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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamma ydeOHOro mpeamera «XHMHUS» HAa YPOBEHb OCHOBHOTO OOILEro
obOpazoBanus A o0ydaromuxcsi 8—9-X KiraccoB pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

- O@enepanbHoro 3akoHa oT 29.12.2012 Ne273-®3 «O06 oOpasoBanuu B Poccuiickoit
denepanuny;

- TpUKa3a MHUHUCTEPCTBa oOOpa3zoBanus M Hayku PD ot 17.12.2010 Nel897 «O6
yTBepkAeHUH (eAepantbHOr0 TroCyJapCTBEHHOro 00pa3oBaTeNIbHOTO CTaHAApTa OCHOBHOTO
o0111ero 0Opa3oBaHuUs»;

- npuka3za Munnpocpemenus oT 18.05.2023 Ne370 «OO6 yrBepxkaeHuu (eaepanbHOM
00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHUsY;

- y4eOHOro IUIaHa OCHOBHOT'O 0O1Iero o0pa3oBaHUs, YTBEPkKACHHOro npukazomMm MbOY
«HoBotaBomxanckas  COILl» or 30.08.2024 Ne284 «O06  yTBEpKIEHUM  OCHOBHOU
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUs»;

- (henmepanpHOI pabodyei mporpaMMbl y4eOHOTO TIpeaMeTa « X UMUS».

CBs3b ¢ padoyeil NporpaMmMoii BOCIMTAHUS HIKOJIbI

Peanu3anus BOCHHMTATENBHOrO MOTEHIMATa YPOKOB XHUMHUHM (YPOUHOH JesTEeIbHOCTH,
ayIUTOPHBIX 3aHATUH B paMKax MAaKCUMaJIbHO JIOIMYCTUMOM  yueOHOW  HarpyskH)
IIPElyCMaTPUBAET:

- MaKCHUMaJbHOE HCII0JIb30BAHUE BOCIIUTATENIbHBIX BO3MOYKHOCTEH COIEpX aHUS YPOKOB
s (popMUPOBaHUS y OOYYaIOUIMXCS POCCUMCKUX TPAJAULUMOHHBIX JAYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX ~ LIEHHOCTEH, POCCHICKOr0 HCTOPUYECKOTO CO3HAHUS HA  OCHOBE
UCTOPUYECKOIO MPOCBEIEHHs; MOA00p COOTBETCTBYIOLIETO COJEpKAHUS YPOKOB, 3aJaHM,
BCIIOMOTaTeJIbHBIX MaTepUaioB, IPOOJIEMHBIX CUTYalUi 17151 OOCYKACHMUIA;

- BKJIIOUEHHUE B COJIEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIIUTAHUS, UX
yUeT B ONpe/IeNIEHUU BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIHUTATENLHOE BO3/ACHCTBHE
Ha JINYHOCTh B COOTBETCTBUU C BOCIUTATENIbHBIM HJI€AJTIOM, IIEJIbI0 U 3a/ladaMH BOCIUTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEATU3ALUI0 IPUOPUTETA BOCIUTAHUS B
y4eOHOM JeSTENHHOCTH;

- IpUBJICYEHUE BHUMAHUs 00YyJaIOLIMXCS K [ICHHOCTHOMY aCHEeKTYy U3y4aeMbIX Ha ypoKax
PEeIMETOB, SBJICHUN W COOBITUN, WHULIMUPOBAHUE OOCYXIEHUH, BBICKA3bIBAHUNM CBOETO
MHEHHS, BBIPAOOTKM CBOETO JIMYHOCTHOTO OTHOIICHUS K HM3y4aeMbIM COOBITUSIM, SBICHHSM,
Iunam;

- TpPUMEHEHUE MHTEPAKTUBHBIX (opM y4yeOHOM paboOThl — MHTEIEKTYalbHbIX,
CTUMYJIMPYIOIIMX [O3HABATEJIbHYI0 MOTHBAIIMIO, WUIPOBBIX METOJUK, IUCKYCCHUH, AAIOIINUX
BO3MOXHOCTh IMPHOOPECTH OIBIT BEAECHUS KOHCTPYKTMBHOTO [HAliora; TPYyNIOBOW paboTHI,
KOTOpasi Y4UT CTPOUTH OTHOILEHUS M JEeMCTBOBAaTh B KOMAaHMAE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBIIUICHHUS;

- moOyxaeHne oOydJaronuxcsi coOM0IaTh HOPMBI TOBEACHUS, IMpaBUiia OOIIEHUS CO
CBEpCTHUKAMM M TIeJarOTHYeCKUMU pabOTHUKAMH, COOTBETCTBYIOIIME YKIAAY IIKOJIBI,
YCTaHOBJICHUE M MOIEPKKY JOOpOKeIaTeIbHON aTMOC(EPHI;

- OpPraHM3alMI0 HAaCTaBHUYECTBA MOTHMBHMPOBAHHBIX M ASPYIUPOBAHHBIX OOYyYarOIIHUXCS
HaJ HEYCIEBAIOIMMU OJHOKJIACCHUKAaMH, B TOM 4YHCJIE€ C OCOOBIMH 00pa3oBaTEIbHBIMU
NOTPEOHOCTAMH, JAIOLIEr0 OOYYaIONIMMCS COLHAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA M
B3aMMHOM ITOMOIIIH,

- MHULOUUPOBAHME W TMOJJIEP)KKY HCCIEI0BATEIbCKOW JEATETbHOCTH OO0Y4aroluxcs,
IUTAHUPOBAHUE W BBINOJIHEHHE WHAMBUAYAJIbHBIX U TPYIIOBBIX IPOEKTOB BOCIUTATEIbHOMN
HaIpaBJIEHHOCTH.



Pe?)y.]'H:TaTBI C€ANHCTBaA y‘-IeGHOﬁ U BOCIIUTATEIILHOU ACATCIIbHOCTU OTPAXXCHBI B pasaciic
paboueii mporpaMMbl «JIMYHOCTHBIC PE3yabTaThl U3YYCHHUS YueOHOro mHpeaMera «XUMHsSI» Ha
YPOBHE OCHOBHOTO 001IIero 00pa3oBaHUs.

HnannpyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁﬂoro nmpeamMera
I/I3yquI/Ie XMMHH B OCHOBHOM IIIKOJIE IaéT BO3MOKHOCTHb JIOCTHYb CICOYIOIIUX
PE3YyJIbTAaTOB B HAIIPABJICHUU JIUYHOCMHO20 PASBUTHSL

1) BOCIIUTAHHE POCCHUMCKON Tpa’kJaHCKON MACHTUYHOCTHU: MATPUOTU3MA, JTIOOBU U
yBakeHUs: K OTedecTBy, 4yBCTBAa T'OPJIOCTH 3a CBOIO POIMHY, 3a POCCHHCKYI0 XHMHUYECKYIO
HayKy,

2) (dbopMHIpOBaHKE IIETOCTHOTO MUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAayKHW W OOLIECTBEHHOW MPAKTHKHU, a TAKXKE COLMAIBLHOMY, KYJIbTYpPHOMY,
S3BIKOBOMY U TyXOBHOMY MHOT'000Pa3Hi0 COBPEMEHHOT'O MHPA;

3) ¢dbopMHUpOBaHHE OTBETCTBEHHOTO OTHOIICHWS K YYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPa3BUTHIO M CaMOOOPAa30BaHMIO HA OCHOBE MOTHBALMM K OOYYEHUIO U
MO3HAHUIO, BBIOOPY NpodUiIbHOr0 00pa30BaHUS HAa OCHOBE MH(GOpPMALMU O CYLIECTBYIOLIUX
npodeccusix W JUYHBIX NPOPECCHOHANBHBIX MPEANOYTEHHH, OCO3HAHHOMY MOCTPOCHUIO
UHIMBUYAIbHOW 00pa30BaTeNbHON TPACKTOPHH C YYETOM YCTOMYMBBIX IO3HABATEIBHBIX
HUHTEPECOB;

4) dbopMHUpOBaHHE KOMMYHUKATUBHON KOMIIETCHTHOCTH B 00pa30BaTEIIbHOM,
OOIIIECTBEHHO  TOJIE3HOM, y4eOHO-HCCIeAOBATEIbCKOM, TBOPYECKOM W JIPYrUX BUAAX
JIESITENBLHOCTH;

5) (dbopMHpoBaHKE MOHUMAHUS LIEHHOCTH 3/10pOBOT0 U 0€30MacHoro oopasa *HU3HH;
YCBOEHHE IMpaBWJ HWHAMBUAYAJIBHOTO U  KOJJIGKTUBHOIO 0O€30MacHOrO IIOBEJEHHUS B
YPE3BBIYAMHBIX CUTYALUAX, YITPOXKAKOIIUX )KU3HU U 30POBBIO JIFOACH;

6) ¢dbopMHpOBaHKE TO3HABATENbHOW M MH()OPMAIIMOHHOW KYJIbTYPHI, B TOM YHCIE
pa3BUTHE HaBBIKOB CaMOCTOSITENIbHON paboThl C yueOHBIMU MOCOOUSMHU, KHUTAMHU, TOCTYIHBIMU
UHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUH;

7) (GbopMHpOBaHHE OCHOB HKOJIOTMUECKOTO CO3HAHHWS Ha OCHOBE IPU3HAHUA
LIEHHOCTU >XM3HU BO BCEX €€ MpPOSBIEHUSAX U HEOOXOJIUMOCTH OTBETCTBEHHOI'O, OEpekHOTo
OTHOLIECHUSI K OKpPYKaIOILIEN cpeae;

8) pa3BUTHE TOTOBHOCTM K pEIICHHIO TBOPYECKUX 3alad, YMEHHS HaXOIUTh
aJIeKBaTHbIE CIIOCOObI TOBENEHMS M B3aUMOJEWCTBUS € HapTHEpaMH BO BpeMs ydeOHOH u
BHEYUEOHOU JEsTeNbHOCTH, CIOCOOHOCTH OLIEHUBATh MPOOJEMHBIE CUTYallUd M ONEPATHBHO
IPUHUMATh OTBETCTBEHHBIE PELICHUS B PA3IMUHBIX MPOIYKTUBHBIX BUIAX JESITEIbHOCTH.

Memanpeomemmnvimu pe3ylbTaTaMi OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl
OCHOBHOT'0 00111ero 00pa3oBaHUs ABISIOTCS:

1) OBJIQJICHHNE HaBBIKAMH CAMOCTOSATEILHOTO TPHOOPETEHUsT HOBBIX 3HAHHM,
OpraHu3aIy y4eOHOU IeATeTLHOCTH, IIOMCKA CPEJICTB €€ OCYIIECTBICHNUS,

2) YMEHUE IUIaHUPOBATh MYTH JTOCTHKEHUS 1ieJied Ha OCHOBE CaMOCTOSITENIHHOTO
aHaJM3a YCJIOBHUH U CPEACTB UX JOCTHXKCHHS, BBIICIATh AIbTEPHATUBHBIE CIIOCOOBI IOCTHKEHUS
nenu W BBIOMpaTh Hambosiee S(PQPEKTUBHBIN CMOCOO, OCYIIECTBISATH MO3HABATEIHHYIO
pedaekcuio B OTHOIIEHUH JEHCTBUMN IO PEIIEHNI0 YI4eOHBIX U TT0O3HABATEIBHBIX 33/1a4;

3) YMEHHE MOHUMATh MPOOJIeMYy, CTaBUTh BOIPOCHI, BBIIIBUTaTh THUIIOTE3Y, JAaBaTh
ompesieNieHus] TOHATUAM, KJIacCUQHUIMPOBaTh, CTPYKTYpUpPOBATh MaTepHal, MPOBOJIUTH
OKCIIEPUMEHTBI, apTyMEHTHPOBATh COOCTBEHHYIO TO3UIINIO, (OPMYIUPOBATh BBIBOABI U
3aKJII0YCHUS;

4) YMEHHE COOTHOCHUTH CBOM JICHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYLIECTBIISITh KOHTPOJIb CBOEH JI€SITEIbBHOCTU B MPOLECCE JOCTUKEHUS pe3ysIbTaTa, ONPEALIsITh
CrocoObl TEUCTBUI B paMKax MPEJI0KCHHBIX YCIOBHH M TpeOOBaHUH, KOPPEKTHPOBATH CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSIOLLECHCS CUTYyalUEeH;



5) ¢dbopmMHpOoBaHHE M Pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIIOJIb30BAaHUS
MHCTPYMEHTOB M TEXHHYECKHUX CpPEACTB HH(OPMALMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB U
MPOrPaMMHOTO O0ECTICUeHHs) KaK HHCTPYMEHTAILHON OCHOBBI Pa3BUTHSI KOMMYHHUKATHBHBIX H
MO3HABATEJIbHBIX YHUBEPCAIbHBIX YU€OHBIX JACHCTBUN;

6) YMEHHUE CO37aBaTh, IPUMEHATH U IPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOJIEIIN U
CXEMBI JJIs pelIeHUs y4eOHBIX U TO3HABATENIBHBIX 3a/1a4;
7) yMEHHUE U3BJIEKaTh HHPOPMALIMIO U3 PA3IMYHBIX UCTOYHUKOB (BKIJIIOYAs CPEICTBA

MaccoBoi uWH(pOpMANKUK, KOMIAKT-AWCKH Y4eOHOTrO Ha3zHa4deHus, pecypchl HWHTepHeTa),
CBOOOJTHO TOJIL30BAThCS CITPABOYHOM JTUTEPATYPOil, B TOM YHUCIIC U HA AIEKTPOHHBIX HOCUTEIISX,
co0r0aaTh HOPMBI HHPOPMAITMOHHON H30UPATEIbHOCTH, ITHKHY;

8) yMEHUE Ha IMPaKTUKE I[0/Jb30BATbCI OCHOBHBIMM JIOTUYECKUMH IpUEMA-
METOaMu HaOJII0IeHUs, MOACTHPOBAHUS, OOBSICHEHUS, pEIIEHHs TPO0IeM, TPOTHO3UPOBAHUS U
Ap.;

9) YMEHUE OpraHu30BaTh CBOK JKM3Hb B COOTBETCTBUHM C IIPEACTABICHUSIMHU O
3I0pOBOM 00pase KU3HHU, MPaBax M 00sA3aHHOCTAX TPAXKAAHUHA, [IEHHOCTSIX OBITHS, KYJIbTYPHl U
COLIMAJIBHOT'O B3aUMOJIECHUCTBHS;

10)  ymenme BHINONHATH TO3HABATENbHBIE M NPAKTHYECKHE 3aaHHA, B TOM UHCIIE
IIPOCKTHBIE;

11) YMCHHUEC CaMOCTOATCIBHO W AapryMmMCHTHPOBAHHO OLCHMBATL CBOU IICﬁCTBHSI n
JCHCTBUS OJHOKJIACCHUKOB, COJEPIKATEIIbHO OOOCHOBBIBAs MPABHIIBHOCTh HJIM OIIHOOYHOCTD
pe3yibTrarta U crnocoba JeHCTBUs, aJIeKBATHO OIEHHBATh OOBEKTUBHYIO TPYIAHOCTh KaK MeEpy
(aKTHYECKOro WIIM MPEIIOIaraéMoro pacxoja pecypcoB Ha PELICHUE 3aJadyl, a TaKKe CBOU
BO3MOXXHOCTH B JIOCTFDKECHHH IIEJIH ONPEIEIEHHON CIIOKHOCTH;

12)  ymenue pa6oraTs B rpymie — 3(HEKTHBHO COTPYAHUYATH U B3aHMOIEHCTBOBATE
Ha OCHOBE KOOPJWHAIIMU Pa3IMYHBIX TO3UIIUI TIPU BHIPAOOTKE OOIIET0 PEIICHUs B COBMECTHOM
JEeSATeNIbHOCTH; CIIyIIaTh MNapTHEpa, (OpMYyIUpOBaTh U AaApPryMEHTHPOBaTh CBOE MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOIO MO3HUIIMIO U KOOPAHMHHPOBATH €€ C MO3UIKeil MapTHEPOB, B TOM
YUCJIC B CUTyallUW CTOJIKHOBCHHUA MHTCPCCOB; IMPOAYKTHBHO pa3pCliaThb KOH(l)J'II/IKTBI Ha OCHOBE
yuéTa UHTEPECOB M MO3UIINIA BCEX UX YUaCTHUKOB, TIOUCKA U OIICHKU albTEPHATUBHBIX CIIOCOOOB
HX paspelieHus.

