MyHuumnanbHO
e Ka3eHHoe

MyHuUmMNanbHoe KaseHHoe
obLieobpasoBaTenbHoe
yupexxaeHue «flHrenesckas
cpepHnn obweobpasoBaTenbHas
LKOMa»

06 L|_|‘e06 pa3o BQAT cn=MynuumnansHoe kaserHoe

efibHoe
yupexpeHuve
«AHreneBckas
cpeaHAan

obueobpasoBatenbHoe
yupexpaeHue «fHrenesckas
cpefHnsn obueobpasoBaTesnbHas
wkona», o=MHH 3834006990 KN
383401001 OrPH 1023802657922
Agpec 665699, Poccus, MpkyTckan
0651acTb, HIXKHEMAMMCKIIA paiioH,
n. AHrenb, M-H 3Be3aHbIN, 6A,
ou=[lupekTop Padasnb Anekceir
AnekcaHfpoBuy,

obueobpaszoBar emai-YANGELSCHOOLomall,

€J/IbHaA WKOJ1a»

2023.12.14 00:22:38 +08'00'
2023.006.20380

[Tpunoxenue k OOIT OO0 (o6HOBNIEHHBIE PI'OC O0O0)
MKOY «ureneckas COLL»

Paboune nporpamMmbl y4eOHBIX TPEIMETOB U KYPCOB, MPEAYCMOTPEHHBIX OCHOBHOM
o0pa3oBaTenbHOM MporpaMMoit 0cHOBHOTO o61iero oopazoBanus (PI'OC O0O0)

[IpenmerHnas obnactpb

«ECTGCTBGHHOHay‘lHBIC npeaAMEThbI»

Ne

Hassanue paboueii npoepammul

Cmp.

1 | Pabouas npoecpamma yuebnozo npeomema « XUMHAy ona 8-9 knaccos




MyHunumnaipHOe Ka3eHHOE 00I1e00pa3oBaTeIbHOE YUPEKICHHE
«Slarenesckas cpenHss 001eo0Opa3zoBaTeNnbHas KO

YTBepxkaeHO
MIPUKA30M JIUPEKTOpa
MKOY «Inrenes Kkast I
0E%3T» aBryctal 2028 ! Ne 145
.“ ‘ ’l 1
f‘ . : 174 5s
g ¥

Padasis A.A.

PABOYAS ITPOITPAMMA
110 XUMHUU

g 8-9 kiaccos
YpOBEHb: OCHOBHOE 0011Iee 00pa3oBaHue
CPOK peasii3aIuy MporpaMmbl; 2 Tojia

Cocrasun:

YUYUTEIb XUMUN

CumonoBa Jlronmuna BiagumupoBHa,
NepBOi KBANM(UKAITMOHHOW KaTerOpuu
MKOY «Snrenesckas COL»

0. Jlarennb

2023



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O IPEIMETA «XUMUWS»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JInyHOCTHBIE pe3yJIbTAThI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO OOmHIEro 00pa3oBaHUA
JIOCTUTAIOTCS B XOJI¢ OOyYeHUs] XMMHUH B €IMHCTBE Y4eOHOW M BOCIUTATEIHLHON NEATEIHbHOCTH
Opranuzanud B COOTBETCTBHHM C TPAJUIUOHHBIMU POCCUMCKHUMH COILMOKYJIBTYPHBIMU U
JlyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMU, TPUHSATHBIMH B OOIIECTBE MpaBUIAMH H HOPMaMHU
MOBEJICHHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHMs, CAMOPA3BUTHS U COLMAIM3ALUU
oOyyJarouuxcs.

JIM4HOCTHBIE PpEe3yNbTaThl OTpaKaloT CHOPMHPOBAHHOCTH, B TOM 4YHCIE€ B YacTHU:
IlaTpuoTHYecKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICJNIO, TOHUMAHWs 3HAYCHUS XUMHUYECKOM HAayKd B KU3HM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON MH(pOpMAIUEil 0 MepeAoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHPOBOM U OTEUECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpPOICTBE
Mupa u o0IIecTBa;

I'pa:knanckoro BocnuTanusi

2) mpencTaBiIeHHS O COLMANBHBIX HOpMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIIEHHUH B
KOJUIEKTUBE, KOMMYHUKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
MCCJIEIOBATEIHCKOM, TBOPUYECKOM U APYTUX BUIAX JIEATEIbHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOH JIEATEIHHOCTU TPHU BBITOJHCHUU Y4COHBIX, TIO3HABATEILHBIX 3a1a4, BBITOJHEHUU
XUMHUYECKHUX SKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOTIOHUMAHUIO
YW B3aMMOIIOMOIIM B TMPOIECCE ITOM y4eOHOW eATeThHOCTH; TOTOBHOCTH OIIEHHWBATH CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBapHILEH C TMO3UIMKM HPABCTBEHHBIX W TPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

ILleHHOCTH HAYYHOTO MO3HAHUS

3) MHpPOBO33PEHYECKUX TPEJICTABICHUM O BEIIECTBE MW  XUMHUYECKOW  peakIluw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAYKU M COCTABJISIONIMX OCHOBY JUIS
MOHUMAHUS  CYIIHOCTH HAyYHOM  KapTHHBI MHpa; TMPEICTAaBICHUM 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS MPHUPOABI, B3AUMOCBS34X YEJIOBEKA C MPUPOJIHOM Cpeloil, 0 posu
XUMHUU B MIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIPABJICHHBIX HAa TOJYyYEHHE HOBBIX 3HAHUU MO XUMHH,
HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTENbHON, MHPOPMAITMOHHON U YHMTATENbCKOW KyIbTYphI, B TOM YHCII€ HaBHIKOB
CaMOCTOSITEIbHOW pa0OThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATYpOH, TOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYUYEHHUIO W TMO3HAHWIO, JTIOOO3HATEIHPHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pazoBaHUI0, TIPOSKTHOW U HCCIEAOBATEIBCKON JEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

@®opMHUpOBaHUSI KYJbTYPbI 310POBbS

7) oco3HaHMs IIEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 JKU3HU, OCO3HAHMS TOCIEACTBUN M HENPUSTUS BPEIHBIX MPUBBIYCK
(ymoTpeOneHus aaKorojisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIOACHUS TpPaBUII
0e30MacHOCTH MPHU OOPAILEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY M peabHOMN KU3HH;

TpyaoBoro BocnuTaHusA

8) mHTEepeca K MPaKTUYECKOMY U3YyUeHHIO Tpodeccuii u Tpyaa pa3IndHOTO pojia, YBAKECHUE K
TPYAY U pe3yJbTaTaM TPYIOBON AEATEIbHOCTH, B TOM UHKCII€ HA OCHOBE IPUMEHEHHUS MTPEIMETHBIX
3HAaHUW 10 XHWMHH, OCO3HAHHOTO BBIOOpAa WHAMBHUIYATbHON TPAEKTOPUHM TPOJOIDKCHHUS
o0pa3oBaHusi C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX



MHTEPECOB U MOTPEOHOCTEH; YCHEUIHOM MpoecCHOHATBHON JESTENbHOCTH W Pa3BUTHS
HEOOXOMMBIX YMEHUI; TOTOBHOCTb alaliTUPOBATLCS B IPO(PECCHOHATIBHOM cpeae;

JKOJIOTHYEeCKOI0 BOCIINTAHUS

9) sKonornyecky 1enecoo0pa3Horo OTHOLIEHUS K NPUPOAE KaK MCTOYHUKY KM3HM Ha 3emie,
OCHOBE €€ CYyIIECTBOBAHMSA, MMOHMMAHUS LIEHHOCTH 3/I0pPOBOTO M 0e30macHOro odpasa KHU3HH,
OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (HU3UYECKOMY M ICHUXUYECKOMY 3JI0pOBBIO,
OCO3HaHMS LIEHHOCTH COOJIIOICHUS NTPAaBIII O€3011aCHOr0 MOBEIEHUS IIPH PaboTe C BELIECTBAMH, a
TaKXXe B CUTYyallUsIX, YTPOXKAIOIIUX 3[J0POBBIO U KU3HHU JIIOJICH;

10) crmocoOHOCTH TPUMEHSATH 3HAHUS, MOJMy4YaeMble MPHU W3YUYECHHH XHMHU, JUISI PEILICHUS
3ajjay, CBS3aHHBIX C OKpPY’)KAIOLIEW NPUPOAHOM Cpeloil, MOBBILEHUS YPOBHS 3KOJIOTMYECKOH
KYJBTYpBl, OCO3HaHUSA TNI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM M MyTed MX pelIeHHs
IIOCPEJICTBOM METOJI0B XUMHUH;

11) 5KOJIOrMYEecKOro MBINUIEHUS, YMEHMsI PYKOBOJCTBOBATbCS KM B II03HABAaTENBHOM,
KOMMYHHUKATHUBHOHN U COLIMAIBHOM MPAKTHUKE.

