccupuyuposams XUMUYECKHE IIJIEMEHTHI; HEOPTaHUYECKUE
BEIIECTBA; XUMHUYECKHE PEAKIIUU (10 YMCIY U COCTABY
Yy4acTBYIOIIUX B pEaKI[UU BEIUIECTB, 110 TEILIOBOMY 3P PeKTy, 1Mo
U3MEHEHUIO CTEIICHEN OKHUCICHUSI XUMUUECKUX DJIEMEHTOB);
9)xapaxmepuzosams (onucsviéams) 00IHE U CieIUPUUISCKUE
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
HOJATBEPKAasi ONIMCAHUE NPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINU;
10)cocmasnames ypaBHEHUS DJICKTPOJIUTUUYECKON AHUCCOUAIUN
KHMCJIOT, IIEJIOUYEH U COJIEUN; MTOJIHBIE U COKPAILEHHBIE YPABHEHUS pe-
aKIMii HTOHHOTO OOMEHA; YPaBHEHHUS pPEeaKIMi, MOATBEPKIAAIOIINX
CYLIECTBOBAHUE MCHETUYECKOMN CBSI3U MEXK/Y BEIIECTBAMHU Pa3JINYHBIX
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KJIACCOB;

1 1)packpvieams CyITHOCTh OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIX
peaKknuii MOCPEICTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHca dTUX
peaKkuum,

12)npocno3uposams CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS; BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX ITPEBPAIICHU B
Pa3JINIHBIX YCIOBUSIX;

13)6bluucisims OTHOCUTENBHYIO MOJIEKYJIIPHYIO YU MOJISIPHYEO MacCChl
BEILIECTB; MAaCCOBYIO JIOJIO XMMHUYECKOT0 3JIeMEeHTa 110 hopmyie
COEIUHEHHUSI; MAaCCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE; MPOBOAUTH
pacd€Thl 110 YPAaBHEHUIO XUMHUYECKON PEaKITNH;

14)cneoosams npaBuiIaM MOJb30BAHUSI XUMHUYECKOU OCY 101 U
mabopaTopHBIM O0OPYOBAHUEM, a TAKKE ITPaBUIIaM OOPAIIEHUS C
BEIIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBITOJTHEHUIO
J1a00paTOPHBIX XUMHUYECKHUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTJICKUCIIOrO ra3a);
15)nposooums peaknium, MOATBEPIKIAIOIINE KAYeCTBEHHBIN COCTaB
pa3IUYHbIX BEIIECTB: paClO3HAaBaTh OINBITHBIM MYTEM XJIOPH/I-
opomMua-, HoauI-, KapooHart-, pocdar-, cunukar-, cyabdar-,
THJIPOKCUI-UOHBI, KATUOHBI aMMOHMUSI 1 MOHBI U3YUYEHHBIX
METAaJIJIOB, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX
BEILIECTB;

16)npumenssms OCHOBHBIC ONl€PALIUU MBICIIUTEIBLHOMN €SI TEIbHOCTHU:
aHaJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHne, CUCTEMAaTHU3allHIO,
BbISIBJICHUE IPUYUHHO-CJIEACTBEHHBIX CBsI3€M. J[J1s1 n3ydeHusi CBOMCTB
BEIIIECTB U XUMHUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHBIE METOIbI
MMO3HAHUS UCMOJIb30BaTh HAOIIOAEHHE, U3MEPEHUE, MOAECIUPOBAaHUE,
SKCIIEPUMEHT (PEeabHbIA Y MBICJICHHBIN ).
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4. TemaTHueCcKO€ IVIAHMPOBAHNE C YKA3aHHEM KOJMYEeCTBA YaCOB, OTBOJIMMbIX HA 0CBOEHHE KAXKIA0M TeMbl YUE€OHOI0

npeaMeTa, i BO3MOKHOCTh MCII0JIb30BAHUSA 110 3TOi TeMe 3J1eKTPOHHBIX (HM(POBLIX) 00pa30BaTEIbHbIX PECYPCOB,

SIBJISIIOIIUXCS YUEOHO-METOAUNYECKUMH MATEpHAJIAMU

HasBanue Koi- Koi-B0 OO061e OCHOBHBIE LHOP
pasnena BO KOHTPO | € KOlI- HaIpaBJICHUS
9aco | JBHBIX BO BOCITHTATENb
B MepOoIp 4acoB OCHOBHBIE BUIBI A€ITEILHOCTU HOU
UATHH NEITENbHOCTHU
I1/K
IMoBTOpEHHE H 8 2 10 | XapakrepuszoBaTs XHMHUYECKHE OJIEMEHTHI IepBBIX | 153:43,8 EnvHas
yriyoJaenue TPEX MEPUOIOB, KAJIUSI U KaJbIUSI MO WX IMOJOKECHHUIO Konnekuuna
3HAHUH B Ilepuoauueckoii cucreme JI. 1. Menaencesa. LMPOBbIX
OCHOBHBIX KiaccuunupoBare ¥ Has3plBaTh  HEOPraHUYECKHE obpasoBaTerb
pa3nenoB BEIISCTBA U3YYCHHBIX KJIACCOB. HbIX pecypcoB.
Kypca 8 OrnmceiBaTh OOIIME XWUMHYECKHE CBOMCTBA BEIIECTB Konnekuus
KJjacca pa3IugIHBIX KJIACCOB, MOATBEP>KAATH CcBOMCTBA pasHoobpasHb
OCHOBHBIE IIpUMEPAMU MOJIEKYJISIPHBIX yYpPaBHEHHI XHUMHYECKHX x UOP B
3aKOHOMEPHO peaKuui. Pasfn4HbIX
CTH OmpenenaTs BHI  XUMHYECKOH  CBSI3M M THUII chopmata
XHMHAYCCKAX KPHUCTAJUINYECKON PeIIETKU BEIeCTBa. http://www.sch
peaximii IIporno3upoBaTh CBOMCTBA BEIIECTB B3aBUCUMOCTH OT UX ool-

CTPOCHUSL.

BricTpauBaTh pa3BEPHYTHIE MNHUCHBMEHHBIE W YCTHBIC
OTBETHI C omopoi Ha WHPOPMAIUIO U3 y4YeOHHKA U
CIIpaBOYHBIX MaTCpHUaJioB, TI'PaMOTHO HCIIOJIB30BAaTh
U3YyUYCHHBIM MOHATHWHBIA annapaTKypca XUMUU.

Hcnonp30BaTh MpHU BBINIOJTHEHUHM YUEOHBIX 3aJaHUN U B

npoiiecce HCCJIEI0BATEIHCKOM JIEeSITEIbHOCTHU
HAY4YHO-TIONYJISIPHYIO JUTEpaTypy XUMHUYECKOTO
COZlep>KaHUsI, COpaBOYHBIE MaTepHalbl, PECYpCHI

HNurepHera

collection.edu.r
ux
depnepanbHbIn
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PackpbiBaTh  CMBICIA  HM3y4YaeMbIX  TIOHSATHH U

B  Pa3JINYHbIX

MPUMEHSATh 3TH NOHSATHUS IIPHU ONHWCAaHUU CBOWCTB thopmaTax

BEIIECTB M UX IIPEBPAILICHUM. http://fcior.ed

KnaccupunupoBaTb  XHUMHYECKHE  PEAKIIHH 110 u.ru

pa3IUYHBIM TIPU3HAKAM.

YcraHaBIUBaTh 3aBUCUMOCTh CKOPOCTHU XUMHUYECKOU

peaKIuu OT pa3IudHbIX (PaKTOPOB.

ITporuo3upoBaTh BO3MOKHOCTH ITPOTEKAHHS XUMHYECKUX

MPEBPAIICHUN B Pa3IMIHBIX YCIOBUSIX.