Ilpeomemnvimu pezynemamamu OCBOEHUS OCHOBHOH 00pa3oBaTenbHON MPOTpamMMBbl
OCHOBHOTO 00IIIeT0 00pa30BaHMUS SBISIOTCS:

1) dbopMUpOBaHHE TEPBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX TMPEJCTABICHUN O
BEILIECTBAX, HUX MPEBPALICHUSAX U IPAKTUYECKOM IMPUMEHEHHUH; OBJIAJECHUE IOHATUHHBIM
arrapaToM. aToM, MOJIEKYJIA, XUMUYECKHM JJIEMEHT, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO,
cMech (OIHOPOAHAS. U HEOJHOPOHAs ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJIEKYJIsIpHAsI
Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas 10JIs1 XUMUYECKOTO YJIEMEHTA B
COCTMHEHUH, MOJISIPHBIA 00BEM, OKCUJ, KUCIOTa, OCHOBAHUE, COJb, AIEKTPOOTPUIIATEILHOCTD,
CTENEHb OKHWCJICHUS, XMUMUYECKasl PeaKmus, KIacCU(PUKAIMSA PEaKIHii: peakiuu COeIUHEHUS,
PEaKIUU PA3JIOKEHUS, PEaKIUU 3aMEIICHUs, PEeaKIuu OOMEeHa, 9K30- M DHIOTEPMHYECKHE
peakiuu, TerIoBor A(QeKT peakiuu, SApPO aToMa, AJIEKTPOHHBIA CJIOW aToma, aTOMHas
opOuTanb, paadyc aroma, XUMHUYECKas CBS3b, MOH, KaTHOH, aHHUOH, PacTBOp, MaccoBas OIS
BelecTBa (MPOIEHTHAs KOHIICHTPAIUsI) B PAcTBOPE, PACTBOP, DIEKTPOJIHMTHI, HEIIEKTPOJHUTHI,
DIIEKTPOJIUTHYECKAs] AMCCOIMAINS, DPEAKIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTHUMble W HEOOpaTHMBbIC PEAKINH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKUuMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCICHHUE W BOCCTAHOBJIIEHUE, aJUIOTPOIIHS,
aMm(doTepHOCTh, XUMUYECKast CBsI3b (KOBaJEHTHAs, HOHHAS, METAJUIMUECKas), KPUCTAJUTMIECKas
pemeéTka, KOppOo3usi METAJUIOB, CIUIABBI, CKOPOCTh XHWMHYECKOW PpPEAKUHUH, MPENAEITBHO
nonyctumas konuneHTpanus [1JIK BemecTBa

2) OBnageHue CHMBOJIIMYECKUM SI3bIKOM XHMUU;
3) OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTU OCHOB XMMHYECKOM HAayKH KaK 00JacTH



COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKHUX MPEBPAIICHUN HEOPTraHMUYECKUX U OPTraHMYECKHUX
BEIIECTB KAaK OCHOBBI MHOTHMX SIBJICHUHW JKUBOM M HEXHUBOW TPUPOABL; YIriIyOJIeHUE
MIPEICTABJICHUI O MaTepUaIbHOM €IMHCTBE MUDPA;

4) OBJIaJICHUE OCHOBAMU XMMHMYECKON IPaMOTHOCTHU: CIIOCOOHOCTHIO aHAJIU3UPOBATH
1 00BEKTUBHO OIICHWBATh KU3HEHHBIC CUTYAIlUU, CBSI3aHHBIC C XUMHEH, HABBIKAMU 0€30TIaCHOTO
oOpallieHus ¢ BEIIeCTBAMHU, UCIIOIb3yEMbIMH B MIOBCETHEBHOM KU3HU; YMEHHEM aHAJIU3HPOBATh
U TUIAHUPOBATh SKOJIOTMYECKH Oe30mMacHOe IOBeIeHHE B IENsAX COepexeHus 370pOBbS U
OKPY’KaroIllel Cpeabl;

5) (dhopMUpOBaHHE YMEHHI yCTAaHABIMBATH CBSI3M MEKIY PEaTbHO HAOIIOIaeMbIMH
XUMHUYECKUMH SIBJICHUSMU U MPOLIECCAMU, TPOUCXOISIIUMUA B MUKPOMHUPE, OOBSICHITH TPUUHHBI
MHOT000pa3usi BEIEeCTB, 3aBUCUMOCTh HX CBOMCTB OT COCTaBa W CTPOCHHS, a TaKxke
3aBUCUMOCTb IPUMEHEHUS BELIECTB OT UX CBOMCTB;

6) npuoOpeTeHne OMbITa UCIOJIb30BAHUS PA3JIMYHBIX METOJIOB M3y4YEHUsS BEIECTB;
HaOJIOZICHUS 32 UX MPEBPALICHUSIMH MPU MPOBEICHNUN HECTIOXKHBIX XUMUYECKUX IKCIIEPUMEHTOB
C UCIOJIb30BaHUEM J1aOOPATOPHOTrO 00OPYI0OBAHUS U MPUOOPOB;

7) YMEHHE OKa3blBaThb IIEPBYI0 IIOMOIIb IPH OTPABICHUAX, OXKOrax M JPYrux
TpaBMax, CBA3aHHBIX C BEIIECTBAMHM U JIAOOPATOPHBIM 000PYIOBAaHUEM;
8) OBJIaJiIcHHEe NpuéMaMu paboThl ¢ HMHOpPMAIMEN XHUMHUYECKOIO COAEpkKaHMS,

MPEJICTABICHHON B pa3Hoil opme (B BUAE TekcTa, GopMyll, TpadyKOB, TAOJUIHBIX JTaHHBIX,
cxem, Gororpaduii u 1p.);

9) CO3/]JaHUE OCHOBBI Isi (POPMUPOBAHUS UHTEPECA K PACHIMPEHHUIO U YriIyOJeHUIO
XUMHUYECKHX 3HAaHUN M BBIOOpA XMMHUU Kak MPOQUIBLHOTO MpeAMeTa MpH Mepexoie Ha CTYIEHb
cpenHero (moyiHOTO) oOMmero oOpa3oBaHus, a B JalbHEHWIIEM M B KadyecTBe CQepbl CBOCH
po¢eCCHOHAIBHON JEATEIHHOCTH,

10)  ¢opmupoBanue mHpeACTaBIEHHI O 3HAYEHMM XMMHYECKOH HAyKH B pPELICHUM
COBPEMEHHBIX JKOJOTHYECKHX MPOoOJIeM, B TOM YHCIIE B TPEIOTBPANICHHH TEXHOTCHHBIX U
HKOJIOTMYECKUX KaTacTpod.

OCHOBHbBIE OHATHSI XUMUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPEICTABIEHUI)

Buinycknuk nayuumcesn:

. OTHCHIBATh CBOWCTBA TBEPIBIX, KHUJIKHX, ra3000pa3HbIX BEIIECTB, BBIACIAS UX
CYIIIECTBEHHBIC TTPU3HAKY;

. XapaKTepU30BaTh BEIECTBA MO COCTaBY, CTPOCHHIO M CBOMCTBAaM, YCTaHaBIMBAThH
MPUYUHHO-CJIEICTBEHHBIE CBSA3U MEKIY JTaHHBIMU XapaKTePUCTUKAMHU BEIECTBA;

. pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATHA: aToOM, MOJICKYIa,
XUMHUYECKHM DJEMEHT, MPOCTOe BEIIECTBO, CII0)KHOE BEIIECTBO, BAJIGHTHOCTb, HWCIOIB3YS
3HAKOBYIO CUCTEMY XUMUH;

n300pakaTh COCTAaB MPOCTEHIIMX BEIIECTB C IOMOIIBI0 XUMHUYECKUX (opMyn u
CYITHOCTh XUMHYECKHUX PEaAKIHiA ¢ TTOMOIIbI0 XUMUICCKUX YPaBHEHUN

. BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a
TaK)XK€ MaCCOBYIO JIOJTFO XUMHUYECKOTO DJIEMEHTA B COCTMHECHHUSIX

CPaBHHBATH 10 COCTaBY OKCHJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH.

. KJIaCCU(UIIMPOBATh OKCUBl U OCHOBAHUS IO CBOMCTBAM, KHUCJOTHI U COJIA - IO
COCTaBY;

. ONKCHIBATh COCTAaB, CBOMCTBA W 3HaueHUWe (B TMPUPOJE U MPAKTUUYECKOU
JESATEIBHOCTH YEJIOBEKA) IPOCTBIX BEIIECTB — KHUCIOPOJa U BOJOPOJA;

. JTaBaTh CPABHUTEIbHYIO XapaKTEPUCTUKY XUMUYECKUX IJIEMEHTOB U BaKHEHUIINX
COEIMHEHUI €CTECTBEHHBIX CEMENCTB LIEIOYHBIX METAJJIOB U FAJIOT€HOB;

. M0JIb30BATHCS JTA0OPATOPHBIM 000PYJOBAHUEM U XMMHUYECKOH MOCYI0H;

. IPOBOJUTH HECJIOKHBIE XMMUYECKHE OIBITHI U HAOJIIOAEHUS 32 M3MEHEHUSIMU

CBOICTB BELIECTB B IPOLIECCE UX MpEeBpallleHui; coOt01aTh MpaBUia TEXHUKU 0€30MacHOCTH
IpY IPOBEICHUH HAOIIOACHUIN U OTIBITOB;



pasnnanL BKCHepI/IMCHTaHBHO KHUCIIOTBI H H.[éJ'IO‘-II/I, HOJ'H:3y$ICB I/IHI[I/IKaTOpaMI/I;
0CO3HaBaTh HEOOXOAMMOCTH COOJIIOJICHUSI Mep O€30MacHOCTH MpU OOpAIICHUH C KUCIOTaMH U
IEJI0YaMH.

BotnyckHuk noayuum 603M0MCHOCHIL HAYUUMLCA .

. rpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM JKU3HH;

. OCO3HaBaTh HEOOXOAMMOCTH COONIOACHHS MPaBHJ SKOJIOTMUYECKH O0e30macHoro
MOBEJICHUS B OKPYXKAIOUIEH ITPUPOJHOM CpeLIE;

. MOHUMATh CMBICT M HEOOXOAUMOCTh COOJIIOICHUS TPEITUCaHU, TpeIslaraeéMbIX B
MHCTPYKLHUSAX 10 UCIIOIB30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIp.;

. UCIIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBBbIE KOMIIETEHTHOCTU IPHU BHIIOJHEHUH

WCCJICIOBATEILCKUX MPOEKTOB M0 M3YYCHUIO CBOMCTB, CIIOCOOOB MOJYYEHHUS U PACIIO3HABAHUS
BEIIIECTB;

. pa3BUBAaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTh, UCIIOJIb3Ysl CPEICTBA YCTHOTO U
MUCHbMEHHOTO OOIIEHHUs, MPOSBIATH TOTOBHOCTh K YBAXKEHUIO HMHON TOYKU 3pEHHs MpU
00CYXICHUU PE3yJIbTAaTOB BHITIOJIHEHHON PaOOTHI;

. 00BEKTUBHO OLIEHUBATh MH(POPMAIUIO O BELIECTBAX W XMMUYECKUX Ipoleccax,
KPUTUYECKH OTHOCUTBHCS K TICEBJIOHAY4YHOM HWH(OpManuu, HEJO0OPOCOBECTHON peKjame,
Kacarolleics UCTIOIb30BaHMS PA3TUYHbBIX BEIIECTB.