MertanpeamMeTHble pe3yJbTaThl

B cocraBe MeranpenMeTHBIX pe3yJabTaTOB BBIACIAIOT 3HAYMMble JUISI (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSsl, MPUHLUI, FUIO0Te3a, (aKT, CUCTEMA,
Ipolecc, KCHEPUMEHT U Jp.), KOTOpPbIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUU U3 ATHX NPEAMETOB ()OPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE O0ECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBIECHUIO Y4EOHON JeSITEIbHOCTH.

MertarnpeaMeTHbIE pe3yabTaThl OCBOCHUS 00Pa30BATEIBHOM MPOTPaMMBI 110 XUMHUHU OTPAKAIOT
OBJIa/ICHUE YHUBEPCAJIbHBIMU [I03HABATENIbHBIMU JIEHCTBUSMHU, B TOM YHCIIE:

Ba3zoBbIMH 1orMYecKUMH AeliCTBUSIMU

1) yMeHueM HCIONB30BaTh MNPUEMBI JIOTUYECKOIO MBIIUIEHUS MPH OCBOCHUU 3HAHUIL:
packpepIBaThb CMBICT XMUMHUYECKMX MOHATHH (BBIIENATH MX XapaKTEpHblE MPU3HAKU,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU MOHSATUSAMH), UCIIOJIB30BATh MOHATHS Ul OOBSICHEHUS
OTIIENbHBIX (DAaKTOB M SBJIEHUH; BBIOMPATh OCHOBAaHUS U KPUTEPUHU JUIsl KiaccUUKaALUU
XMMHMYECKUX BEUIECTB U XUMHUECKUX PEaKINii; yCTaHABIUBATh IPUYUHHO-CIIEICTBEHHBIE CBA3H
MEX1y OOBEKTaMH M3YYEHHS; CTPOUTh JIOTMUECKHE pacCyKIeHUs (MHIYKTUBHBIE,
JIelyKTUBHbIE, 110 aHAJIOTUH); JIeJIaTh BHIBOJIBI U 3aKIIIOUCHMUS,;

2) yMeHueM IMPUMEHSATh B MpOIecce MO3HAHUS MOHATUSA (IIPEAMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH MIMPOKO
MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEICTABICHUS — XUMUYECKHH 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYeckass (opMyaa U ypaBHEHHE XHUMMUYECKONW peakIu — TNpU pelIeHuH ydeOHo-
MO3HABATENIbHBIX 3a/ay; C YYETOM OTUX MOJENBHBIX IMPEJICTaBICHUH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE MPHU3HAKH MU3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKHX PEAKIIN; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSA3H U
OPOTHBOPEYMS] B M3ydaeMbIX IPOLIECCaX W SBJICHUAX; MpeAsaraTb KPUTEPUU [UIS BBISBICHUS
ATHX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL; CAaMOCTOATEIBHO BEIOUPATH CIIOCO0 pelieHus yaeOHo
3aJaun (CpaBHUBATh HECKOJbKO BapMaHTOB pEIICHUS, BbIOMpaTh Hamboyiee MOIXOIAIUN ¢
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHEB);

ba3oBbIMH HccIe10BATEIBCKUMH 1eHCTBUAMHU

3) yMEeHHMEM HCII0JIb30BaTh MOCTABJIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTa IO3HAHUS, a
TaKkKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMIA;

4) mpuoOpeTeHHEe OMbITa IO IUIAHUPOBAHHIO, OPTraHU3AIMM M TMPOBEACHHUIO YYCHHYECKHX
9KCHEPUMEHTOB: yMEHHUE HAOII01aTh 33 XOA0M IPOLIECca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €TI0
pe3yibTatr, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMs], COCTABIIATh OTYET O IPOJIETAHHON padoTe;



Padoroii ¢ nunpopmanueit

5) yMeHueM BbIOUpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUJIOB
1 HOpM IIPEJICTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIep)KaHHs, CIOpaBOYHBIE TIocoOus, pecypcbl HHTepHeTa); KpUTHUYECKH
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEM MPUMEHSThH Pa3IMYHbIE METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe MHGOpMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHCHUS YU4COHBIX M MO3HABATEIBHBIX 33124
onpeAenéHHOro THIA; MPUOOpPETeHHE OmbITa B O0JIACTH HCIOJIb30BaHUA HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TAYHBIX
MOMCKOBBIX CHCTEM; CAaMOCTOATEIbHO BBIOMPATh ONTHUMAIbHYIO (OopMy MpencTaBiICHUS
uH(pOpMAIMM W WJUTIOCTPUPOBATH pEIIaeMble 3a/1adll HECIOXHBIMA CXEMaMH, JHarpaMMaMu,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

7) yMEHHEM WCHOJIb30BaTh M aHAIM3UPOBATH B IMpOIECCe yU4EOHOW M HCCIEIOBATEIIbCKON
JEeSTENIbHOCTH UH(POPMAIIHIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJILCKOT0 X0341UCTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPY’KAIOILIEH MPUPOJHOM CPELBI;

YHuBepcaabHbIMH KOMMYHHKATUBHBIMH el CTBUSIMU

8) yMmeHHMeM 3aJaBaTh BOIPOCHI (B XOJ€ JHAOra W/WIM JUCKYCCHH) TIO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

9) nmpuoOpereHue OMbITa NPE3CHTALUU  PE3YNbTAaTOB  BBHIMOIHEHHS  XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

10) 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU TIO3HABATEJILHOW U
HCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAIIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU paboTHI | JIp.);

YHuBepcaabHbIMH PeryJSITUBHBIMU J1€iiCTBUSIMH

11) yMmeHrnEM caMOCTOSITETTHHO ONPENENATH IeNH IEITETbHOCTH, TUTAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATh
HaubOosnee HS(PQEeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEATIOKEHHBIM AITOPUTM JEHCTBUHN MpU
BBITIOJTHCHUH 3a/IaHUi ¢ y4ETOM TIOJNYYEHHUsS HOBBIX 3HAHWH 00 W3ydaeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKIMsIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO Pe3ybTaTa 3asBICHHOM 1IEIIH;

12) ymMeHneM HCTIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, MpejIaraeMble B YCIIOBHU 3aJaHHN.
IIpenmeTHble pe3yJibTAThI

B cocraBe mpeaMeTHBIX pPE3YNbTAaTOB 110 OCBOSHHIO 00s3aTENBHOTO  COJICpIKaHUS,
YCTaHOBJICHHOTO JIaHHOW TMPUMEpPHON pabouell mporpaMMoil, BBIACNAIOT: OCBOEHHBIC
0o0ydJaronMucs Hay4YHbIe 3HAHUS, YMEHHUS M CIHOCOOBI JeHCTBHI, crenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl JEATEILHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
HWHTEPIIPETAINH, IPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

[IpenMeTHbie  pe3ynabTaThl  MPEACTAaBIEHBI 1O ToAaM  OOydYeHUs ©  OTPaXKaroT
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS CIEAYIOIINX YMEHUMN:

8 KJIACC

1) packpvisamb cmbici OCHOBHBIX XHMHUYECKHX TOHSTHI: aToM, MOJEKYJa, XHMHUYCCKHI
3JIEMEHT, MPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAasi M MOJISKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBas JIOJII XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakiusi, Kiaccu(UKAMs PEakuil: peakluud COCTUHEHUS, PEaKIUU Ppas3NoKEHUs, pPeaKiuu
3aMEIeHMs], Peakiiuu 0OMEHa, 3K30- M YHAOTEPMUUYECKUE PEAKIIUHU; TETUIOBON d(PeKT peakiuu;
PO aTOMa, DIEKTPOHHBIA CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBSI3b,