PackpbIiBaTh CMBICT U3y4YaeMbIX NOHITUU U

MMPUMEHSITH 3TH TTOHSITHS IIPH ONUCAHUH CBOWCTB

BEIIECTB U UXITPEBPAILICHUIA.

KnaccupunupoBatb  XHUMHYCCKHE  PEAKIIHH 110

pa3IUYHBIM TIPU3HAKAM.

YcraHaBIUBaTh 3aBUCUMOCTh CKOPOCTHU XUMHUYECKOU

peaKuu OT pa3IudHbIX (PaKTOPOB.

ITporHo3upoBaTh BO3MOKHOCTH ITPOTEKAHHS XUMHYECKUX

MPEeBPAICHU B Pa3IMYHBIX YCIOBHUSIX.
DIeKTPOJIUTH PackpbIBaTh CMbBICT H3ydaeMbIX IOHATHH, a Takke | 1,3:45.8 EpvHas
yeckasi CMBICII TCOPHUH IICKTPOIUTUUCCKON JTUCCOIUAIIAH. Komnnekuma
JAMCCOMALIMS. OOBACHAT, TPUYHHBI  BJIEKTPOMPOBOTHOCTH BOJHBIX LnppoBbIX
Xumnueckue pacTBOpOB. obpasoBaTernb
peakuuu B CocTaBiasiTh  ypaBHEHUS  JUCCOIHAIIMH  KHCJIIOT, HbIX PECYpPCOB.
pacTBopax IIEeJI0YE€N U COJIeH, MOJIHbIE U COKpaIlEHHbIE MOHHBIC Konnexuns

YpaBHEHHS XUMHUYSCKHUX PEAKIIMi HOHHOTO OOMEHaA. Pa3HOo0BpasHbl

I[TnanupoBaTh W OCYIIECTBIISITH  Ha  NPAKTHUKE x UoP B

XUMHYECKHE DKCIIEPUMEHTHI, MPOBOJIUTH HAOJIOACHUS, ;a;;;;::x

ACJIaThb BBIBOJbI ITO PE3YyJIbTaTaM 3KCIICPUMCHTA.
CnenoBath paBuiiaM Oe3oracHoM pabdoTsl B
mabopaTopuu MPHU UCHOJB30BAHUM XUMHUYECKOW MOCYbI
1 000pyI0OBaHUS.

HpOI/IBBOI[I/ITB BBIYHUCIICHHUA 110 XUMHNYCCKUM

http://www.sch
ool-
collection.edu.r
ux
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YpaBHEHUSIM.

BricTpauBathk pa3BEPHYTbIE NUCBMEHHBIE M YCTHBIC
OTBETHI C OIOpOM Ha WHGpOpPMANHIO W3 YyYEOHUKaA U
CIIpaBOYHBIX MaTCpHUaJioOB, TI'PaMOTHO HCIIOJIB30BAaThb
U3YUCHHBIM TIOHSATHUWHBIA anmapar Kypca XHMHH.
Hcnionp30BaTh NpU BBITIOJTHEHUN YYESOHBIX 3a/laHUN U B
npoiiecce HUCCJIe0BATEILCKOM JIeSITETbHOCTH
Hay4YHO-IIOILY JIAPHYIO aureparypy XUMHUYIECKOI'O
COZIEp>KaHUs, CIIPaBOYHBIE MaTepHalibl, PecCypchl

depnepanbHbii
LEeHTp
nHopmaLmnoH
HO-
obpasoBarenb
HbIX PEecypCoB.
KpynHeunwwimmn
katanor LOP
B pasnun4HbIX

HNurepnera dopmaTtax
http://fcior.ed
u.ru

Hemeranner | 19 24 | OGBACHATH OOIIHE 3aKOHOMEPHOCTH B H3MEHEHHH | 359:0,7 Eannan
H HX CBOWCTB HEMETAJUIOB M HX COCIMHCHUN B Mpejeiiax Konnekuma
COCANHEH U MaJTbIxX IIEPHUOJIOB u TJIaBHBIX MTOATPYIIIT LM pOoBbIX

IMeproanueckoil CHCTEMbl XHMHYECKHX DSJIEMEHTOB C obpasoBarternb

Y4ETOM CTPOCHHS UX aTOMOB. HbIX PEeCypCoB.

Xapaktepu3zoBaTh  (QU3NYESCKHE W XHUMHUYECKUE Konnekuws

CBOMCTBa TIPOCTHIX BEMISCTB TaJIOTCHOB (HA IIpUMEpE pa3HoOoOpasHb|

XJIOpa) W CIIOXKHBIX  BEIIECTB  (XJIOPOBOIOPO/A, x UOP B

XJOpUJa  HATPHUA), CIOCOOBI  HUX  MOJYYCHHUS, pasrinyHbIX

NpUMEHCHUE U 3HAYCHUE B TMPUPOAC U IKU3HU copmarta

4eJIoBeKa.

OrnpenensTe rajJoreHu1I-uoHbl BpacTBOPE.

I[ImanupoBath W  OCYWIECTBJSITH Ha  NOPAKTHUKE
XUMHYECKHE DKCIEPUMEHTHI, IIPOBOAUTH HAOIIOICHUS,
JIenaTh BBIBOJIBI IO pe3yJIbTaTaM dKCIIEPUMEHTA

http://www.sch
ool-
collection.edu.r
ux
depnepanbHbii

. LeHTp
CnenoBath paBUjIaM Oe3omacHoOil ~ paboOTHI B MHOPMALIMOH
mabopaTopuu MPH UCHOIB30BAHUM XHUMHYECKOU ITOCYIbI HO
1 000pyIOBaHUSI.

.. obpasoBartenb
BricTpauBathk pa3BEPHYTbIE NUCBMEHHBIE M YCTHBIC HBIX PECYPCOB
OTBETHI C OIOpOM Ha WHGpOpPMANHIO W3 YyJYEOHUKaA U M

KpynHeunimmn
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CIIPaBOYHBIX MaTepHajioB, TI'PaMOTHO MCIOJB30BaTh
U3YYECHHBIN MMOHATUNWHBIN annaparKypca XUMUU.
Hcnonp30BaTh NpH BBINIOJHEHHUU YUEOHBIX 3aJaHUN U B
npoiecce HUCCJIE10BATEIbCKOMN JESITEIIbHOCTH
Hay4HO-IOIYJISIPHY O IUTEpaTypy XUMHUYECKOTO
COZlep>XaHHUsl, CIPaBOYHbIE MaTepualbl, PECYPCHI
HNurepnera

OOBsicHATh OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUH
CBOMCTB 3JIeMeHTOB VIA-rpynnbsl U UX COEOUHEHUH C
yu4éTOM CTPOEHHUsI HUX aTOMOB. XapaKTepHU30BaTh
(pu3mueckne W XUMHYECKHE CBOMCTBAa MPOCTOTO
BEIIeCTBAa cepbl M €€ COoeauHEeHUH (cepoBoaopoia,
OKCHJIOB CE€pbI, CEPHOM KHCIIOTHI, CYyJIh(aTOB), CIOCOOBI
MOJYy4YEHUsI, NPUMEHEHHE M 3Hady€HHE B NPUPOJAEC U
JKU3HU 4YeJI0BEKA.

OmnpenensaT HUIMYHE CyJIb(aT-HOHOB B PacTBOpE.
OOBSICHATH CYHIHOCTH JKOJOTHYECKHUX mpodiem,
CBsI3aHHBIX C MEPEPaAOOTKON COCTUHEHUN CEPHI.
IInanupoBath W  OCYLIECTBJISITH  HA  MPAKTHKE
XUMHWYECKHUE DKCIIEPUMEHTHI, IIPOBOJAUTH HAOIIOJICHUS,
JieJ1aTh BBIBOJIBI 11O pe3ybTaTaM dKCIEPUMEHTA.
CnenoBath paBuiiaM Oe3oracHoM pabdoTsl B
mabopaTopuu MPHU UCHOJB30BAHUM XUMHUYECKOW MOCYbI
1 000pyI0OBaHUS.

