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PaGouas mporpamma ydeOHOTO mnpenMera «XHUMUS» Ha YPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHusl COCTaBJIeHAa Ha OCHOBE (herepanpHON pabodel MporpaMMbl MO XUMUHU (0a30BBIH
YPOBEHb), B COOTBETCTBHU C TPEOOBaHUSMH K pPe3yJbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBa-
TEIBHOM MPOrpaMMbl OCHOBHOTO OO0IIEro 00pa3oBaHUs ¢ YY€TOM IPOrpaMM, BKIIIOYCHHBIX B €€
CTPYKTYpY, IPEACTaBICHHBIX B DeepaibHOM rocyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
OCHOBHOT'O 00IIero 00pa3oBaHusl, a TAKKE OPUCHTUPOBAHA HA IICJICBBIC TPUOPHUTETHI TyXOBHO-
HPaBCTBCHHOTO Pa3BUTHS, BOCIUTAHUS M COLMAIM3ALUKN 00yJarOIuXcs, ChopMymupoBaHHbIC B
(benepanpHOi paboyell mporpaMMe BOCIIUTAHUS U TOJICIKUT HEOCPEACTBEHHOMY IPUMEHEHHUIO
NPy peaju3alui 00s3aTeNIbHOW YacTH OCHOBHOM 00Opa30BaTeNbHOW IMPOTPaMMbl OCHOBHOTO
o0miero o0pa3oBaHusI.

OOmiee 4YuciIO YacoB, OTBEACHHBIX Ha M3ydeHUE Y4YEOHOro ImpeaMera «XHUMHUN»,
cocraBiseT 136 gaca (;1Ba yac B HEJIENIO B KaXKJIOM Kiacce: 8 kimacc — 68 Jacos, 9 kimacc — 68
4acoB).

I[Inanupyemble pe3yJbTaThl y4eOHOI0 IpeaAMeTa

JIMYHOCTHEIE PE3VYIAbTATHI.

JImgHOCTHEIE PE3YIbTAaTbl UMEIOT HAITPABJICHHOCTH HA PCHICHUE 3aaad BOCIIMTAHUA,
Pa3BUTHS U COMATIA3AIUMN 00YyUJaIOIIMUXCS CPEACTBAMU MPEAMETA.

Ilampuomuueckoe  6ocnumanue.  1IEHHOCTHOE  OTHOLIEHHE K  OTEUYECTBEHHOMY
KYJIBTYPHOMY, HCTOPUUCCKOMY U HAYUHOMY HACJICANIO, TIOHMMAHUC 3HAUCHUA XUMHWHU KaK HAYKH
B JKHM3HM COBPEMEHHOTO OOINECTBa; BJIAJICHUE IOCTOBEpHOW HWH(GOpMAIMeld O TMepeaoBhIX
MHPOBBIX U OTCYCCTBCHHBIX AOOCTHXXCHUAX B 00JIacTH XUMHUYECKOH HAaYKU W XHMHYCCKHUX
TEXHOJIOTUH; 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX 00 yCTpOiicTBE MUpa U OOIIECTBA.

JlyxoeHo-Hpascmeennoe socnumaHnue: OpUEHTALMS Ha MOpajibHbIE IIEHHOCTH U HOPMBI B
CUTYaIlUsIX HPAaBCTBEHHOT'O BbIOOpPA; TOTOBHOCTH OILICHMBATH CBOC MOBEACHHWE M IMOCTYIKH, a
TaK)Ke MOBEJICHUE M MOCTYNKHU JPYIHX JIOJEH ¢ MO3ULKUK HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEICTBUN MOCTYNKOB; aKTUBHOE HETIPUSATHE aCOLMAIBHBIX IMOCTYIIKOB, B
TOM 4uciie B cetu HTepHeT.

I'padsicoanckoe 6ocnumanue. TIPEACTaBICHHE O COIMAIBHBIX HOpPMax U MpaBUiIax
MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUJIEKTUBE, B TOM YHCIE B COLMAJIbHBIX COOOIIECTBAX;
coOirofieHre TpaBWJI OE30MAaCHOCTH, B TOM 4YHCIIE, HAaBBIKOB 0E30MACHOTO TMOBEACHUS MpPU
BBITIOJIHEHUM XMMHMYECKOTO JKCIEPUMEHTa; TOTOBHOCTh K pa3HOOOpa3HOW, COBMECTHOM
NESTeIbHOCTH TPU BBINOJIHEHUH Y4YEOHBIX, IO3HABATEIbHBIX 3a/ay; CO3/JaHUU Y4EOHBIX
MIPOEKTOB; CTpeMJIEHHE K B3aHMMOIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipoliecce ATON y4deOHOM
JeSITeNbHOCTH; TOTOBHOCTh OILIGHHMBAaTh CBOC IOBEJIEHUE U TMOCTYNKH CBOUX TOBapHILEH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI IOCIEICTBUMN MMOCTYIIKOB.

ueHHOCI’I’lM HA)Y4YHO20 NO3HAHUAL.

- cOpPMHUPOBAHHOCTH MHPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE M XUMHUYECKUX
pEaKusix, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U U COCTABJISIONINX
0a30ByI0 OCHOBY JJIsl IOHMMaHUS CYIIIHOCTH HAay4yHOUH KapTHHBI MHPA; B3aUMOCBSI3U UEIOBEKa C
MIPUPOJIHOM Cpesioi, O POJIM XUMHUH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEN

- UHTepec K OOy4eHHIO U TO3HaHHWIO; II0003HATETHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHNIO0, 0CO3HAHHOMY BHIOOPY HANPAaBIEHHOCTH U YPOBHS 00Y4YEHHUS B JaIbHEUIIIEM;
- OBJIaJIECHUE OCHOBHBIMHU HAaBBIKAMHU HCCIIEJOBATENbCKOM JESITENbHOCTH, YCTAaHOBKAa Ha
OCMBICJICHHE OIbITa, HAONIONEHUH, TOCTYIKOB M CTPEMJICHHE COBEPIICHCTBOBATh IyTU
JOCTHKEHHS] MHIUBUTyaTbHOTO U KOJJIEKTUBHOTO OJ1aronony4us;

- cOPMHUPOBAHHOCTH TMO3HABATEILHBIX MOTHBOB, HAIIPABJICHHBIX HA TOJYyYCHHE HOBBIX 3HAHUU
M0 XUMHH, HEOOXOJAUMBIX s OOBSICHEHUS HAONIOJaeMbIX TPOIECCOB U  SBICHUM;
MH()OPMAIIMOHHON KYIBTYpPhI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITENBHOW pabOThl ¢ y4eOHBIMH
TEKCTAaMH, CIPABOYHON IUTEpaTypoil, pPa3HOOOpPa3HBIMU CpeACTBAMH HH(OPMAIMOHHBIX
TEXHOJIOTHH, a TaK)Ke YMEHHSI CaMOCTOSTEIBLHO OMPEeNsATh eI CBOero 0OyueHus, CTaBUTh U
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(dopmynupoBath A5 ceOs1 HOBBIC 33/1a4M B y4¢O€ M MMO3HABATEIBHOM JEATEILHOCTH, Pa3BUBATh
MOTHBBI U MHTEPECHl CBOEH MO3HABATEJIbHOMN AEATEIbHOCTU; MPOEKTHOM M MCCIEA0BATEIbCKON
JEATeIbHOCTH; K 0CO3HAaHHOMY BBIOOPY HAIIPAaBJICHHOCTH U YPOBHS 00y4eHUs B TaJIbHEHIIIEM.

Dopmuposanue Kyabmypsvl 300p06bs. OCO3HAHME LIEHHOCTH JKHU3HM; OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY 3J0pPOBBIO; YCTAaHOBKAa Ha 3J0pOBbI 00pa3 JKHW3HM, OCO3HAHUS
MOCJIEICTBUM M HENPUSTUS BPEAHBIX HPUBBIYEK( YNOTpPEOJIEHHE aJKOIojs, HApPKOTHUKOB
KYpEHUs1) HEOOXOIMMOCTH COOJTIOJICHUS TTPABHII OS30TIACHOCTH TIPU 0OpAIleHUN ¢ XUMHUYCCKUMH
BEILECTBAMU B ObITY U pEaJIbHOM JKU3HU.

Tpyoosoe éocnumanue:

- WHTEpeC K IMPaKTHYECKOMY H3Yy4eHHUI0 mpodeccuil u Tpyaa B cdepax mpodeccuoHaIbHON
JESTeIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMSI NIPEIMETHBIX 3HAHUN [0 XHUMMHH,
OCO3HAHHOTO BBIOOpAa WHIUBUIAYAJIbHOM TPAaeKTOPHUH NpOAOJDKeHus oOpazoBaHus. C yueTom
JUYHOCTHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHON NpOoQecCHOHANbHON AEATENbHOCTH, U
pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTH aJallTUPOBATHCS B MPOPECCUOHAIBHOM Cpejie.

Aoanmayus obyyaowe2ocsi K UBMEHAIOUWUMCS YCI08UAM COYUANbHOU Cpeobl. OCBOECHUE
0Oy4YarOUIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAIBHBIX PpOJEH, COOTBETCTBYIOLINX
BENyIIEeH JAESITENHbHOCTH BO3pacTa, HOPM U TMPaBWI OOIIECTBEHHOTO TOBeACHHS, (opm
COLIMANIbHOM JKM3HM B TPYIIax U cOOOIIeCTBaX, B TOM YHCIIE CYLIECTBYIOIIUX B BUPTYaJbHOM
MIPOCTPaHCTBE.

MetanpeaMeTHbIE pe3yabTaThl:

MertanpeameTHble pe3yabTaTbl OCBOGHMSI 00pa30BaTEIbHOW MPOrpaMMbl IO XUMHUU
OTpaXkaroT OBJIAJICHUE YHHUBEPCATbHBIMU YYEOHBIMU JIEHCTBUSMH — [O3HABATEIbHBIMH,
KOMMYHHMKATUBHBIMU, PETYISTUBHBIMH.

Yuusepcanvuvie noznasamenvhvle oelicmeus

bazoBrle mornyeckue nelicTBUS:

YMEHHME MCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHUM, PAaCKpBIBATH
CMBICI XUMHUYECKUX HOHATUMN,(BBIAENATh WX XapaKTEepHble MpPU3HAKH, YCTAHABIUBATb
B3aMMOCBS3b C JAPYTMMHU MOHATUSAMH, MCHOJIb30BATh MOHATUS A A OOBSICHEHUS OTAEIbHBIX
(GakTOB M SABJECHUH, BBIOMpPATh OCHOBAHMS M KPUTEPUM, OIPEIEIATh MOHATHUS, CO3/1aBaTh
0000I1IeHNs, yCTaHABJIMBaTh AaHAJIOTUHU, KIacCU(DUIUPOBaTh, CaMOCTOSATEIbHO BBIOMpAThH
OCHOBAaHUS U KPUTEpUU Ui KJIACCU(PUKALNKU, YCTAHABIUBATh IMPUYUHHO-CIIEIICTBEHHbIE CBS3H,
CTPOMTH JIOTMUECKHE PACCYKJICHUSI, 1eJIaTh YMO3AKIOUEHUs (MHyKTUBHBIE, IeTyKTUBHbBIE U IO
aHAJIOTUH) U BBIBOJIBI;

- YMEHHE, IPUMEHSTh B IPOLeCcCe MO3HAHUS U IPeoOpa30BbIBaTh 3HAKU U CHUMBOJIbI, MOJEIHU U
CXEMBbl, IIPUMEHSAEMBIE B XUMHUH; BBIABIATb U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKU
U3y4aeMbIX 0OBEKTOB U XUMUYECKUX PEaKIIMIA;

- CaMOCTOATENbHO BBIOMpPATh CIOCOO pemieHus y4eOHOM 3ajauM (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peIIEHUs,, BbIOMpaTh Hambosiee MOIAXOMAIIMA € Y4ETOM  CaMOCTOSITEIbHO
BbIJICJICHHBIX KPUTEPUEB).

ba3oBsle uccnenoBaTenbCKue NeUCTBUSA:
- YMEHHE HUCIIOJIb30BaTh IOCTABICHHBIE BOIIPOCH] B KAYECTBE NHCTPYMEHTA II03HAHMS, a TAKXKE B
KayecTBE OCHOBbI s (OpMyIMpOBaHMS TUIOTE3bl 1O IPOBEPKE  MPaBUILHOCTH
BBICKa3bIBAEMBIX CYXICHUN;
- mpoOpeTeHue OmbITa MO IUIAHUPOBAHUIO, OPraHM3ALMU M TPOBEACHUIO XUMHUYECKUX
HKCIIEPUMEHTOB . YMEHHE HAOII0AaTh 3a XOJOM IpPOIecca; CaMOCTOSTEIbHO NMPOrHO3UPOBATH
€ro pe3yiabTar, GopMyJINpOBaTh 00OOIIEHUS U BBIBOJBI MO pe3yibTaTaM MPOBEICHHOTO OIbITA,
HCCIIEIOBAHUS, COCTaBJATh OTYET O MPOJENaHHOW paboTe ;0LleHHBAaTh HAa MPUMEHHMOCTb U
JOCTOBEPHOCTHh UH(OPMAIIHIO, TOJTYYEHHYIO B XO/I€ UCCIIEJOBAHUS;
- IIPOTHO3MPOBATH BO3MOKHOE JalibHEHIIIee pa3BUTHE TPOILIECCOB, COOBITUI U UX MOCIEACTBUS B
AHAJIOTUYHBIX WJIM CXOJHBIX CUTYallUsX, a TAK)KE BBIJIBUTATH MPENOJI0KEHUs 00 UX pa3BUTUH B
HOBBIX YCJIOBHSX U KOHTEKCTaX.