MOJISIpHAsl U HETOJSpHAs KOBAJICHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jisl BellecTBa (IIPOLeHTHAs! KOHIIGHTpAIKs) B paCTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATHH (CM. M. 1) ¥ MPUMEHSATH
9TH MOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonvbzosames XUMUYECKYIO CHMBOJIUKY JUUISl COCTAaBICHUST (POPMYIT BEIIECTB M ypaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

4) onpedensimp BAIEHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COCIAWHCHUSX; CTEICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAIICKHOCTh BEIIECTB K ONMPEeAeIEHHOMY
KJIACCy COEAMHEHWN TO QopmynaM; BHJ XUMHYCCKOW CBSI3M (KOBAJICHTHAs W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

5) packpvieamo cmvicn Tlepuoamueckoro 3akoHa JI. M. MenneneeBa: JeMOHCTPUPOBATH
MOHMMAaHHE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IMOJIOKEHHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPAaHEHHsI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO Y4Y€HUs, 3aKOHa ABOTAJpO; ONUCKIGAMb U XApakmepuzoeams TaOIUUHYIO
dopmy Ilepuoanyeckoil CHUCTEMbl XHMHUYECKHX OJIIEMEHTOB: pa3iWyaTh IOHATHS «TJIaBHAs
noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», manbie u OOJbIINE TEPUOMD;
coomHocumb O0O3HAYCHHS, KOTOpbIe uMeTcs B Tabnume «llepuonnyeckas cucrema
xumuueckux osnemeHToB JI. U. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3aps] sapa, oOImee 4YHCIO JIIEKTPOHOB U
pacrpeziefieHue X MO0 JICKTPOHHBIM CIIO0SIM);

6) rraccuguyuposams XUMHYECKHUE DJIEMCHTBI, HEOPraHUYECKHE BEIICCTBA, XMMHUYCCKHE
peaxuu (1Mo YKUCIy ¥ COCTaBy YYaCTBYIOUINX B PEAKI[UH BEIIECTB, M0 TEINIOBOMY 3P dEKTY);

7) xapaxmepuzosams (onucviéanms) OONIME XUMHUYCCKHE CBOWCTBA BEINECTB Pa3IUYHBIX
KJIACCOB, TMOATBEPXkAasi OMHCAHWE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKIUM;

8) mpoenosupoéams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTAaBa;
BO3MOYKHOCTH MPOTEKAHHUS XUMHYECKHIX MPEBPAMICHUN B Pa3IMUHBIX YCIOBHSIX;

9) ewbiuuciAMb OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MACChl BEIIECTB; MacCOBYIO
JIOJTF0 XUMHYECKOTO AJIeMEHTa 10 (hopMyJie COeTMHEHHST; MACCOBYIO JIOJFO BEIIECTBA B PACTBOPE;
IPOBOJUTH PAcUYETHI 10 YPABHEHUIO XUMUUECKOM peaklnu;

10) npumensims OCHOBHBIC ONEpAIMH MBICIUTEILHON NIEATEIBHOCTH — aHalW3 M CHHTE3,
CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3alliilo, KIACCU(PHMKAIMIO, BBIBICHHE IPUYMHHO-
CIIEZICTBEHHBIX CBSI3€ — JII1 W3YYEHHUS CBOWCTB BENIECTB M XHMHUYECKHX PEAKIIHA;
€CTeCTBEHHO-HAyUHbl€ METOJAbl T03HAaHUS — HaONIo/IeHUe, HU3MEpEeHUe, MOJEIUPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

11) cneoosams  mpaBUIaM  TOJB30BAHUS ~XMMHYECKOW TOCYIOH H  J1a0OpaTopHBIM
o0opynoBaHMEM, a TakXKe TpaBWiIaM OOpamieHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSMH TIO BBIMIOJIHEHUIO J1a0OPAaTOPHBIX XHUMHYECKHX OIBITOB M0 TOJYYCHHUIO U
coOMpaHnio Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJA), TPUTOTOBJICHHIO PACTBOPOB C
OTpeNieNIéHHOW MaccoBOM Jlofiell  pacTBOPEHHOrO BELIECTBA; IUIAHUPOBATb M IMPOBOAUTH
XUMHYECKHE JKCIIEPUMEHTHI MO PACTIO3HABAHUIO PACTBOPOB IIEIOYEH W KHCJIOT C MOMOIIBIO
UH/IUKAaTOpOB (JIakMycC, eHOIPTATCHH, METUIOPAHK U JP.).

9 KJIACC

1) packpvieamv cmvici OCHOBHBIX XHMHUYECKHX TIIOHSTHI: XUMHUYECKUI DSJEMEHT, aToM,
MOJIEKYyJla, HWOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJCHTHOCTH,
AIIEKTPOOTPHUILIATEIIBHOCTh, CTENEeHb OKHCICHMS, XWMHYECKash peakius, XUMHUYecKas CBs3b,
TETUTOBON dPQEKT peaKimu, MOJIb, MOJSIPHBI 00BEM, PacTBOP; DIEKTPOJIUTHI, HEIJIEKTPOIHTEHI,
AIIEKTPOIUTUYECKAsT MCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYECKOoe
paBHOBecHue, oOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKIMM, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHHE, aJJIOTPOIUS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAsI, METAJUIMUECKast), KpUCTalTnyecKas



pemérka, KOppO3usi METAJUIOB, CIUIABbl; CKOPOCTb XUMHUYECKOW pEaKIHH, IpereiabHO
nonyctumast konentpamus (I1JIK) Bemectra;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN (CM. 1. 1) ¥ MPUMEHSThH
9TH MOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonvbzosames XUMUYECKYIO CHMBOJIMKY JUISI COCTAaBJICHUST (DOPMYIT BEILECTB M ypaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

4) onpedensimp BaJICHTHOCTh U CTEIICHb OKHUCJICHHS XMMUYECKUX JJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K OMPEICIEHHOMY KJIacCy COEIMHEHUU IO
dbopmynaM; BII XUMHUECKON CBSI3U (KOBAJICHTHAs, MOHHAS, METAJNINYECKasi) B HEOPraHUIECKUX
COCIMHEHUSX; 3apsi/l UOHA 0 XUMHUYECKOW (opmyle; XapakTep cpeabl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHMM, TUII KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

5) packpvieamo cmoicn Tepuoauueckoro 3akona J[. M. MeHzeneeBa u 1eMOHCTPUPOBATh €ro
NOHUMAaHHE: ONUCLIBAMb U Xapakmepuzosams TadmuuHyio (opmy llepumomuueckoil cucremMbl
XUMHYECKHUX 3JIEMEHTOB: pa3Ninyarh MOHATUS «TJIaBHAas MoArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpynma)», mansie u OONbIIME TEPHOABI; COOMHOCUMbL O003HAYEHUS, KOTOpHIC
UMEIOTCS B TEPUOJUYECKON TabnuIle, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l siApa, 00llee YnCiIo 3JIEKTPOHOB U paclpeiesieHue ux
[0 DJEKTPOHHBIM CIIOSIM); 00bACHAMb OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
AJIEMEHTOB M MX COEIMHEHUH B Ipeleiax MajblX MEPUOJIOB U TJIABHBIX HOJATPYNI C Y4ETOM
CTPOEHHS UX aTOMOB;

6) rraccuguyuposams XUMHYECKHUE SJIEMCHTBI, HEOPraHMUYCCKHE BELICCTBA; XMMHUYCCKHE
peakiuu (10 YUCIY U COCTAaBY YYAacCTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3 (deKTy, 1o
MU3MEHEHUIO CTENIEHEW OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

7) xapakmepuzosamo (onucviéams) 00IIKE U CHCHUPHUCCKHE XMMUYECKHE CBOMCTBA MPOCTHIX
U CIOXHBIX BEIIECTB, MOATBEPXAasi ONHUCAHUE NPUMEpPaMH MOJIEKYJISIPHBIX W HMOHHBIX
YPaBHEHHH COOTBETCTBYIOIMX XMMUYECKUX PEaKIuii;

8) cocmasnsimes ypaBHEHHS SJIEKTPOIUTHYCCKOW TUCCOLNMAIMN KUCIIOT, IIENOYeH U COJICH;
NOJIHBIE M COKpalIEHHblE YpaBHEHHs peakluil HMOHHOro OOMEHa; YypaBHEHMs peakIuii,
MOJATBEPXKJAIOIINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BEIIECTBAMM Pa3JIMYHBIX
KJIaCCOB;