ITpousBoauts BBIUMCIICHUSA o XUMHYECKUM
YPaBHEHUSIM.

Hcnonp30BaTh OpH BBINOJIHEHUHM YUYEOHBIX 3aJaHUU
TEKCThI y4yeOHUKa, CIIPAaBOYHBIE MaTepHaibl

(ITeppognueckyro CUCTEMY XMMMHUYECKHUX AJIEMEHTOB /JI.
M. MenneneeBa, TaOIUIly pPacTBOPHUMOCTH KHCJOT,
OCHOBAHHUI U COJIEH B BOJE, DJIEKTPOXUMHUYECKUU P
HaIPsS>KEHUW METaJIIIOB).

Hcnonp30BaTh NpHY BBINOJIHEHUH YYE€OHBIX 3aJIaHUM U B

katanor LOP
B Pasnun4HbIX
dopmaTax
http://fcior.ed
u.ru
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nporecce HUCCJIE1OBATEIILCKOMN NEeSATEIIBHOCTH
HAay4HO-IIOIYJIIPHYIO JATeparypy XUMHUYECKOTO
COICp)XKaHUsA, CHPABOYHBIE  MAaTEepHAJIbl, PECYPCHI
HNurepHera

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB 3JIEMEHTOB VA-TpYIIbI U UX COSAWHEHUH C
YYETOM CTPOSHUS X aTOMOB.

XapakTepHu3oBaThb (pusmueckne W XUMHUYECKHE
CBOMCTBaA TIPOCTBIX BelIecTB a3oTra W (ochopa m ux
COC/IMHCHUM (aMMHaKa, COJICH aMMOHHS, a30THOH
KHUCJIOTHI, HUTPATOB, okcuga  docdopa(V) wu
dochopnoit  kucnotel, ¢ocdaroB), CcHOCOOBI UX
MOJIyYE€HUs], MPUMEHEHHUE U 3HAaUEHUE B IPUPO/IC

Y >KM3HU 4YeJOoBeKa.

OmnpenensiTb HOHBI aMMOHUS U (pocdaT-nOHBI B pacTBOpE.

OOBSICHITh  CYHIHOCTh  DKOJIOTUYECKHX MPOOJIEM,
CBSI3aHHBIX C HAXOXICHHUEM COCIWHCHUW a3oTra |
dochopa B oxpyxkaromieii cpene. I[lmanupoBath u
OCYIIECTBIISITh Ha MpaKTHKE XUMHUYCCKHUE
DKCIIEPUMEHTHI, IIPOBOAUTH HAOIIOJCHUS, JeiiaTh
BBIBOJBI IO pe3yJabTaTaM dKCIIEPUMEHTA.

CrnenoBaTtb IpaBuJIaM O6e3ormacHoii  paboTHI B
mabopaToOpHuu TIPH HCHIOJIB30BAaHUN XUMHWYECKOW TMOCYIBI
n obopynoBaHUs.

ITponsBoauTh BBIYHCIICHUA 5] XUMHYECKUM
YPaBHEHHUSIM.

Hcnonp30BaTh OpU BBINOJHEHUM Y4YEOHBIX 3aJaHUM
TEKCTBhI y4yeOHHKa, CIIpaBOYHBIC MaTepuabl

(mMepuoauYEecKy0 CUCTEMY XMUMHUYECKHUX 3JIE€MEHTOB /I.
M. MengeneeBa, TabIUIly pacTBOPHUMOCTH KHCIOT,
OCHOBaHHI U COJIEU B BOJE, IJICKTPOXUMHUYECKHUUN Psi]
HanpsH>KEHUH METAJJIOB).
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Hcnonbp30BaTh NpU BBIMTOJIHEHUN YUE€OHBIX 3aJaHUN U

B MPOIECCE MCCIIEIOBATEIILCKON IeATEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPaTypPy XUMHUYECKOTO
CoZleprKaHUsl, CIIPaBOYHBIE MaTepHalibl, pECypChI
HNuateprera. OOBSACHITH OONIHME 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOMCTB 371€MeHTOB IVA-rpynns u ux
COE€IUHEHUU C YYETOM CTPOCHHUS UX aTOMOB.
XapakTtepu3zoBaTh (puznIecKue

1 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB yriiepoaa U
KpEeMHUST U HUX CcOoeAuHEHUH (OKCHUIOB yrjepoja,
YTOJILHOW KHCJIOThI, KapOOHATOB, OKCHAA KpPESMHHUSI,
KPEeMHHUEBOW KHUCJIO- ThI, CHJIMKATOB), CIOCOOBI WUX
MOJIyYeHUsI, IPUMEHEHUE U 3HAYCHHE B MOPUPOJEC U
JKH3HM 4eJIOBEKa.

Ompenensith KapOOHAT- U CUIIMKAT- UOHBI B paCTBODPE.
OOBSICHATH  CYIIHOCTb  DKOJOTHUYECKHX IIPOOJIeM,
CBSI3aHHBIX C HaXOXJICHUEM YIJICKHUCIIOTO Tra3a B
OKpYy>Karolleu cpene.

NnnroctpupoBath B3aUMOCBS3b HEOPraHUYISCKUX
COEIMHEHUH yTJIepo/ia U OPTaHUYECKHUX BEIIECTB.

I[InanupoBath W OCYHIECTBIATH HA  NPAKTHKE
XUMHYECKHE DKCIIEPUMEHTHI, MPOBOJUTH HAOIIOJICHUS,
JleNaTh BBIBOJIbI IO PE3yJIbTaTaM dKCIIEPUMEHTA.
CnenoBath paBuiiaM Oe3oracHoM pabdoTsl B
mabopaTopuu MPHU UCHOJIB30BAHUM XUMHUYECKOW MOCYIbI
1 000pyIOBaHUS.

Hcnonp30BaTh OpH BBINOJIHEHUHM YUYEOHBIX 3aJaHUU
TEKCThI y4yeOHUKa, CIIPABOYHBIE MaTepHaibl
(ITeppoanueckyro CUCTEMY XMMMHUYECKHUX AJIEMEHTOB /JI.
M. MenneneeBa, TaOIUIly pPacTBOPUMOCTH KHCIOT,
OCHOBAHHUM U COJIEU B BOJE, IIEKTPOXUMUUYECKUU P
HaIPS>KEHU METaJIJIOB).
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Hcnonb30BaTh Npu BBINIOJIHEHUHN YYE€OHBIX 3aJITaHUN U B
npoiecce HUCCJIE10BATEIbCKOM JIESITEJIbHOCTH
Hay4YHO-TIOMYJISIPHY O JIUTEpaTypy XUMHYECKOTO
co/iep>KaHUsl, COpaBOYHBIE MaTepUalbl, PECypPChl
HNurepHera

MeTaaasl H
17 0.4
coeMHEeHHU s

10

13

PackpeiBath CMBICII U3y4aeMBIX MMOHATUHN u
OPUMEHSITh STH TIOHSTUS TIPU OIMCAHUU CBOMCTB
BEIIECTB U UXITPEBPAILICHUIA.

OOBsICHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUM
CBOMCTB DJIEMEHTOB-METAJUIOB U HX COEIUHEHUU C
Y4ETOM CTPOEHHSI UX aTOMOB. XapaKTepu3oBaThb OOIIue
CHOCOOBITIONyYEHHUS] METAJIJIOB.