Ilepuoanueckuii 3aK0OH U MepHOAUYECKAS] CHCTeMa XUMHYecKuX iemeHToB JI. U.
MennesieeBa. CTpoeHuHe BelllecTBa

Buinycknuk nayuumcs:

. KJIaCCU(UIIUPOBATH XUMUYECKUE JIEMEHTHI Ha METaIlJIbl, HEMETaJUIbI, SJIEMEHTHI,
OKCHUJIBI ¥ TUJIPOKCHUIBI KOTOPHIX aM(OTEPHBI, U MHEPTHBIC SJICMEHTHI (ra3bl) JUIS OCO3HAHHS
BaXHOCTH YIOPSATOUYEHHOCTH HAYYHBIX 3HAHUMH;

. pacKphIBaTh CMBICI IepuonuecKkoro 3akona . . Menaeneena;

. OMKCHIBATh U XapaKTepu30BaTh TaOMMUHYIO (GOpMYy MEPUOAUYECKON CHUCTEMBI
XUMHUYECKHUX DJICMCHTOB,

. XapaKTepU30BaTh COCTaB aTOMHBIX SAEP U PACHPEICICHUE YUCIa SJIEKTPOHOB 10

SJICKTPOHHBIM CJIOSIM A4TOMOB XHMHUUYCCKHX OJICMCHTOB MaJbIX IICPUOJ0B HCpHO}IHHGCKOﬁ
CHUCTCMBI, a TAK)XXC KaJIud U KaJIbLIHA,

. pa3nuyaTh BHUABI XHUMHUYECKOW CBA3W: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO,
KOBAJIEHTHYIO HETIOJISIPHYIO U METAJUIMYECKYIO;

. n300pakaTh AJIEKTPOHHBIE (DOPMYIIBI BEIIECTB, OOPa30BAHHBIX XUMUYECKUMH
CBSI35IMU Pa3HOTO BHUJIA;

. BBIABJISITh 3aBUCHMOCTh CBOWCTB BEIIECTBA OT CTPOCHUS €r0 KPUCTAIUYECKOU
peméTku (MOHHOM, aTOMHOM, MOJIEKYISIPHON, METAJUTMUECKOH ),

. XapaKkTepU30BaTh XUMHUYECKHE DJJIEMEHTBI W WX COCJIMHEHHUS Ha OCHOBE
MOJIO’KEHUS JIEMEHTOB B MIEPUOANUYECKOM crucTeMe M 0COOEHHOCTEH CTPOSHUS MX aTOMOB;

. ONKCHIBATH OCHOBHBbIE TpeAnochUikM OoTKpbiTus JI. W. MenaeneeBbim

NEePUOJUYECKOr0 3aKOHa U MEPUOAMYECKOM CHUCTEMBbl XHMHMUYECKHMX D3JIEMEHTOB U
MHOT000Pa3HYI0 HayUHYIO AESITEIbHOCTD YUEHOTO;

. XapakTepU30BaTh HAyYHOE W MHPOBO33PEHUYECKOE 3HAYEHUE IEPUOANYECKOTO
3aKOHA U MEPHOIMYECKON CUCTeMbl XUMUYecKkuX 31eMeHToB JI. V1. Menaeneena;
. OCO3HaBaTh HAy4YHbIE OTKPBITUS KaK pPe3yJabTaT JIUTEIbHBIX HAOIIOJICHUI,

ONBITOB, HAYYHOU ITOJIEMHUKH, IPEOIOJICHHS TPYTHOCTEN U COMHEHUM.
Boinycknuk nonyuum 603M03CHOCHb HAYHUMBCA:

* 0CO3HAaBaTh 3HAYCHUC TCOPCTHUUYCCKHUX 3HAHWI JJIA HpaKTquCKOfI JACATCIIBHOCTH
YCJIOBCKA,

. OIMMUCBIBATH M3YYCHHBIC 00BEKTHI Kak CUCTCMBI, IMPUMCHAA JIOTUKY CHUCTCMHOTO
aHaJIM3a,

° IIPUMCHATH 3HAaHUA O 3aKOHOMCPHOCTIX HCpHO,I[H‘ICCKOﬁ CUCTEMBI XUMHYCCKHUX

DJIEMCHTOB 114 00BACHEHHS U OpCABUACHUA CBOMCTB KOHKPCTHBIX BCUICCTB;



. pa3BuBaThb WHGPOPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM  YTIyOJICHHS
3HaHWI 00 UCTOPUU CTAHOBJICHUSI XUMUYECKON HAayKH, €€ OCHOBHBIX IMOHATHN, EPUOTUIECKOTO
3aKOHA KaK OJIHOTO M3 BAXKHEWIIUX 3aKOHOB MPUPOJBI, @ TAKKE O COBPEMEHHBIX JIOCTHUKEHUSIX
HayK{ U TEXHUKH.

MHuoroo0pa3ne XuMH4YeCKMX peaKkuunii

Buvinycknuk nayuumcsa:

. OOBSICHATH CyTh XUMUUYECKHUX MPOIIECCOB;

. HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIU;

. yCTaHaBIUBATh MPUHAIJICKHOCTh XUMUYECKON PEAKIMU K OMpPEeAeIEHHOMY THUITY
M0 OJHOMY U3 KJIacCU(UKAIIMOHHBIX IPU3HAKOB!

. 1) mo yucay W COCTaBy HCXOJHBIX BEIIECTB U MPOJYKTOB peakiuu (peakuuu
COEIMHEHUS, Pa3JIOKEHUs, 3aMeIlleHUsI U OOMEHa);

. 2) MO BBIJACICHUIO WM TOTJIOIICHUIO TEIUIOTHI (PEaKIMH 3K30TEPMUYECKUE U
SHAOTEPMHUYECKUE);

. 3) MO U3MEHEHHIO CTETICHEH OKUCIECHUS XUMHUYECKUX AJIEMEHTOB (OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIHH);

. 4) mo oOpaTuMocCTH Tporecca (peakiui oopaTuMbIie U HEOOpaTUMBIE);

. Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKUX PEaKIIU;

. Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CMEIICHUE XHMHYECKOTO PABHOBECHS,

COCTABJIATh YPABHEHUs JJIEKTPOJIUTUYECKON IHUCCOLMALMUA KUCIOT, WICJIIOYEH, COJIEH;
NOJIHBIE M COKpAIIEHHBIE MOHHBIC YPAaBHEHUS pEaKUuii OOMEHa; ypaBHEHHSI OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKLIUN

. IPOTHO3UPOBATh MPOAYKTHl XHMHYECKHX pPeaKIuid 10 (opMyriaM/Ha3BaHUAM
UCXOJIHBIX BEILECTB; ONPEIENATh MCXOIHbIE BEIECTBa MO (GopMysiaM/ Ha3BaHUSAM MPOJYKTOB
peakuu;

. COCTaBJISITh YPaBHEHHUS PEAKLUUN, COOTBETCTBYIOLIMX IOCIEAO0BATEIIBHOCTU
(«uerovkey») nmpeBpamieHuii HeOPraHUYECKUX BEIIECTB Pa3IUYHBIX KIIACCOB;

. BBISIBJIAITH B IIPOLIECCE OSKCHEPUMEHTa MPU3HAKU, CBUIETEIBCTBYIOUIUE O
MIPOTEKAHUU XUMHUYECKON peaKIlnu;

. TOTOBUTH PACTBOPBI C ONIPEAECIEHHON MAacCCOBOM 10JIE PaCTBOPEHHOI'O BEILIECTBA;

. ONpEeAeNsATh XapakTep Cpeabl BOJHBIX pPACTBOPOB KHCJIOT M WIEJOYEH MO
M3MEHEHUIO OKPACKH UHJIUKATOPOB;

. MPOBOJIUTh KAYECTBEHHBIE PEaKIUH, TMOJITBEPKIAIONINE HAJTU4YHEe B BOJHBIX

pacTBOpax BCUICCTB OTACIIBHBIX KATUOHOB U aHUOHOB.
Bbll’lyCKHuK noJjiyuum 603.MO0MCHOCMb HAYUUMbCA .

. COCTABJIATh MOJIEKYJISIPDHBIE M IIOJIHBIE HMOHHBIE YPAaBHEHUS I10 COKPAILIEHHBIM
WOHHBIM YPaBHEHHUSIM;

. [IPUBOAUTH IPUMEPHI PEAKLUN, TOATBEPKAAIOIINX CYILIECTBOBAHUE B3aMMOCBS3H
MEXy OCHOBHBIMH KJIACCaMU HEOPTraHWYECKHUX BEIECTB;

. IPOTHO3UPOBATh PE3YJIbTAaThl BO3JACHCTBUS pPazIMUHBIX (DAKTOPOB Ha CKOPOCTH
XUMUYECKON PEAKIINN;

. IPOTHO3UPOBATh PE3YNIbTAaThl BO3JEHCTBHS PA3JIMUYHBIX (PAKTOPOB Ha CMEILEHHUE

XUMHYECKOTO PaBHOBECHSI.
MHoroo0pa3sue BemecTs
Buinycknuk nayuumces:

® OonpeaAcCiisiTb NPHUHAMIC)KHOCTL  HCOPraHMYCCKUX  BCHICCTB K OJHOMY U3
HN3YUCHHBIX KJ1acCOB/ rpymin: METaJUIbl U HEMETAJIJIBI, OKCHUABI, OCHOBAHUS, KHUCJIOThI, COJIN;

® COCTaBJIATH (I)OpMyJ'IBI BCIICCTB 110 UX HAa3BAHUAM,

* OonpeacIsATbL BAJICHTHOCTD U CTCIICHDb OKHCIICHUS 3JIEMCHTOB B BEIICCTBAX,;

® COCTaBJIATH (I)OpMyJ'IBI HCOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ IO BAJCHTHOCTAM H

CTENEHSAM OKHCICHMsS JJIEMEHTOB, a TaKXkKe 3apsAaM MHOHOB, YKa3aHHbBIM B Talnuue
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;



® 06’b$ICH$ITI: 3aKOHOMepHOCTI/I NU3MCHCHUS (1)I/I3I/I‘-IGCKI/IX U XUMHYCCKUX CBOﬁCTB
MPOCTHIX BEHIECTB (META/UIOB M HEMETAUIOB) W WX BBICHIMX OKCHJIIOB, O0Opa30BaHHBIX
3JIEMEHTaMU BTOPOT'O U TPETHETO MEPUOJIOB;

. Ha3bIBaTh OOIIME XMMHYECKHE CBONCTBA, XapakKTEpPHBIC IJII TPYII OKCHIIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

. Ha3bIBaTh OOIIME XMMHYECKUE CBOMCTBA, XapaKTEPHBIC JUIsI KaXKIOTO M3 KJIaCCOB
HEOPraHWYECKUX BEIECTB (KUCIIOT, OCHOBAHUM, COJIECH);

. MPUBOJINTh MPUMEPHI PEAKIUNA, MOATBEPKIAOIMIMX XUMHYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

. OIpeAesaTh BEIIIECTBO-OKHUCIINTEIIh i BEIIECTBO-BOCCTAHOBUTEIH B
OKHCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIIHSIX;

. COCTABJIAIThH JICKTPOHHBIN OajaHC (711 M3YYCHHBIX PEAKIUi) 10 MPEII0KEHHBIM
CXEMaM peaKLuil;

. MIPOBOJIUTH JIAOOPATOPHBIC OIBITHI, MOATBEPKIAIONINE XHMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HGOpFaHI/I‘-IeCKI/IX BCIIICCTB,

. MPOBOAUTH J1a0OPATOPHBIE OMBITHI MO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HbBIX
BEILIECTB: BOJOPOJIA, KHUCJIOPOJa, VYIJIEKUCIOro Tra3a, aMMHaka, COCTAaBJISITh YpaBHEHUS
COOTBETCTBYIOIIMX PEAKIIMI.

Buvinycknuk nosiyuum 603M0MCHOCHLb HAYUUMBCA:

. NPOTHO3UPOBATh XWMHYECKHUE CBOWMCTBAa BEIICCTB HAa OCHOBE HX COCTaBa M
CTPOCHHUS;
. NPOTHO3UPOBATh CIIOCOOHOCTh BEINECTBA TPOSIBJIATH OKUCIUTEIBHBIC —HIIH

BOCCTAaHOBHUTECILHBIC CBOMCTBA C y‘-IéTOM CTCIICHCH OKHCIICHHS QJICMCHTOB, BXOJAIIMUX B €TI0
COCTaB,

* BbIABJIATE CYHICCTBOBAHUC TCHETUYECKON CBSI3U MCXKAY BCHICCTBAMH B pAOY:
IPOCTOE BELIECTBO—OKCU]] — KHUCIOTa/TUAPOKCHI—COJIb;

. XapaKTepu30BaTh OCOObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHOM M a30THOM
KHCJIOT;

. IIPUBOAUTH IIPUMEPHI YPABHEHUMN PEaKLUU, JIEKAIIUX B OCHOBE IPOMBIIIJIEHHBIX
CHoco0OB MOyYeHHsI aMMHaKa, CepHOW KUCIIOTHI, YyT'yHa U CTally;

® OIINChIBATH (1)I/IBI/I‘I€CKI/I€ U  XUMHUYCCKHUE TPOUCCCHI, MABIAIOMIUCCA YaCTbIO
KpyTrOBOPOTa BEILECTB B IPUPOJIE;

® OpTraHrU30BBIBATE MW OCYHICCTBJIATH IMPOCKThBI 110 HMCCICI0OBAHUTIO CBOMCTB

MMPAKTUYCCKU 3HAYUMBIX BCIICCTB.

Coaep:xanue yueOHOI0 npeamera

8 kiacc

Pazgen 1. OcHOBHBIE MOHATHS XUMHH

(YpOBEeHb aTOMHO-MOJIEKYJISPHBIX NPEICTABJICHUI)

[Ipenmer xumMun. XuMHs Kak 4acTh €CTECTBO3HAHUs. BemecTBa u ux cBoiictBa. MeToasl
MO3HAaHMWsI B XUMUHU: HaOmoneHue, »dKcnepuMmeHTt. [lpuémbl  Oe3omacHoOi paboOTHI €
ob0opymoBanueM u BemiecTBaMu. CTpoeHUE MIIaMeHH.

Uucteie BemecTBa U cMecu. CriocoObl OYMCTKH BEIIECTB: OTCTaMBaHUe, (PHIIBTpOBaHUE,
BHIMIAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. DOusndeckne M XUMHUYECKHE SIBICHUA.
Xumudeckue peakiuu. [I[pu3Haku XUMUYECKUX PEaKIUid U yCIOBUS BOSHUKHOBEHUS U TEUCHUS
XUMUYECKHUX PEaKLIUM.

ATOMBI, MOJIEKYJIBI U MOHBI. BellecTBa MOJIEKYJISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHSI.
Kpucrannmaeckue u amopdubeie BemiecTBa. Kpuctamnumdeckue peméTku: MOHHAs, aTOMHAs U
MOJIEKYJIIpHast. 3aBUCHMOCTb CBOMCTB BEIIECTB OT TUIA KPUCTALINYECKON peméTku. [IpocTsie n
CIIOKHBIC BelecTBa. XUMHYSCKUN 3IeMEeHT. MeTalllbl M HeMETalIbl. ATOMHAs €AUHMIIA MACChI.
OtHocuTenbHAsA aToMHas Macca. JSI3pIk XuMHH. 3HAaKHM XHMHYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BellecTB. Xumuueckue ¢popmynbl. OTHOCUTENbHAS MOJCKYJIsIpHas Macca.