9) packpvieams CyIIHOCTh OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUH MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa 3THX Peaklui;

10) npoenosuposams CBOWCTBa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOKHOCTU
IPOTEKaHUs XUMUYECKUX MPEBPAILIEHUH B Pa3INYHbIX YCIOBUSX;

11) gbiuucnsimes OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJISIPHYEO MacChl BEILIECTB; MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 1o (hopMyJie COeIMHEHHsI; MACCOBYIO JIOJIFO BEIIECTBA B paCTBOPE;
MPOBOAMTD PACU€ThI MO0 YPABHEHUIO XUMUYECKON PEaKIUH;

12) creooéams  mpaBWIIaM  TIOJIb30BAHUS XUMHYECKOH TMOCylod W J1a0OpaTOPHBIM
o0opy/soBaHHEM, a Takke IMpaBWiIaM OOpallleHusl C BelulecTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMHU TI0 BBITOJHEHHUIO Ja0OpAaTOPHBIX XHWMHYECKHUX OINBITOB MO MOJYYEHUIO U
coOMpaHUIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

13) nposooums peakuuu, TOATBEPKIAIOIINE KAaUYSCTBEHHBIH COCTAB Pa3IUYHBIX BELICCTB:
pacro3HaBaTh OIBITHBIM NYTEM XJIOpHI- OpomMuiA-, MOAMI-, KapOoHaT-, docdaT-, CUIMKaT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS M  MOHBl M3YYEHHBIX  METAaJJIOB,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

14) npumernsms OCHOBHBIC ONEpAIMU MBICIUTEILHON AEATEIFHOCTH — aHaIM3 M CHHTES3,
cpaBHEHHe, 0000IIeHne, CHCTEMAaTH3alllI0, BbISIBIEHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3eH — st
M3y4EHUs CBOICTB BELIECTB U XUMUYECKUX PEAKIUil; €CTECTBEHHO-HAYYHbBIE METO/IbI TO3HAHUS —
HaOJI0IeHNE, U3MEPEHNE, MOJICIIMPOBAHKE, SIKCIIEPUMEHT (PEaTbHBIM U MBICTICHHBIN ).



COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

8 KJIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XxuMumM B KU3HU 4YesioBeKa. Tena u BemecTBa. Ou3znueckrue CBOMCTBA
BElIEeCTB. ArperaTHoe cocTosiHue BenlecTB. [loHATHE 0 MeToAax MO3HAHUS B XUMHUHU. XUMHUS B
cucreMe HayK. YucTolie BeniecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJbI. XUMHYECKHE 3JeMeHThl. CUMBOJIBI XUMHUYECKUX 3J1eMeHTOB. [IpocThie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢opmyina. BaleHTHOCT aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemlecTB. OTHocuTelbHass aToMmHas Macca. OTHOCUTEIbHAs MOJEKYJIsIpHAs Macca.
MaccoBast 10511 XUMHUECKOTO 3JIEMEHTa B COEIMHEHUU.

Ou3ndyeckue W XHUMHYCCKUE SIBJICHUSA. XWMHYECKas pEakus W e MNpU3HaKh. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHus. Kiaccupukanus XuMUIeCKUX peakiiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XUMHUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW MOCYIOH, ¢ MpaBWiaMud pPabOThHI B
naboparopuu U npuémMamu OOpalieHus ¢ JIabopaTOPHBIM 000PYAOBAHUEM; U3YUYECHUE U OMIMCAHHE
bu3nyecKux CBOMCTB 00pa3lioB HEOPraHMUYECKUX BEUIECTB; HAOM0qeHne (pr3ruecKuX (TUIaBIeHUe
BOCKa, TasHHE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHTICHUE U KOHICHCAIINS BOJIBI) U XUMUYCCKHX
(ropeHue cBe4M, MpPOKAJIMBAHHWE MEIHOW TPOBOJIOKH, B3aUMOJCHCTBHE Mella C KHUCIOTOM)
SIBJICHUI, HAOJIOZICHUE M OINMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYCCKHX PEaKIUi (pa3ioKeHHe
caxapa, B3aMMOJICHCTBHE CEPHON KHUCIIOTHI ¢ XJIOpHUI0oM Oapus, paznoxkeHue ruapokcuaa meau(1l)
IpU HAarpeBaHWU, B3auMOJICHCTBHE jkeine3a ¢ pactBopoMm cosi memu(Il)); m3ydenue crocoboB
paszmeneHus cmeced (C TOMOIIBIO MarHuTa, (GUIBTPOBAHHE, BBIAPUBAHUE, IUCTUILISIMS,
xpomaTorpadusi), TpoBeICHUE OUYUCTKY TTOBAPEHHOM COJU; HAOJIO/IEHUE U OMHUCAaHUE PE3YTbTATOB
MIPOBE/ICHUS OMBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUsI MAcChl; CO3/IaHNE MOJAETIeH MOJEKYI
(ILIapOoCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kuciopog — 31Ie€MEHT M NMPOCTOE BEILECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMmsblieHHOCTH. KpyroBopot kucinopoja B mpupoje. O30H — aIoTpOnHas MOJU(PHUKAIHS
KHCIIOPO/a.

TennoBoit 3¢ddexkr xumHyeckol peakuuu, TEPMOXMMHUYECKHE YpaBHEHMs, DJK30- U
SHIOTEPMUYECKUE peakuuu. TOoImauBOo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOA.

Bogopon — snemeHT u npocroe BemiecTBo. Haxoxaenue Bogopoaa B npupoje, pusndeckue u
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOCO0b! omydeHus. Kucnotel u conu.

KommaectBo BemectBa. Mombs. MomsipHast macca. 3akoH ABoraapo. MossipHbIi 00bEM Ta30B.
Pacuérel N0 XUMHUECKUM ypaBHEHHUSM.

®usnueckue cBoiicTBa BOJbl. Boma kak pactBoputens. PactBopbel. Hacelmennesle u
HEHACKIIIEHHBIE PACTBOPBL. Pacmeopumocms eewjecms 6 6ode.” MaccoBas J0Js BEIIECTBA B
pacTBope. XHUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHWs. Ponp pacTBOpoOB B NMPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccupukanus Heopranmueckux coenuHeHuit. Oxcuapl.  Krnaccudukanus —okcuaos:
coyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpa3zyromue. HomenknaTypa
OKCHJIOB (MEXAyHapoJHas M TpuBHaibHas). duznyeckre M XUMHUYECKHE CBOMCTBA OKCHJIOB.
[Tonydyenune OKCHUIOB.

! KprI/IBOM 0003HaYeH y‘le6HI;IfI Marepuall, KOTOpLIfI U3y4acTCsd, HO HE BBIHOCHUTCSA Ha MNPOMEKYTOUYHYIO U HUTOIOBYIO

arrecraigulio.



OcHoBanus. Knaccudukanuss ocHoBaHWU: MmIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHU# (MexXAyHapoaHas W TpuBUaibHas). DU3NUECKHE U XHUMUYECKUE
CBOMCTBA OCHOBaHUU. [losryueHre OCHOBaHUMN.

Kucnorel. Knaccuduxanuss  kuciaor. Homenkmarypa kucinor (MeXAyHapoAHas H
TpuBHasIbHasA). PU3HUECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P aktuBHocTu MeramuioB H. H.
bekerosa. [loryueHnne Kucior.

Comu. Homenknatypa cosieit (MexIyHapoHasi U TpuBHAJIbHAsA). DU3HUECKUE U XUMUYECKUE
cBoiicTBa conel. [lonyuenue coneil.

I'enernueckas cBA3b MEXAY KJacCaMHM HEOPraHUYECKUX COCTUHEHUM.