CnenoBath paBuiiaM Oe3oracHoM pabdoTsl B
J1abopaTOpUM MpPHU UCHOIB30BAHUM XUMHUUYECKOU IOCYIbI
n obopynoBaHUs.
[TpousBoauTH
YPaBHEHHUSIM.
Hcrnonp30BaTh OpH BBINOJIHEHUHM YUYEOHBIX 3aJaHUU
TEKCTBhI y4yeOHHKa, CIIpaBOYHbIE MaTepuabl
(ITeproanvyeckyro CUCTEMY XHMHYECKUX AJIeMEHTOB /I.
. MengeneeBa, TabaUIly pacTBOPUMOCTH KHCIHOT,
OCHOBaHHM W COJIEU B BOJE, IJICKTPOXUMHUYECKHUUN PsiJ]
HanpsH>KEHUHA METaJIOB).

Hcnonp30BaTh NpU BBINTOJIHEHUN YYE€OHBIX 3aJaHUMN U B
npoiecce HUCCJIE1I0BATEIbCKOMN NESITEIIbHOCTHU
HAy4YHO-TIOMYJISIPHYIO JIATEpaTypy XAUMHUYECKOTO
COZlep>KaHHUsl, CIIPAaBOYHbIE MaTe€pHUalbl, PECYPCHI
HNurepnera

BBIYHCIICHUA 110 XUMHNYCCKHUM

XapakTepu3oBaTb CTPOCHHE  METAJUIOB, OOIIHe
¢bm3nyeckne W XWMHYECKHE CBOWMCTBAa METAJUIOB.
OOBsICHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUH
CBOWMCTB D3JIEMEHTOB-META/UIOB B TpymIax W HX

3,5,6,7

Eavnas
Konnekums

UM POBbIX
obpasoBarenb
HbIX PEeCcypCoB.
Konnekuus
pa3HoobpasHbl
X LUOP B
pasnnyHbIX
dopmaTta
http://www.sch
ool-
collection.edu.r
ux
depnepanbHbIn
LEeHTp
MHOPMaLMNOH
HO-
obpasoBarenb
HbIX PEeCcypcoB.
KpynHenwwmin
katanor LOP
B Pasnun4HbIX
dopmaTax
http://fcior.ed
u.ru

EaonHoe okHO
gocTyna K
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COeIUHEHUN ¢ Yy4y€TOM CTPOCHHUSI HX aTOMOB
Xapakrtepu3zoBaTh  (pHUHUYECKHUE U  XUMHUYECKHE
CBOMCTBA MOPOCTHIX BEHIECTB METAJLUIOB W HUX
COCIUHCHUM (okcumoOB, THUAPOKCHUIOB, coJieit),
CIIOCOOBI UX TOJYYEHHs, IPUMEHEHUE U 3HA4YCHHUE B
MPUPOJE U )KU3HU YEJIOBEKA.

Pacno3HaBaTh ¢ NOMOIIBIO KAUECTBEHHBIX pEaKIUui
WOHBI METaJUIOB (MarHws, aJTlOMUHUS, [TUHKA, >Keje3a,
MEJIN).

I[ImaaupoBaTh ©  OCYNIECTBIISITH HA  MPAKTHUKE
XUMHYECKHE AKCIEPUMEHThI, NPOBOJUTH HAOIIOACHUS,
JieNiaTh BBIBOJIBI IO pe3yabTaTaM dKCISPUMEHTA.
CnenoBath paBUjIaM Oe3omacHoOil ~ paboOTHI B
JTa00paTOPUN MPU UCTOJIH30BAHUU XUMUYECKON MOCYIbI
1 000pyIOBaHUSI.

ITpou3BOANTH BEIYHUCIICHHUS IO XUMHUYECKUM YPaBHCHHUSIM.
BricTpauBaTth pa3BEPHYTHIE NHUCHMEHHBIE UM YCTHBIC
OTBETHI C ONMOpoW Ha WHPOpPMAIUIO W3 yYeOHUKA U
CIIPaBOYHBIX MAaTEpPHUATIOB, TPAaMOTHO WCIIOJIb30BaTh
U3YUYECHHBIM MOHATUHWHBIA annapaTKypca XUMUU.
Hcnons30BaTh Npu BBITIOJIHCHUN YYSOHBIX 33JITaHUN U B
npoiiecce HCCJIEI0BATEIBCKOM JIESITEIbHOCTHU
HAYyYHO-TIOMYJISIPHY O IUTEepaTypy XUMHYECKOTO
collep>XKaHUsl, CIPaBOYHbIE MaTepualibl, PECYPCHI
HNurepnera

obpasoBaren
bHbIM
pecypcam.
Katanor S0P
ans
yuunTenen-
npeaMeTHUKO
B
http://window.
edu.ru

XumMus "
OKPY:KaIa
sl cpena

XapakTepu3oBaTh pOJb XHMHUH B Pa3IUYHBIX cdepax
ACATCIIBHOCTHN JIIOI[GI\/’I, OCHOBHBIC BCIIIECTBA 41
MaTepualbl, NPUMCEHSIEMbIE B >XH3HH COBPEMEHHOTO
YeJIOBEeKa.

OOBSICHITh YCIOBHUSI OE€30IIaCHOTO HCIIOJbh30BaHUS
BEIIECTB U XUMUYECKHUX PEaKIUii B OBITY.
AHanm3upoBaTh u KPUTHYCCKHU OlLICHUBATH
MHOOPMAITHIO O BIUSHUU MIPOMBIIIJICHHOCTH, CEJIbCKOTO

4,5,6,7

EaonHas
Konnekums
LMppoBbIX
obpasoBartenb
HbIX PEeCcypcoB.
Konnekuyunsa
pa3Hoo0bpasHbI
X LOP B
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XO034MCTBa, TpaHCHopTa ©W Jp. Ha
OKPY’Karolleil Cpebl.

VYMeTh oka3plBaTh MEPBYIO MNOMOIIb INPU XUMHYECKUX
OXKOrax 1 OTpaBJICHUSAX.

COCTOsIHHC

pasnnYHbIX
dopmara
http://www.sch
ool-

I[MIpuaumaTe ydyacTHe B OOCYXJACHHUHM  HOpPOOJieM collection.edu.r
XAMHWYECKOM M  DKOJIOTMYECKOW  HaIlpPaBJIECHHOCTH, ux
BBICKA3bIBaTh COOCTBEHHYIO ITO3HUIUIO MO IIpolOJsieMe U denepanbHbIN
npeajgaratb BO3MOXHBIE ITYyTH €€ pEeIleHUsI. LEeHTp
nHopmaLmnoH
HO-
obpasoBarenb
HbIX PECYpCOB.
KpynHenwwimmn
katanor LOP
B pasnnyHbIX
dopmaTtax
http://fcior.ed
u.ru
O006menue 9 9 Onpenenars BUJI XUMUYECKOU CBS3U B coenuHenuu. Onpenensts | 2,3,4,5,8 http://www.sch
3HAHUI no CTCTICHh OKUCJICHHSI XUMHYECKOrO 3JIEMEHTa 1Mo (opMylie €ro ool-
XUMHUH coenuHeHus. OnpenenarTh 31eMeHT (BEIIeCTBO) — OKUCIUTEb U collection.edu.r
DJIEMEHT (BEIIEeCTBO) — BOCCTAaHOBUTENH. OOBACHATH CYIIHOCTh u
NPOIIECCOB  OKHCICHUS W BoccTaHOBIeHHA.  COCTaBIATH http://pedsovet
DJIGKTPOHHBIN OalaHC ¢ y4€TOM 4YHCIa OTJAHHBIX M MPUHSATHIX .org/m
3JIEKTPOHOB. CocraBndrthb ypaBHEHUE
OKHCIIMTENBHO-BOCCTAHOBUTENBHOM  peakuuu. Fcnons3oBaTh
IpU  BBINOJHEHUM Y4eOHBIX 3aJaHUl TEKCThl y4eOHUKa,
CIIPaBOYHbBIC MaTepUaibl (IEPUOAUUECKYIO CUCTEMY XUMHUUYECKUX
anemenToB /1. 1. MenaeneeBa, TabauIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAaHMUM M COJ€d B BOAC, OJJICKTPOXUMHYECKUU Pl
HaIpPsHKEHUH METAJIOB).
Hroro 56 12 68
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5. KajleHaapHoO — TeMaTH4YeCKOe IJIAHNPOBAHHUE B 9 «A» KJiacce