Pabora ¢ undopmanueii:
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- yYMEHHUE BBIOMpATh, aHAIM3UPOBATH U MHTEPIPUTHPOBATH HH(POPMALIUIO Pa3HBIX BUIOB U (hopMm
NPE/ICTABICHUS, IMMOJY4aeMyI0 W3 pa3HbIX HCTOYHMKOB ( HAy4yHO —TOMYJISIpHAs JHMTEpaTypa
XMMUYECKOTO COJIepKaHUs, CIIPaBOYHbIE TOCOOUS, pecypchl IHTepHETa, KPUTHYECKH OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;
- IPUMEHSTH Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI MIPH IMOUCKE U 0TOOpe MHPOPMALIUU
WIN JaHHBIX U3 UCTOYHHUKOB C YUYETOM MPEATIOKEHHON yueOHO 3a/1aui U 3aJaHHBIX KPUTEPHEB;
- BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HH(POPMAIHIO
Pa3MYHBIX BUJOB U (POPM IPEIICTABIICHHS,;
- CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANBHYIO (QOpMYy TpeACTaBICHHA HHDOpPMAUK |
WLUTIOCTPUPOBATH peIIacMble 33/1a4d HECJIIOKHBIMU CXEMaMH, JHarpaMMaMu, HHOH rpadukoi u
UX KOMOWHAIMSMM;OICHUBATh HAASKHOCTh WH(POpPMAIMKA MO KPUTEPHUSIM, MPEIOKEHHBIM
YUUTENEM WU CPOPMYTHUPOBAHHBIM CaMOCTOSITEIBHO;
- 3¢ (peKTUBHO 3aIIOMUHATh U CUCTEMATU3UPOBAaTh HH(OPMALIUIO.

Yuusepcanvnvie kommynuxamugrvle Oeucmeus

Ob6uenue:
- YMEHHE 3aJaBaTh BOIIPOCHI (B X0/I€ AMAIOra U AUCKYCCHH ) IO CYHIECTBY 00CYX/1a€MOM TEMBI,
(bopMynHpOBaTh CBOW TIPEJIOKEHHS OTHOCHTEIBHO BBHIOJHEHHS TPEIIOKCHHON 3a/1ayuu;
MpHOOpPETEHNE OMBITA TPE3CHTAINU PE3YJIbTATOB BBIMOJHEHHS XHUMHYECKOTO AKCIIEPHUMEHTA(
J1a00paTOPHOTO OTBITA , TAOOPATOPHON pabOTHI)IIO UCCIAEAOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO
MPOEKTA.
- MyOJIMYHO TIPENICTABIISATh PE3YIBTATHl BBHIMIOJHEHHOTO OMbBITa (IKCIIEPHMEHTA, MCCIIeIOBaHMUS,
MIPOEKTA);
- CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUIEHHS C YYCTOM 3ajady Mpe3eHTaluud U
0COOEHHOCTEH ayTUTOPUM U B COOTBETCTBHM C HUM COCTABIIATh YCTHBIE M MICbMEHHBIE TEKCTHI €
UCIOJIb30BAHNEM MIUTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBmecTHas AESITEIBHOCTD (COTPYIHUYECTBO):
- 3aMHTEPECOBAHHOCTb B COBMECTHOI CO CBEPCTHUKAMM MCCIIEOBATENBCKOMN AEATEIBHOCTH IPU
pelIEHNH BO3HUKAIOIIMX NpOOJeM, Ha OCHOBE ydeTa OOUIMX HHTEPECOB M  COIVIACOBAHHUSA
No3uIMH (00CyX/1eHUs,, 0OOMEH MHEHHUSIMH, «MO3IOBBIE HITYPMbI», KOOPAUHAIMS COBMECTHBIX,
OIpeieIeHNe KPUTEPUEB 110 OLIEHKE KaUyeCTBA BBIIIOJIHEHHOHN paboThl).

Yuusepcanvuvie pecynamusnule oeticmeus

Camoopranusanus:
- YMEHHME CaMOCTOSTEIbHO ONPEAEIATh LEIH JeATEIbHOCTH, IUIAHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIUPOBAaTh CBOIO JEATENBbHOCTb, BbIOMpaTh Hanbosee 3¢ (eKTHUBHbIE CHOCOOBI PEHICHUs
y4eOHBIX M IO3HABATEJIBHBIX 3aJa4, CAMOCTOSITEIbHO COCTAaBJIATH WJIN KOPPEKTHPOBATH CBOIO
NeATeNbHOCTb, IPEUIOKEHHBIH aIrOpuUTM JEHCTBUH IpHU BBIIOJIHEHUH 33JaHUN C y4EeTOM
[IOJIy4EHHBIX HOBBIX 3HAaHUI 00 M3ydaeMbIX OOBEKTaX M PEaKLHUsAX, OLICHHBAThb COOTBETCTBHE
[IOJIydEHHOTO pe3yibTaTa 3asBICHHOW IeJIM; YMEHHE MCIIOJIb30BaTh U aHAJIM3MPOBATH
KOHTEKCTBI IIpeJylaraeMble B YCIOBUU 33aJaHUH.

CamMokoHTpoIIb (pedrexcus):
- BJIaJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pe(IIeKCHUH;
- JaBaTh a/ICKBaTHYIO OLICHKY CUTYAllUH U MpeJiararh MjaH e¢ U3MEHEHMUS,
- YYUTHIBaTh KOHTEKCT W MPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NPH PELICHUU
yueOHOIl 3a/1auu, alaiTUPOBATh PEIICHUE K MEHSIOIIMMCS 00CTOSATEILCTBAM;
- OOBSCHATH MPUYUHBI JOCTIDKEHHsS (HEJOCTIKEHHs) pe3ylbTaToB HHGOPMALMOHHOM
NeATeNbHOCTH, JaBaTh OLEHKY NPUOOPETCHHOMY OIBITY, yYMeThb HAaxXOJWTh IO3UTHUBHOE B
MPOU30LIEAIEH CUTYalluH;
- BHOCUTb KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS
CUTYallUi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBHE PE3y/bTATa LIETH U YCIOBUSM.

OMOLMOHANBHBI HMHTEJIEKT: CTaBUTh Cce0s Ha MECTO JpPYroro 4YejaoBeKa, MOHUMATh
MOTHUBBI U HAMEPEHHUS APYToro.
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[IpunsTue ceds U IPYrux: 0CO3HABATh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT JlaKe
B YCJIIOBUSAX OTKPBITOTO JOCTYIA K JI00BIM 00bEMaM HH(pOpPMAIIHH.
[IpenMeTHBIE pe3yabTaThI:
8 knacc
[IpenmetHbie  pe3ynbTaThl OCBOEHHS  OO0S3aTENBHOTO  MPEIMETHOTO  COJCPIKAHMUA,
YCTaHOBJIEHHOTO  JaHHOM pabouell mporpaMMoii, OTpaxarT Cc(pOpMHPOBAHHOCTH Y
oOyJaromuxcst yMEHUI:
- XapakTepu30BaTh OCHOBHbIE METO/bI IO3HAHUS: HAOIIOACHUE, U3BMEPEHHUE, IKCIIEPUMEHT;
- OIHKCBHIBATH CBOMCTBA TBEPJIBIX, XKHUJKHUX, Fa3000pa3HBIX BEIIECTB, BBIACISSA UX CYIIECTBECHHbIC
MIPU3HAKH;
- pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TMOHITHH «aTOM», «MOJIEKYJa», «XHUMHUYECCKUN
AJIEMEHT», «IPOCTOE BEIIECTBO», «CII0XKHOE BEILIECTBO», «BAJEHTHOCTbY», «XUMHYECKas
peaxus», UCIOoJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;
- pacKpbIBaThb CMBICI 3aKOHOB COXPAHEHMs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPHH;
- pa3nuyaTh XUMUYECKHE U (PU3NUECKUE SBIICHUS;
- Ha3bIBaTh XUMHUYECKHUE DIIEMEHTHI;
- ONpPENEeNATh COCTaB BEUIECTB M0 UX popMysam;
- ONpENEeNATh BAJEHTHOCTh aTOMa 3JIEMEHTA B COETUHEHUSIX;
- OMpEeNeNsATh TUIl XUMHYECKUX PEeaKInii;
- Ha3bIBATh MPU3HAKH U YCIOBHUS MPOTEKAHUS XUMUYECKUX PEaKITHii;
- BBISBIISITH MPU3HAKH, CBHJIETEIHCTBYIOIINE O MPOTEKAHUNA XUMUYIECKON PEaKIuu TPH
BBITIOJTHEHUH XHMHYECKOTO OITBITa;
- COCTaBIATH (POPMYIIbI OMHAPHBIX COCTUHECHH;
- COCTaBJIATh YPaBHEHUS XMMHUECKUX peaKIHii;
- colOmoaath mpaBwiia 6€30MmacHoi pabOThI TPU MPOBEJACHUH OTBITOB;
- TOJB30BaThCS JIAOOPATOPHBIM 000PYIOBAHUEM U TTOCYIOH;
- BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEILIECTB;
- BBIYHUCIATH MAaCCOBYIO JOJII0 XUMHUUYECKOTO 3JIEMEHTA N0 (hOpMYyIIe COEUHEHUS;
- BBIYUCIATH KOJIMYECTBO, 00bEM WM MACCy BELIECTBA M0 KOJUYECTBY, 00bEMy, Macce
peareHToB WU NPOyKTOB PEAKLUY;
- XapakTepu3oBaTh (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA IPOCTHIX BELIECTB: KUCIOPOAA U
BOJIOPOAA;
- TOJy4aTh, COOMPATH KUCIOPOJ U BOJOPO;
- pacro3HaBaTh OIBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOL;
- packpbIBaTh CMBICI 3aKOHA ABOIajpo;
- pacKpbIBaTh CMBICI OHITUH «TEMI0BOM 3((PEKT peakumuy», «KMOJSIPHBIA 00beM»;
- XapaKTepHu30BaTh GU3NUYECKUE U XUMUUECKUE CBOICTBA BOJIbI;
- pacKpbIBaTh CMBICI IIOHSATHUS «PACTBOPY;
- BBIYHUCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;
- TPUTOTOBIATH PACTBOPHI C ONPEAEICHHON MacCOBO 0J1ei pPaCTBOPEHHOTO BELIECTBA;
- Ha3bIBaTh COEJMHEHMS U3YyUECHHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB;
- XapakTepHu3oBaTh (PU3MUECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX
BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUH, COJIEH;
- ONPENENATh NPUHAIEKHOCTD BEIECTB K ONPEAEICHHOMY KJIaCCy COCIMHEHUM;
- COCTaBJIATH (GOPMYJIBI HEOPTAHUUECKUX COSAMHEHUI N3yUueHHBIX KIacCOB;
- TPOBOJHUTH ONBITHl, MOJATBEPXKJAIONIME XUMHUYECKHE CBOMCTBA M3Y4YEHHBIX KIACCOB
HEOPraHMYECKUX BEILECTB;
- pacrmo3HaBaTh OIBITHBIM ITyTE€M PACTBOPBI KUCIIOT U IIEI0YEH 10 MU3MEHEHHIO OKPACKU
WH/INKATOPa;
- XapaKTepH30BaTh B3aUMOCBSA3b MEX/y KJIACCAMU HEOPTaHMUECKUX COEANHEHUI;
- packpsiBath cMbIca [Iepuoauueckoro 3akona JI.11. Menpeneesa;
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- OOBSCHATH (PU3UYECKUI CMBICI aTOMHOTO (IIOPSAKOBOTO) HOMEpa XMMHYECKOTO 3JIEMEHTa,
HOMEPOB I'PYIIIbI U IIeproJia B nepuoanudeckon cucreMe [[. M. Menneneesa;
- OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CTPOCHMS aTOMOB, CBOMCTB 3JIEMEHTOB B IpE/EIax
MaJibIX IIEPUOJIOB U IVIABHBIX MOATPYIII;
- XapakTepu30BaThb XUMHYECKHE D3JIEMEHThl (OT BOJOpOJA [0 KajlbLMs) HAa OCHOBE HX
noJIokeHust B mnepuoauueckoid cucreme JI.J. MenneneeBa u 0COOEHHOCTEH CTPOEHHUSI HX
aTOMOB;
- COCTaBJIATb CXEMbI CTPOEHMsI aTOMOB INepBbiX 20 351eMEeHTOB nepuoanyeckoil cucremsl .M.
MenneneeBa;
- pacKpbIBaTh CMbICI HOHITUN: «XUMHUYECKASI CBSI3bY», «3JIEKTPOOTPULIATEIBHOCThY,
- XapakTepu30BaTh 3aBUCUMOCTb (U3NYECKUX CBOMCTB BEIIECTB OT THUMA KPUCTAJNIMYECKOU
peIIeTKY;
- ONPENENATh BUJ XUMUYECKON CBSI3M B HEOPIraHUYECKUX COETMHEHUSX;
- u300paxaTb CXEMbl CTPOEHHS MOJIEKYJl BEIECTB, OOpa30BaHHBIX pa3HbIMH BHAAMHU
XUMHYECKUX CBI3EH;
- pacKpbIBaTh CMBICI  THOHATUH  «HMOH»,  «KaTHOH»,  «AHHUOH»,  «3JIEKTPOJIUTHI»,
«HEANIEKTPOJIUTBLY, «AJIEKTPOJIUTUYECKAS TUCCOLMALIUA», «OKUCINUTENbY, «CTEIIEHb OKUCIICHUS»
«BOCCTAaHOBHTEIbY, «OKUCIICHHE), KBOCCTAHOBIICHUEY;
- ONpENeNATh CTENEeHb OKUCIEHUS aTOMa JIEMEHTa B COEIMHEHNN;
- pacKpbIBaTh CMBICI TEOPUH IIEKTPOIUTHUECKOHN TUCCOLMALINN;
- COCTaBJIATh YPAaBHEHUS AJIEKTPOJIUTUYECKON AUCCOIMALINM KHACIIOT, IIEJI0YEH, COJIeH;
- O0OBACHATH CYIIHOCTb IpoLiecca 3IEKTPOIUTHYECKON AUCCOLMALMY U PEAKIIMi HOHHOTO
oOMeHa;
- COCTaBJIATH IOJIHbIE U COKPALIEHHbIE HOHHBIE YPAaBHEHUS peakiui 0OMeHa;
- OIpeleNATh BO3MOXKHOCTb IPOTEKAHUS PEAKLUIl HOHHOTO 0OMEHa;
- TPOBOJUTH PEAKLINH, NOITBEPHKAAOIINE KaUeCTBEHHBIN COCTAB PA3JIMYHBIX BELLECTB;
- OINpeleNATh OKUCIUTENb U BOCCTAHOBUTENb;
- COCTaBJIATh YPAaBHEHMsI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA;
- Ha3bIBaTh (PaKTOPBHI, BIUIIOILNE Ha CKOPOCTh XMMUYECKON peakIui;
- KJIacCU(pHUUMPOBATh XUMUYECKUE PEAKIMH [0 PA3IMUHBIM IPU3HAKaAM;
- XapaKTepHu30BaTh B3aUMOCBSA3b MEX/y COCTABOM, CTPOEHHEM U CBOMCTBAMU HEMETAJUIOB,;
- TPOBOJUTH OIBITHI MO MOJYYEHUIO, COOUPAHUIO U U3YYEHHUIO XUMUYECKUX CBOICTB
ra3000pa3HbIX BELIECTB: YIVIEKUCIIOTO I'a3a, aMMHaKa;
- pacro3HaBaTh OIBITHBIM IyTE€M ra3000pa3HbIE BEIIECTBA: YIJICKUCIBINA I'a3 U aMMHUAK;
- XapaKTepHu30BaTh B3aUMOCBA3b MEX]Ly COCTABOM, CTPOCHUEM M CBOMCTBAMH METAJLIOB,;
- Ha3bIBaTh OpPraHMYECKHE BEUIeCTBA MO MX (GopMylie: MeTaH, 3TaH, ITUJIIEH, METAHOJ, ITAHOJI,
[JIMLEPUH, YKCYCHas KHCIOTa, aMUHOYKCYCHas KHCJIOTa, CTEapHHOBAas KHUCIIOTA, OJEHHOBas
KHCIIOTA, [II0K03a;
- OLIEHUBATh BIMSHUE XMMHUYECKOTO 3arpsi3HEHHsI OKpY Kalollel cpe/ibl Ha OPraHU3M YellOBeKa,
- TPaMOTHO OOpaIIaThCs C BEIIECTBAMH B IOBCEAHEBHOM KU3HU
- OIpeleNATh BO3MOXKHOCTb MIPOTEKAHUS PEAKLUI HEKOTOPBIX IpeAcTaBuTeNell OpraHuyecKux
BEILECTB C KUCIOPOAOM, BOJOPOJIOM, METAINIAMHU, OCHOBAaHUSIMU, TaJIOT€HAMH.
9 knacc