XUMUYECKUI SKCIIEPUMEHT: KaUeCTBEHHOE ONpE/EICHUEe COJEpKaHusl KUCIOPOoIa B BO3/1yX€E;
NOJydeHHue, coOWMpaHue, paclo3HaBaHHE W U3YyYCHHE CBOWCTB KHCIIOpoja; HabroaeHue
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM M YCJIOBHSI BOSHUKHOBEHHS M MPEKpAIlleHUs FOpEHUS
(moxkapa); O3HAKOMJICHHE C oOOpa3laMd OKCHIOB M OIMCAHWE WX CBOMCTB; IMOJIyYCHUE,
coOupaHue, pacro3HaBaHHME U H3Y4YCHHE CBOWMCTB BoAOpoAa (TOpeHue); B3aMMOJCICTBHE
Bogopoaa ¢ okcuaoMm menu(ll) (Bo3mMOXHO MCMOIB30BaHUE BUACOMATEPUATIOB); HAOJIOJCHUE
00pa3110B BEIIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C
pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBICHHE PACTBOPOB C ONPEAECIEHHOM MAaCCOBOM J0JIEH
pPacTBOPEHHOIO BEIECTBA; B3aHUMOJCHCTBUE BOJBI C MeETaUIaMHU (HATPHUEM M KaJbIIHEM)
(BO3MOYXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB); ONPEAEIEHUE PACTBOPOB KHUCIOT U IIEJI0Yell ¢
MOMOIIbI0 HMHJUKATOPOB; HCCIEAOBaHUE OOpa3lOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX
KJIACCOB; HAOJNIOJICHHE W3MEHEHHS OKPACKW HHIUKATOPOB B PACTBOpAaX KHUCIOT W INEIOYCH;
uzydyeHue BiaumopeilictBus oxcupa wmeau(ll) ¢ pacTBOpoM cepHOIl KHCIOTHI, KHCIOT C
MeTaJlJlaMH, peakUuil HeHTpaiu3aluuu; MNOJy4yeHUE HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE
OJIHOTO MeTajula JAPYTUM M3 PAacTBOpa COJM; PEUICHHE SKCIEPUMEHTAIbHBIX 3a7ad MO0 TeMe
«BaxkHenmme KJI1acChl HEOPraHUYECKUX COCTUHECHHIN.

Ilepuoauyecknii 3axon u Ilepnoanyeckas cucrema
xumudeckux iemenToB /. U. MenpaesneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHA

[lepBble MOMBITKU KJIACCU(PUKALNUN XUMHUYECKUX 3JIeMeHTOB. [IoHATHE O Tpynmax CXOAHBIX
AJIEMEHTOB (ILEJIOYHBIE W IIEJOYHO3EMENIbHbIE METaUulbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

[Tepuoanueckuii 3akoH. [lepuonnueckas cucremMa xumudyeckux 3semeHToB /. . Menneneesa.
Koporkonepuoanass u anuHHomepuonHas ¢opmbsl I[lepuoaudeckoil CHCTEMbBl XHUMHUYECKHUX
anemenToB JI. . Menpneneesa. Ilepuons! u rpynnel. @U3HUECKUl CMBICI TIOPAIKOBOIO HOMEDA,
HOMEPOB IIEpHOa U TPYIIIbI AIIEMEHTA.

Crpoenne aromoB. CocTtaB aromMHbIX szep. M3oronbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
ob6osouek atomMoB mepBbIX 20 xumuyeckux daeMeHTOB llepuommyeckoit cucremsr /Jl. U.
MenneneeBa. XapakTepucTUKa XMMUYECKOTO JIEMEHTA T10 €0 MOJIOKEHUIO B Ilepuonnueckon
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs PaJnyca aTOMOB XHMHUYECKUX DIJIEMEHTOB, METAIUIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB IO TpynmaMm M IepuoaaMm. 3HadueHue [lepmoandeckoro 3akoHa
Ilepponnueckol CHUCTEMBI XMMHMYECKUX DJIEMEHTOB I Pa3BUTUSA HAykKu W Inpaktuku. [[. M.
MeHnneneeB — y4€HBIN U TPaXKJIaHVH.

Xumunueckas CBS3b. KoBaneHnrnas (monsipHas u HENOJIsIpHAsT) CBSA3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBs3b.

Crenenp okucieHusa. OKHCIUTEIBHO-BOCCTAHOBUTENbHbIE peakunu. [Iporeccsl okuciaeHus u
BOCCTaHOBJIEHUS. OKHCINTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUN OSKCIIEPUMEHT: HU3y4eHHE OO0pa3lloB BEIIECTB METAIOB U HEMETaJUIOB;
B3aUMOJICHCTBUE THIPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; NMPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUi (TOpeHHE, peaklun
Pa3oXKECHUS, COSTUHEHUSA).



MexnpeaMeTHbIe CBS3H

Peanuzanust MexmnpeaMETHBIX CBs3eH MPH W3YUYECHHH XHMHHU B 8 Kilacce OCYIIECTBIISICTCS
Yyepe3 HCIHOJIb30BaHHE Kak OOIIMX eCTECTBCHHO-HAYYHBIX MOHSATHH, TaKk M TOHSATHH,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me eCTeCTBCHHO-HAYUHBIC MOHATHUS: HAYYHBIA (aKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJM3,
CHHTE3, Kiaccu(UKanus, TEePUOJUYHOCTh, HAONIIOJCHHE, JKCICPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJICITb, SIBJICHUE.

®dusnka: Martepus, aroM, DOJCKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTHBHOCTb, MOJICKYJA, DJICKTPUUECKHI 3apsili, BELIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (PM3MYECKHE BEIMYHMHBI, CIUHHIIBI W3MEPEHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIe.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPAIIbI, TOPHBIE MTOPOJBI, TOJE3HBIE NCKOIAEMBIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peaKusi

Ilepnoanueckuii 3akoH. Ilepuoanueckas cucremMa xumudeckux anemeHToB [l. 1. Menzaeneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX JIEMEHTOB IIEPBBIX TPEX
NEPUOJIOB, Kausl, KaJbLUsl M HUX COEJIWHEHUM B COOTBETCTBUU C TIOJOXKEHHUEM DJIEMEHTOB B
[Teprnonuueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJbl XHUMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMICTB BEIIECTBA OT THUIIA KPUCTAIJIMYECKONM PEIIETKM M BUAA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOpPraHMYECKHMX BeIIeCcTB (MEeXJIyHapogHas U
TpUBUAJIbHAsA). XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHbIM KjaccaM
HEOPraHUYECKUX COEAVHEHNM, TEHETUYECKAasl CBSI3b HEOPraHUUECKUX BEILIECTB.

Knaccudpukanys XMMHUYECKUX pEaKIUil MO pa3iIMyHbIM MpU3HaKaM ([0 YUCIY U COCTaBY
YYacTBYIOUIMX B pEaKUUH BEUIECTB, IO TemIoBOMY 3(QQeKTy, Mo HM3MEHEHHUIO CTeleHeH
OKHUCJICHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYacCTHIO KaTajuu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonste o ckopoctu xumudeckod peakiuu. [loHatne o0 oOpaTMMBIX M HEOOpPATUMBIX
XUMHUYECKHX peakiusax. IIoHsATHE O TOMOreHHBIX M TETEPOTE€HHBIX peakuusx. [lowsamue o
Xumuyeckom paeHogecuu. Daxmopwvl, 6aUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NON0JACEHUE XUMUUECKO20 PABHOBECUSL.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, JJIEKTPOHHBIM  OajaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocCTaBleHHE YpaBHEHHUH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.

Teopust B3IEKTPONUTUYECKON IUCCOLMALMHU. OJIEKTPOIUTHI U HEDJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [HCCOIMAllMM BEUIECTB C pPAa3IMYHBIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIUTHI.

Peakiiun wonHoro oOMeHa. YCJIOBHS MPOTEKAHUS PEAKIUA HOHHOTO OOMEHa, TOJIHBIE H
COKpallEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
MpeJICTaBICHUH 00 3IeKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMy Ha HOHBI.
Tlousmue o euoponusze coneti.