KauecTBeHHBIN U KOTHMYECTBEHHBINM COCTAB BEIIECTBA. BEIUHCIECHUS 110 XUMUYECKUM (HOPMYIIaM.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B CIIOKHOM BELIECTBE.

BanentHocTh XuMudeckux 3jeMeHTOB. OmpeznesneHue BaJE€HTHOCTU 3JIEMEHTOB 110
dopmyne OuHapHbIX coeauHeHui. CocTaBieHHe XUMUYECKUX (HOpMyNl OMHAPHBIX COEIUHEHHIMA
10 BaJIECHTHOCTH.

ATOMHO-MOJIEKYJISIDHOE y4Y€HHE. 3aKOH COXpaHEeHHs Macchl BemecTB. JKu3Hb
nesrenbHoCcTh M. B. JlIoMoHOCOBa. XMMHU4ecKue ypaBHEHU. THUIIBI XUMUYECKUX PEAKLUN.

Kucnopon. Haxoxnaenne B mnpupone. Ilomyuenme kuciaopoma B jaboparopuu U
IPOMBIIIIEHHOCTH. PU3MYECKME U XUMHUYECKHE CBOMCcTBa Kucioponaa. ['openue. OKcHUIBL.
[Ipumenenue kucinopona. Kpyrosopor kucinopoaa B npupone. O30H, alIOTpONUsS KUCIOPOJA.
Bo3znyx u ero cocras. 3ammra aTMOC(epHOTro BO3/1yXa OT 3arpsi3HECHHIA.

Bogopon. Haxoxaenne B mnpupone. Ilomyuenue Bogopoga B sabopaTopuu U
MPOMBIIUIEHHOCTH. @PU3MYECKME MW XUMHUYECKME CBOWCTBAa Bojxopoaa. Bopopon —
BOCCTaHOBUTENb. Mepbl Oe3omacHocTy mpu padbote ¢ BogopoaoM. [Ipumenenue Bogoposa.

Boga. Metozs!l onpezneneHust coctaBa BoAbl — aHaIU3 U cuHTe3. dusnueckue cBoWcTBa
Bo/bl. Bona B mpupoze u crnocoObl €€ 04UCTKHU. Adpanusi BoJbl. XUMUYECKHUE CBOMCTBA BO/IBI.
IIpumenenune Boxbl. Boga — pactBoputens. PacTBopuMoOcCTh BewiecTB B Bojae. MaccoBast 105
pPacTBOPEHHOTO BEIIECTBA.

KonnuectBennslie otTHomenus B xumun. Konndectso Bemectsa. Monb. MossipHas macca.
3akon ABoraapo. MomsipHblii 00b€M Ta30B. OTHOcHUTENIbHAs IIOTHOCTH ra3oB. OOBEMHBIE
OTHOIIICHUS TA30B MPU XUMHUYECKUX PEAKITUIX.

Baxneiiimume kiaccel HEOpraHWYECKUX coelrnHeHud. OKCHIBL: COCTaB, KiacCU(pUKAILIUS.
OCHOBHBICE W KHCIIOTHBIE OKCHJBI, coyieoOpasyromiie U HecosneobOpasyronme. HomeHnkimaTypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKHE CBOMCTBA, MOJYyYEHUE U IPUMEHEHNE OKCUJIOB.

I'mppoxcunpl.  Knaccudukanuss ruapokcunoB. OcnoBanusi. CocrtaB. [émoun wu
HepacTBOpuMble OcHOBaHMs. HoMeHknarypa. @u3znueckue U XMMUYECKUE CBOMCTBA OCHOBAHUM.
Peakuus weitpanuzanuu. IlomyueHue um npumMeHeHHE OCHOBaHUN. AMQOTEpHbIE OKCHUABI U
TUAPOKCHUIBI.

Kucnotsl: cocraB, kinaccupukanus U HOMEHKIarypa. PuU3nyecKue U XHMHUYECKHE
CBOMCTBA KUCIOT. BeITeCHUTENBHBIN psia MeTauioB. [loyyenne kucior.

Comu: cocraB, kimaccupukauus U HOMeHKIaTypa. ®dusnueckue CBOHCTBA COJIEH.
PactBopuMocTh coseil B Bome. Xumuueckue cBoiicTBa coneid. CrocoObl MOMYYEHUS COJIEH.
IIpumeHeHue conei.

['eneTnueckast CBSI3b MEKy OCHOBHBIMH KJIAaCCAMU HEOPTraHUYECKUX COETUHEHMI.

IIpakTHyeckne padoThI:

[Tpuémpl H6e3omacHoi paboThl ¢ 000pyIOBaHUEM U BelecTBaMU. CTpOSHHE TIJIaMEHH.

OuncTka 3arps3HEHHON TOBapEHHOM COJIH.

IlonyyeHMe U CBOIiCTBA KHCJIOPO/A.

ITosryueHune BoOPOAA U MCCII€I0BAHME €TI0 CBOMCTB.

IIpuroroBsjieHHE PacTBOPOB COJICH C ONpPeAeIEHHOM MAaCCOBOM 10/1eil pACTBOPEHHOI0
BelleCcTBA.

Pemrenue skcnepuMeHTaNbHBIX 3aja4d N0 Teme «BakHeillue Kiacchl HEOPraHUYECKUX
COCTUHEHUINY.

JeMoHcTpanum.

O3HakoMIIeHHE C TA0OPaTOPHBIM 000PYIOBAaHUEM; TPUEMBI OE30TTACHOM pabOTHI C HUM.

CriocoObl OYHUCTKH BEIIECTB: KPUCTATUTH3AIIHS, TUCTUILISIIHSL.

HarpeBanue caxapa. HarpeBanme mapadwuna. I'openue mapaduna. BzaummonericTBue
pacTBOpOB: KapOOHATa HATPUS U CONSTHOW KUCIIOTHI, cynbdara meau(ll) u ruapokcuga HaTpwsl.

BsaumopeiictBue cBexxeocaxaénHoro ruapokcuaa meau(ll) ¢ pactBopom riatoko3sl mpu
OOBIYHBIX YCTOBUSX U TIPU HATPEBaHUHU.

IIpumepsl MPOCTBIX M CIOXKHBIX BEIIECTB B pPa3HbIX AarperarHblX COCTOSHHUSX.
[[TapocTepkHEBbIE MOJEIM MOJIEKYJ MeETaHa, aMMHaka, BOJbI, XJOPOBOAOPOJA, OKCHJIA



yraepoaa(IV).

Mopenu KpUCTAIUIMYECKUX PEMIETOK PA3HOTO TUIIA.

OnBITHL, TOATBEPK/IAIOIINE 3aKOH COXPAHEHUSI MAaCChl BEIIECTB.

duzuvyeckue M XHUMHUYeckHe cBoicTBa Kucjaopoaa. Ilojgyyenue M coOupaHue
KHCJI0POAAa MeTOJAOM BBITECHEHHMS] BO3yXa M MeETOJAOM BBITECHEHHMs] BOAbI. YCJIOBHS
BO3HHKHOBEHHSI M npekpameHus ropenusi. Ilonydenme o3ona. OmpeneneHue cocraBa
BO3/1yXAa.

IHosny4yenune Bogopoaa B annapare Kunna, nposepka Boiopoaa Ha YUCTOTY, FOpeHHe
BOJIOPO/Ia HA BO3/lyXe U B KUCJIOpOAe, cCOOMpaHne BOAOPOa MeTOA0M BbITeCHEHHS BO3yXa
U BOJBI.

Anamu3 Bonbl. CuHTE3 BOABL. B3anMojeicTBrHe BOJBI ¢ HATpHUEM, KaJIbIMEM, MarHHUeM,
OKCHUZIOM Kanblus, okcuaoM yriaepona(lV), okcumom docdopa(V) u ucnbITaHUE TOTYYCHHBIX
PacTBOPOB UHIUKATOPOM.

XUMUYEeCKHE COeAMHEHHS KOJIMYECTBOM BellecTBa 1 Mob.

OO0pa3ipl OKCUIIOB, KUCIOT, OCHOBaHUM U coseil. HelTpanu3zanus ménoyn KUCIOTON B
MIPUCYTCTBUU UHAUKATOPA.

JlabopaTopHbIe ONbITHI:

PaccmoTtpenue BemiecTB ¢ pa3nuyHbIMU (PU3NYECKUMU CBOiicTBamMu. Pa3nenenue cmecu ¢
MOMOIIIbIO MarHMTA.

[Tpumeps! pU3NUECKUX U XUMUYECKUX SBIICHUH.

O3nakomiieHHE ¢ 00pa3laMu MPOCTHIX (METauIbl M1 HEMETAJUIbI) U CJIOXKHBIX BEIECTB,
MUHEPAJIOB U TOPHBIX IMMOPO/I.

Pasnoxxenne ocHoBHoro kapoonara meau (II).

Peakuus 3amenieHuss Meau KeIe30M.

O3HakomileHHe ¢ 00pa3llaMH OKCHIO0B.

B3aumopeiicrBue Bogopoaa ¢ okcuaom meau(ll).

OnbITEl, TOATBEPKIAIOIMINE XWMHUYECKHE CBOMCTBA OKCHUJIIOB, KHCIIOT, OCHOBAaHHM,
aM(pOTEepPHBIX THIPOKCHUJIOB B COJICH.

Pacuérnbie 3agaum.

Boruncnenne OTHOCHUTENBHOM  MOJEKYISIpPHOM Macchl BemlecTBa 1o (opmyre.
Bpruucinenue MaccoBod J0NIM  dJEMEHTa B XMMHUYECKOM COCJAMHEHHH. Y CTaHOBJICHHE
npocTeiiiiel (opMyIbl BEIeCTBa IO MaCCOBBIM JIOJISIM DJIEMEHTOB.

Haxosxnenne MaccoBo# 0711 pacCTBOPEHHOTO BEIIIECTBA B pacTBOPE.

Boeluucnenne maccbl pacTBOPEHHOTO BEUIECTBA W BOJBI JUIsl MPUTOTOBJIEHUS PacTBOpPA
onpeaeaE€HHON KOHIIEHTPaIUH.

Boluncnenuss ¢ HUCNONAB30BAHMEM TMOHATHM  «Maccay, «KOJIMYECTBO BEIIECTBAY,
«MOJIIpHAsi Maccay, «MOJSpPHbII 00bEM». OOBEMHBIE OTHOILIEHHUS Ta30B INPU XUMHUYECKUX
peakumsX.

Pazgen 2. Ilepumoamyeckuii 3aKOH M INEpHOAUYECKAS] CHCTEMAa XHUMHMYECKHX
3nemenToB /I. U. Menneneesa. Ctpoenue aroma.

[lepBoHavaibHBIE TOMBITKK KJIACCU(DHUKAIIMA XUMHUYECKUX JJIeMEHTOB. [loHsTHE O
TpYIIax CXOJHBIX AJIEMEHTOB. ECTeCTBEHHBIE CEMEICTBA IIEIOYHBIX METAUIOB U TajJOTEHOB.
biiaroponnbie rassi.

[Tepuonnueckuii 3akoH 1. 1. Menneneesa. [leproanueckas cucreMa Kak €CTECTBEHHO-
HaydHass KJacCHU(UKAIU XUMHUYECKUX OJJIEMEHTOB. TaOnuuHas ¢opMa MpeAcTaBiICHUS
KIacCU(pUKAMKU XUMUYECKUX deMeHTOB. CTpykTtypa Ttabnumbl «llepumomudeckas cucrema
xummuueckux anneMmeHToB J. Y. MenneneeBa» (kopotkas ¢opma u ainHHONepuoaHas): A- u b-
rpymIbl, nepuojbl. PU3MUECKUl CMBICI TOPAJIKOBOTO 3JIEMEHTAa, HOMEpa Iepuoia, HoMmepa
rpynnsl (A7 31eMEeHTOB A-TpyI).

Crtpoenue atoma: sApo W dJEKTpoHHas o0oyouka. COCTaB aTOMHBIX siiep: MPOTOHBI U
HEeUTpoHbI. M30TOMNBI. 3apsi aTOMHOIO siipa, MAaCCOBOE YMCIIO, OTHOCUTENIbHAsA aTOMHAasi Macca.
CoBpemenHast QOpMYITHPOBKA MOHATHS «XUMHUYECKHUIA AIEMEHT.



DnekTpoHHash 000J0YKa aToMa: MOHSATHE OO0 IHEPreTHYECKOM YpOBHE (IIEKTPOHHOM
cioe), ero EMKOCTH. 3arojIHEHHUE SJEKTPOHHBIX CJIOEB y aTOMOB D3JIEMEHTOB IEPBOTO —
TpeTbero nepuooB. CoBpeMeHHast GOpMyTUPOBKA MEPUOTUIECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunbele poctmxenuss JI. WM. Menneneena:
UCIIPaBJICHUE OTHOCHUTENIbHBIX aTOMHBIX MaceC, MpEeACKa3aHuEe CYIIECTBOBAHUS HEOTKPBITHIX
3JIEMEHTOB, MEPECTAHOBKM XHWMHYECKHX 3JJIEMEHTOB B MepHoAHYEecKOM cucteMe. JKu3Hb M
nearenbHocTh 1. 1. Menneneena.

JdemoHcTpanmu.

®du3nuecKue CBOMCTRA IIEI0YHBIX METAILIOB.

B3aumMogeiicTBue OokcHIIOB HaTpusi, Maraus, ¢ocdopa, cepbl ¢ BOIOW, HCCICIOBAHUE
CBOMCTB IMOJYYEHHBIX MTPOJTYKTOB.

B3anmoneiicTBre HATpUs U Kajaus ¢ BOJOM.

®du3nuecKkue CBOMCTBA rajIoreHOB.

B3auMoeiicTBre atoOMUHMS C XJIOPOM, OpPOMOM H HOIOM.

Pazgen 3. CTpoenue BemecTBa

DJIEKTPOOTPULIATEIBHOCTh XUMHYECKUX 3JIEeMEHTOB. (OCHOBHBIE BHJbl XHUMHYECKOU
CBSI3U: KOBAJCHTHAsl HETOJSpHAs, KOBAJICHTHAs TOJISIpHAs, UOHHAA. BaleHTHOCTh AJIEMEHTOB B
CBeTe AJeKTPOHHOU Teopuu. CreneHb okuciaeHus. [IpaBuia onpeneneHusl CTEEHU OKUCICHUS
3JIEMEHTOB.