[IpenmeTHble  pe3ynbTaThl OCBOGHMS  OO0S3aTENBHOTO  MPEJMETHOTO  COJCpXKaHMUA,
YCTaHOBJICHHOTO  JTaHHOM  paboueil mporpamMmoi, oOTpakaloT C(HOPMUPOBAHHOCTb Y
oOyyJaromuxcs yMeHuil:
- XapakTepH30BaTh BELIECTBA [0 COCTABY, CTPOEHUIO U CBOMCTBAM, YCTAHABINBATH IPUYUHHO-
CJIEICTBEHHBIE CBS3M MEXKIY JaHHBIMH XapaKTEPUCTUKAaMU BELIECTBA;
- COCTaBJIATb MOJIEKYJSIPHBIE U TIOJHBIE HMOHHBIE YPAaBHEHHsS IO COKpALIEHHBIM HOHHBIM
YPaBHEHUSIM;



VTBepik/eHa NIPUKa30M IUPEKTOpa

MIPUJIOKEHUE K OO 000 MOY «HOBOUTMPMEHCKAS COII Ne 1» O A o111
Ne 1» ot 31.08.2023r. Ne224

- IIPOrHo3upoBaThb CHOCOGHOCTB BCIIICCTBA IMPOABJIATH OKHCIIUTCIBHBIC HJIN
BOCCTAaHOBUTEJIbHBIE CBOWCTBA C YYETOM CTEIEHEH OKHCIIEHUS AJIEMEHTOB, BXOJALIUX B €ro
COCTaB;

- COCTaBJIAATb YPAaBHCHHUA peaKHI/Iﬁ, COOTBCTCTBYIOIIUX IIOCJICAOBATCIBLHOCTH HpCBpaH_IeHI/Iﬁ
HCOPraHNMYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

- BBIABUI'aTb W TIIPOBEPATH OSKCICPHUMCHTAJIBHO THUIIOTEC3bI O PE3yJIbTaTax BO3I{CI>1CTBHH
pa3nu4HbIX (PaKTOPOB HAa M3MEHEHUE CKOPOCTH XUMUYECKON peaKIii;

- HCIIOJb30BAaThb HpI/IO6peTeHHI)Ie S3HAaHUA JJId OKOJIOTMYECKHM TI'pPaMOTHOTO IIOBCACHUS B
OKpYKarollen cpee;

- HCIIOJb30BAaThb HpI/I06peTGHHI)IG KIIFOYCBBIC KOMIICTCHIMU IIPH BBIIIOJHCHUH IIPOCKTOB H
y4eOHO-MCCIEeIOBATENbCKUX 33/a4 [0 M3YYCHHIO CBOWCTB, CIIOCOOOB TMOJYYCHUS U
pacrno3HaBaHUs BEIIECTB;

-  00OBEKTHUBHO OIICHUBATH I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMHNYCCKUX NPOIECCAX;

- KPUTHYECKH OTHOCHUTHCS K TICEBJOHAYYHOW HWH(MOpMAIMU, HETOOPOCOBECTHOM peKiIaMe B
CpeacTBax MaccoBOM HHpopManuy;

- OCO3HaBaTb 3HAYCHUC TCOPECTHYCCKUX 3HAHUM 110 XUMHHU JIIsL Hp&KTH‘-ICCKOfI JACATCIIbHOCTH
YeJI0BEKa;

- Co3aaBaTb MOACIU U CXEMbI I PCIICHUA y‘IG6HBIX 1 IIO3HaBaTCJIbHBIX 3aJa4d, IIOHHUMAaThb
HE0OX0IMMOCTb COOJIIO/ICHUS TTPEITUCaHU, TpeAaraéMbIX B HHCTPYKIUSX MO MCIOIb30BAaHHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUH U JIP.

Conep:xanue y4eOHOr o nmpeamera

8 kJacc.

IlepBoHayabHBIE XMMUYECKUE TOHATHS.

[Ipeamer xumun. Tena u BemecTBa. OCHOBHBIE METObI TIO3HAHUS: HAOIIOJCHUE, U3MEPEHUE,
skcriepuMeHnT. dusnyeckue m XUMUUYECKHe sBIeHUs. Uuctble BemectBa M cMmecH. CrocoObl
pazaenenusi cmeced. AToM. Mosekyna. XUMUYECKUH AJIEMEHT. 3HAKU XUMUUYECKUX JIEMEHTOB.
[Ipocthle W cnoXHBIE BellecTBa. BalleHTHOCTh. 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA.
Xumnueckue hopmynbl. Maaekcel. OTHOCHUTENbHAS aTOMHAs M MOJIEKYJISIpHAst Macchl. MaccoBast
JIOJISl XMMHUYECKOT0 AJIEMEHTA B COCIMHEHUHU. 3aKOH COXPAHEHHUSI MACChl BEIIECTB. XUMUYECKHUE
ypaBHeHUs. KoadumuenTsl. YcnoBus n mpu3Haku MPOTEKaHUS XUMUYECKUX peaknuii. Moib —
€IMHHUIIa KOJIMYEeCTBa BenlecTBa. MoJisipHas macca.

Kucsopoa. Boaopoa.

Kucnopon — xumuyeckuii aneMeHT u npocrtoe BemecTBo. O30H. CocTtaB Bo3nyxa. @u3nveckue u
XMUMHUYECKHE CBOICTBa kuciopona. [lomydeHue u mpuMeHneHue kucinopoza. TemnoBoit agdexT
XUMUYECKUX peakiuid. [loHsTHe 00 9K30 - M SHIOTEPMHYECKHX peaknusax. Bomopom —
XUMHUYECKUN 3JIEMEHT M MpocToe BelecTBo. du3nyecknue U XMMUYECKUE CBOMCTBA BOJOpOJA.
[Tonyuenue Bogopoaa B tabopatopui. [loxydenue Bogopoia B IpOMBILIIEHHOCTH. [IpuMeHeHue
BoJlopofa. 3akoH ABoraapo. MouspHblii 00beM Ta30B. KauecTBeHHbIE peakuuM Ha
razoo0pasHbie BelecTBa (KUCI0po, Boopoa). OObEeMHBIC OTHOIICHHS Ta30B MPU XUMHYECKUX
peakumsx.

Bopaa. PacTrBopsbl.

Bopna B npupoae. Kpyroopot Bojabl B npupoje. @usnyeckue 1 XUMUYECKUE CBOMCTBA BOJBI.
PactBopel. PacTBOprMOCTh BemiecTB B Boje. KoHueHTpauus pacTBopoB. MaccoBas [0Jis
PacTBOPEHHOTO BEIIECTBA B pACTBOPE.

OcCHOBHBIE KJIaCChI HEOPTAHUYECKUX COCAUHEHM .

Oxcupnpl. Knaccudukarnus. Homenxiarypa. dusndeckne CBOWCTBA OKCHAOB. XUMHUYECKHE
cBoiictBa okcuaoB. llomyueHume u mnpumenenue okcuaoB. OcHoBanus. Kiaccuduxarms.
Homenknarypa. ®usnueckue cBoicTBa OCHOBaHMM. [losyuenue ocHOBaHMi. XHUMHYECKHE
cBoiicTBa ocHoBaHMi. Peakius nHelTpanmuzaumu. Kucnortsl. Knaccudukanus. Homenkmnarypa.
®dusnyeckue cBoucTBa KUCIOT. [lorydeHue u npuMeHeHne KUCiIoT. XUMUYECKUE CBOMCTBA
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kucnoT. Muaukartopsl. M3MeHEeHHE OKpacku HHAMKATOPOB B pa3iuuHblX cpepax. Couu.
Knaccugpukanus. Homenkmarypa. ®@usndeckue cpoiictBa coneil. IlomydeHne u mpumeHeHue
coyiel. XMMUYECKHE CBOMCTBA COJIeH. ['eHeTnyeckas CBA3b MEXAY KJacCcaMu HEOPraHU4EeCKUX
coequaenuil. [Ipobmema 0e30MacHOrO MCMOJIB30BAaHHUS BEHIECTB M XMMHUYECKHX PEaKIUil B
MOBCEAHEBHOM JKM3HU. TOKCHYHBIE, TOPIOYME U B3pPBIBOONACHBIC BEUIECTBA. bBITOBAs
XUMHYECKasi FPaMOTHOCTb.

Crpoenne aroma. Ilepuoamueckuii 3aKOH W IepUOJAMYECKAs CHCTeMa XHMHYECKHX
asnemeHTOB /I.. Menaeseena.

CrpoeHue atoma: s1po, SHepreTudeckuil ypoeHb. CocTaB sjipa aToMa: IPOTOHBI, HEHTPOHBI.
N3otonsl. Ilepuommuecknii 3akon .M. Menneneesa. Ilepmoaudeckas cucreMa XMMHUYECKUX
anementoB J.W. MenneneeBa. ®dusudeckuid CMBICI aTOMHOTO (TMOPSIKOBOTO) HOMEpa
XMUMHMUYECKOTO JJIEMEHTa, HOMEpa TpYyNNbl M Iepuoja mnepuoandeckoil cucrembl. CTpoeHue
SHEPreTUUECKUX YPOBHEH aTOMOB MEPBbIX 20 XUMUYECKUX 3JIEMEHTOB IEPUOINIECKON CUCTEMBI
J.1. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB aTOMOB XUMHYECKUX AJIEMEHTOB M UX
COEIMHEHUN HAa OCHOBE MOJIOKEHUA B nepuoanudeckon cucreme .M. MenaeneeBa u cTpoeHUs
atoma. 3Hauenue [lepuonnueckoro 3akona /.M. Menneneena.

Crpoenne BemecTB. XUMHYECKasl CBA3b.

DNEeKTPOOTPULIATENIBHOCTh aTOMOB XMMHUYECKUX 2JIeMEHTOB. KoBajeHTHas XuUMH4YecKas CBS3b:
HenoJispHas ¥ nojspHas. [loHsTHe 0 BOJIOPOIHOM CBS3U U €€ BIUSHUU Ha (U3NYECKHe CBOMCTBA
BEIIECTB Ha INpumepe BoJbl. MoHHas cBA3b. Meraminyeckas CBA3b. THIBI KpUCTANIMYECKUX
peleTok (aromMHasi, MOJEKYJsipHasi, HOHHAs, MeTaJUIMuecKas). 3aBUCHMOCTb (PU3MYECKHUX
CBOWCTB BEILIECTB OT TUIA KPUCTAIUINYECKON PEIIETKH.

Tunsl pacueTHbIX 321a4:

Brruncnenue MaccoBoil 10J1M XUMUYECKOTO 3JIeMEHTa 1o opMylie COeTMHEHUSI.