No Jlata HaszBanue paszaena u Temsl Ko
/T BO
4acoB

1 01.09 O0600menne 3HaHMi MO Kypcy 8 kiacca. 1
XuMuYecKue peakuuu
XapakTepucTuka XHMMHUYECKOTO 3JIEMEHTa-MeTaaia Ha
OCHOBaHMM €ro mnojioxeHus B Ilepuonuueckoit cucreme
J.M.MenneneeBa

2 06.09 XapakTepucTuka XUMHUYECKOrO »JJEMEHTa-HemeTauia Ha | 1
OCHOBaHMM ero mnojioxkeHus B Ilepuonuueckoit cucreme
J.M.MenneneeBa

3 08.09 XapakTepucTuKa XMMUYECKOTO 3JIEMEHTA 110 1
KHCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM
coemMHEeHN. AM(POTEPHBIE OKCHUJIBI U THIPOKCHUJIBIL.

4 13.09 BxoaHasi KOHTpoJIbHasi paboTa

5 15.09 [Tepuonnueckuii 3akoH u llepuogmueckas cucrema
xuMudeckux raemeHToB J{.M.MenneneeBa

6 20.09 Knaccuduxanys XuMUUEeCKUX COeTMHEHUN 1

7 22.09 Knaccuduxanys XuMUUECKUX PeaKIIHii 1

8 27.09 CkopocTh xuMH4ecKux peakiui. Karanus 1

9 29.09 DaKTOPHI, BIUSIONIME HA CKOPOCTh PEaKIuU 1

10 04.10 | KonTpoabHnas padora Ne 1 no reme «CkopocThb 1
XAMHWYECKUX PEAKIUID)

11 06.10 XuMHUYeCcKHe peaKkuu B pacTBopax 1
DNEKTPOIUTHYECKAsT JUCCOIUALINS

12 11.10 OCHOBHBI€ TOJI0KEHHS TEOPUH IEKTPOIUTUYECKOU 1
JMCCOLUALIIU

13 13.10 XHUMHUYECKHE CBOMCTBA KUCJIOT KaK 3JEKTPOIUTOB 1

14 18.10 XUMHYECKHE CBOMCTBA OCHOBAHUI KaK 3JIEKTPOJIUTOB |

15 20.10 XHWMUYECKUE CBOMCTBA COJIEN KAK JJIEKTPOJIUTOB 1

16 25.10 ['uaponus conei 1

17 27.10 IIpakTnueckas padoraNe 1. Pemienue 1
HKCIIEPUMEHTAJILHBIX 33/1a4 MO0 TeMe «IJETPOIUTHYECKas
JTUCCOLTHAITIS

18 08.11 O6obmenne mo TeMe «XUMHUeCKHe peakiuu B | 1
pacTBOpax»

19 10.11 KonrpoabHast pabora Ne 2 no teme: « XMuMHUYECKHE 1
pEaKIMu B paCTBOPaX»

20 15.11 HeMeTasabl 1 UX coOeIMHEHUSA 1

OO0111ast XxapakTEepUCTHKA HEMETAIIIOB
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21 17.11 OOmas  xapakrepuctuka dsiaemMeHToB  VII-rpymmer  — | 1
rajoreHoB

22 22.11 CoenrHeHUs TAIOr€HOB

23 24.11 IIpakTnueckas padora Ne 2. «/3yueHne CBOMCTB CONSTHON
KHCIIOTBD»

24 29.11 Xanbkorensl. Cepa |

25 01.12 CepoBo1OpoT M CyIb(DHIBI 1

26 06.12 KuciopoHble cCOeAMHEHUS CEPBI 1

27 08.12 IIpakTnueckas padora Ne3. «3yueHne CBOMCTB CEpHOM 1
KHCIIOTBDY

28 13.12 OO6m1as XxapakTepucTrKa 3JIeMeHTOB V A-rpyIinbl. A30T

29 15.12 Ammuak. Conv aMMOHUS

30 20.12 IIpakTnyeckas padora Ne 4. «IlonydyeHne aMmmuaka u
V3yYEHUE €r0 CBOUCTBY»

31 22.12 Kucnopoansie coeAMHEHUS a30Ta 1

32 27.12 dochop u ero coeTMHEHUs 1

33 10.01 O6m1as xapakrepuctuka dyeMeHToB [VA-rpynmel. Yruepon | 1

34 12.01 Kucnopoansie coeiMHEeHUS yTiiepoia 1

35 17.01 IIpakTuyeckas padora Ne 5. «IlonyyeHune yriaekuciaoro 1
ra3za. KauectBennas peakiust Ha KapOOHAT-MOHBD)

36 19.01 YrineBogopoasl 1

37 24.01 Kucnopozconepkaiiye OpraHM4ecKue COeIUHEHHUS |

38 26.01 Kpemnuii u ero coequHeHus 1

39 31.01 CunukaTHasi IPOMBIIIIIEHHOCTb 1

40 02.02 [TonyueHne HeMETaIOB |

41 07.02 [TosryuyeHre BaXXHENIINX XUMAYECKUX COCIMHEHUN 1
HEMETAJUIOB

42 09.02 O606menue mo Teme «HemeTasl ¥ UX COeTUHEHUSD

43 14.02 MeTaJLIbl 1 UX COeTMHEHUA
OO0111ast XapaKTEPUCTUKA MeMallo8

44 16.02 Konrpoabnas padora Ne 3 no teme «Hemeraymbel u ux | 1
COEIMHEHHUSI»

45 21.02 XUMHUUYECKHE CBOMCTBA METAJIJIOB |

46 28.02 OO11ast XapakTepUCTUKA 3JIeMEHTOB [A-rpynibl 1

47 02.03 OO1as xapakTepucTuka yeMeHToB [IA-rpymimel 1

48 07.03 XKecTkocTh BOJIBI M CTIOCOOBI €€ YCTpaHEHUS 1

49 09.03 IIpakTnueckas padora Ne 6. «KectkocTs BOABI U 1
CrocoObl €€ YCTPAHEHUS

50 14.03 AJITOMUHUH ¥ €r0 COSTUHEHNSA

51 16.03 Kene3o u ero coennHEHUA

52 21.03 IIpakTnyeckas padora Ne7. «Pemenue
HKCHEPUMEHTAIBHBIX 3aJ1a4 10 Teme «MeTaib

53 23.03 Koppo3us MeTanioB 1 criocoObl 3alUThI OT Heé 1
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54 04.04 Mertasnel B npupoge. [lonstue o metamrypruu

55 06.04 O606menune no Teme «MeTayIbl ¥ X COSTMHEHUS)

56 11.04 Kounrpoabnas padora Ne4 o reme «MeTamibl U ux
COEIMHEHHUSI

57 13.04 XUMHUS ¥ OKpY:KAIOIIas cpeaa.
XUMUYECKHI COCTAB MJIAHETHI 3eMJIs

58 18.04 OxpaHa  okpyxawoumed cpeapl OT  XUMHYECKOIo
3arpsi3HEHUs

59 20.04 | O6o6mieHne o TeMe « XUMHUS U OKPY’KaIoIasi Cpeay

60 25.04 O06001meHre 3HAHMI 0 XUMKH 32 KYPC
OCHOBHOM IIKO0JIBI. [I0Ar0OTOBKAa K OCHOBHOMY
rocynapcrBeHHOMY 3k3ameny (OI'9). Ctpoenue
atoma. Ilepnonnuecknii 3akoH u Ilepnoanueckas
cUCTeMa XUMUYECKHUX 3JIEMEHTOB
J..Menneneena.