JleMoHCcTpanuu.

ComnoctaBneHue (PU3NKO-XMMHUUYECKUX CBONCTB COEIUHEHUNW C KOBAJICHTHBIMU ¢
WOHHBIMHU CBSI3SIMH.

9 kjaacc

Paznen 4. MHoroo0pasue XuMHYeCKHUX peaKkiuii

Krnaccudukanus XuMHUYIeCKHX PEaKIUii: PeaKIMK COSAMHCHUS, PA3JIOKEHUS, 3aMEIICHHUSI,
obmeHa. OKHCIMTEIbHO-BOCCTAHOBHUTEIIbHBIC  peakiuu. OKHUCIHTENIb, BOCCTAHOBHTEIIb,
MpoIleCChl  OKUCTEHUsT W  BoccTaHOBJIeHWs. (CocTaBieHHWE ypaBHEHUH  OKHUCIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIIUH C MOMOIIBI0 METO/1a DJIEKTPOHHOTO OaaHca.

TemnoBele 3(PEeKThl XUMUYECKUX peaKIUNA. DK30TEPMUYECKHE U HSHAOTEPMUYECKUE
peakuuu. TepMoXxuMHUeCcKue ypaBHEHUS. Pacu€Tsl O TEPMOXMMUYECKUM YPABHEHUSIM.

CkopocTh XMMHYECKUX peakiuil. DakTopbl, BIUAIONIME HA CKOPOCTh XUMHUYECKHX
peakuumii. [leppoHauanbHOE NMpeACTaBICHUE O KaTallU3e.

O6parumsie peakuuu. [ToHATHE 0 XMMHUYECKOM PaBHOBECHH.

XHUMHUYECKHE PEAKLIHUHU B BOJHBIX PACTBOpAX. DJIEKTPOJUTHI U HEINEKTPOIUTHL. MOHBIL.
Karvonsl u aHuouHbl. [udpamunas meopusi pacmeopos. INEKTPOIUTUYECKAS] TUCCOIUAIUS
KHUCIIOT, OCHOBaHWUW U conedd. Cnabble U CHIbHBIE AJIEKTPONUTHL. CTENeHb AMCCOIHAIIHH.
Peaxiiuu nonHoro oOMeHa. Y cIoBHS TEUSHHS PEaKIIMid HOHHOTO OOMEHa 710 KOHI[a. XUMHUYECKHe
CBOICTBa OCHOBHBIX KIIACCOB HEOPTaHWYECKUX COCIUHEHH B CBeTe IMpEACTaBICHHH 00
ANEKTPOIUTUIECKON JUCCOIMAIIIN U OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaknusx. [lorwsamue o
euoponu3ze coel.

IIpakTuyeckune padoThbl.

N3ydeHue BIUsiHUA YCIOBUM MPOBEACHUS XUMUYECKON PEaKIluy Ha €€ CKOPOCTh.

Pemenne skcnepuMeHTanbHBIX 3a7a4 1o TeMe «CBOKCTBA KHUCIOT, OCHOBAHHMM U COJEH
Kak dJIEKTPOJIUTOBY.

JlemoHcTpanum:

[Tpumepsl 5K30- U SHIOTEPMUUYECKUX PEAKITUH.

B3anmopeiicTBrE IIUHKA C COJISTHOM M YKCYCHOM KHCJIOTaMH.

BzaumoseiicTBue rpaHyIMPOBAHHOTO IIMHKA U IIMHKOBOM MBI C COJITHOW KUCJIOTOM.

BsaumopeiictBue okcuna meau (ll) ¢ cepHoit kuCIOTON pa3sHON KOHIEHTpAUU IpU
pa3HbIX TEeMIEpaTypax.

l'openne yrisi B  KOHIEHTPUPOBAHHOM a30THOM Kuciore. [opeHne cepel B
PacCIUIaBIICHHOU CEIIUTPE.



HcnbiTanue pacTBOPOB BEIIECTB HA 3JIEKTPUUECKYIO MTPOBOJAUMOCTD. J[BH)KEHHE HOHOB B
AIEKTPUUYECKOM TI0JIE.

JlaGopaTopHbIe ONBITHI:

Peakuuu oOMeHa MEX]ly pacTBOpaMU 3JIEKTPOJIUTOB.

Pacuérnbie 3agaum.

Boruncnenus no TepMOXMMHYECKUM YPAaBHEHUSIM PEAKIIHIA.

Pazgen 5. MHoroo6pasue BeuiecTn

Hemeramuibl. T'anorensl. IlonmoxeHne B NEPUOAMYECKOM CHCTEME XUMHUYECKUX
AJIEMEHTOB, CTpOeHHE uX aToMoB. Haxoxaenue B mnpuposae. duznueckue U XUMHUYECKUE
cBoiicTBa ramoreHoB. CpaBHUTEIbHAS XapaKTepUCTUKa rajgoreHoB. [lomyueHue u mpuMeHeHue
rajioreHoB. Xiuop. ®Pusznueckue M XUMHUYECKHE CBoWcTBa XJopa. [lpumeHenue xiiopa.
XnopoBogopon. Pusznueckue cpoicTtBa. I[lomydenuwe. CousiHasg Kuciiota W €€ COJIM.
KavecTBeHHast peakuus Ha XJI0pUI-UOHBI. Pacrio3HaBanue Xi10pua0B, OpOMUIOB, HOAHIOB.

Kucnopox u cepa. IlonoxxeHue B mepuogMUecKOi CHCTEME XUMHUYECKHX 3JIEMEHTOB,
ctpoeHue ux artoMmoB. Cepa. AmnoTponus cepbl. Pu3nyeckue M XHUMHUYECKHE CBOWCTBA.
Haxoxnenue B npupoge. IIpumenenue ceprl. CepoBonopoa. CepoBoAopoaHas KHCIOTa U €€
conu. KauectBennas peakuus Ha cynbhua-uonsl. Oxcun cepri(1V). Ouzndeckue u XUMUYECKUE
cpoiictBa. [Ipumenenue. CepHucrast kuciora u e€ conu. KadecTBeHHast peakiusi Ha Cyab(uUT-
nonel. Oxcupg cepoi(VI). Cepnas xucnora. XUMHYECKHE CBOMCTBa pa30aBlIEHHOW U
KOHIIEHTPUPOBAHHOM cepHOil KucioTel. KauecTBeHHas peakius Ha Cyab(haT-uoHbl. XUMHUECKUE
peakuuu, JeKallie B OCHOBE MOJIYYEHMsI CEPHOM KUCIOTHI B MpOMbIIIIeHHOCTH. [IpuMeHenune
CEpHOI KUCIOTHL. be3onacHoe ncnoib30BaHre BEIIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas
MOMOIIIb NPU XUMUYECKUX 0XKOTAaX U OTPABIICHUSIX.

Azotr u ¢ocdop. [lonoxeHne B MEPUOAUYECKON CHUCTEME XUMHYECKHX JIIEMEHTOB,
CTPOCHHE MX aTOMOB. A30T, (pU3NYECKHEe U XMMUYECKHE CBOWCTBA, MMOJIyYeHHE U MPUMEHEHHE.
KpyroBopor azora B mpupoge. Ammuak. dusznyueckue M XMMUYECKHE CBOWCTBA aMMHaKa,
nosyueHue, npumeHenue. Conu amMmmonus. A30THas Kuciaota U e€ cBoiicTBa. OKUCIUTEIbHBIE
CBOIicTBa a30THOM KucnoThl. [lomydeHue a30THOW KHUCIOTHI B Jaboparopuu. XUMHYECKUE
peakuuy, Jiexalire B OCHOBE MOJYyYEHHs] a30THOM KUCIIOTHI B IPOMBILUIEHHOCTH. [Ipumenenue
a30THOU KucTOoThl. COMM a30THOM KUCIIOTHI U MX TPUMEHEHHE. A30THBIE YA0OPEHHUS.

®ocdop. Amorponus dpocdopa. dusnueckue u xumuueckue cpoictra pocdopa. Oxeuy
docdopa(V). Dochopuas kucnora u e€ conu. PochopHbie yI0OpEeHHUS.

Yraepon u kpemuuii. [lonoxxeHue B MepHOJIUYECKON CHCTEME XMMUYECKUX AJIEMEHTOB,
CTPOCHHE MX aTOMOB. YTiepoAd. AmioTponus yriepona. @u3nueckue U XMMUYECKHUE CBOMCTBA
yraepona. AncopOuusi. YTapHbIil ra3, CBOWCTBA M (DU3UOJIOTHYECKOE JCUCTBUE. YTIICKUCIBIN
ra3. YromnbHas kuciota u e€ comu. KadecTBeHHas peakuus Ha KapOoHaT-uoHBL. Kpyroopot
yriaepoaa B npupoze. OpraHudyeckue coeAuHeHHs yriaepopaa. lcmonp3oBanue xapOOHAaToB B
OBITYy, MEIWIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE. .XUMHUYECKOE 3arpsi3HeHue
OKpY’KaroIen cpesl (peaenbHas 1onycTuMas KoHIeHTparus Bemiects (panee — [1J1K).

Kpemuuii, ero ¢usnueckne u XUMUYECKHUE CBOWCTBA, MONTyYeHHE U MpuMeHeHue. OKcua
kpemuams(1V). KpemaueBas kucnmora m e€ comu. CHIMKaThl, X HCIOJb30BAaHWE B OBITY, B
OPOMBIIIIEHHOCTU. Cmekno, yemenm, KepaMuka, 6eToH, xene3o0etoH. [Ipobiemsl 6e30macHOro
WCITOJTb30BAaHUS CTPOUTEIIBHBIX MAaTEPUAIIOB B TIOBCETHEBHOM JKU3HHU.

Metamiubl. [lonoxxeHne MeTamioB B MEPUOJAMUYECKON CUCTEME XUMUYECKUX SJIEMEHTOB,
CTpOEHHE X aTOMOB. Metainueckas cBsA3b. Ou3nueckue cBOMCTBA METAIIIOB. Pl akTUBHOCTH
METAJIOB (3EKTPOXUMHUECKHUH Psii HANPSHKEHUM MeTaIIoB). XMMUYECKHE CBOWCTBA METAILIOB.
[TonsiTvie 0 KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI X OT KOppo3uu. O61ure crnocoob!
nosyueHus: MeTayioB. CIIaBbl METAJNIOB ¥ X IPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

lenouynsle MeTayibl. [lonojkeHre MIENTOYHBIX METAJIOB B NEPUOAMYECKON CHCTEME,
cTpoeHne ux aroMoB. Haxoxaenue B mnpupoge. dusznueckrue U XUMHYECKUE CBOMCTBA
HIeJIOYHBIX MeTaJlJIoB. [IpMeHeHne IeTOUYHbIX METAIIJIOB U UX COEAMHEHUH.

[llenounozemenbHbie  MeTauibl.  [lookKeHME — IIETOYHO3EMENIbHBIX ~ METAJIOB B



MIEPUOJUYECKON CHCTEME, CTPOCHUE UX aToMOB. HaxoxneHue B npupoge. Maruuii v KajbLHi,
uX BakHeme coenrHeHus. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEeHHU .

Amomunuil. Tlonoxenue antoMUHHUS B NEPUOJUYECKON CHCTEME, CTPOCHUE €ro aroma.
Haxoxnenune B mpupozae. dusmyeckne U XHMHUYECKHE CBOICTBA amtoMHHMSA. lIpumenenue
MOMUHUS. AM(OTEPHOCTh OKCH/Ia M THAPOKCHIA ATFOMHHUS.

Kenezo. IlonoxeHnue xene3a B MEPUOJUYECKOM CHCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B mnpupone. Pusnueckue M XMMHUYECKHME CBOMCTBA Jkeie3a. BakHelmue
COCTMHECHMS JKene3a: oKcuapl, ruapokcuabl u conum xenesa(ll) u sxenesa(lll). KauectBennsie
peaKuMu Ha HOHBI Fe?* u Fe®",

IIpakTHyeckue padoThi:

[Tonyyenue COIAHON KUCIIOTBI U U3y4EHUE €€ CBOMCTB.

Pewrenne skcnepuMeHTaNbHBIX 3a4a4 1o Teme «Kucnopon u cepay.

[TonyueHne amMmmuaka U U3y4eHHE €ro CBOMCTB.

[Tonyuenne oxcuma yriaepoga (V) wu wu3yuenume ero cBolicTtB. Pacno3naBaHue
KapOOHATOB.

Pemrenue skcnepuMeHTaNbHBIX 3a7a4 110 TeMe «MeTauibl U UX COCTUHEHUS.

JlemoHcTpamum:

®duznueckue cBoiicTBa rajoreHoB. [lomyueHue XJIOpOBOIOpOJAa M PACTBOPEHHE €ro B
BOJIE.

AnnoTponHbie MOIU(MUKALIUY CEPHI.

OO0pa31ib! NPUPOAHBIX CYIb(HUIOB U CYTb(ATOB.

[Tonyyenue aMmmMuaka 1 €ro pacCTBOpPEHUE B BOJIE.

OO0pa3ipl NpUPOAHBIX HUTPATOB U (ochaTos.

Monenu KpucTalNIMYecKUuX PelieToK aiMasa u rpadura.

O06pasibl TpUPOJAHBIX KAPOOHATOB U CHUITHMKATOB.

OO6pa3ibl BaXXHEUIITNX COSTMHEHUIN HATPUS, KU, TPUPOIHBIX COCTUHEHHM

MarHusi, Kajablus, alFOMUHUS, DY/ JKee3a.

B3aumoneicTBue IIENOYHBIX, WIENOYHO3EMEIbHBIX METAJJIOB M aJOMUHHUS C BOJOH.
Coxkuranue xene3a B KHCIOPOJIe U XJIOpeE.

JlaGopaTopHble ONBITHI:

BriTecHeHue rajioreHaMu Apyr Apyra U3 pacTBOPOB UX COESAUHEHUH.

O3HakomJIeHHE ¢ 00pa3lamMH cepbl U €€ MPUPOTHBIX COETUHEHUH.

KauecTtBeHHbIe peakiyu Ha CyabduI-, CylbPUT- U CylbpaT-HOHBI B PACTBOPE.