YcranoBneHue npocreiiieil GopmMysbl BellecTBa 0 MaCCOBBIM JIOJISIM XMMHUYECKUX 3JIEMEHTOB.
Boruncnenus no XuMHYECKUM YpaBHEHUSM KOJIMYECTBa, 00bEMa, MacChl BELIECTBA IO
KOJIMYECTBY, 00bEMY, Macce peareHTOB WM MPOIYKTOB PEaKLUU.

Pacuer maccoBOM 10711 pacTBOPEHHOIO BEUIECTBA B PACTBOPE.

IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

JlaGopaTopHoe 060py0BaHKE U TPUEMBI 0OpalieHus ¢ HuM. [IpaBuiia 6e3omacHoit paboThI B
XMUMHYECKOH 1a00opaTopuu.

OuncTka 3arps3HeHHON OBAPEHHOMN COJIH.

[Tonydyenue kucaopoaa v U3y4eHHE €ro CBOMCTB.

[Tonyyenue BOAOPOIA U U3YUYEHUE €O CBOUCTB.

[IpuroroBiieHne pacTBOPOB € ONPEAEICHHON MacCOBOM JI0JIEl PAaCTBOPEHHOIO BEILIECTBA.
Peurenue skcnepuMeHTaNIbHBIX 3a4a4 110 TeMe «OCHOBHBIE KJIACChI HEOPraHUYECKUX
COEIMHEHUI.

9 knacc

IloBTOpEHUE OCHOBHBIX BONPOCOB 8 Kilacca.

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema Xumuyeckux aneMeHToB .M. Menzaeneesa B
CBETE TEOPHUH CTPOCHUS aTOMa.

Xumnueckas cBa3b. CTpoeHue BelecTBa. TUIbl KPUCTAIIMYECKUX PEIIETOK.

XHUMHUYECKHE CBOMICTBA OCHOBHBIX KJIIACCOB HEOPraHUYECKUX BEIECTB. PacueTsl Mo XUuMHUECKUM
YPaBHEHUSIM.

Jemoncrpanuu. Tabnuna «Buasl cBa3ei». Tabnauna « TUNBI KpUCTATUIMYECKUX PEIIETOKY.

Tema 1. Knaccupukanus XuMHYeCKHX peaKkIHii.

TennoBoii a3 ekt xumuueckoi peakuuu. TepMOXUMHUUYECKUE YPAaBHEHUS, PACUETHI 10 HUM.
CKopoCTh XMMUYECKUX pEaKIMil. 3aBUCUMOCTh CKOPOCTU XMMHUYECKUX PEAKIUN OT pa3IMUHBIX
YCIIOBUI: OT NPUPOABI PEArUpYIOLINX BEIIECTB, IJIOAAN OBEPXHOCTH COIIPUKOCHOBEHUS,
KOHIICHTPALIUU  pEearupyroliux  BEIIeCTB, TEMIIEpaTypbl, KaTaiu3aTropa. XHUMHUYECKOE
paBHOBECHE, YCIIOBUS €ro cMelleHus. Pemenne 3anau.

JdemoHcTpanmuu.
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JleMoHCTpalys OMbITOB, BRISICHSIOIIMX 3aBUCUMOCTb CKOPOCTH XUMHUECKUX PEaKUid OT
pa3nuYHbBIX (PAaKTOPOB.

Tabmuier «OOpaTUMbIE peakuny, « XUMUYeCKoe paBHOBeCcHE», «CKOPOCTh XUMHUYECKOM
peaxum».

Pacuernsbie 3anaun.

PacueTsl o TEpMOXUMUYECKUM YPABHEHUSIM.

Tema 2. D1eKTpOIUTHYECKAS AUCCOLMALMSA.

DONEKTPOIUTHl U HEIIEKTPOIUTHI. DJEKTPOIUTUYECKAss TUCCOLMALMS BEIIECTB B BOJHBIX
pactBopax. Monbl. Katnonsl u aHuoHbl. I'mapatHas Teopus pacTBOPOB. DJIEKTPOJUTHYECKAS
JUccoLManus KUCIOT, Menoded u conel. CnalOble W CHiIbHBIE 3NIEKTpoJUThL. (CTeneHb
muccouuanuu. Peaknuum MoHHOro obOmeHa. OKHUCIUTENbHO-BOCCTAHOBHUTENBHBIE —pEaKIUU.
OkucnuTenh, BOCCTAHOBUTEND. [ MAPOIU3 COMEH.

JemoncTpanuu. VcnbiTaHue pacTBOpPOB BEIIECTB Ha AJIEKTPUYECKYIO MPOBOJAWMOCTD.
JIBuKEeHHE HOHOB B AJIEKTPUYECKOM II0JIE.

JlabopaTopHblie onbIThI. Peakini 0OMeHa MEXly pacTBOpaMH JIEKTPOIUTOB.

IIpakTnueckas padora. PemeHue skcriepuMEHTAIBHBIX 33]1a4 110 TeME «IEKTPOIUTHYECKAs
JCCOLIAALIUS.

Tema 3. I'ajiorensl.

[TonoxeHue raroreHoB B MEPHOIUUYECKON CHUCTEME U CTPOEHHE UX aTOMOB. PU3NYECKUE U
XUMUYECKHE CBOMCTBA raJIOT€HOB.

CpaBHuTeNbHAs XapaKTepUCTHKaA rajioreHoB. [IprMeHeHne rajoreHos.

Xnoposojopoa. [lomyuenue. @usnueckue cBoiictBa. CossiHas KUCIOTa U €€ COJIH.
IIpakTnueckas padora. [losyueHne X10poBoOpOia U U3yUEHHE €TI0 CBOMCTB.
JdemoncTpaunu. Puzndeckre cBOMCTBa rajoreHoB. [loydenune XJ1opoBoI0poia U paCTBOPEHUE
€ro B BOJIE.

JlabopaTopHble onbIThl. Pacrio3HaBaHWE COJITHON KHCIIOTHI, XJIOPUIOB, OPOMHIOB, HOJIUIOB U
noja

Tema 4. Kucaopona u cepa.

[Tonoxenune kucmopoa U cepbl B MEPHUOJUUECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHHE
UX aTOMOB. AJUIOTPONUS KUCIOPOJa — O30H.

Cepa. Amnotpornus cepbl. DPU3MUECKHME U XUMUYECKHE CBOMcTBa. HaxoxiaeHue B mpupo/e.
[Ipumenenne ceprl. Oxcun cepul(IV). CepoBomopoaHas U CEepHHUCTass KHUCIOTHI U UX COJIH.
Oxkcun cepri(VI). Cepnast kucinoTa u ee coyid. OKHCIUTENIbHBIE CBOWCTBA KOHIICHTPHUPOBAHHON
CEpHOM KUCIIOTHIL.

[TonsiTHe 0 ckopocTH XUMUYECKUX peakiuil. Katanuzatopsl.

JemMoHcTpanumu. AJUIOTpPONUs KHCIOpOJa W Cepbl. 3HAKOMCTBO C OOpa3laMH MPUPOIHBIX
cynbGUI0B, Cyab(haToB.

JlabopaTopHble onbIThl. Pacrio3naBanue cynbpua-, cynbQur- u cynb(par-uoHOB B pacTBOpE
IIpakTnyeckas padora. Pemenne skciepuMeHTaIbHBIX 3a7a4 1o TeMe «Kucmopon u cepay.
Pacuernble 3a1aun. BeruncneHus mo XuMHUYECKHUM ypaBHEHUSIM PEaKIMi MaccChl, KOJIMYECTBA
BEIECTBA WM O0bEeMa MO M3BECTHON Macce, KOJIMYECTBY BEIIECTBA MM 00bEMY OIHOTO W3
BCTYIMAIOIINX WM MOJIYYAIOIINXCS B PEaKIIUU BEIIECTB.

Tema 5. A3zot u ¢ocdop.

[Tonoxenue azota u pocdopa B NEpHOIUUECKON CUCTEME XUMUYECKUX IIEMEHTOB, CTPOSHHE UX
aTOMOB. A30T, (U3MYECKUEe U XMMHMUYECKHE CBOWCTBa, MOJIydeHHE M NpuMeHeHue. Kpyrosopor
azota B mpupone. AMMuak. Pu3MUECKHE W XHMHYECKHE CBOWCTBA aMMHAKa, IOJyYEHHE,
npumenenne. Comu ammonus. Oxcuasl azota(ll) u (IV). AsoTHas Kuciora W ee COJIH.
OxkucnuTenbHbIE CBOMCTBA a30THOM KUCIIOTHI.

®ochop. Amnorporus dochopa. Pusznueckue u xumuueckue cBoiictBa Qochopa. Oxcun
docdopa(V). OprodocdopHas KUCIOTa U €€ COTH.

MunepanbHbIe y100peHUs.
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Jemoncrpanuu. [lonydyenne ammuaka u ero pactBopenue B Bojie. O3HakoMIIeHUE ¢ 00pa3amMu
MPUPOJHBIX HUTPATOB, ochaToB.

JlabopaTopHble onbIThl. B3aumopeiicTBue cosieil aMMoHuUS co menodamMu. O3HaAKOMIIEHUE C
a30THBIMH U POCHOPHBIMHU YAOOPCHHUSIMHU.

IIpakTnuyeckune padorTnl

[TonyueHnue amMmmuaka v U3y4€HUE €TI0 CBOMUCTB.

Onpenenenne MUHEPaIbHBIX YA0OPEHUH.

Tema 6. Yriiepoa U KpeMHHUIA.

[Tonoxenue yrieposa u KpEMHUS B IEPUOIUYECKON CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHUE
X aTOMOB. YTIIEpOJ, aJUIOTPOIHBIE MOIU(UKAINU, (U3UYECKUE M XUMHUYECKHE CBOMCTBA
yriaepoaa. YTapHbIA Tra3, CBOWCTBA M (PU3UOJOTUIECKOE JACHCTBHE HA OPraHU3M. YTICKUCIBIN
ra3, yrojibHasi KUCJIOTa U ee coiiu. KpyroBopoT yriepojia B mpupoJe.

Kpemuuii. Oxcun kpemuusa(1V). Kpemuuenast kucnota u ee conu. Crekio. LlemeHr.
Jdemoncrpanuun. Kpucramimdeckue pemieTkud aiMasza U rpadura. 3HAKOMCTBO ¢ oOpasimamu
MPUPOJHBIX KapOOHATOB M cHUIMKaTOB. O3HAKOMIIEHHME C pa3jIMYHbIMH BHJAaMU TOILJIMBA.
O3HakOMJIEHHE C BUJAMH CTEKJIA.

JlabopaTopHble onbIThl. O3HaKOMJIEHHE CO CBOWCTBAMHU U B3aUMOIIPEBPAICHUSIMU KapOOHATOB
u ruipokapOoHaToB. KauecTBeHHbIE peakiuu Ha KapOOHAT- U CUITMKAT-HOHBI.

IIpakTuyeckass padora. Ilomyuenue oxcuma yriepoaa(IV) u u3ydeHWe ero CBOWCTB.
Pacno3naBanue kapOOHATOB.

Tema 7. O6ume cBoiicTBa MeTAJLJIOB.

[TosoxeHre MeTamioB B MEPUOAUYECKON cUCTEME XMMHYEeCKUX aneMeHToB JI. 1. MenneneeBa.
Merammueckass cBsi3b. PHU3MYECKHE UM XMMHUYECKHE CBOWCTBA METAUIOB. Psn HanmpspkeHU
METAJIIOB.

[Tonsatue o w™eramnyprun. CrocoObl momydeHuss MetamioB. CraBel  (CTanb, YYTyH,
TIOpaTIOMUHUMA, Opon3a). [IpobGrema 0€30TXOIHBIX MPOU3BOJICTB B METAUIYPTHUM W OXpaHa
OKpY’KaloIle Cpeibl.

lenouynbie Merasiabl. [losokeHHE IMIENOYHBIX METAVIOB B NEPUOJUYECKONM CHCTEME U
cTpoeHue atoMoB. Haxoxnenue B npupoje. Puznueckue U XuMuieckue cBorctna. [Ipumenenue
LIEJIOYHBIX METAJUIOB M UX COETMHEHU.

leno4yHo3emebHBbIC MeTALIBI. [[07105KEeHNE 1IETI0YHO3EMENIBHBIX METAIIOB B IIEPUOANYECKON
cucreMe U ctpoeHune atoMoB. Haxoxnenue B npupoje. Kanbumii u ero coenunenus. XKectkocts
BO/JIbI M CIIOCOOBI €€ YCTpaHEeHHS.

AsmromuHuii. IlonoxkeHne anOMuUHUS B NEPUOJUYECKOM CHCTEME U CTPOCHHE €ro aroma.
Haxoxnenue B mpupone. dusndeckne M XMMUYECKHE CBOWCTBA alOMHUHUS. AMGOTEPHOCTDH
OKCH/JIa ¥ TUJIPOKCUA AITFOMUHUSL.

Keae3o. [lonoxenue xene3a B IEpUOIUYECKON CUCTEME U CTpoeHue ero atoma. Haxoxaenue B
npupojie. Puznueckue M XUMUYECKHME CBOMcTBa kene3a. OKcHuibl, TUIPOKCUIBI U COJHU
xene3a(ll) u xenesa(Ill).

JemMoHcTpanumu. 3HaKOMCTBO C O0pa3llaMH BaKHEHIIMX COJIeH HATpus, Kajdus, MPUPOTHBIX
COCIMHEHUHN KalblUs, pyJaMu Kelle3a, COCAMHEHUSIMU alloMUHUA.  BzaumonelictBue
LIEJIOYHBIX, IIEJIOYHO3EMENbHBIX METANIOB M allOMUHUA ¢ Boaoil. (CxkuraHue xenesa B
KHCIIOPOJIE U XJIOpE.