XVWMUYECKHM OKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMHM KPUCTAUIMUECKUX PEIIETOK
HEOPraHWYEeCKHX BEUIECTB — METANIOB M HEMETaIoB (rpadura M aiMasa), CIOKHBIX BEIIECTB
(x0pua HaTpus); UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakLuu OT BO3JEHCTBUS
pasMYHBIX (HAaKTOPOB; MCCIEAOBAHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipolecca
JUCCOLMAIMM  KHUCJIOT, WIeJIoueld U cojell (BO3MOXKHO HCIOJIb30BAaHME BHJIEOMATEPUAIIOB);
IPOBEJICHUE OIBITOB, WIIIOCTPUPYIOUIMX NPU3HAKK IPOTEKaHUs pPEaKUUil HMOHHOro oOMEHa



(oOpa3oBanue ocajka, BBIJIEIEHHE Ta3a, 00pa30BaHUE BOMBI); OIBITOB, HILTFOCTPUPYIOIIUX
IpUMEpPbl  OKUCIIUTEIIHO-BOCCTAHOBUTENBHBIX pEAaKUUH (rOpeHHe, peakUuu pas3sioKeHHs,
COEIMHEHMS]); pacllO3HaBaHNUE HEOPTaHUYECKUX BELIECTB C IIOMOILBIO KAUECTBEHHBIX pPEaKLIUi Ha
VOHBI; PEIICHUE DKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTauibl 4 MX cOeJUHEHHSA

OObmas xapakrepucTrka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE CTEIEHU
okucnenus. CTpoeHne u (pU3NIECKUe CBOMCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XMMUYECKHE
CBOIiCTBa Ha mpuMepe XJjopa (B3aUMOJAEWCTBHE C MeTa/llaMd, HEMeTalUIaMH, IIEI0YaMH).
Xnoposogopoa. CossiHas KUCIIOTa, XUMUYECKUE CBOMCTBA, Mody4yeHue, npuMeHenue. Jleiictrue
XJIOpa W XJIOPOBOJOpOJA Ha OpraHU3M 4ejoBeKka. BakHeline XJOpHUIBI U UX HaXOXKICHHE
B IIPUPOJIE.

O6mas xapaktepuctuka odneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepHbIE CTEIIEHU OKHCICHMUSL.

Crtpoenune u ¢pu3nYeCcKue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJA U CEpPbl. AJIOTPOIHBIE
MoAu(UKAIIMK KHUCIOPOJa M cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOJIOPOJ, CTPOCHHE,
buznyeckue U XuMu4eckre cBorcTBa. OKCHABI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, puU3MUECKHE M XUMHYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTENsS Kjacca
KUCIOT ¥ crneuuduueckre). XUMHUYECKHE PEaKIMU, JEKalde B OCHOBE MPOMBIIIJICHHOTO
crioco0a mosiydeHusi cepHoil KHUCIOThL. [Ipumenenune. Conu CepHOM KHCIIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdaT-uoH. HaxoxaeHue ceppl M e€ COEIWHEHUN B MpUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolled cpeibl COEAMHEHUSAMU Ccepbl (KUCIOTHBIE IOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHS.

OOmass xapaktepuctuka 23jeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHBIE CTETICHH OKUCIICHHUS.

A30T, pacrpocTpaHeHue B pupoe, pundeckue 1 XuMuieckue coiictea. KpyroBopot a3ora B
npuposie. AMMHaK, ero (pusndeckue U XMMUYECKUe CBOWCTBA, MoTydyeHHe U npumeHeHue. Conu
aMMOHHUS, UX (U3NYECKHEe U XMMHUYECKHE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCIIOTa, €€ MoTydeHue, (pru3ndeckue 1 XuMUYeCcKrue CBOWCTBa (oOuiue
KaK IpeICTaBUTENs Kjacca KUCIOT U crenududeckue). lcnonb3oBaHue HUTPATOB U CONEH
aMMOHHMS B KayeCcTBE MUHEPAJbHBIX Y100peHuil. XUMUUecKoe 3arps3HeHHe OKPYKarolIel cpe/ibl
COEIMHEHUSMH a30Ta (KUCIOTHBIE JOXKAU, 3arpsi3HEHNE BO3AYyXa, [I0UYBBI U BOAOEMOB).

docdop, amrorpornHsle Momudpukanuu Gocdopa, ¢uzNUecKkrMe U XMMUYECKHE CBOMCTBA.
Oxcun docdopa(V) u pochopnast kuciora, Gpusnueckue 1 XMMUUECKHUE CBOMCTBA, MOJIyUYEHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX Y00pEHU.

OObmass xapaktepuctuka »31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTEpHBIE CTENIEHN OKUCIICHUS.

VYrnepon, amioTponHble MoIM(UKAIMM, pPACIPOCTPaHEHHE B MpHUpoJe, (PU3NYECKUE HU
XUMHYecKHe cBoiicTBa. AncopOrus. Kpyrosopor yriepona B mpupoae. OKcHIbl yriaepona, ux
¢uznuecknue M XHUMUYECKHE CBOICTBa, JEWCTBUE HA JKUBbIE OpPraHU3MbI, IIOJy4YCHHE
U IPUMEHEHHUE. DKOJIOTHYECKUe MpoOeMbl, CBsi3aHHBbIE ¢ okcuaoMm yriepoaa (IV); rumoresa
7100aJbHOTO MOTEIUIEHHs KJIMMaTa; MapHUKOBBIN 3Q@eKkT. YroibHas KHUCIOTa U €€ COJu, HX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MOJy4YeHHE U MpuMeHeHue. KadecTBeHHast peakuus Ha
kapOoHaT-uoHbI. Mcronb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, TNPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IHCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHUYECKUX BEUIECTBaX Kak O COSAMHEHMSX Yriepoia
(MeTaH, 3TaH, ATWUJICH, alETWJIEH, JTaHOJ, TIJMIEPHH, YKCyCHas Kuciora). Mx cocmas u
xumuyeckoe cmpoenue. [loHATHE O OHOJOTMYECKH BAXKHBIX BEILIECTBaX: JKHpaX, OenKax,
yII€BOJAaX — M UX POJM B JKU3HM 4eNoBeKa. MamepuanvHoe eOUHCmEo Op2aHuyecKux u
Heop2aHuyecKux coeouHeHull.

Kpemuuii, ero ¢pusnueckue 1 XUMHYECKUE CBOICTBA, OJdy4YeHre U npuMeHenne. CoeMHeHus
KpeMHusi B ipupojie. Obmue npencrapienus 06 oxcuae kpemuus (IV) u kpeMHHEBO# KuCIOTE.



Cunukarel, WX HCIONB30BaHWE B OBITY, MEIWUIIUHE, NPOMBIIUICHHOCTH. Baoicheluue
cmpoumesnibHble MAMepuanbl: KepamuKkd, cmekio, yemenm, Oemon, dxceie3obemon. Ilpodiemvl
0e30nacHo20 UCNONb308AHUS CIPOUMENbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUYECKUH IKCIIEPUMEHT: U3ydeHHEe 00pa3Il0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTHI; MPOBE/ICHNE KAYSCTBCHHBIX PEaKIUi Ha XJIOPHUI-UOHBI M HAOIIOJACHHUE TTPU3HAKOB MX
NPOTEKAHUS; ONBITHI, OTPAKAIONIME (PHU3MUECKUE M XMMUYECKHE CBOWCTBA TaJOI€HOB M HUX
COeIMHEHUH (BO3MOXHO HCIOJB30BaHNWE BHUICOMATEPUATIOB); O3HAKOMIICHHE C oOpa3iamu
XJIOpUIOB (TaJIOTEHHUIOB); O3HAKOMIICHHE C 00pa3lamu cepbl M €€ COCTUHEHUSIMHU (BO3MOYKHO
UCIIOJIb30BaHUE BHUICOMATEPHUATIOB); HAONIOJCHHE TMpolecca OOYriaMBaHUS caxapa IOJ
JCHCTBUEM  KOHIICHTPHUPOBAHHOW CEpHOW  KHUCIOTHI, HW3y4eHHE XHMHUYECKHX CBOWCTB
pa30aBIICHHON CEpHOW KHUCIIOTHI, MPOBEICHHWE KAYEeCTBEHHOW peakIuu Ha Ccynb}ar-uoH u
HaOJIO/ICHUE TIpU3HAKa e€ MPOTEKaHWs; O3HAKOMIICHHE ¢ (DU3MYECKUMH CBOICTBaMHU a30Ta,
dochopa m uX coequHEHWH (BO3MOXKHO HCIIOJIB30BAHME BUICOMATEPHUATIOB), OOpa3IamMu
a30THBIX U (QOCHOpPHBIX YAOOPCHHMIA; MOTyYeHHE, COOMpaHHEe, pPACIO3HABAaHUE M H3YYCHUE
CBOMCTB aMMHaka; MPOBEJCHUE KAYeCTBEHHBIX pPEaKIMi HAa WOH aMMOHHUsA M (ocdar-nuoH u
U3y4eHHE NPU3HAKOB MX MPOTEKAHMsI, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOMN a30THOM KHCJIOTHI
C MebI0 (BO3MOXHO UCTIOJIB30BaHUE BHICOMATCPHAIIOB); U3YICHHE MOJIEICH KPUCTAIUTHYCCKUX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aJCOPOIIMU PACTBOPEHHBIX
BCIICCTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM TIPOTHBOTrasa; IOJyYCHHE, COOUpaHHE,
pacrio3HaBaHKUE U U3YUYEHHUE CBOMCTB YIJICKUCIIOTO ra3a; MPOBEJACHNE KaYeCTBEHHBIX PEaKIMii Ha
KapOoOHAT- W CWIMKAT-WOHBl W W3YYCHHE TMPU3HAKOB HX MPOTCKAHHS, O3HAKOMIICHHUE C
NPOAYKIMEH CHIMKATHOW TMPOMBIIIICHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4 MO TeMe
«BaxkHenmme HeMeTaJlIbl U UX COCIUHEHUS».