61 27.04 BaneHTHOCT M CTENEHb  OKHUCICHUS  XHUMHUYECKUX
AJIEMEHTOB

62 02.05 OCHOBHBIE KJIACChl HEOPTAHUYECKUX BEIIECTB. XUMHUYECKas
CBS3b.

63 04.05 Knaccudukanus XuMu4ecKkux peakiuil. DIeKTPOIUTh U
HEAJIEKTPOJUTHI

64 11.05 Peakinn nOHHOTO 0OMEHA M YCIIOBUS MX OCYIIECTBICHUSI.

65 16.05 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE pEaKIHH.
CocraBieHue ypaBHEHHUII.

66 18.05 XUMHUYECKHUE CBOMCTBA ITPOCTHIX BEIIECTB METAIIOB U
HEMETAJUIOB.

67 23.05 XUMHUUYECKHE CBOMCTBA OKCUIOB.

68 25.05 XUMHYECKHE CBOWCTBA OCHOBAHHMM, KHCJIOT M COJICH.
[IpoBenennie pacueToB Ha OCHOBE (OPMYJT U ypaBHEHUUH
peakuuii. Pemenue 3agau

CornacHo yue6HOoMy miiany MBOY COLI Ne 72, xanennapHoMy rpapuxy
pabotet MBOY COIII Ne 72 u pacniucanuto yueOHbIX 3anHsaTuid Ha 2022-2023
y4eOHBIN TOJ] INITAHUPYEMOE KOJIMUECTBO YUEOHBIX YacOB MO MPEAMETY « XUMUS» B
9 knacce-70 yacoB (mporpaMmma paccuntada Ha 68 4acoB B roji, 2 4yaca B HEJIEII0);

(akTHYeCKOE KOJMUECTBO YUeOHBIX YaCOB COCTABIISET 68 4acOB COIIACHO
MPOU3BOJICTBEHHOMY KaJsieH1apto (nmpa3gauunbie aau 23.02, 09.05), uro He
OTpa3UTCs Ha BBHIITOJIHEHUHU YYEOHBIX MTPOTPaAMM.
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KajgenmapHo — remMmarudeckoe miaHuposanue B 9 «B» kiaacce

No Jara Ha3zBanue paznena u TeMbl Ko
/T BO
4acoB

| 01.09 O06o00meHne 3HaHMI MO Kypcy 8 kiacca. |
XuMuYecKkue peakuuu
XapakTepucTuka XUMHUYECKOIO JJIEMEHTAa-MeTalla Ha
OCHOBaHUM €ro mnojioxeHus B llepuonuueckoit cucreme
J.M.MenneneeBa

2 06.09 XapakTepuUCTUKa XUMHUYECKOTO JJIEMEHTa-HeMeTaia Ha | |
OCHOBaHMM ero mnojioxeHus B Ilepuonuueckoit cucreme
J.N.MenneneeBa

3 08.09 XapakTEepUCTUKA XUMUYECKOTO JIEMEHTA I10 1
KHCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM
coemMHEeHNH. AM(POTEPHBIE OKCHUJIBI U TUIPOKCHUJIBI.

4 13.09 BxoaHasi KOHTpoJIbHasi paboTa

5 15.09 [Tepuonnueckuii 3akoH u llepuogmueckas cucrema
xuMudeckux raemeHToB J{.M.MenneneeBa

6 20.09 Knaccudukaius XuMUYeCKUX COeTMHEHUI 1

7 22.09 Knaccudukanus XuMUYECKUX peaKui 1

8 27.09 CkopocTh XuMHYECKHX peakuuid. Karamus 1

9 29.09 @DaxTopkl, BIUIIOLIME HA CKOPOCTh PEaKLUU 1

10 04.10 Kounrpoasnas padora Ne 1 no reme «CKOpocTh 1
XUMHUYECKUX PEAKIUI»

11 06.10 XuMHUYeCcKHe peaKkuu B pacTBopax 1
ONEKTPOJIUTHYECKAS] JUCCOLUALUS

12 11.10 OCHOBHBIE TOJI0KEHHS TEOPUH IEKTPOIUTUYECKOU 1
JUCCOIMALUU

13 13.10 XHWMHUYECKHE CBOMCTBA KUCJIOT KaK 3JIEKTPOJIUTOB 1

14 18.10 XUMHYECKHE CBOMCTBA OCHOBAHU KaK 3JIEKTPOJIUTOB |

15 20.10 XHWMUYECKUE CBOMCTBA COJIEN KAK DJIEKTPOJIUTOB 1

16 25.10 ['uaponus coneit 1

17 27.10 IIpakTnueckas padoraNe 1. Pemienue 1
AKCIIEPUMEHTAJILHBIX 33/1a4 MO0 TeMe «IJETPOIUTHYECKas
JUCCOLTHALISI

18 08.11 O600menne mo TemMe  «XUMUYeCKHMe peakuuu B | 1
pacTBOpPax»

19 10.11 KontpoabHast pabora Ne 2 no teme: « XMuMHUYECKHE 1
pEeaklUK B paCTBOPAX»

20 15.11 HemeTa/L1bl M1 HX COeTMHEHU A 1
OO01ast XxapakTEPUCTHKA HEMETAIIIOB

21 17.11 Obmas xapakrtepuctuka dsiaemMeHToB VIl-rpymmer — |1
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raJJorcHoB

22 22.11 CoenrHeHus TAIOr€HOB

23 24.11 IIpakTnueckas padora Ne 2. «/3yueHne CBOMCTB CONSTHON
KHCIJIOTBDY

24 29.11 Xanbkorensl. Cepa |

25 01.12 CepoBoOpO M CYIb(OHIBI 1

26 06.12 | KucinopoaHbsle COEIMHEHHUSI CEPBI 1

27 08.12 IIpakTnueckas padora Ne3. «/3yueHne CBOMCTB CEpHOM 1
KHCJIOTBI)

28 13.12 OO6m1as xapakTepucTrKa 3JIeMeHTOB VA-rpyIimnbl. A30T

29 15.12 Ammuak. Conv aMMOHUS

30 20.12 IIpakTnyeckas padora Ne 4. «IlonydyeHne aMmmuaka u
V3yYEHUE €r0 CBOUCTBY»

31 22.12 Kucnopoansie coeAMHEHUS a30Ta 1

32 27.12 docdop u ero coeTMHEHUs 1

33 10.01 O6m1as xapakrepuctuka dyeMeHToB [VA-rpynmsl. Yruepon | 1

34 12.01 Kucnopoansie coeimHeHUs yTiiepo/ia 1

35 17.01 IIpakTuyeckas padora Ne 5. «IlonyyeHune yriaekuciaoro 1
rasza. KauectBenHas peakiusi Ha KapOOHAT-MOHBD)