JlabopaTopHbie onbIThl. [lonmydeHue ruapokcuaa ajllOMMHMS W B3aMMOJEHCTBHE €ro C
kucnotamu u menodamu. [lomyuenue ruapoxcuaos xkenesa(ll) u (II) u B3aumoneiicTBue ux c
KHCIIOTAMH U IIEJI0YaMH.

IIpakTnyeckune padoThI.

Pemenune skcnepumeHTaNbHBIX 3afad 1o teMe «OnemeHTsl [A—IIIA-rpynn nepuoanueckoi
TaOIMIIBI XUMHUYECKUX DJIEMEHTOB.

Pemenue skcriepuMeHTANbHBIX 3a7a4 10 TeMe «MeTasulbl U UX COEIUHEHUS.
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Pacuernble 3amauyu. BpluncieHuss MO XWMHUYECKMM YpaBHEHHMSM MAacChl, OoObeMa WU
KOJIMYECTBA BEILIECTBA OJHOTO M3 MPOAYKTOB PEAKIIMU TI0 Macce MCXOTHOTO BEIIECTBa, 00bEMY
WJIY KOJIMYECTBY BEILECTBA, COACPIKALIETO ONPEACICHHYIO 100 IPUMECEH.

Tema 8. OcHOBBI OpraHu4ecKOi XUMHUH.

[lepBoHauanbHble MpeACTaBICHUS 00 OpraHMYECKUX BellecTBax [lepBoHauanbHbIE CBENEHUS O
CTPOEHUM OpraHuyecKux BellecTB. OCHOBHBIE IOJIOKEHMSI TEOPUM CTPOCHUS OPraHU4eCKHX
coenuHeHuii A. M. byrnepoBa. M3omepus. YmnpoiueHHas KiacCUpUKalUs OPraHu4eCKUX
COCIMHEHU.

VYraneBogopoasl. IlpenenvHbie yrieBogoponbl. MeraH, 3TaH. PuU3MUYECKHME U XUMHYECKUE
cBoiicTBa. [Ipumenenue.

Henpenenbuble yrieBonopojel. JtuineH. Ousndeckue U XUMU4eckue cBoiictBa. [Ipumenenue.
Anerunen. JlueHoBble yrieBoAopoibl. [IoHATHE 0 MUKINYECKUX YIIIEBO0OPOAax (LIMKIOANKaHBbI,
6enzon). [IpuponHbie UCTOYHUKHU yrieBoaopoaoB. HedThs u mpupoaHblil ra3, ux NpUMEHEHHE.
3amura atMocepHOro Bo3ayxa OT 3arps3HeHus. Cnuptel. OJHOATOMHBIE CHUPTHL. MeTaHo.
Oranos. ®usnueckue cBoiicTBa. @OU3MOJIOrMYECKOe JEHWCTBHE CIMPTOB HA OPraHu3M.
[Ipumenenne. MHOTOaTOMHBIE CIUPTHI. DTUNEHTIIMKOIb. [ uniepun. [Ipumenenue. KapooHoBsie
kucioTel. JKupsl. MypaBbpuHas M ykcycHas KucioTel. Dusmyeckue cBoiictBa. [Ipumenenue.
Bricine xapOoHOBbIe Kuca0Thl. CTeapuHoBas kucioTta. JKupbl — HpOAYKTHl B3aUMOAEUCTBUS
[JIMLIEPUHA ¥ BBICHIMX KapOOHOBBIX KHUCJIOT. Ponb kMpoB B mporiecce oOMeHa BEIIECTB B
opranusme. KanopuiiHOCTb )KHpOB.

YraeBoabl ['7r0Kk03a, caxapo3a — BaKHEHIIME MNPEACTaBUTENN YrieBoaoB. HaxoxneHue B
npuposae. Potocunte3. Ponb TII0K03bI B NMUTAaHUM M YKPEIUIEHWU 340poBbs. Kpaxman u
LeJUTI0J103a — MpUpoaHbIe oauMepbl. Haxoxaenue B npupose. Ilpumenenue.

benkun — Guononumepsl. CoctaB O6enkoB. @yHkiuu 6enkoB. Poib 6enkoB B mutanuu. [lonsTre
0 ¢epMEeHTaX U TOPMOHAX.

[Tomumepsl —  BBICOKOMOJIEKYJSIpHBIE — coenuHeHusa.  [lommdtunen.  [lomunmponuiieH.
[TonuBununxnopua. [IlpumeHenrne noauMepos.
JdemoHcTpaumu.

Mojienu MOJIEKYIl OpTaHUYECKHX COSTNHEHHA, CXEMBI, TAOIHUIIHI.

['opeHue yrieBoopo0B U 00HAPYKEHUE TIPOAYKTOB UX TOPCHUSI.

OO6pa3iel HehTH U TPOIYKTOB MX MEepepabOTKH.

BueoomnbITh 10 CBOHCTBaM OCHOBHBIX KJIACCOB BEIICCTB.

PacyeTHble 3a7a4n. YCTaHOBJIGHHE MpocTedmiel (GopMysbl BEIIECTBA MO MAaCCOBBIM JOJISIM
AIIEMEHTOB.

TemaTu4yeckoe MJIAaHNPOBaHUeE, B TOM YHCJIE C y4eTOM padoueil mporpaMMbl BOCIUTAHUS
€ YKa3aHHeM KOJIMYecTBA YaCcOB, OTBOAUMBIX HA OCBOEHHE KAMK/I0H TeMbl.

Sxnacc
Bcezo 68 uaca, 6 neoento - 2 uaca

HazBanue pa3aciia / KonnuecTBo yacoB Ha HN3Y4YCHHUC pa3aciia

No Tema ypoxka Komu | BocnuraTtenbHbIl MOTEHITUAT DNEeKTPOHHBIE
ypo YEeCTB ypoka o00pa3oBaTeNbHbIC
Ka 0 pecypcbl

4acoB
Ocnoenvie nonamusn xumuu (54uaca)

1 BpoaHbIit 1 dopMupoBaHHUE Hay4HOTO | Bu6muorexal[OK
HHCTpYKTaxX 1o Th. MHUPOBO33PECHUSA: https://m.edsoo.ru/f
[Ipeamer xumumu. - XapakrepuszoBatb MeToAbl | f0d210c
BemectBa u ux W3y4YEeHUs XUMUU

11


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

CBOMCTBA. (HaOnroieHne,  DKCIEPUMEHT,

2 | Metoapl MO3HAHUS B U3MEPEHHE, MOJICTUPOBAHKE) U Bbu6mmorexkal [OK

XUMUH. UX pojib B TIO3HAHWW MHPA | https://m.edsoo.ru/f
BEILIECTB U PEAKLU; fod227e

3 | Mncrpyxrax no TB. - IloHmMars MarepuagbHOE ButGmmorexal [OK
TpakTideckas paboTa €MHCTBO BEIICCTB IPHPOJIBI, https://m.eds
Nel «ITpaBuIIa TEXHUKH IIO3HaBaEMOCTH 3aKOHOB _piI_IOK
6€30MaCHOCTH TIPH PUPOABL —— Ha  HPUMEPC | \yiye-/im edsoo.ru/f
paboTe B XUMHYECKOM H3YHCHIA XHMIHCCKHX | £0d26ca00.ru/ff0d2
KaOuHeTe. SBJICHUH (peaKiuii); 3de
O3HAKOMJICHHE C - YcraHaBiMBaTh NPUYUHHO- |~
aGOpPaTOPHBIM CJICZICTBCHHBIE CBS3EH MEKIY
060pyIOBAHIEM buznueckuMu CBOMCTBaMH

4 | YucTele BemecTa U BCIICCTB L criocobom Bubnuorexal [OK
cMmecu. Crioco6b! Pas/ICICHIA CMECCH. https://m.eds
pas/eneHus cMecei. QPopmuposarue . 1IOK

9KOJIOTHUECKHMX 3HAHHI: https://m.edsoo.ru/f
3HATH/MOHMMATS: f0d26ca00.ru/ff0d2
- POJIb XUMUH B COBPEMEHHOM | 3({c

5 | Macrpyxrax mo T.b OCO3HAHMHU MONOKUTENLHOTO H "By reral[OK
TMpaktiueckas paGora OTPHIATENBHOTO BO3ACHCTBHA hitos://m.eds
No2 « OumCTKa e¢ Ha MPUPOY H KU3Hb _piLIOK
3arps3HEHHOM HeloseKa, https://m.edsoo.ru/f
TOBAPEHHOI COII»  DABHIIA TEXHHICH f0d26caoo.ru/ff0d2

0€301acHOCTH TpH paboTe ¢ 3do
XUMUYCCKUMHM BEIICCTBAMU U = ———

6 | SABncHus GunUecKue u 0BOPYIOBAHHIEM C HIETHIO bub6nuorexkal [OK
XUMHUYECKHE. Y CIOBHUSI (bOPMUPOBAHHS GEpEKHOTrO https://m.edsoo.ru/f
BOSHUKHOBCHIS 1 OTHOIIEHHS K CBOEMY f0d37fab
TCUCHNS XUMUMCCKHX 3/I0POBBIO 1 3TOPOBEIO 6uborekal [OK
peaxuuii. HpusHaku OKPYKAIOLIIX https://m.edsoo.ru/f
XHUMHYCCKUX PEAKIIHH. f0d3a16

7 | ATOMBI, MOJICKYJIHI , dopmMupoBaHUE bu6morexal [OK
HOHBI. MaTPHOTUYECKOr0 BOCIMTAHUA: | https://m.edsoo.ru/f

3HATh/TIOHUMATL/YMETh fO0d2a6¢

8 Bemecrsa ONPEACTATD. bubimorexkal [OK
HEMOJIEKYJIIPHOTO U - HCTOPHIO Pa3BUTHA yICHHA https://m.edsoo.ru/f
MOJIEKYJIIPHOTO 00 atomax. Brinaa poccuiickux | f942a6¢
CTpOeHHs YUYCHBIX B OTKPBITHE CTPOCHUS

9 | IIpocThI€ M CIIOMKHBIE aroma. bubmrorexal [OK
BEIIECTBA. PopmupoBanne HayuHOTo https://m.edsoo.ru/f
XHUMHUUECKUH IIEMEHT. MHPOBO33PCHHAL. fod2a6c
MeTamisl 1 dopmupoBaHHue
HEMETAILTbL NaTPUOTHYECKOTO BOCTIUTAHUS:

10 | S3bIk XuMuHu. 3HAKU - 3HaTh/TIOHUMATh pOJIb Bu6morexal[OK
XUMHYECKHX OTEYECTBEHHBIX  YUCHBIX B | pite./im adsoo.ru/f
SIIEMEHTOB. CTAHOBJICHWH HAYKH XHMHH | g0 4o 0
OTHOCHTETbHAS (M.B. JlomoHOCOB, J..
aTOMHas Macca. Menzenees).

11 | 3aKoH MOCTOSHCTBA

CcoCTaBa BECIICCTBA.

bu6nmunorexal [OK
https://m.edsoo.ru/f
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d3b88

12

Xumudeckue GopMyIIbL.
OrtHocuTenbHAs
MOJICKYJISIpHAsI Macca.
KauecTBeHHBIN 1N
KOJIMUECTBEHHBIN
COCTaB BEIIECTBA.

13

MaccoBas nois
XUMHUYECKOTO DJIEMEHTA
B COCAMHCHUU.

14

BanentHocTb
XUMHYECKHAX
2JIEMEHTOB.
Omnpenenenue
BaJICHTHOCTH
3JIEMEHTOB TIO
dbopmynam OMHAPHBIX
COEIUHEHU.

15

CocraBiieHne
XUMUYECKUX (HopmMy
OMHAPHBIX COCTMHECHUM
110 BaJICHTHOCTH

16

ATOMHO —
MOJIEKYJIIPHOE YUCHHE

17

3aKOH COXpaHEHUsI
Macchl BEILIECTB.

18

XUMHAYECKHE
ypaBHEHUS

19

THIBI XUMHYECKHX
peaKui.

20

IToBTOpEHUE 1
0000I11IeHHE 10 TEME
«IlepBoHavaIbLHBIC
XUMHUYECKUE MMOHATHS»

f0d3b88

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d323c

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d350c

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d350c

bu6morexal [OK
https://m.edsoo.ru/f
f0d2eae

bu6morexal [OK
https://m.edsoo.ru/f
f0d2d50

bubnmmorexal [OK
https://m.edsoo.ru/f
f0d2eae

bu6morexal [OK
https://m.edsoo.ru/f
f0d3b88

bu6morexal [OK
https://m.edsoo.ru/f
f0d3f34

bubmuorexal [OK

21

KonTtponsHas padora
Nel o Teme
«IlepBoHauaIbHBIE
XUMHUYECKUE TTOHATHS

22

Kucnopoa. Ero obmias
XapaKTepUCTHKA U
HaX0XJICHUE B
npupoje. Ionyuenue
KHCIIOPOJA U €T0
(u3nyecKrue CBONCTBA.

3HaTh/IOHUMATh/YMETh
OIIpEeNEATh:

- OnpenensTb
HNPUHAIEKHOCTD BEIIECTB K
OTIpe/IeTICHHBIM KJIaccaM U UX
JIeWCTBUS HA OPraHu3M
YeJI0BeKa;

- Pemars 3agauu ¢
9KOJIOTUYECKUM COJIEPIKaHUEM;
- IpaBUJIa TEXHUKU
0€3011aCHOCTH IIpU
BBITOJIHEHUH IPAKTUYECKUX

https://m.edsoo.ru/f
f0d40c4

bu6morexal [OK
https://m.edsoo.ru/f
f0d448e

bu6morexal [OK
https://m.edsoo.ru/f
f0d448e
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23

XHUMHUYECKUE CBOKCTBA
kuciopoa. OKCHUIbI.
IIpumenenue.
Kpyrosopot kuciopona
B IIPUPOJIE.