B3aumoneicTeue cosield aMMOHUS CO LIETOYAMMU.

KauecTBeHHBIE peaKIMN HA YTIEKUCIbIH ra3.

KayecTBeHHBIE peakiiui Ha KapOOHAT—HOH.

N3yuenne o0Opa31oB METAJIIOB.

B3aumopeiicTBre METaIIOB ¢ PAaCTBOPAMH COJIEH.

O3HaKOMJIEHHE CO CBOWCTBAMHM M NMPEBPALICHUSIMHU KapOOHATOB U TuapokapooHaToB. [loayueHnue
TUIPOKCH/IA ATIOMUHUS U B3aUMOJICHCTBUE €T0 ¢ KMUCIOTaMU U IIEJI0YaMH.

KauecTBeHHbIE peaKIIMM HAa HOHBI Fe?* u Fe*.

PacuerHbie 3a1a4n:

BbruuciieHuss mo XMMHYECKUM YpPaBHEHHUSIM Macchl, 00bEMa M KOJIMYECTBA BEIIECTBA
OJTHOTO W3 TPOJYKTOB PEAKIMU IO Macce HCXOIHOTO BelecTBa, 00BEMY WM KOJIUYECTBY
BEILIECTBA, COAECPKALIETO ONPEIEIEHHYIO OO TPUMECEN.

Pa3nea 6. Kparkuii 0030p BaskHelHIIMX OPraHU4eCKUX BellecTB

IIpeamer opranmuyeckoit xumuu. Heopranmueckne M OpraHMYECKHE COECIMHEHUS.
VYraepon — ocHOBA >kK3HU Ha 3emiie. OCOOEHHOCTH CTPOSHUS aTOMa yIiiepojia B OpPraHMYeCKuX
COETUHEHUSX.

Yraesoaopoasl. [IpenenbHble (HACHILIEHHBIE) YIIIEBOAOPOAbl. MeTaH, 3TaH, NponaH —
OpocTeiilliie MPEeACTaBUTENH  MpEeAeNbHBIX  yrieBoaopoaoB. CrpykTypHble  (HopMysbl
YIJIEBOAOPOAOB. ['OMONOrHUecKuid psa NpeaeibHbIX YIIeBOAOPOa0B. I'omomoru. dusnueckue u



XMMUYECKHE CBOMCTBA NPEAENbHBIX YIJIEBOJOPOJAOB. Peakuuu TOpeHHss U 3aMEICHUS.
Haxoxnenue B mpupoie NpeaeabHbIX yrieBoaopoaoB. [I[pumenenre metana.

HenpenenbHble (HeHACHIIEHHBIE) YIJIEBOAOPOAbI. DTHICHOBBIA PsiJl HEMPEACIbHBIX
YIJIEBOAOPOAOB. OTuJieH. @Pu3Myeckue W XUMUYECKHME CBOMCTBa dTWIeHa. Peakuus
npucoeanHeHus. KauecTBeHHbIe peakiuy Ha 3TuieH. Peakuus nomumepusanuu. IlommstuiieH.
[Ipumenenue sTuIICHA.

AleTWIEHOBBIN Ppsi/i HeNpeleJbHbIX YyIrieBoaAoOpoaoB. AneruwieH. CBoiicTBa
anerwieHa. [I[pumenenue anerusieHa.

IIpousBoaubie yrieBoaopoaoB. Kparkuii 0030p OpPraHMYeCKUX COCITUHEHMM:
OJIHOATOMHBIE CIIUPTHI (METAHOJI, STAHOJI), MHOTOATOMHBIEC CITUPTHI (ITHJICHTJIMKOJIb, TIUIIEPHH),
KapOOHOBBIE KHUCJIOTHI (MypaBbUHAs, YKCYCHas1), CIOXKHBIE 3(DUPBI, JKUPBI, YIIEBOABI (TJIFOKO3a,
caxapo3sa, KpaxMmaJ, IeJITI0J103a), aMUHOKUCIIOTHI, Oenku. Pois OeKoB B opraHusme.

IlonsiTue 0 BBICOKOMOJIEKYJISIPHBIX BemlecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MojauMepu3anuu. l[lonudTuineH, NOJIUMIpONUIEH,

NIOJIMBUHUIIXJIOpUA. BemecTsa u Marepuaiisl B IOBCEAHEBHOM JKU3HU 4elloBeKa. Poiib Xumuu B
PELIEHUH SKOJIOTHYECKUX MPOOIIEM.

JdeMmoHcTpanum:

Mopenu MOJIEKyJI OPraHMYECKUX COCUHEHUN.

I'openue yriaeBoopoaoB U 0OHAPYKEHHE MPOYKTOB UX TOPEHUS.

[Tonyyenue sTriieHa.

KauecTBeHHbIE peaKIIMK HA YTHUJIEH.

PactBopeHune 3Tu0BOrO crupra B BOJE.

PacTBopeHne rmunepruHa B BOJE.

[Tonyyenue u CBOMCTBA YKCYCHOM KHCIIOTBHI.

HccnenoBanue cBONCTB XKUPOB: PACTBOPUMOCTD B BOJIE M OPraHUYECKUX PACTBOPUTEIAX.

KauecTBeHHas peakuus Ha IIIOKO3Yy U KpaxMadl.

OO0pa31bl U3l U3 NOIUAITUIICHA, TOJIUIPONHUIICHA



TemaTH4yeckoe IJIAHUPOBAHUE

TeTpaau HaOJIIOJaeMble TPU3HAKA XHUMHYECKUX PEaKIHi.
PaznuuaTh TMOHATUS «aTOM», «MOJICKYJa», «XUMHYECKUU
AIEMEHT», «UOH», <«BJEMEHTapHBbIE YaCTUIlBl». Pasznmuuath
TIOHSATHS «BEIIECTBA MOJICKYJISIPHOTO CTPOCHHS» M «BEIIECTBA
HEMOJIEKYJISIPHOTO CTPOCHUs». DOpMyYIHUpOBATH ONPENCIICHUE
MMOHATHS «KPUCTAJUTUYECKHUE pEeLIeTKN . OOBACHATH
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA €r0 KPUCTATIINYECKON
pemietku. OnpenensaTh OTHOCUTEIbHYIO aTOMHYKO —Maccy
AJIEMEHTOB W  BAJICHTHOCTh  JJIEMEHTOB B  OWHApHBIX
coequHeHUsAX. OrnpenensTh COCTaB MPOCTEHIINX COETUHEHHM
no wux xumudyeckum ¢opmynaM. CocTaBiasiTh (HOpPMYIbI
OWMHApHBIX  COCAWHEHUH TI0  HW3BECTHOM  BaJICHTHOCTH
aneMeHTOB. M300pakaTh MpoCTEHITNE XUMUYIECKUE PEaAKITUU C
MOMOIIBI0 XHMHYECKMX ypaBHeHUM. PaznuuaTe mOHATHS
CAHJIEKCY» U «KOI(PPUIIUEHTY; «CXeMa XUMHUECKON PEeaKIum» 1

OnexmpoHHvle
Heamenvnocmov yuumens
Ne Temamuueckue Konuuecms . (yughposuie)
OcHosHbie 610bL YUeOHOU 0esimenlbHOCIU 00YYAIOWUXCS C Yyuemom npocpammol
n/n Onoxu, pazoenvl 0 Yacos obpaszosamevHble
B0CNUMAHUS ULKOJTbL
pecypcul
1. | OcHoBHBIE 51 Pasnuyare  mpeaMeTbl  M3y4eHHUS  €CTECTBEHHBIX  HayK. bubnunorexa -yCTaHOBJICHUE
MOHATHSA XUMHUH HabGmronaTe cBOMCTBAa BELIECTB M HX H3MEHEHUS B XOJ€ 1HpoBoro JIOBEPUTEIIBHBIX
(YpoBEHB aTOMHO - XHMHYCCKHX PEAKIHi. YUMTbCS I[IPOBOJUTH XHUMHUECKHil | OOPA30BATENBHOIO | orTHOMICHHI MEKLY
MOJIEKYJISPHBIX skcriepuMenT. CoOuoaTh MpaBuila TEXHUKH O€30MacHOCTH. it ;‘/OHTliHTak HeJaroru4eckuM
. s://urok.apkpro.r
MIPEICTaBICHUI ) Oka3pIBaTh MEPBYIO MOMOIIL IPH OTPABICHUSX, OXKOTax U b U/ KD paboOTHUKOM U
TpaBMax, CBA3aHHBIX C pEaKkTUBaMH H J1aOOPaTOPHBIM = 00yJaroImuMucs,
o0opyoBaHuEM. 3HAKOMHTbHCS c n1abopaTopHBIM CHOCOOCTBYIOIINX
oOopynoBanuem. M3y4yaTh CTpOeHHE IUIAMEHH, BBIJABHTas MTO3UTUBHOMY
TUIOTE3bl M TMPOBEpss HUX OSKCIEpUMEHTaIbHO. Paznnuath BOCTIPUSATHUIO
MOHSTHSI «JUCTOE BEIIECTBO» M «CMECh BEIISCTB». YMETh 00yJaroImuMHCs
pa3fenaTb CMecH METOJaMH OTCTauBaHUs, (UWIBTPOBAHUS U TpeboBaHuit ¥ MPochd
BbIMIapuBaHus. Pa3nmnyarh GuU3NYeCKue U XUMHUECKUE SIBIICHUS. MEe1arOrMYeCcKOro
OnpenensaTh NpU3HAKUA XUMHUYECKUX peakiuii. ukcupoBath B paboTHUKa,

MIPUBJICUCHHIO HX
BHUMAaHHUS K
o0cyKIaeMol Ha ypoKe
uHpopManuy,
AKTHBHU3AIMH
M03HABATEIBHOMN
JeSTEIILHOCTH,

- moOyX1eHue

00 yJaroIIIXCst
co0JII0IaTh HA YPOKe
OOIIENPUHATHIE HOPMBI
MOBE/ICHHUSI, TIPaBUIIA
0o0IIEHNS CO

CTapIIUMHU
(megarornuecKuMu
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«ypaBHEHHE XUMHYECKON peaKLum». PaccuuteiBath
OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO Maccy 1o opMysiam

BemecTB. PaccumThiBaTh MAacCCOBYHO IO XHMHYECKOTO
JJIEMEHTa B COCAWMHEHHMHM. Y CTaHABIMBAaTh MPOCTEUIIINE
GopMyabl  BEIICCTB IO MACCOBBIM  JOJSM  3JIEMEHTOB.
[Tonp3oBaTbest uMHpOpManuel W3 JAPYIMX HWCTOYHHKOB IS
MOJTOTOBKH KPATKUX COOOIICHHA. ['OTOBUTH Mpe3eHTAIH 10
TEME.

HccnenoBarh CBOMCTBA H3ydaeMbIX BemiecTB. HaOmromaTh
¢U3MYECKHEe W XMMHYECKHE IIPCBPAICHHS  H3Y4aeMbIX
BemiecTB.  Pacmo3HaBaTh ~ ONBITHBIM —~ OYTEM  KUCIOPO/I.
OnuceiBaTh XHMHYECKHE pPEakIuu, HaOII0JgacMble B XOC
JIEMOHCTPAIIMOHHOTO OIBITA U JJA0OPATOPHOTO SKCIIEPUMEHTOB.
JlenaTh BBIBOABI W3 PE3YJIHTATOB MPOBEACHHBIX XUMHUUYECKUX
onbIToB. OKa3pIlBaTh IMEPBYIO IOMOIIb IPU OTPABICHUSX,
0’KOTax M TpaBMax, CBS3aHHBIX C PEaKTHBaMH U JJAOOPaTOPHBIM
obopynoBanreM. CocTaBisATh (HOPMYJIbI OKCUIOB IO M3BECTHOM
BAJICHTHOCTH 3JIEMEHTOB. 3allMCHIBATh MPOCTEHUIIINE ypaBHEHUS
XuMudeckux peakuuid. [Toap3oBarbcs nHdopmaluei u3 Apyrux
WCTOYHMKOB  JUIsl ~ TIOATOTOBKM  KPAaTKUX  COOOIIECHMIA.
HccnenoBath cBOMCTBAa H3ydaeMbIX BemiecTB. HabmomaTh
¢duznueckue

W XUMHUYECKHE  TIPEBpaIllCHHS  M3y4aeMbIX  BEILECTB.
Pacnio3naBate  ombITHBIM ~ TyTéM  BojopoA. OmuchBaTh
XUMHUYECKUE peakIuu, HaOJIr0JaeMbIe B xoze
JIEMOHCTPAIIMOHHOTO OTBITA U JJA0OPATOPHOTO IKCIIEPUMEHTOB.
JlenaTh BBIBOJBI U3 PE3YJIHTATOB MPOBEAEHHBIX XUMUUYECKHUX
onbiToB. CoOntofaTh MpaBuUia TEXHUKH O€30MacHOCTH.
YyacTBOBaTh B COBMECTHOM OOCYXICHHUH PE3YJIbTaTOB
OTIBITOB. 3aMHCHIBaTh MPOCTEHINNE YpPaBHEHUS XUMHUUYECKHX
peaxiuii. [Tonb3oBaTbes nHGOpMAIUE U3 APYTUX UCTOUYHUKOB
JUUISl IOATOTOBKHU KPATKUX COOOIIEHUH.

Beruucnare MaccoByr 1070 PacTBOPEHHOTO BEIIECTBAa B
pacTBOpe, MacCcy pPAacTBOPEHHOTO BEHIECTBA M BOJIBI JJIA

pabOTHUKAaMU) U
CBEPCTHUKAMH
(oOyuarommmucs),
MIPUHITUTIBI Y4eOHOM
JUCLUILIAHEL U
CaMOOpPTraHU3alINH;

- IPUBJICUCHUE BHUMAHUS
oOydJaronuxcs K
[IEHHOCTHOMY aCIEKTy
M3Yy4aeMbIX Ha ypOKaX
SIBJICHHH, OpTaHU3aIus X
paboThI ¢
MOJIy4aeMOi Ha ypoKe
COIIMAJIbHO 3HAYNMOM
nHpopmanuen —
WHUIIUUPOBAHUE €€
o0CyXKIeHHUs,
BBICKA3bIBAHUS
00y4aroLUMUCS
CBOEr0 MHEHHS 110 €€
MOBOJTY, BEIPAOOTKHI
CBOEIO K Heilt
OTHOIIICHUSI,

- UCIIOJIb30BaHUE
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
COJZIepKaHus
y4eOHOT0 MpeameTa
gyepes JEMOHCTPAIIHIO
oOydJaronumcs
IPUMEPOB
OTBETCTBEHHOTO,
Ipa)xaaHCKOTO
MTOBEICHUS,




MPUTOTOBJIEHUS  PAaCTBOPA  OMNPEACIEHHOW KOHLEHTPALMH.
['oToBUTH pacTBOpPHl C OMNPEAEAEHHOW MacCOBOM JoJieit
pPacTBOPEHHOTO BEIIECTBA.