MeTaJ/jibl M MX COEeTUHEHMS

OO6m1ast xapaKTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU WX TOJIOKEHUS
B Ilepuoguueckoil cucreme xumuuyeckux sneMeHToB /[[. . MenzaeneeBa u CTpOEHHS aTOMOB.
Crpoenne MeramioB. Mertamueckas CBs3b M METAUIMYECKAs] KPUCTATMYECKas penieTka.
DNEKTPOXUMUYECKUNA psAJl HampsokeHud MertauioB. Du3nmyeckue M XHMMHUUYECKHE CBOICTBA
MeTayioB. O6mue crnocoObl moyydyeHus MetaaoB. [IoHATHE O KOPPO3UH METaNIJIOB, OCHOBHBIE
CrocoObl 3alIUThl UX OT Koppo3uu. CmnaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIpUMEHEHUE B OBITY U TPOMBITIUICHHOCTH.

[lenounble MeTaibl: nojoxkenue B [lepuoandeckoil cucreme xumuyeckux anemeHTos [1. 1.
MenneneeBa; CTpOCHHME WX aTOMOB;, HaxOKJAeHHE B mpupoje. dusznyeckue M XUMUYECKHE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
MIEJIOYHBIX METAIOB M UX COSAUHEHUH.

[IlenouyHo3eMeNbHBIE METAJUIBl MarHUW W KaJlblIMi: moJjiockenue B [lepuonnueckoid cucreme
xumudeckux snemeHToB J[. M. MenpeneeBa; cTpoeHME MX aTOMOB; HaxO0XJCHUE B MPUPOJE.
du3nyeckue ¥ XUMMHYECKUE CBOMCTBA MarHus W Kajabliusa. BakHeHIne cOSAUHEHHS KaabIUs
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepumomnueckoil cucreme xumuueckux saemeHtoB 1. W.
MenpeneeBa; CTpOCHHE aToMa; HaxOXkJAeHHE B mpupojae. Ousnueckne n XMMUUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHHUSL.

Keneszo: nonoxenue B [lepuoanyeckoii cucreme xumuieckux anemeHtoB . . Menneneena;
CTPOCHHME aToMa; HaxoxkJaeHue B mpupoje. dusmyueckue M XUMHUYECKHE CBOMCTBA XKejesa.
Oxcuppl, runpoxcuasl u conu xxenesa (I11) u xenesa (I11), ux cocras, cBoicTBa U MOJTydeHUE.

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMIIEHHE ¢ oOpa3laMd METaulioB M CIJIaBOB, HUX
(U3UYECKUMH  CBOMCTBAMHU; W3Yy4Y€HHE pE3yJbTaTOB KOPPO3HH METaUIOB  (BO3MOXHO
UCIIOJIb30BaHNE BUICOMATEPUAIOB), OCOOEHHOCTEH B3aMMOICHCTBHS OKCUIA KAIBLIUS U HATPUS
C BOJIOM (BO3MOKHO MCITOJIb30BAaHUE BHICOMATEPHAIIOB); UCCIICIOBAHNE CBOWCTB JKECTKOW BOJIBI;
mpolecca TOPEHUs >Keje3a B KHUCIOpoae (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIUN Ha MOHBI (MarHusl, KajabIusl, aTFOMUHMS, [IMHKA,



xkene3a(ll) u xenesa(Ill), memu(Il)); HaOmoneHWMe M omHMCcaHWE TPOIECCOB OKPAIIUBAHUS
IJJaMEHW WOHAMM HATpPHsl, KaJdsg M KaibIMsA (BO3MOXKHO HCIIOJB30BAaHHE BUICOMATEPUAIIOB);
uccienoBanne aM()OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS M THAPOKCHUAA IUHKA; PEIICHUE
SKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BakHeHIne MeTauIbl ¥ X COSAMHEHUS.

XHMMHA M OKpYsKaoIas cpeaa

Hosrsie MaTepuansl u TexHosnoruu. BemectBa u MaTepuanbl B MOBCEAHEBHON )KU3HU YEIOBEKa.
XumHs U 310poBbe. be3omacHoe HCIONb30BaHUE BEIIECTB M XMMHUYECKHX PEAKIUid B OBITY.
[lepBasi moMomb MPH XUMHUYECKHUX OXOrax U oTpaBieHUsX. OCHOBBI 3KOJOTHYECKOU
rPaMOTHOCTU. XHMMMUYECKOE 3arpsi3HEHUE OKpyKarolled cpeabl (MpeaenpHas JAonycTuMas
koHueHTpanus Beniects — [1/IK). Ponbs xuMuu B perieHu 3K0JI0THYECKUX MTPOOIIeM.

[TpupoaHble MCTOYHMKH YTIIEBOJOPOJOB (Yrojib, MPUPOAHBIA Ta3, HE(TH), MPOAYKTHI HX
nepepaboTKu, UX POJIb B OBITY U MPOMBIIIIEHHOCTH.

XUMUYECKUIN 3KCHEPUMEHT: M3ydyeHUEe O00pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

MesxknpeamMeTHbIe CBSI3H

Peanuzanus MEXIpeIMETHBIX CBS3ed IpPU H3YYEHUM XUMHM B 9 Kilacce OCYIIECTBIISETCS
Yepe3 HCHOJb30BAHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW TOHATHM,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OOmire ecTecTBEHHO-HAYYHBIC TOHSATHUS: HAYYHBIH (DaKkT, THIIOTE3a, 3aKOH, TECOPHs, aHAJM3,
CHHTE3, Kiaccuukauus, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJOTHSI, MAaTEPHAIIBL.

@dusmka: MaTepus, aroM, D3JEKTPOH, NPOTOH, HEHTPOH, MOH, HYKJIHJA, H30TOIbI,
paZIMOaKTHBHOCTh, MOJIEKYNIA, DIJIEKTPHUECKUI  3apsii, TPOBOJHUKH, IOJYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBop, pacTBOPUMOCTh, KpUCTAJUTMYECKass pEmIETKa, CIUIaBbl, (U3WYECKHE BEIUYHHEI,
€IMHULIBI U3MEPEHUs], KOCMUYECKOE POCTPAHCTBO, TIaHEeThI, 3BE31b1, CoHIIE.

buonorus: ¢otocunTes, apixaHue, Ouocdepa, HSKOCUCTEMA, MHUHEpAIbHbIE YIOOpEHMUS,
MHUKPOAJIEMEHTBI, MaKpPOA3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOBI, MMOJE3HBIE UCKOMAEMBIE,
TOIIJIMBO, BOJHBIE PECYPCHI.
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I

Coeounenus
XUMUYUECKUX
2/1eMenmoeé

13

1. CTeneHb OKUCICHUS.

2. Baxueiinme kiaacchl OMHAPHBIX
COEIMHEHUI — OKCH/IBI U JIETy4He
BOZOPO/JHBIE COETUHEHUS.

3. OcHoBaHu4.

4. Kucnortsl.

5. Conmn.

6. Kpucramimyeckue pemeTKku.

I




7. Cpe3 3a 2 4eTBepTh

8. HucThle BelecTsa U CMECH.

-

9. IIpaktrueckas padora Ne3
«AHanIn3 IOYBEI U BOJBD)

10. MaccoBas 1 00beMHAas 10JIH
KOMIIOHEHTOB cMecH (pacTBopa).

11. Pemenue 3amau.

12. IIpaktuueckas pabora No5
«IIpuroroBienue pacTeopa
caxapa M pacuer ero MaccoBoit
JIOJI B pacTBOPE»

13. KonTponbhas padota Ne3
«CoenrHEeHUs] XUMUYECKIX
JIIEMEHTOB)

H3zmenenus,
npoucxooaujue
c gewjecmeamu

14

1. ®usuyeckue ABJICHUS B XUMHUU.