24

Nucrpykrax o Th
[IpaxTnueckas pabota
Ne3 « Ilonyuenue u
CBOMCTBA KHCIOPOJa»

25

O30H. AnoTponust
KHCIIOPOJa.

26

Bo3nyx u ero cocras.
3amuTa aTMOc(hepHOro
BO3JlyXa OT
3arps3HEHUSI.

27

Bonopon, ero obmas
XapaKTepUCTHKA U
HaX0XJICHUC B
npupoje. Ilonyuenne
BOJIOPO/Ia M €T0
(uznueckue cBONCTBA.
Mepsr Ge3omacHOCTH
pu paboTe ¢
BOJIOPOJIOM.

28

XUMHUYEeCKIEe CBOMCTBA
BOJIOPO/IA.
[Ipumenenne
BOJIOPOJIA.

29

Huctpykrax o Th.
[IpakTnueckas padora
No4 « ITonyyenue
BOJIOpPOJIa U
HCCIIEIOBAaHUE €r0
CBOWCTB»

30

Boma. Metonasl
ONPE/ICIICHHS COCTaBa
BOJIBI- aHAJIN3 U CHHTE3.
Bona B mpupone u
CIIOCOOBI €€ OYHCTKHU.
Abspanus BoJbl.

31

dusznueckue u
XUMHYECKHE CBOMCTBA
BoJbL [Ipumenenue
BOJIBI.

32

Bopa — pactBopurens
PacTtBOpBI.
Hacsiennsie n
HEHACBHIILICHHbIE
pacTBOPBL.
PactBopumocTs
BEIIIECTB.

paboT ¢ 1ensio GopMHUpPOBaAHUS
OEepe’KHOr0 OTHOIICHHUS K
CBOEMY 3/I0POBBIO U 3/I0POBbIO
OKpYKaIOIIHX.

DopMHUpOBaHKE
NaTPUOTHUYECKOIO BOCIIUTAHUS:
3HaTh/TIOHUMATH/YMETh
OTIPENEIIATD:

- HCTOPHUIO Pa3BUTHUS YUCHUS
00 aTomax. Bxiiag poccuiickux
YUEHBIX B OTKPBITUE CTPOCHHUS
aToma.

PopMHpPOBaHHE HAYYHOTO
MHUPOBO33PEHUS.
dopmupoBaHHE
JKOJIOTHYECKUX 3HAHUM:
3HaTh/TIOHUMATD:

- POJIb XUMHUHU B COBPEMEHHOM
MUpE JUIsl 0CO3HAHUS
MOJIOKUTETTLHOTO U
OTPULATEIIEHOTO BO3/ICUCTBUS
e¢ Ha MPUPOAY U KU3Hb
YeJI0BEKa,

- npaBuIIa TEXHUKHU
Oe3omacHOCTH TIpu  pabore ¢
XMUMHUYECKMMHU BELIECTBAMU H

000pyIOBaHUEM C  IICJIBIO
dbopMupoBaHHs OepexHOTO
OTHOIICHHUS K CBOEMY
3JI0pPOBBIO u 3JI0pPOBBIO
OKpY>KaroIuX
dopmMHUpOBaHUE
9KOJIOTUYECKHUX 3HAHUM:
3HATh/TIOHUMATD:

- Oco3HaBaTh HEOOXOAUMOCTh
pPa3yMHOTO HCIOJIb30BaHUS

bu6mmorexal [OK
https://m.edsoo.ru/f
fOd4ae2

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d448e

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d4ddo

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d448e

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d4ddo0

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d4ddo0

bu6morexal [OK
https://m.edsoo.ru/f
f0d4ddo0

bu6morexal [OK
https://m.edsoo.ru/f
f0d5b40

bu6morexal [OK
https://m.edsoo.ru/f
f0d587a

bu6morexal [OK
https://m.edsoo.ru/f
f0d5b40
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33 | MaccoBas nosns BEIIECTB NPU U3yYCHUHU bubmmorexal [OK
PacTBOPEHHOIO NPUMEHEHHS KUCIIOPO/Ia, https://m.edsoo.ru/f
BEILIECTBA. BOJIOPO/Ia, YIJIEKUCIIOTO ra3a, f0d5b40

34 | Pemenne pacyeTHBIX IIpeJICTaBUTENIEN KIIaCCOB bubnuorexal [OK
3amay «Haxoxaenue KHUCJIOT, COJIEH B https://m.edsoo.ru/f
MacCoOBOH JI0JIH MPOMBINIJICHHOCTH H fOd5eba
pacTBOPEHHOIO IIOBCEIHEBHOM KU3HH
BEIIECTBA B PACTBOPE. YeJI0BCKa,

Berunciienue maccol - XapakTepu30BaTh POJIb BOIbI
PacTBOPEHHOTO B IIPOMBIIIICHHOCTH, CEJILCKOM
BEIIECTBA U BOBI IS XO03SHCTBE, MOBCETHEBHOMN
[IPUTOTOBJICHUS JKU3HU YEJIOBEKA U

pactBopa oTpeielieHne HCTOUHUKOB
OTIpeIeIICHHOM 3arpsi3HEHUS BOJHBIX PECYPCOB
KOHIIEHTPAIIII» Hpxkyrckoii obmactu

35 | Uncrpykrax mo Th. bubmmorexal [OK
[MpakTrueckas paborta https://m.edsoo.ru/f
No5 «IIpuroroBnenue fOd5eba
pacTBopa coJieil ¢
OTIPENECICHHO N
MAacCOBOM J0JIeH
PacTBOPEHHOTO
BEIICCTBAY

36 | IloBTopenue u bubmorexal [OK
0000IIIeHHE TT0 TEME « https://m.edsoo.ru/f
Kucnopoa. Bomopo. fOd5ebha
Bopa. PactBopbi»

37 | KoutponbHas padboTa bubnuorexal [OK
mo temam «Kwucmopo. https://m.edsoo.ru/f
Bogopoa. Bona. fOd5ebha
PacTtBOpBI.»

38 | Mous - enuHuna Bbubarorexkal [OK
KOJINYECTBA BEIECTBA. https://m.edsoo.ru/f
MousipHas Macca. f0d542e

39 Brruucnenus no BuGnnorexal [OK
XUMHUUCCKIM https://m.edsoo.ru/f
YPaBHCHUAM. f0d5530

40 | 3akon Asorazpo. Bubnuorexkal[OK
Mossipablii 06beM https://m.edsoo.ru/f
rasoB. f0d542e

41

OtHOcUTeNnbHAs bubmuorexal [OK
IOTHOCTB Ta30B. https://m.edsoo.ru/f
f0d5708

42 | OGvemubIe oTHOMIEHNS

bu6morexal [OK
ra3oB NpPU XUMHYCCKHX https://m.edsoo.ru/f
peaKknusx. f0d5708

43 | Oxcupupl. dopMupoBaHKE HAYYHOTO https://m.edsoo.ru/f
Knaccugukarus. MHUPOBO33PEHUS: f0d664e
Howmenknarypa, 3HaTh/IOHUMATh/YMETh
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CBOMCTBA, IIOJIy4ECHHE U
IIPUMEHEHHE.

44

I'mppoxcunel.
OcHoBaHus:
Knaccuduxkarus,
HOMEHKJIaTypa
,JIOJTy4eHUe.

45

XHUMHUYECKHE CBOMCTBA
OCHOBaHuH. Peakuus
HEUTpaIU3aLNH.
Oxpacka UHAUKATOPOB
B ILIEJIOYHOHN U
HEWUTpaJIbHBIX CPENAX.
[IpumeHeHne
OCHOBAHUM.

46

AmpoTepHbIe OKCHUIBI
Y THUJIPOKCHIBI.

47

Kucnoter. Cocras,
Kiaccudukanus.
Howmenknarypa.
[Tony4yenue Kucnor.

48

XHUMHYECKHE CBOMCTBA
KHCJIOT.

49

Comu. Knaccudukarus
conei. Homenknarypa.
CriocoObI TToTyIeHHS
COJIEH.

50

CBolicTBa COJIEH.

51

I'eneTnueckas cBSI3b
MEXI1Y OCHOBHBIMH
KJaccaMu
HEOPraHMYECKHX
COEIUHEHU.

52

HNucrpykrax no Th.
[IpakTuueckas padora
Pemenue
SKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME «
OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
COCIUHEHUI.

53

IToBTOpEHUE U
0000IIIeHNE 10 TEME
«Baxueiinme Knaccel
HEOPraHMYeCKUX

OTIPENIETATD:
- MaTepUaIbHOE EAUHCTBO
BEILIECTB MPUPOJIbI yTEM
WJUTIOCTPUPOBAHUS
T€HEeTHYECKOI B3aUMOCBS3U
MEX/1y BelllecTBaMH (IIpocToe
BEILIECTBO -OKCHUI- TUJIPOKCHU] -
COJIb)

PopMHpPOBAHNE HAYYHOTO
MHUPOBO33PEHUS:
3HaTh/TIOHUMATL/YMETh
OTIPENEIIATD:

- MaTepHalIbHOE ETUHCTBO
BEULIECTB NMPUPObI ITyTEM
WUTIOCTPUPOBAHUS
TE€HETUYECKON B3aUMOCBSI3H
MEXy BelecTBaMu (TIPoCcToe
BEILIECTBO —OKCH/JI -TUAPOKCH
- COJIb)

dopmupoBaHUE HAYIHOTO
MUPOBO33PCHUS:
3HaTh/IOHUMATh/yMETh
OTIPE/ICIISITh:

- MaTepHaJIbHOE CIMHCTBO
BEIIECCTB MPUPOJIbI ITyTEM
WLTIOCTPUPOBAHHUS
TCHETUYECKOH B3aMMOCBSI3U
MEXy BElIecTBaMH (IIPOCTOE
BEIIECTBO —OKCHUJI ~-TUPOKCH]T
- COJIb)

https://m.edsoo.ru/f
fod664e

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d67ca

bu6mmorexal [OK
https://m.edsoo.ru/f
f0d664e

bu6morexal [OK
https://m.edsoo.ru/f
fodfee2

bu6mmorexal [OK
https://m.edsoo.ru/
00ad9474

bu6mmorexal [OK
https://m.edsoo.ru/
00ad9b7c

bubnmunorexal [OK
https://m.edsoo.ru/
00ad9474

bubmuorexal [OK
https://m.edsoo.ru/
00ad9474

bubmuorexal [OK
https://m.edsoo.ru/
00ad9b7c

bu6nmunorexal [OK
https://m.edsoo.ru/
00ad9cbh2
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COEIUHEHUI.

54

KonTtposneHas padora
Ne3 o teme
«OCHOBHBIE KJIACCHI
HEOPraHWUYECKUX
COCIUHCHHID

bu6mmorexal [OK
https://m.edsoo.ru/
00ad9ela

Pazoen2. Ilepuoouueckuit 3axkon u Ilepuoouueckas cucmema Xumuueckux 3J1eMeHmM 08
JI.U.Menoeneesa. (7 uacoes)

55 | Knaccudukanums 1 3HaTh/TIOHUMATH/YMETh
XUMHAUYECKUX OTIPEIEIIATh: bubmmnorexkal[OK
>1eMenToB. [TonsTue o - PackphITHE HAYYHOTO U https://m.edsoo.ru/
IPYIIIax CXOMHBIX MHPOBO33PEHYECKOTO 00ad9ffa
BEIIECTB. 3HAYEHHs [TEPUOTIECKOTO

56 Menio mieckutii 3aKom 1 3aKOHA U TIEPHOINIECKOM Bu6morexkal [OK
il % I\J/IIGHI[eHeeBa. CHUCTEMBI XUMHUYICCKHUX https://m.edsoo.ru/

®opmupoBaHue 00ada52c

57 | Ilepnoamyeckas 1 HATPHOTHICCKOTO BOCIHUTAHMA. | Byonunorexal [OK
CHCTEMa XUMHYECKHX 3HATB/TIOHUMATE/YMETR https://m.edsoo.ru/
snemenToB /1 .. OIPENCIIATS. 0O0ada52c
MeHeneesa. - HICTOPHIO Pa3BUTHUS YUCHHUS

58 | Crpoenue atoma. 1 06‘aT0Max. Bxnaj poccuiickux Bu6muorexallOK
CoCTaB aTOMHBIX S7IEp. YUCHBIX B OTKPBITHE CTPOCHHS | |t c. /) ads00. ru/
H3otomnbl. XMMHYECKHIA aroma. 00ada342
JIEMEHT - BHJI aTOMOB C PopMHpOBaHHE HAYIHOTO S
OJIMHAKOBBIM 3apsOM MHUPOBO33PCHUSL:
spa. 3HaTh/IOHUMATh/yMETh

59 | Pacnonoxenue 1 OIPCICIIAT.
3JIEKTPOHOB TI0 - PackpbiTHEe Hay4yHOTO U bubnuorexal [OK
SHEPreTHYECKNUM MHPOBO33PEHYECKOTO https://m.edsoo.ru/
YPOBHSIM. 3HAYCHHS IEPUOAUIESCKOTO 00ada6bc
CoBpeMenHas 3aKOHA M MEPUOIMUCCKOM
(hOPMYITHPOBKA 32KOHA. CHCTEMbI XUMHUYECKUX

60 | 3naueHme 1 bu6mmorexal [OK
MIEPUOANYECKOTO onementos J1. Y. Menneneesa. https://m.edsoo.ru/
3akoHa. Hayunbie 00ada96e
noctkenus /. H.

Menneneena.

61 | IloBTopeHnue u 1 bubnunorexal [OK
0000I11IeHHE [T0 TEME https://m.edsoo.ru/
«Ilepuoauaeckuit 00ada96e
3aKOH U
[Tepuonnueckas
cuctema J[.