Hcnonbs3oBath  BHYTpHU- M MEXIPEIMETHBIE  CBS3H.
PaccuuThiBaTh MOJIIPHYIO MacCy BEIIECTBA, OTHOCHUTEIBHYIO
IUIOTHOCTh Ta30B. BBIYHCIATH MO XUMHUYECKUM (popMmyiaM H
XUMHUYECKUM YPaBHEHUSIM

Maccy, KOJMYEeCTBO BEUIECTBA, MOJISIPHBIN 00BEM 10 M3BECTHOM
Macce, MOJSIPHOMY OO0BEMY, KOJMYECTBY OJHOTO W3
BCTYNAIOIIMX B PEAKUUIO WIH MOJYYaIOIIUXCA B pe3yjbTaTe
peaxkiuu BemiecTB. BbruucnsaTe 00BEMHBIE OTHOIICHUS Ta30B
MIPU XUMUYECKHUX peakiusax. Vcrnonp3oBaTe mpuMephl perieHus
TUNOBBIX 337a4, 3aJaYHUKUM C [pUBEACHHBIMH B HHX
agroputMamMu  pemieHuss  3agad.  MccnenoBarh  CBOMCTBaA
u3y4yaeMbIX BemecTB. ONUChIBaTh XUMHYECKHUE PEaKLUH,
Ha0JIt0/1aeMble B XOJI€ IEMOHCTPAIIMOHHOTO U J1a00paTOpHOTO
AKCIIEPUMEHTOB.

Jenats BBIBOABI M3 PE3YJBTATOB MPOBEAEHHBIX XUMHYECKUX
onbiToB. KnaccuduimpoBarh n3ydyaeMble BEIIECTBA IO COCTaBY
u cBoiictBaM. CocTaBisiTh (GOPMYNIBI OKCHJIOB, KHCIOT,
OCHOBaHMH, cojed. XapakTepu3oBaTb COCTaB U CBOMCTBa
BEIIIECTB, OTHOCSIIINXCS K OCHOBHBIM KJIacCaM HEOPTaHUYECKHX
COETMHEHUI. 3anuceIBaTh npocTeuime yYpaBHEHUS
XAMHUYECKHX PEaKIUM.

ITepuoanueckuit
3aKOH U
nepuonyecKas
cucremMa
XUMUYECKHUX
anemenToB /l. U.
Menpeneesa.

Crpoenue aToma.

KnaccudumupoBars n3ydeHHbIE XUMUYECKHUE DJIEMEHTHI U HX
COEIMHEHMUS.

CpaBHHMBaTh CBOWCTBA BEUIECTB, MPUHALICKANUX K Pa3HBIM
Kjaccam, XAMHYCCKHE 3JIEMEHTBI pa3HBIX TPYIIIIL.
VYcraHaBnuBaTh ~ BHYTPU- M MEXKIIPEAMETHBIE  CBS3H.
®opmynupoBate nepuonndeckuil 3akon . M. Menneneesa u
pacKkpbIBaTh  €r0  CMBICH.  XapaKTEepU30BaTb  CTPYKTYPY
nepuoauueckor Tabmuimpl. Pasmuuate mepuonel. A- u b-
rpynnbl. OOBACHATh PUINYECKUI CMBICT TOPSAKOBOTO HOMEpa
XUMHYECKOTO JJIEMEHTa, HOMEpPOB TPYNIbl U TMEpUoaa, K

bubanoreka
1upoBoro
00pa3oBaTEeILHOTO
KOHTEHTA
https://urok.apkpro.r

u/

MPOSIBIICHUS
YEJIOBEKOJIIOOHS 1
n00pocepaeyHOCTH,
yepe3 1oa00p
COOTBETCTBYIOIIUX
TEKCTOB JIsl YTCHHUS,
3aJ1a4 JIsl PEIICHUS,
NPOOJIEMHBIX CUTYyaIui
JUTSL OOCYKJICHUS B
KJiacce;

- IPUMEHEHHE Ha YPOKE
MHTEPAKTHBHBIX (HOPM
paboThI C
00yJaroIUMUCS:
WHTEIUICKTYaJIbHBIX UTP,
CTUMYJTHPYIOIIHX
M03HABATEIbHYIO
MOTHBAITHIO
oOyuaromxcs;
JIACKYCCUH,

KOTOpBIE JAIOT
oOydJaronumcs
BO3MO>XHOCTh
MPUOOPECTHU OTIBIT
BEJICHHS
KOHCTPYKTHBHOTO
Janora; rpynmnoBoi
paboTHI WK

paboThI B apax, KOTOPbIE
y4aT KOMaHJIHOU paboTe
"

B3aNMOJIEHCTBHIO C
JPYTUMU JIETHMH,

- BKJTFOUCHHE B YPOK
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KOTOPBIM JJIEMEHT IPUHAJICKUT B IEPUOINYECKON cucTteMe [l.

N. MengeneeBa; 3aKOHOMEPHOCTHM WU3MEHEHUS CBOMCTB
AJIEMEHTOB B TMpefenax MallblX NEepHOJ0B W A-TpyIIIL.
@opMyIUpOBATh  ONPEACICHUS  MOHATHUM  «XUMHUYECKUU
AJIEMEHT»,  «IOPSAJIKOBBIA  HOMEP», «MACCOBOE  YHUCIIO»,
«M30TOIBI», «OTHOCHUTEJIbHAs aTOMHAas Macca», «IJIEKTPOHHAs
000J10UKa, (OINEKTPOHHBIN  cloi»  («IHEepPreTU4YeCcKuit
ypoBeHb»). OmnpenensiTb YHCIO TNPOTOHOB, HEUTPOHOB,

9JICKTPOHOB Y AaTOMOB XHMHYCCKUX JSJICMCHTOB, HCIOJb3Yysd
nepuoandeckyro Tabmuiy. CoCTaBIsiTh CXEMBI CTPOCHHS
aToMOB TMepBbIX 20 D3IEMEHTOB NEPUOJAUYECKON CHCTEMBbI
DJICMEHTOB. XapaKTemeBaTL XUMHWYCCKHUE DJIJICMCHTBI Ha
OCHOBE HX TIOJIO)KEHUSI B TEPUOJUYECKON CHCTeME U
0COOEHHOCTEHN CTPOCHMS X aTOMOB. [[enaTh yMO3aKItoueHus o
XapakTepe HU3MEHEHHs CBOWCTB XUMHUYECKHX DJIEMEHTOB C
YBEITUYCHUEM 3aps/ioB aTOMHBIX snep. MccienoBarh cBOMCTBa
u3ydyaeMbix BemlecTB. HabmionaTe Qu3nyeckue U XUMUYECKUE
MpEBPAIIECHUS U3YYaEMBbIX BEILECTB.

OnuceiBaTh XUMHYECKHE pPEaKIUH, HaOJIolaeMble B XOJe
OKCIIEPUMEHTA. YUYacTBOBaTh B COBMECTHOM OOCYXKIEHUU
pE3yIbTATOB OIBITOB.

Crpoenne 9 dopmynHpoBaTh  ONpEAENeHUS  MOHATUH  «KOBaJCHTHAs bubnunorexa
BEIIECTBA. HETIOJISIPHAS CBS3bY», «KOBAJICHTHAsA IOJIIPHAs CBA3bY, «HOHHAsA ugposoro
CBA3B», «CTEMEHb OKUCICHHUS», «INEKTPOOTPUIATEILHOCTEY. | O00Pa30BaTeNLHOro
Omnpenensars TUII XUMHUYECKOM CBSA3M B COEAMHEHUSAX Ha KOHTCHTa
OCHOBaHUU XHUMHUYECKON ¢opMynbl. Omnpenensars CcTeneHb https:/ urok.apkpro.r
OKHUCJICHHUS 3JIEMEHTOB B coeIMHEHUAX. COCTaBISTh (HOPMYIIbI u
BEUIECTB MO CTEMEHH OKHUCIIEHUS 3JIEMEHTOB. Y CTaHaBIMBAaTh
BHYTpH- u MEXIPEIMETHBIE CBSI3H. CocTaBisTh
CpaBHUTEJIBHBIE  0000IIAIONTNEe TAOINIIBI, CXEMBI.
MHuoroo6pa3ue 16 KnaccupumupoBate  xumudeckue  peaknuu. IlpuBoauth Bbubnuoreka
XUMHUYECKHUX IIPUMEPEI peakuuin KaXKJI0ro THUIIA. PacniosnaBath rppoBoro
peakuuil. OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. OnpenensiTh 00pa3oBaTebHOTO
OKHCIIUTED, BOCCTAHOBHTEIb, poIIeCC OKHCIICHHS, KOHTCHTA

UTPOBBIX MPOLEYP,
KOTOpBIE TOMOTAIOT
MoAIepkKaTh MOTHBAIUIO
oOydJaronmxcs K
MOJYYECHHIO 3HAHU,
HaJa)KMBaHHIO
MMO3UTHUBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHUH B

KJacce, IOMOTaloT
YCTaHOBJICHUIO
JI0OpO’KeNnaTeIbHOM
aTMocdepsl BO Bpems
YpOKa;

- opranm3anus medcTa
MOTHUBHUPOBAHHBIX U
3PYAUPOBAHHBIX
o0yJaronmxcs HaJ| uX
HEYCIEBAIOIIUMHU
OJHOKJIAaCCHUKAMMU,
JIAIOIIEeTO UM COLMAIbHO
3HAYNMBIH OTBIT
COTPY/IHMYECTBA U
B3aMMHOM ITOMOIIIH;

- UHUIIUMPOBAHUE U
MOIEPKKA
HCCIIeI0BAaTEIbCKOM
JIeATEeIIbHOCTH
00yJaromuxcsi B paMKax
peanu3anuu UMH
WHJUBUIYAJIbHBIX U
TPYIIIOBBIX
HCCICA0BATCIbLCKUX
MIPOEKTOB, YTO JACT
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BOCCTaHOBJCHUs. HaOmronaTh ¥ ONMUCBHIBATH XUMHUCCKUE
pPCaKIUU C TOMOIIBIO SCTECTBEHHOI'O $3bIKa M SI3bIKAa XHMHHU.
HccnenoBaTh ycloBHSs, BIHMSIONIME HAa CKOPOCTh XMMHYECKON
peakiuu. ONHCHIBATH YCJIOBHS, BIHUSIONIME HAa CKOPOCTh
XUMHYECKOH peakiuu. [IpoBoauTh rpynnoBbie HAOIIOICHUS BO
BpEMsl MPOBEIACHUS JEMOHCTPAIIMOHHBIX OIBITOB. YUYacTBOBATh
B COBMECTHOM OOCYKJIEHUU PE3yJIbTaTOB OMBITOB. COCTaBIATh
TEPMOXUMHUYECKHE YPABHCHUS peakiuii. BeIUUCIIATH TErioBoOMi
3¢ (heKT peakiuu Mo ee TePMOXUMUIECKOMY YPaBHEHHUIO.
O0600mare 3HaHug O pacTtBopax. IIpoBoauTH HAOIIOJACHHUS 3a
MOBEJICHUEM BCIIECTB B  pacTBOpax, 3a XHMHYCCKUMHU
peakusMu, MPOTEKAIUMU B pacTBopax. dopmynupoBaTh
ONMpE/CICHUST  IMOHIATHH  «3JIEKTPOJIUT»,  «HEIJICKTPOIHTY,
(QIEKTPOJIMTHYECKAsT  JUcconuanus».  KOHKpeTU3HpOoBaTh
HNOHATHE «UOH». O000IIaTh IMOHATHS «KATHOH», «AHHOHY.
HccnenoBars cBOMCTBA pacTBOPOB AJICKTPOJHTOB. OTHCHIBATH
CBOMCTBAa  BEHIECTB B  XOA€  JCMOHCTPALIMOHHOIO U
nmabopaTopHOro ’KkcnepuMeHToB. Co0II0/1aTh MTpaBHiIa TEXHUKH
0e30MmacHOCTH. XapaKTepHU30BaTh YCIOBUS TCUCHHS PEaKlUil B
pacTBopax 3JICKTPOIUTOB 0 KOHIA. ONpenensiTh BO3MOKHOCTh
MPOTEKaHUs peaKkiuii HOHHOTO oOMeHa. [IpoBOIUTE TPyMIOBLIE
HAOJIIOJICHUsT BO BpEMs TPOBEACHUS JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OIBITOB.

OOcyxnare B Tpynmax pe3yiabTaThl ONbITOB. OOBICHATH
CYITHOCTh peakiuii MOHHOTO oOMeHa. Pacmo3HaBaTh peakiuu
HOHHOTO OOMeHa. COCTaBJIATh MOHHBIC YPAaBHEHUS PEAKIUH.
CoCTaBISTh COKpANIEHHBIC HOHHBIC YPABHEHUS PEAKITHIA.

https://urok.apkpro.r
u/

Mmuoroobpasue
BEIIIECTB

43

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUs CBONCTB HEMETAIIJIOB
B mepuojgax u A-rpynmax. XapaKTepu30BaThb TrajoreHbl Ha
OCHOBE MX TOJOXEHUs1 B mnepuoauueckon cucreme JI.M.
MenneneeBa 1 0COOEHHOCTEH CTpOeHUS UX aTOMOB. OOBIICHITH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB TraJIOT€HOB T10 MEPUOIY U
B A-rpynnax. OnucbiBaTb CBOWCTBA BEIIECTB B XOJ€
JIEMOHCTPAIIMOHHOTO M J1a00paTOPHOTO  AKCIEPUMEHTOB.

bubnnoreka
1 poBoOTO
00pazoBaTeILHOTO
KOHTCHTA
https://urok.apkpro.

ru/

o0yJaromumcst
BO3MOYKHOCTh
npuoOpecTy HaBBIKU
CaMOCTOSITEJILHOTO
peLIeHUs TEOPETUYECKON
poOJIEeMBlI,
TeHEPUPOBAHUS U
oopMIIeHUS
COOCTBEHHBIX HIEH,
YBaKUTEILHOTO
OTHOIIECHHUS K UY>KUM
uaesM, o(hOpMIICHHBIM B
paboTax apyrux
HCCIIeA0BaTeIICH, HABBIK
MyOIMYHOTO
BBICTYIIJICHUS TIEpEe
ayJIuTOpHEl,
apryMEHTHPOBaHUS
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Pacnio3HaBaTh ONBITHBIM MYTEM CISHYIO KHUCJIOTY M €€ COJlH,
OpoMuzabl,  MOAMIBL.  BBUMCIATE  MaccoByl  JI0JIIO
pPacTBOPEHHOI'O BEILIECTBA B PacTBOpe. XapaKTepU30BaTh
anemeHTsl VIA- rpynmsl (MOATPYMIBl KUCIOPOJAa) HA OCHOBE
UX T0J0KeHUA B nepuoandeckon cucreme /. . Menneneesa u
0coOeHHOCTeH CTpPOGHUS  MX aTOMOB. OOBACHATD
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB 3J1eMeHTOB VIA-Tpymbl
10 IEpUOly U B A-Tpymnax.