36 19.01 YrieBogopoasl 1

37 24.01 Kucnopoacoaepkaiiye OpraHm4ecKue COeIMHEeHUS 1

38 26.01 Kpemuuii 1 ero coenuHeHust 1

39 31.01 CunukaTHasi MPOMBIIIIIEHHOCTb 1

40 02.02 [Tonydenne HeMeTaIIIOB 1

41 07.02 [TosryuyeHre BaXXHEHUIINX XUMAYECKUX COCIMHEHUN 1
HEMETAJUIOB

42 09.02 O606menune mo Teme «HemeTasl ¥ UX COeTUHEHUS

43 14.02 Konrpoasnas padora Ne 3 no reme «Hemerannel u ux
COEIMHEHHUSI

44 16.02 MeTaJLiIbl 1 UX COeTMHEHUA 1
OO011ast XxapaKTEPUCTHKA METAJUIOB

45 21.02 XUMHUUYECKHE CBOMCTBA METAJIJIOB |

46 28.02 OO1ast XapakTepUCTUKa 3JIeMEHTOB [A-rpynibl 1

47 02.03 OO1as xapakTepucTuka neMeHToB [IA-rpynisl 1

48 07.03 XKecTkocTh BOJBI M CTIOCOOBI €€ YCTpaHEHUS 1

49 09.03 IIpakTnueckas padora Ne 6. «KectkocTs BOABI U 1
crocoObl €€ YCTpaHEHUs»

50 14.03 AJITOMUHUH ¥ €r0 COSTUHEHNS

51 16.03 Kene3o u ero coennHEHUI

52 21.03 IIpakTnyeckas padora Ne7. «Pemenue
HKCHEPUMEHTAIILHBIX 3a]1a4 110 Teme «MeTaib

53 23.03 Koppo3us MeTanioB 1 criocoObl 3alUThI OT Heé

54 04.04 Metamisl B npupoje. [lonsatre o meTamtypruu
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55 06.04 O0o0Omenue no TeMe «MeTamibl U UX COeTUHEHUS

56 11.04 XUMHUS ¥ OKpY:KAaIOIIas cpeaa.
XUMHYECKHUI COCTaB IJIAHETHI 3eMIIA

57 13.04 Kounrpoabnas padora Ne4 o reme «MeTamibsl U ux 1
COEIUHEHUS

58 18.04 OxpaHa  oOkpyxawmied cpeabl OT  XUMH4Yeckoro | 1
3arpsi3HCHUS

59 20.04 O060061eHne Mo TeMe « XUMUS U OKPY>Karolasi cpejiar

60 25.04 O06o01meHne 3HAHMI 10 XUMUH 32 KYPC
OCHOBHOM IIKO0JIBI. [I0Ar0TOBKAa K OCHOBHOMY
rocygapctBeHHOMY 3k3aMeny (OI'D). Ctpoenue
atoma. Ilepnonnuecknii 3akoH u Ilepnoanueckas
CHCTEMa XMMHUUYECKHX DJIEMECHTOB
J.1.Menneneena.

61 27.04 BanenTHOCTP M CcTEmEeHb OKHCIECHHS  XUMHYECKUX | 1
2JIEMEHTOB

62 02.05 OCHOBHBIE KJIACChI HEOPTAHUYECKUX BEIIECTB. XUMHUUeckas | 1
CBS3b.

63 04.05 Knaccudukanus XuMudeckux peakuil. DIeKTPOIUTh U 1
HEIJICKTPOJIUTHI

64 11.05 Peakiin noHHOrO 0OMEHa M YCIIOBUSI KX OCYIIIECTBICHUS.

65 16.05 OKHUCIUTEIILHO-BOCCTAHOBUTEILHEIE peaxkuum.
CocrapiieHue ypaBHEHUH.

66 18.05 XUMHYECKHUE CBOMCTBA ITPOCTHIX BEIIECTB METAIIOB U 1
HEMETAJIOB.

67 23.05 XHUMHYECKHUE CBOMCTBA OKCHJIOB.

68 25.05 XUMHYECKHE CBOMCTBA OCHOBAHHMM, KHCJIOT H COJCH.

[IpoBenenne pacdyeToB Ha OCHOBE (OPMYJT U ypaBHEHUI
peakuunii. Peenue 3agau

CornacHo yue6HOMy miiany MBOY COLI Ne 72, xanennapHoMy rpapuxy
pabotet MBOY COIII Ne 72 u pacniucanuto yueOHbIX 3ansaTuid Ha 2022-2023
y4eOHBIN TOJ] TUIAHUPYEMOE KOJMYECTBO YICOHBIX YaCOB IO MPEIMETY « XUMHUS B
9 knacce-70 yacoB (mporpaMmma paccuntada Ha 68 4acoB B roji, 2 4yaca B HEJIEI0);
(dakTHUeCcKOe KOJMYECTBO YUYEOHBIX YaCOB COCTABISET 68 4aCOB COTIACHO
MIPOU3BOJICTBEHHOMY KaJsieH1apto (mpa3aaudHbie 1 23.02, 09.05), uto He
OTpa3UTCs Ha BBIMTOJIHEHUHU YIEOHBIX MTPOTPaAMM.

KajgenmapHo — remarudeckoe mianuposanue B 9 «b» kiaacce

No
/o

Jara Ha3zBanue paznena u TeMbl Ko
BO
4acoB
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| 01.09 O06o00meHne 3HaHMI MO Kypcy 8 kiacca. |
XuMu4ecKkue peakuuu
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa-MeTaaia Ha
OCHOBaHUM €ro mnojoxeHus B Ilepuonuueckoit cucreme
J.M.MenneneeBa

2 06.09 XapakTepucTuka XUMHUYECKOrO »JJEMEHTa-HemeTauia Ha | 1
OCHOBaHMM ero mnojioxkeHus B Ilepuonuueckoir cucreme
J.M.MenneneeBa

3 08.09 XapakTepUCTUKA XUMUYECKOTO AJIEMEHTA I10 1
KHCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM
coemMHEeHN. AM(POTEPHBIE OKCHUJIBI U THIPOKCHUJIBIL.

4 13.09 Bxoanasi KOHTpoJIbHasi paboTa

5 15.09 [lepuonnueckuii 3akoH u llepuogmueckas cucrema
xuMudeckux raemeHToB J[.M.MenneneeBa

6 20.09 Knaccuduxanuys XuMUUeCKUX COeTMHEHUN 1

7 22.09 Knaccuduxanys XuMUUECKUX PeaKIIHii 1

8 27.09 CkopocTh xuMH4ecKkux peakiui. Karanus 1

9 29.09 DaKTOPBI, BIUSIONIME HA CKOPOCTh PEaKIUU 1

10 04.10 | KonTpoabHnas padora Ne 1 no reme «CkopocThb 1
XAMHWYECKUX PEAKIUID)

11 06.10 XuMHUYecKHe peaKkiuu B pacTBopax 1
DNEKTPOIUTHYECKAsT JUCCOIUALINS

12 11.10 OCHOBHBI€ TTOJI0KEHHS TEOPUH IEKTPOIUTUYECKOU 1
JMCCOLUALIIU

13 13.10 XHUMHUYECKUE CBOMCTBA KUCJIOT KaK 3JEKTPOIUTOB 1

14 18.10 XUMHYECKHE CBOMCTBA OCHOBAHU KaK JIEKTPOJIUTOB |

15 20.10 XHWMUYECKUE CBOMCTBA COJIEN KAK JJIEKTPOJIATOB 1

16 25.10 ['uaponus coneit 1

17 27.10 IIpakTnueckas padoraNe 1. Pemienue 1
HKCIIEPUMEHTAJILHBIX 33/1a4 MO0 TeMe «IJETPOIUTHYECKas
JTUCCOLTHAITIS

18 08.11 O600menne 1o TemMe  «XUMUYeCKHMe peakuuu B | 1
pacTBopax»

19 10.11 KonTpoabHasi pabora Ne 2 no teme: « XMuMHUYECKHE 1
pEaKIMU B paCTBOPAX»