.Mengeneesa»
Pazoen 3. Xumuueckasn ceazwv (7u)

62 | DnekTpooTpULATENLEHO 1 Bubnrorexal [OK
CTh XMUMHYECKHX ®opMHpOBaHHE HAYYHOTO https://m.edsoo.ru/
AJIEMEHTOB. MHUPOBO33pCHUA: 00adaab8

63 | KoBaieHTHAs CBA3b. 1 3HaTh/MOHNMATh/ymMeTh bubnuorekal [OK
[onspHas u OIpCACIATD: https://m.edsoo.ru/
HerospHAS - IPUYHUHHO-CJICACTBCHHBIE 00adac34
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KOBaJICHTHas CBA3b.

CBSI3U MEXY CTPOCHUEM

64 1 aTOMa, XUMHUYECKOU CBS3BIO, Bubanorexal [OK
HonHast CBs3b THIIOM KPHCTAILTHIECKOH https://m.edso0.ru/

pELIETKN CBOMCTBAMU 00adae28

65 1 XUMHYECKUX COCIMHECHMM; Bu6nmorexal [OK

- 3HAYCHHUE OKHUCIUTEIHHO-
B BOCCTAHOBHTEJIBHBIX PEAKIIHA, http
QIICHTHOCTH U CTETICHb Bu6nnorexal [0
okucnenus. [Ipasuio TIPOTCKAIOIHX B HPUPOAC, K
Ope/IeNIeHNs CTeNeHEH MCHOJIL3YCMBIX B https://m.edsoo.ru/
OKHCIICHHSI DJIEMEHTOB. TIOBCCHERHOM JKH3SHH 00adb076
HCHOBeKa. s://m.edso0.ru/00ad
b076

66 | OxucnurenpHO- 1 Bu6muorexal [OK
BOCCTaHOBHUTEIILHEIE https://m.edsoo.ru/
peaxuuu 00adb33c

67 | TloBTopenue u 1 But6mmorexal [OK
06001IeHHE 110 TEME « https://m.edso0.ru/
Crpoenue BeniecTna. 00adb33c
XUMUYECKasi CBS3bY

68 | KonrpomnbpHas paboTa 1
Nod 110 TeMaM « bubnuorexal [OK
TTeproauueckuii 3akoH https://m.edsoo.ru/
u Ilepnonnueckas 00adb486
cuctema JI.1.

Meuneneesay.

CrpoeHue BeniecTna.

XHUMHUYECKas CBA3b.

9xnacc
Bcezo 68 yaca, 6 nedeno - 2 uaca
Ha3zsanue pasaena / KoindyecTBo yacoB Ha pasjed

Ne Tema ypoka Kou- BocnurareabHblii JJIeKTPOHHBbIE
ypo BO NOTEHINAJ YPOKA o0pa3oBaTejbHbIE
Ka 4yacoB pecypcsbl

1 | UuctpykTax o Th. 1 bu6nuorexkal [OK
IToBTOpEHUE https://m.edsoo.ru/
Mmarepuaia Kypca 8 00adb59e
knacca [ToBropenue
Matepuana 8 kiacca

2 | IloBTOpeHune 1 bubnunorexal [OK
Marepuana 8 kiacca. https://m.edsoo.ru/
[epuoanyeckuii 3aK0H 00adb59e
Y TIepUOANYECcKas
CUCTeMa XUMHUYECKHX
3JIEMEHTOB
J.1.MeHnneneena.

3 | Knaccudukarus 1 ®opMUpOBaHNE HAYYHOTO bubnuorexkal [OK
XUMUYECKHUX PEaKIii. MHUPOBO33PEHUS: https://m.edsoo.ru/
OxucauTensHo - 3HaTh/IOHUMATh/YMETh OOadcade
BOCCTaHOBHUTEIIHHBIC OTIPENIETISATh:
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peaKum.

- UICTOPUIO CTAHOBJICHHUA

4 | OKHCIUTEIBHO- XUMUYECKON HAyKH, €€ buobmuorexal [OK
BOCCTAHOBUTEILHBIE OCHOBHBIX ITOHSITHH, https://m.edsoo.ru/
peaKIvu. MEPUOINIECKOTO 3aKOHA KaK 00adcade

5 | TemnoBoii ahpexr OJTHOTO M3 Ba)KHEUIINX bubmmorexal[OK
XUMUYECKON PEaKIiH. 3aKOHOB TIPHPO/IHI; https://m.edsoo.ru/
DK30TepMUYECKUEC U - XUMUYECKYIO OPTraHU3aIHIo 00adbchb0
SH/IOTEPMHUCCKHE JKUBOW ¥ HEKUBOU MTPUPOJIBI;
peakuuu. | - MaTEpUaJIbHOE €IMHCTBO

6 | CKOpOCTh XUMHUYECKHX BEIIECTB MMPUPOJIBI ITyTEM bubnunorexal [OK
peaxiuit COCTaBJICHUS TEHETUYCCKUX https://m.edsoo.ru/
TlepBoHauanpHOE ps10B MeTasIa, nepexoqHoro | 00adbe9a
MpPEeACTaBICHUE O JJIEMEHTA, HEMCETaJlJI1a.

KaTaJmse.

7 | Bxomsmas dopmupoBaHHE
IPOMEXYTOYHAs 9KOHOMHUYECKUX 3HAHUIL:
aTTecTanys B opme 3HaTh/TIOHUMATh/yMETh
KOHTPOJIbHON paOOTHI. OTIPENCIIATE:

8 | Ilpaktuyeckas padbora - BIIMSHUE YCTIOBHH Ha bubnuoTtexal [OK
Nel. «YcnoBus CKOPOCTb XUMUYECKUX https://m.edsoo.ru/
H3YYEHHS YCITIOBHIA peakiuii (BO3MOKHOCTB 00addbfa
IPOBEACHHUS yIpaBJICHUS XUMUYECKUMU
XUMHUYECKUX PEAKIINI [IponeccaMmu Ha

9 | OGpaTuMbie U MPOU3BOJICTBE). Bubmrorekal [OK
HeOOpaTUMBIE https://m.edsoo.ru/
XUMHUYECKHE PEaKInu. 00adc28c
[Tonsartue o
XUMHUYECKOM
pPaBHOBECHH.

10 | CymHocTs mporecca bubmuorexal [OK
AIIEKTPOJIUTHYECCKOM https://m.edsoo.ru/
JIACCOLMAIIAH. 00adcd68
Jlucconmanusi KUcior,

OCHOBAHUH U coJiel

11 | CunbHbIC U caObIe bu6morexal [OK
AeKTpoauThl. CTENeHb https://m.edsoo.ru/
SIIEKTPOJIUTHYECKOM 00adcd68
JIMCCOIIMAIIUY.

12 | Peakuuu MOHHOTO bu6mmorexal [OK
0OMEHa U YCIIOBHUS HX https://m.edsoo.ru/
[IPOTCKAHMSI. 00add448

13 | Xumuueckue cBOIicTBa bu6morexal [OK
OCHOBHBIX KJIACCOB https://m.edsoo.ru/
COE/IMHEHUH B CBETE 00add5d8
npeacrasiennit TO/ n
OBP.

14 | Xumuueckue cBoiicTBa PopMHUPOBAHKE HAYUHOTO bu6nuorexkal [OK
OCHOBHBIX KJIACCOB MHUPOBO33PEHUS: https://m.edsoo.ru/
HEOPraHU4ecKuX 3HaTh/IOHUMATh/YMETh 00add8h2
COCJIMHEHUH B CBETE yCTaHaBIINBATh:

npeacrasienuit TO u
OBP

- IPUYHUHHO-CJICICTBCHHBIC
CBA3U MCIKAY CTPOCHUCM
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15 | M'maponus couieid. aToMa, XMMHYECKOH CBS3bIO, bubmmorexal [OK
O06o01IeHKE TT0 TEeMaM TUIIOM KPHCTAJTHUECKOM https://m.edsoo.ru/
«Knaccudukarnms PELIETKA HEMETAJUIOB U HX 00add9d4
XUMHUYECKUX PEAKIIUI» COeIMHEHUH, X (PU3NIeCKUMHU
1 «DNEKTPOTUTHICCKAS U XUMHUYECKUMH CBOMCTBAMU;

JVICCOITHAITUS - MaTepUAILHOE STUHCTBO

16 | Ilpaktuueckas paborta BCIICCTB MPHUPOJIBI ITyTEM bu6mmorexal [OK
No2 « Pemenue COCTaBJICHUSI T€HETUUECKUX https://m.edsoo.ru/
JKCIIEPUMEHTAIbHBIX PAIOB HEMETAILIOB. 00addbfa
3a/1a4 110 TeMe PopmMHUpOBaHHE
«CBo¥iCcTBa KUCIIOT , MaTPUOTHIECKOTO BOCIIUTAHUS:

OCHOBAHUU U COJIEN KaK 3HaTh/IOHUMATH/YMETh
AJIEKTPOJIATORBY OTIPEICIIATh: POJIb POCCHICKUX

17 | KonrponsHas pabora YYCHBIX B Pa3BUTHH bubmmorexal lOK
Nel «Knaccupukanus XUMHYECKON HAYKH. https://m.edsoo.ru/
XUMHUYECKHX PEAKIIUiN» 00addecO
U «DJIEKTPOTUTHYECKAS
JICCOITAITUS

18 | IlonosxeHue raJloreHOB dopmMupoBaHHE bubmuoTtexal [OK
B MIEPUOANICCKOM BAJICOJIOTMYECKUX 3HAHH: https://m.edsoo.ru/
cucreme /] 1. 3HaTh/TIOHUMATh/YMETh 00addfe2
Menneneena OTIPEJICIIATD:

19 | Xuop. CoiicTBa 1 - OMOJIOTHYECKYIO POJIb bubnmmorexal [OK
NpUMEHEHHE XII0Pa. HEMETaJUIOB JIsl opranu3moB; | https://m.edsoo.ru/

- OCHOBBI 3JJ0POBOTO 00pa3a 00addfe2

20 | XnopoBoaopo. JKU3HU. bu6mmorexal [OK

[Tony4yeHue u CBOMCTBA dopmMupoBaHHE https://m.edsoo.ru/
IKOHOMMYECKHUX 3HAHUIM: 00adel04

21 | ConsiHasi KHCIIOTA U ee 3HATH/IIOHUMATH/YMETH Bu6nuortexal [OK

COJIH. OIpeAe/ATh! https://m.edsoo.ru/
- IPONU3BOJICTBO cepHoﬁ 00adel04

22 | IlpakTuyeckas paboTa KHCIOTHI (BBIOOD CBIPBS, bubmuorexal [OK
Ne3 « IMomyuenue Hay4HBIC MPUHIIAIIBI https://m.edsoo.ru/
COJISIHOM KHUCJIOTHI U HpOI/ISBO,Z[CTBa), CHJIMKATHOM 00adeb4a
HU3y4YEHHE €€ CBOMCTBY» HPOMBIIIICHHOCTBIO;

23 | [lonoxeHue KKCIOPOIa dopmupoBaHUE HAYYHOTO
U Cephl B MUPOBO33PCHUSL:

MEPUONICCKOM 3HaTh/TIOHUMATh/YMETh
CHCTEME XUMHUYECKHX OTIPE/ICIISITh:

anemeHTtoB /1. U. - IPUYMHHO-CJIC/ICTBEHHBIC
MeHieneeBa, CTpOCHHE CBSI3U MEX]y CTPOCHUEM

UX aTOMOB. aToMa, XUMHUYECKOH CBSI3BIO,
ANITOTPOTIHUS CEepHI. TUTIOM KPHCTAJTHUECKOM

24 | CpoiicTBa 1 PELIETKN METAIJIOB U UX bubmuorexal [OK
PUMEHEHHE CEPBL. COCMHEHUH, UX ttps://m.edsoo0.ru/0

duznueckumu u xumudeckumu | Oade64a

25 | CepoBooposi. CBOMCTBAMH. Bbu6mmorexal [OK

- OOBSICHITh MaTepUATLHOE https://m.edsoo.ru/
€IMHCTBO BEIIECTB MPUPOIbI 00ade802

26 | Okcun cepsl IIyTEM COCTABJICHHUS Bbubnuorexal [OK

(IV).Cepuucras

TCHCTUYCCKHUX PAOOB

https://m.edsoo.ru/
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KHCJIOTa U €€ COJIH. METaJLJIOB. 0Oadea28
Oxkcun cepsi(VI)

27 | CepHasi KUCIIOTa U €€ DopMHUpOBaHHE bu6mmorexal [OK
coiu. [Ipomexyrounas aTPHOTHYECKOTO BocmuTanust: | https://m.edsoo.ru/
arrectanus B popme 3HaTh/TIOHUMATh OOadea28
KOHTPOJIbHON PalbOTHI. - POJIb POCCUICKUX YUEHBIX B

28 | OxucauTeIbHbIC Pa3BUTUU METAILIYPrUU. bu6mmorexal [OK
CBOICTBa https://m.edsoo.ru/
KOHIIEHTPHPOBAHHOMI dopmupoBaHue 00adeea6
CEpPHOU K1 BAJICOJIOTMYECKUX 3HAHUN:

29 | IIpakTudeckas paboTa 3HaTH/TIOHUMATB: bu6mmorexal [OK
Ne4 Pemenne - 3HAYCHUE METAJIOB JJIs https://m.edsoo.ru/
AKCIEPUMEHTAITbHBIX JKUBBIX OPraHU3MOB; 0Oadeeab
3a/1a4 1Mo TeMe - OCHOBBI 37I0pOBOTO 00Opa3a
«Kucnmopoa u cepa» JKHU3HH,

30 | [TomoxeHue a30Ta U bubmmorexal [OK
docdopa B dopmupoBaHHe https://m.edso0.ru/
TIepPUOINYECKOM YKOHOMMYECKUX 3HAHWM: 00adfo04
CHUCTEME XUMUYECKUX 3HATB/MIOHNMATB/YMETh
3JIEMEHTOB, CTPOEHUE OIIPEACIIATE.