XapakTepHu30BaTh AJUIOTPOIIUIO KUCIOPOAA U CEPbl KaK OJIHY U3
OpUYMH  MHOTooOpasusi BemecTB. OmNHCHIBAaTH  CBOMCTBA
BEIIECTB B XOJ€ JAEMOHCTPALIMOHHOTO U JabopaTopHOro
skcrepuMeHToB.  Oka3plBaTh  MEPBYKD  IOMOIIb  IPHU
OTpaBJIEHUSX, OKOTax U TpaBMax, CBSI3aHHBIX C PEAKTUBAMH U
71a00PaTOPHBIM 000pyIOBaHUEM. Onpenenstsb
OPUHAJICKHOCTh  BELIECTB K  ONpPEeNIEHHOMY  Kiaccy
coenquHeHuil. ComoCTaBisATh CBOWCTBAa pa30aBIEHHOW U
KOHIICHTPUPOBAHHON CEpHON KUCIIOTHI.

3anuchIiBaTh YpaBHEHUS peaklUii B MOHHOM BUJE C YKa3aHUEM
Hepexo/a IEKTPOHOB.

Pacnio3HaBaTh ONBITHBIM MYTEM PACTBOPBI KUCIIOT, CYIb(QHIbI,
cynbuThl, cynbdarel. Mcnonb3oBaTh NpUOOPETEHHBIE 3HAHMS
U YMEHHUS B MPAKTUYECKOH JeATENbHOCTH U IOBCEIHEBHOM
KHU3HU C IIeJbI0 0e30MacHOro oOpalleHHs C BELIeCTBaMU U
MaTepualaMM M JKOJIOTMYECKHM TI'pPaMOTHOIO IIOBEACHMS B
OKpYXarollen cpeie. BeIYucasaTh 0 XMMUYECKUM YPaBHEHUAM
Maccy, 00bEM M KOJMYECTBO BEILIECTBA OJHOIO M3 MPOIYKTOB
peaknuMM IO Macce MCXOJHOTO BEUIeCTBA, OOBEMY WIIH
KOJIMUECTBY BEIIECTBA, COAEPXAILEro OIMpeNeIEHHYIO JI0JII0
IIpUMeceH.

XapaxTepu3oBath 3aeMeHTsl VA- rpynmnsl (MOATrPYNIBL a30Ta)
Ha OCHOBE MX TIOJOXEHUS B IIEPUOJAMYECKON CHUCTEME U
0CcoOeHHOCTEH CTPOCHUS 170'¢ aTOMOB. OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB 251eMeHTOB VA-Tpymibl.
XapakTepu3oBaTh aJuloTponuio ¢pocdopa Kak 01Hy U3 NPUIHH




MHOrooOpasus BemecTB. ONuChIBaTh CBOWCTBA BEIIECTB B XOJI€
JEMOHCTPAllUOHHOTO M Ja0OpaTOpPHOTO  SKCHEPUMEHTOB.
Cobmronate TexHHKYy Oe3omacHocTH. OKa3blBaTh IEPBYIO
IOMOILb TIPU OTPABIEHUAX, 0KOTaX W TpaBMax. CBA3AHHBIX C
peaKTUBaMu u 1a00paTOPHBIM 000pyJIOBaHUEM.
VYcraHaBIMBaTh NPUHAAIEKHOCTh BEILECTB K OINPENEIEHHOMY
Kjaccy coenquHeHui. CoOMOCTaBIsATh CBOWCTBA pa30aBIeHHON U
KOHIIGHTPUPOBaHHONW  a30THOM  kucinotel.  CocTaBiATh
YpaBHEHHsI ~ CTYNEHYATOM  JIUCCOIMAllMM Ha  IpuUMepe
dbocopHOIi KHCTOTEHI.

3anuceiBaTh YpaBHEHUS peakiyil B HOHHOM BUJIE C YKa3aHUEM
nepexo/a IEKTPOHOB. Pacrio3HaBaTh OMBITHBIM ITyTEM
aMMMaK, pacTBOPBI KUCIIOT, HUTpAT- U GochaT-uoHbI, HOH
ammoHus. Mcnonp3oBaTh NpuoOpeTEHHBIE 3HAHUS K YMEHUS B
HPAaKTUYECKOH 1eATEIbHOCTH U OBCEHEBHOM KU3HU C LENIbIO
0e30macHOT0 0OpaIeHus ¢ BEIIEeCTBAMH U MaTepHaIaMy U
HKOJIOTUYECKU TPAMOTHOT'O MOBE/ICHUS B OKpYKatollel cpene.
Brrunciiars MaccoByrO JOJIFO PaCTBOPEHHOIO BEUIECTBA B
pactBope. [lonb30BaThCst HH(pOPMALMEN U3 TOMOTHUTEIBHBIX
MCTOYHUKOB JIJIS IOATOTOBKH KPATKUX COOOMEeHUH. | 0TOBUTH
KOMITbIOTEPHBIE NIPE3CHTALIUH 110 TeMe. XapaKTepU30BaTh
aneMeHThl IV A- rpynnsl (MOArpynmbsl yriepoia) Ha OCHOBE UX
MIOJIOKEHUS B IEPUOINUECKOM CUCTEME M 0COOEHHOCTEH
CTpoeHUs MX aTOMOB. OOBSCHITH 3aKOHOMEPHOCTH U3MEHEHUS
cBoiicTB 35eMeHToB IVA- rpymnmbl. XapakTepu30BaTh
QTIOTPONHIO YTIepo/ia KaK OJHY U3 MPUYNH MHOTO00pa3us
BeriecTB. ONMUChIBaTh CBOMCTBA BEIIECTB B X0/1€
JIEMOHCTPAIIMOHHOTO ¥ Ta00paTOPHOTO SKCIIEPUMEHTOB.
Cobmonate TexHUKY O6e30nmacHocTH. COMOCTaBIATh CBOMCTBA
OKCHJIOB yTJIepOJa U KPEMHHS, OOBSICHATH MPUUNHY UX
pasnuyuii. Y cTaHaBIMBaTh MPUHAUIEKHOCTD BEIIECTB K
onpeAeIEHHOMY KJIacCy COETMHEHUH.

Jloka3bIBaTh KMCIOTHBIN XapaKTep BBICIIMX OKCHJOB yTiepoia
Y KpEMHHS. 3aliChIBaTh YPaBHEHUs PEaKIMii B HOHHOM BHJIE C




YKa3aHUEM nepexoza AIIEKTPOHOB. Ocy1ecTBisITh
B3aMMOIIPEBpAIlIEHUs] ~ KapOOHaTOB U  TUAPOKAPOOHATOB.
Pacrio3HaBaTh ONBITHBIM MYTEM YIJIEKUCIBIA ra3, KapOoHaT-
uoHbl. Vcnonb3oBare NpUOOPETEHHBIE 3HAHHUA U YMEHMS B
IIPAKTUYECKON ACATENBHOCTH U MOBCEIHEBHOW KU3HU C LENBIO
Oe3onmacHOro oOpalleHuss ¢ BELECTBAMU M MaTepuallaMH U
HKOJIOTMUYECKH TPaMOTHOI'O MOBEAEHUS B OKpYXaloUIe cpene.
BbIuuciaTe 0 XMMHUYECKUM YPAaBHEHUSAM Maccy, 00bEM WU
KOJIMYECTBO OJHOTO W3 IPOAYKTOB pEaKIMM II0 Macce
UCXOJHOTO BEIIECTBa, O0BEMY WM KOJMYECTBY BEIIECTBA,
COJIEpIKalIero OIIPEACIEHHYIO JIOJIIO IIPUMECEH.
XapakTepu3oBaTb MeETalIbl HAa OCHOBE WX IIOJIOKEHUS B
HNEpUOJIMYECKOl cHucTeMe M OCOOCHHOCTEH CTPOEHHS HX
aToMOB. OOBSICHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMICTB
METAJIJIOB I10

nepuony u B A-rpynnax. MccienoBaTh CBOWCTBA M3y4aeMbIX
BELICCTB.

OOBACHATH 3aBUCHMOCTh (PU3UYECKHX CBOWCTB METAIOB OT
BUJA XUMHUYECKOM CBS3U MEeXIy UX aTomamu. Halmropats u
ONMCHIBaTh XUMUYECKHE PEAKIMU C MOMOIIbIO €CTECTBEHHOTO
A3bIKa M s3blka XuMuU. Habmiogate AeMOHCTpHpyeMble U
CaMOCTOSITENIbHO TPOBOJMMBIE OMBITH. ONHCHIBaTH CBOICTBa
U3y4yaeMbIX BELIECTB Ha OCHOBE HAONIOJEHHH 3a HX
npeBpauieHusIMH. Jloka3biBaTh aM(OTEPHBIN XapakTep OKCHUIOB
u ruapokcunoB amomuuus u  okenesa(lll). CpaBuuBath
OTHOLIEHHE U3y4YaeMbIX METAJUIOB U OKCUJIOB METAJUIOB K BOJIE.
CpaBHUBaTh OTHOUIEHME TMAPOKCHIOB HATPHs, KalbLUsi U
QTIOMHHMS K pacTBOpaM KHCIOT M 1ienodei. PacroznaBaTh
ONBITHBIM MYTEM THJIPOKCHI-UOHBI, HOHBI Fe* u Fe*.
Cobuto1aTh TEXHUKY 0€30IacHOro OOpalleHusi ¢ XMMHUECKOMH
nocynoi u nabopaTopHbIM 00OpyaoBaHHEeM. OCYIIECTBIAThH
peakiuu, TMOATBEPKAAIOIINE TEHETUYECKYIO CBSI3b MEXIY
HEOPraHWYECKUMHU COEAMHEHHUAMU. 3aluChiBaTh YypaBHEHUS
peakiuii B MOHHOM BHJIE C YKa3aHUEM Iepexo/a JIEKTPOHOB.




OO600mary 3HaHUS M JAeiaTh BBl BOABI O 3aKOHOMEPHOCTSX
U3MEHEHUH CBOMCTB METaJUIOB B Iepuojax M A-rpymmax
IIEPUOJUYECKOM  cucTeMbl.  lIporHosupoBaTh  CBOMCTBa
HEU3YYCHHBIX DJIEMEHTOB U UX COCIMHEHUN HAa OCHOBE 3HAHUUI
0 TnepuoauMyeckoM 3akoHe. lcrnonb3oBaTh mnpuoOpeTEHHbIE
3HaHMA M YMEHHA B IPAKTUYECKOM [JEATEIBHOCTH U
MOBCEHEBHON JKU3HM C IEJbI0 0€30MacHOro OOpaIleHus C
BEUICCTBAMM U MaTe€pUalaMd M OSKOJIOIMYECKH TI'PaMOTHOIO
MOBEJICHUS B OKPY>KAIoLIeH cpeae. BoIUnCIATh 10 XUMHYECKUM
YpaBHEHHSIM Maccy, OOBEM WIM KOJMYECTBO OJHOTO U3
IPOAYKTOB PEAKIMU MO MAacce MCXOJHOrO BELIECTBA, 00bEMY
WM KOJMYECTBY BEIIECTBA, COJAEPXKAILIErO OIPEICIEHHYIO
nomto  npumecedd.  Ilonp3oBatbes — mHpOpmanumein U3
JIOTIOJTHUTEIbHBIX HMCTOYHUKOB JUISl IOATOTOBKHM  KPATKUX
coo0u1eHUi. '0TOBUTh KOMIIbIOTEPHBIE MTPE3EHTALIMH 110 TEME.

Kpatkwuii 0630p 9 Hcnonb30BaTh BHYTPU- U MEXOpeaAMeTHbIE CBA3U. COCTaBIATh bubnuoreka
BOKHENIINX MOJICKYJISIDHBIE ¥ CTPYKTYpHBIE (DOPMYJIBI  YIIIEBOIOPOIOB. 1HpoBoro
OpPraHUYECKUX Onpeneniarb NPUHAIEKHOCTh BEUIECTBA K ONPEACIEHHOMY 00pa30BaTENILHOTO
BELIECTB KJIaCCy OPraHUYECKUX COEJUHEHMH. 3aluChIBATH ypPaBHEHUS KOHTCHTA
https://urok.apkpro.r

peakuuii 3aMeIlleHUs U IPUCOCAMHEHUS C  y4acTUEM
opraHvueckux BemecTB. HaOmromate  JgeMOHCTpHpyeMble
onbITel. ONKChIBaTh CBOMCTBA M3y4aeMbIX BELIECTB Ha OCHOBE
HAOMIOJIEHU 3a MX [peBpallleHUusMU. Y4yacTBOBaTb B
COBMECTHOM OOCY)XJIEHMM PpEe3yJIbTaToB ONBITOB. IIpoBOoauTh
KAUECTBEHHBIC pPEAKIMM Ha HEKOTOPbIE  OpraHU4YeCKHe
BemiecTBa. [lonb3oBaThecst MH(OPMaLE U3 TOMOIHUTENBHBIX
UCTOYHUKOB JUJIsl MOJITOTOBKM KpaTKUX cooOmieHuil. ['oToBUTH
KOMITBIOTEPHBIE NTPE3EHTALNH 110 TEME.
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