20 15.11 HeMeTasabl 1 UX coeIMHEHUSA 1
OO0111ast XxapakTepUCTHKA HEMETAIIIOB

21 17.11 O6miass  xapakrtepuctuka diemMeHtoB VIl-rpymmer — |1
rajoreHoB

22 22.11 CoenMHeHMs TaJIOT€HOB

23 24.11 IIpakTnueckas padora Ne 2. «/3yueHne CBOMCTB CONSTHON
KHCIJIOTBDY

24 29.11 Xanbkorensl. Cepa |
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25 01.12 CepoBoziopo/1 ¥ Cynb(pUabI

26 06.12 | KucnopoaHbsle COEIMHEHHUSI CEPBI

27 08.12 IIpakTnueckas padora Ne3. «3yueHne CBOMCTB CEpHOMN
KHCIJIOTBDY

28 13.12 OO11ast XapakTepuCTUKa 31eMeHTOB VA-rpynnbsl. A30T

29 15.12 Ammuak. Conu aMMOHUS

30 20.12 IIpakTnueckas padora Ne 4. «Ilonydyenne ammuaka u
U3YYEHUE €r0 CBOMCTBY

31 22.12 Kucnopoansie coeAMHEHUS a30Ta 1

32 27.12 dochop 1 ero coeTMHEHUs 1

33 10.01 O6m1as xapakrepuctuka 35emMeHToB [VA-rpynmel. Yriepon | 1

34 12.01 Kucnopoansie coeiMHEeHUS yTiiepo/ia 1

35 17.01 IIpakTuyeckas padora Ne 5. «IlonyyeHune yriaekuciaoro 1
ra3za. KauectBennas peakius Ha KapOOHAT-MOHBD)

36 19.01 YTr1eBo10pobl 1

37 24.01 Kucnopoaconepxaiiye opraHn4ecKue COeIMHEHUS 1

38 26.01 KpeMHuii u ero coeguHeHust 1

39 31.01 CunukaTHasi IPOMBIIUIEHHOCTb 1

40 02.02 [TonydyeHre HEMETAIIOB 1

41 07.02 [TomyyeHne BaXXHENIIINX XUMUYECKUX COCITUHEHUI 1
HEMETAJUIOB

42 09.02 O0600111eHme 110 TeMe «HeMmeTamibl U UX COSTUHEHU

43 14.02 KonrpoabHasi pabora Ne 3 no teme «HemeTamibl u ux
COEMHEHUS

44 16.02 MeTaJLiIbl 1 UX COeTMHEHUA 1
OO011ast XxapakTEPUCTHKA METAIUIOB

45 21.02 XUMHUUYECKHE CBOMCTBA METAJIJIOB |

46 28.02 OO1ast XapakTepUCTUKa 3JIeMEHTOB [A-rpynibl 1

47 02.03 OoOmas xapaktepuctuka 3eMeHToB [IA-rpymmel 1

48 07.03 XKecTkocTh BOJIBI M CTIOCOOBI €€ YCTpaHEHHUS 1

49 09.03 IIpakTnueckas padora Ne 6. «KectkocTs BOABI U 1
CroCcOOBI €€ YCTPAHEHU S

50 14.03 AJIFOMUHHUI U €70 COCTUHEHUS

51 16.03 2Kenes3o u ero coeiHEHUS

52 21.03 IIpakTnueckas padora Ne7. «Pemenune
HKCIIEPUMEHTAJIBHBIX 3aJ1a4 MO0 TeMe «MeTallIbhy

53 23.03 Koppo3us MeTamioB 1 criocoObl 3alTUThI OT HEE 1

54 04.04 Metamsl B npupoe. [lonsatre o meTamtypruu 1

55 06.04 O000111eHME 10 TEME «MeETaJUIBI U UX COETUHEHUI 1

56 11.04 | Xumus u oKpykaomas cpeaa. 1
XUMUYECKHI COCTAB IJIAHETHI 3eMJIs

57 13.04 OxpaHa  okpyxarwmied cpeabl  OT  XUMH4Yeckoro | 1

3arpsI3HEHUS
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58 18.04 KoHTponbHaa pabora N24 no Tteme «MeTannbl U uUX
coeauHeHUA»

59 20.04 O6061eHne no TeMe «XUMUS U OKpYXKaroliasi cpeaar

60 25.04 O06001meHre 3HAHUI 0 XUMHH 32 KYPC
OCHOBHOI1 IKO0JIbIL. [10ITOTOBKAa K OCHOBHOMY
rocygapctBeHHOMY 3k3ameny (OI'D). Crpoenue
aroma. IIlepnonnuecknii 3akoH u Ilepnoanueckas
CHCTEeMa XUMHUYCCKHX DJICMCHTOB
J.M.Menneneena.

61 27.04 BaneHTHOCTP W CTENEHb  OKHUCICHUS  XUMHYECKUX | 1
3JIEMCHTOB

62 02.05 OCHOBHBIE KJIACChI HEOPTAHUYECKUX BEIIECTB. XUMHUUeckas | 1
CBSI3b.

63 04.05 Knaccudukanus XuMudeckux peakuil. IeKTPOIUTH U 1
HEDJICKTPOJIUTHI

64 11.05 Peakumy noOHHOro 0OMEHA M YCIOBHS MX OCYLIECTBIICHUS.

65 16.05 OKHCIIUTENBEHO-BOCCTAHOBHUTEINIbHBIE pEaKLHH.
CocrapiieHue ypaBHEHUH.

66 18.05 XUMHYECKHUE CBOMCTBA ITPOCTHIX BEIIECTB METAIIOB U 1
HEMETAJIJIOB.

67 23.05 XHUMHUYECKHE CBOMCTBA OKCUIOB.

68 25.05 XUMHYECKHE CBOMCTBA OCHOBAHHMM, KHCIOT H COJICH.
[IpoBenenne pacueToB Ha OCHOBE (OpPMYJ U ypaBHEHUM
peakuuii. Pemenue 3agau

CornacHo yue6HOMy miiany MBOY COLI Ne 72, xanennapHoMy rpapuxy
pabotet MBOY COIII Ne 72 u pacniucanuto yueOHbIX 3ansaTuid Ha 2022-2023
y4eOHBIN TOJ] INTAHUPYEMOE KOJIMYECTBO YUEOHBIX YacOB MO MPEAMETY « XUMUS» B
9 knacce-70 yacoB (mporpaMmma paccuntada Ha 68 4acoB B roji, 2 4yaca B HEJIEI0);
(akTHYEeCKOE KOJMUECTBO YUeOHBIX YaCOB COCTABIISIET 68 4acOB COIIACHO
MPOU3BOJICTBEHHOMY KaJsieH1apto (mpa3zaauunbie aau 23.02, 09.05), uro He
OTpa3UTCs Ha BBHIIOJIHEHUHU YUEOHBIX TPOrPaMM.

JIncT KoppeKTHPOBKHU padouyeld NporpaMmMbl

Kiace/
npeaMeT/y4nTe/b

HaumenoBanmne MeponpusTus
TaTa Ipuuuna

pasnena/Tema 1o
NMpOBeleHNs]  [KOPPEKTHPOBKH

ypoka KOPPEKTUPOBKE

JlaTa
MpoBeIeHus 1Mo
dakTy
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«COT'JTACOBAHO» «COT'JTACOBAHO»

[IpoTokon 3acenanus 3amectuTens qupekropa rno Y BP
Mertoanueckoro coera
MBOY COIL Ne72 31.08.2022r.

Ne'l ot 31.08.2022rona
M.P. TopbGenko

AHHOTALIUAS

HaumenoBanne | Kimacc | Konmdecto | @O mpenonasarens | YUeOHUK
npeaMera yacoB npeaMera

35



(xypca)

XUMUS

9«A»
9 «b»
9 «B»

68u.
68u.
68y.

CrpanaHueHKOBa
C.H.

Xumus. 9 knacc: O.
C. TaGpuensu, U.
I'. Octpoymos, C.
A. CmangkoB; - M.:
[IpocBenienue,
2021.
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