X aTOMOB. A3OT. - HaX0XJICHHE METaJJIOB B
CBOIiCTBA U IPHUPOJIC, BUAAX METAJUTYPTHH,
MIPUMEHEHHE palliOHaJIbHOM

31 | AmMmuak. DPusnyeckue UCIIOJIE30BAHNN MCTAJLIOB, O bubnmrorexal [OK
¥ XHMHUYECKIE Croco6ax 3auuThl https://m.edso0o.ru/
cBoiictsa. [lonydyenue u 00adfo04
MIPUMEHEHHE

32 | IlpakTuyeckas pabora bubnuorexal [OK
Ne5 « IMomyuenue https://m.edsoo.ru/
aMMHaKa ¥ U3y4eHHE 00adf180
€ro CBOMCTB)»

33 | Conu ammoOHHS. dopMHUpOBaHHUE HAYIHOTO bubmuorexal [OK
MHUPOBO33PEHU: https://m.edsoo.ru/
3HAThH/TIOHUMATh/YMETh 00adf518

34 | A30oTHas KHCIIOTA. OIPEIEIATD: bu6morexal [OK
CTpoeHue MOJIEKYIIbI. - IPUYMHHO-CJIC/ICTBEHHbIC https://m.edsoo.ru/
CaolicTBa CBSI3M MEXKy CTPOCHUEM 00adf306
pa30aBIeHHOU U aToOMa, XMMHYECKOH CBSI3bIO,

KOHIICHTPUPOBAHHO TUTIOM KPHCTAJTHYECKOM
A30THOM KHCJIOTBI PELISTKH HEMETAIUIOB B UX
35 Conu a3oTHOM COEIMHEHMH, UX bubmuorexal [OK
KUCIIOTBI. A30THBIC (usnueckumu n xumuyeckumu | https://m.edsoo.ru/
ynoOpeHusl. CBOICTBaMHU. 00adf518

36 | ®ocdop. AmtoTponust - OOBACHATD MaTepUalbHOE bu6nuorexkal [OK
dochopa. CroiicTBa €IMHCTBO BEIECTB PUPObI https://m.edsoo.ru/
docdopa. IIyTEM COCTABJICHHUS 00adf68a

37 | Oxcun pocopa (V) FCHETUYECKUX PA/I0B bu6nuorexkal [OK
docdopHas kucioTa u HEMCTAJLIIOB. https://m.edsoo.ru/
ee conu. DocdopHbie 00adfd9c
yI0OpeHus. dopmMupoBaHHUE

38 | Ilonoxenue yriepoaa [TaTPUOTHYECKOT0 BOCIUTAHUA: | Buonuorexkal [OK

U KPCMHUS B

3HATL/TIOHUMATH

https://m.edsoo.ru/
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[Tepuonnueckon
CUCTEME XMMUYECKUX
3JIEMEHTOB, CTPOEHUE

- pOJIb POCCUICKUX YYCHBIX B
pa3BUTHH METAJULYPIUU.

00adfd9c

UX aTOMOB. DopMHUpOBaHKE
AnnoTponus yriepoaa BaJICOJIOTMYCCKUX 3HAHUM:

39 | Xumuyeckue cBOMCTBA 3HaTh/IOHUMATh: bubmorekal [OK

yriepoja. Aacoporusi. - 3HAUECHUE HEMETAJLIOB JIJIS https://m.edsoo.ru/
JKUBBIX OPTaHU3MOB; 00adfd9c

40 | VYrapnsrii ra3. Ero - OCHOBBI 3/J0pOBOTO 00pasa bubnuorexal [OK
cBoiicTBa. JleiicTBre Ha KU3HU; https://m.edsoo.ru/
OpraHM3M. 00adfebe

41 | Yriekucislii ras. ®opmupoBaHUe bu6mmorexal [OK
YrospHas KMCI0TA U ee SKOHOMHYECKUX 3HAHUI: https://m.edsoo.ru/
comu. Kpyrosopot 3HATh/IOHUMATB/YMETh OOadfebe
yrjepojia B Ipupoae. ONPEACTIATD!

42 | IlpakTudeckas paboTa - HaX0X/ICHUC HEMETAJIJIOB B bubnunorexal [OK
Ne6 « IMonmyuenune IpUpoJie, pallHOHAIEHOM https://m.edsoo.ru/
okcuma yriaepoga(IV) u HCIT0JIb30BAHUN HEMETAJIOB, 0 | 00ae027e
M3y4eHHEe ero CBOMCTB. croco0ax 3aliuThl.

Pacno3naBanne
KapOOHATOB

43 | KpemHuii u ero ®opMupoOBaHNE HAYYHOTO bubnunorexal [OK
coenuHenus. CTEKIo. MHPOBO33PCHUS: https://m.edsoo.ru/
LemeHT. 3HATH/TIOHUMATh/YMETh 00ae080a

44 | O6o0mmeHue o Teme OTPENEIATh: bubnmmorexal [OK
«Hemeramisn» - IPUYUHHO-CJICJICTBCHHBIE https://m.edsoo.ru/

CBSI3U MEXy CTPOCHUEM 00ae0el8

45 | O60O0IIECHHE 1T0 TEME aToMa, XMMHYECKOH CBS3BIO, bu6mmorexal [OK

«Hemeramien» TUTIOM KPUCTAJITMYECKOMN https://m.edsoo.ru/
PEIISTKH METAJIJIOB M UX 00ae0el8

46 | KontpoJsibHas pabota COCIMHEHHH, UX bubmuorexal [OK
No2 no teme (puznyeckumMu U XUMUYECKUMU | https://m.edsoo.ru/
«Hemertamnbny CBOICTBaMH. 00ael103e

47 | TlonoxeHHne METAILJIOB - OOBACHATH MaTepUabHOE bubmuorexal [OK
B [IEPHOINYECKOI €IMHCTBO BEILIECTB ITPUPOJIbI https://m.edsoo.ru/
CUCTEME XUMHUYCCKUX IIyTEM COCTAaBJICHUA 00ael03e
anemenToB /[l. W. TCHCTHYCCKUX PAO0B
Menneneesa. METaJlJIOB.

MerTadeckas CBs3b.

du3znyecKre CBOMCTBa ®opmuposanue

MeTanioB. CIIaBsl HaTPUOTHYECKOIO BOCITUTAHUS:
METaLIOB. 3HaTh/TIOHUMATH

48 | HaxoxaeHue METAILIOB - POJIb POCCHICKHX YUCHBIX B bu6morexal [OK
B ipupoje. Oomme PasBUTHUHU MCTAJLTYPIHH. https://m.edsoo.ru/
CHOCOOBI UX MOTYYSHHS 00ael03e

49 | XuMHUYECKHE CBOMCTBA dopmupoBaHne 5 bubmuorexal [OK
MeTalioB. P BaJICOJIOTHYCCKUX 3HAHUH. https://m.edsoo.ru/
AKTUBHOCTH METAJLJIOB. 3HATh/TIOHNMATb! 00ael1156
(DIEKTPOXUMUUECKHIA - 3HAYCHUE METAJIOB JJIs
DS HATIPSDKEHHS JKUBBIX OPTaHU3MOB;

METAJLIIOB) - OCHOBBI 3JIOPOBOTO 00pa3a
50 | [leno4uHbIE METAILIBI. KU3HH, bubmuorexal [OK
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HaxoxeHnes https://m.edsoo.ru/
npupoje, puzndeckue dopmupoBaHue 00ael4b2

1 XUMUYCCKUE HSKOHOMUYCCKUX 3HAHHM:

CBOJCTBa 3HaTh/IOHUMATh/YMETh

51 | Okcuapl ¥ TUAPOKCUIBI OIIPENEIATh: bubmmorexal [OK
[IEJIOYHBIX METAIIIOB. - HaX0XICHUE METAJUIOB B https://m.edsoo.ru/
[Ipumenenwne npupoje, Buaax Metamypruu, | 00ael4b2
IIEJIOYHBIX METAJIJIOB. panMoHaILHOM

52 | lllenouHo3eMeIbHbBIC HCTIOB30BAHUN METAJIJIOB OT bu6mmorexal [OK
Mmetasuisl. HaxoxieHue KOpPpO3UH. https://m.edsoo.ru/
B mpupoje. Kanpuuii u - pemiath 3a1a4M C 00ael14b2
€ro COCAMHCHHUSI. MIPOU3BOICTBCHHBIM
KecTkoCTEL BOOEI U COICPKAHUCM.

CrocoOkI ee
yCTpaHEHUSI.

53 | AnroMuHUH. bubnmmorexal [OK
HaxoxneHue B https://m.edsoo.ru/
npupoje. CBoiicTBa 00aelc64
AJTFOMUHHSL.

54 | AmdoTepHOCTh OKCHIA dopmMupoBaHHE bubmuorexal [OK
U THIPOKCH 1A SKOJIOTUYECKUX 3HAHUM: https://m.edsoo.ru/
QTIOMUHUSL. 3HaTh/IOHUMATH/YMETh 00aelc64

55 | XKeneszo. Haxoxaenue B MIPUMEHSTH: bubnuoTtexal [OK
npupoe. CBoiicTBa - IpaBUJIa TEXHUKH https://m.edsoo.ru/
xKemesa 0€301aCHOCTH TIPH 00aeld86

56 | CoeguHeHHs Kenesa. BBINOJIHCHUH IIPAKTHYCCKUX bu6mmorexal [OK

pabort ¢ uensto popmupoBanus | https://m.edsoo.ru/
OepeKHOTO OTHOIICHHS K 00ae35e6

57 | IlpakTuyeckas pabora CBOEMY 310pOBbIO U 310pOBBIO | bubianorekal [OK
Ne7 Pemrenue OKPYKAIOLIMX. https://m.edsoo.ru/
IKCIIEPUMEHTATBHBIX - Ipo0JIeMbl OXPaHbI 00ae3de8
3aJ1a4 10 TeMe OKPYKaIOIIEH Cpeipbl,

«MeTauibl U KX CBSI3aHHBIX C XMMHYCCKUM
COCIMHEHUS MIPOU3BOJICTBOM.

58 | Iloaroroska K
KOHTPOJILHOU paboTe
No3 o Teme «MeTasmibl

59 | Pemienue 3amauy. bu6mmorexal [OK
IMoaroroBka k https://m.edsoo.ru/
KOHTPOJIBHOM padoTe. 00ae3de8

60 | KonTponbsHas pabora bubnunorexal [OK
Ne3 no Teme https://m.edsoo.ru/
«MeTamibhy 00ae0dOa

61 | Opranuyeckas XUMUS. dopmupoBaHue
YT1eBoaopoIsL. HPABCTBEHHOTO BOCITUTAHHS:

[IpenensHbIe. 3HaTh/TIOHUMATh/yMETh
Haceimenneie. OTIPEIEINIATD:

62 | HempenenbHble - COUMAIIbHYIO 3HAUUMOCTHU U
(HeHaCBIILIEHHBIE) coJiepxkaHue npodeccuii,

YTIEBOI0POIBI CBSI3aHHBIX C XUMUEH.

63 | HUrorosas
MIPOMEKYTOYHAS dopmupoBaHue
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arrectauus B opme
KOHTPOJIHON paboThI

64 | IlpousBoaHbIE
YTJIEBOIOPO/JIOB.
CriupTsl.

65 | KapOoHOBBIC KHCIIOTHI.
CrnoxHble 3QUpHI.

66 | XKupsl. YriaeBoabl

67 | AMUHOKHUCIIOTBIL
benku. [lonumepst

68 | OGoOmmaroIMii ypox 1mo

TeMe: BaxkHeilinme
KJIACChI OPraHUYECKUX
CoeqUHEHNN

HKOJOTUYECKUX U
SKOHOMUYECKUX 3HAHUM:
3HaTh/IOHUMATh/YMETh
OIIPENEIIATD:

- OTBETCTBEHHOCTb 32
MIPUMEHEHHUE TTOJTYICHHBIX
3HAaHUU U YMEHHM, IO3UTUBHON
pPOJIM XUMUU B KU3HU
COBPEMEHHOTO OO0IIIeCTBa,
HEO0OXOAUMOCTH XUMUYECKU
rPaMOTHOTO OTHOIICHHMS K
CBOEMY 3/I0POBbIO U
OKpY>Kalolllen cperie;

- pelaTh 3aJa4u ¢
9KOJIOTMYECKHUM COJIEP’KaHUEM;
- pelaTh 3aJa4u ¢
MIPOU3BOICTBEHHBIM
COJIep’)KaHUEM.

bu6mmorexal [OK
https://m.edsoo.ru/
00ad9ch2

bu6mmorexal [OK
https://m.edsoo.ru/
00ad9ch2

bu6mmorexal [OK
https://m.edsoo.ru/
00ad9ch2

bu6mmorexal [OK
https://m.edsoo.ru/
00ad9ch2
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	Планируемые результаты учебного предмета
	Содержание учебного предмета
	Первоначальные химические понятия.
	Кислород. Водород.
	Вода. Растворы.
	Основные классы неорганических соединений.
	Строение атома. Периодический закон и периодическая система химических элементов Д.И. Менделеева.
	Строение веществ. Химическая связь.
	Типы расчетных задач:
	Примерные темы практических работ:
	9 класс
	Тема 1. Классификация химических реакций.
	Демонстрации.
	Тема 2. Электролитическая диссоциация.
	Тема 3. Галогены.
	Тема 4. Кислород и сера.
	Тема 5. Азот и фосфор.
	Практические работы
	Тема 6. Углерод и кремний.
	Тема 7. Общие свойства металлов.
	Практические работы.
	Тема 8. Основы органической химии.
	Демонстрации. (1)
	Тематическое планирование, в том числе с учетом рабочей программы воспитания с указанием количества часов, отводимых на освоение каждой темы.
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