2. [Ipaktuyeckas padora Ne2
«Habmronenue 3a ropsuieit
CBEUOI».

3. X¥MHYECKHE PEAKITUH.

4. X¥MHYecKue ypaBHEHHUSI.

[

5. PacyeTsl 10 XUMUYECKUM ypaB-
HEHUSIM.

-

6. Pemenue 3amau.

7. Peakunu pa3noKeHHUs.

8. Peaknun coenuHeHus.

9. Peakuu 3aMeleHms.

10. Peakuuu oOMeHa.

11. Tumbl XUMHYECKUX PEAKIIHI
Ha [IPUMEPE CBOMCTB BOJIBI.

PR R R R

12. IIpaktuueckas padbora N4
«ITpu3HaKn XUMHUYECKHUX
peaKuuii»

13. O6o06micHue U
CHCTEMAaTH3allMs 3HAHHUH 110 TeME
«3MeHeHus,

MIPOVCXOISTIINE C BEMIECTBAMU

14. KonTponbsHas padota Ne4 «
H3MeHeHnus, mpoucxoasume ¢
BELIECTBAMM

Pacmeopenue.
Pacmeoppl.
Peakuuu
UOHHO20
oomena u
OKUCIuUmenbHo-
eoccmanoeume
JIbHble peaKyuu

19

1. PactBopenue. PactBopumocTth
BEIIECTB B BOJE.

2. DNEKTPOJUTHYECKAS TUCCOLIH-
anusl.

3. OCHOBHBIE NTOJIOKEHUS TEOPUH
ANEKTPOIIUTUYECKON
M CCOLIMALIUH.

4. loHHbIE ypaBHEHUSI.

5. PemieHue MOHHBIX YpaBHEHUM

-

6. Ilpaktuueckas pabora Ne6
«oHHBIE peakin»




7. Ilpaktrueckas padbota Ne7 1
«Y ci10BUA IPOTEKAHUS
XUMUYECKHUX PEAKIIUNA MEKITY
pacTBOpamu JIEKTPOIUTOB J10
KOHIIa»
8. Kucnotsl, ux kimaccuduxaius 1
U CBOMCTBA.
9. OcHoBaHus, HX 1
KJaccu(uKanus 1 CBOIMCTBA.
10. Okcuapl, uX KiIaccupuKamms 1
U CBOMCTBA.
11. Conu, ux knaccudukanus u 1
CBOICTRA.
12. I'eneTnueckas CBs3b MEXKIY 1
KJIaCCaMH HEOPTaHUYECKUX
BECIIICCTB.
13. [Ipaktuueckas padota No§ 1
«CBoHCTBa KUCIIOT, OCHOBAHUH,
OKCHJOB H COJICH)»
14. OKUCIINTEILHO-BOCCTAHOBH- 1
TEJIbHBIC PEaKIUH.
15. Pemienre OKUCIUTEIBLHO- 1
BOCCTAHOBUTEIBHBIX PEAKIIHMA.
16. 'ooBast KOHTPOJIbHAS 1
pabora.
17. Ilpaktuyeckas padbora Ne9 1
«Pemienne 3KCrepuMeHTaIbHbIX
3a71a4»
18. O600mmeHne u 1
cHUCTeMaTu3alys 3HaHUI
19. UtoroBslil ypok 1
HUTOr0 68 68
TEMATHYECKOE IINTAHUPOBAHUE
9 kaacc
Ne pasneJ Kou-Bo TeMbI Kou-Bo nop
JacoB JyacoB
1 BBenenue. 10 1. IloBTOpEHNE MaTepuaa 8 1
O6mas KJ1acca. BBOIHBIN MHCTPYKTaX 110
XapaKTePUCTUK Tb. _
R p— 2. BBoanslii cpe3 1
3. XapakTepucTuKa XMMHIECKOTO 1
3JIEMEHTOB.
3JIEMEHTa-MeTaja.
4. XapakTepucTuKa XUMHIECKOTO 1
3JIeMEHTa-HeMeTalIa.
5. XapakTepucTuka XUMHYECKOTO 1
3JIEMEHTa 110 KUCIIOTHO-
OCHOBHBIM CBOMCTBaM
00pazyeMbIX UM COCTUHEHUMN.




6. [leppoanueckuii 3aK0H 1
NepuoinuecKas cuctemMa
XAMHUYECKHX DJIEMEHTOB
JA.N.Menneneena.

7. XuMHueckas opraHu3anus
MIPUPOJIBI.

8. Xummuueckue peakiuu.
CKOpOCTh XMMHUYECKOMN peaKivu.

9. Karanuzaropsl. Katanus.

10. KonTposbhas pabota
«BBenenne. Oomas
XapaKTEPUCTHKA XUMHUYCCKUX
2JIEMEHTOBY

MeTajibl.

15

1. ITonoxxeHne METAILIOB B
IIEPUOIUYECKON CUCTEME
J.M.MeHneneena.

2. ®u3nyecKue CBOICTBA
METaJUIOB.

3. Cuiassl.

4. XyUMHUUYECKHE CBOICTBA
METAaJLIOB.

5. Ilpaktuueckas padora Nel
«Ocy1iecTBiIeHHE HENOYKU
IIPEBPAILICHUI»

6. IlomyueHne MeTamios.

7. IlpakTrueckas padotaNe2
«Tomnyuyenue u cBorcTBa
COEMHEHUIN METAIIJIOB)»

8. Koppo3us meramios.

9. lllemo4yHBIC METAJLTHI.

10. bepumnumii, Maruuii u
IEJIOYHO-3EMENbHBIE METAJLIbI.
11. AmoMuHwMiA.

12. XKeneso.

13. Ilpaktuueckas padboraNe3
«IKCIIEpUMEHTAIIbHBIE 33JIa4H 110
pacro3HaBaHUIO U MOJYYEHUIO
COCJIMHEHUN METAJLIIOBY

14. TloaroToBKa K KOHTPOJILHOM
pabore.

15. KontposnbHas paboTa
«MeTtamiel»

Hemeraniabl.

23

1. Hemeranisl: obmas
XapaKTepUCTHKA.

2. Bogopo.

3. [lonyuyenue u cBoiCTBa
BOJIOpPOJIA.

4. Bona.

5. Boia B )KU3HH YeIOBEKA.




6. T'amorensr. CoenuHeHns
rajioreHoB. [lomyuenue

raJIoreHoB.
7. Kucnopo. 1
8. [lonyuyenue u cBOMCTBA 1
KHCIIOpOJIa.
9. Cepa. CoequHEHUS CEPBI. 1
10. IIpakTrueckas padota No4 1
«DKCNepUMEHTATbHBIC 33]]a9H 110
teme [loarpymnma kuciopoaa»
11. A3or. 1
12. AMMHax. 1
13. [lomy4yeHue u cBOMCTBA 1
aMMHaKa.
14. Conu ammoHusl. 1
15. Kucnopoaubie coeTuHeHUs 1
a3oTa.
16. ®ocdop 1 ero coeAMHEHUS. 1
17. Yraepon. 1
18. Kucnopoaubie coeTuHeHUs 1
yriaepoja.
19. IL.p.Ne6 «Ilonmyuenue, 1
coOupaHue U pacro3HaBaHUE
ra3oB»
20. KpemH#ii 1 €ro coeTMHEHU . 1
21. Ilpaktuueckas padbota Ne5 1
«DKCcrepruMeHTaIbHbIC 33]]a41 T10
teme: [loarpynma azora u
yraepoia»
22. IloaroroBka K KOHTPOJIbHON 1
paoore.
23 . KonTposnpHas paboTa 1
«Hemeraiutb»

Opranuyeckue 11 1. IIpenmeT opranuueckoi 1

BellecTBa XAMUH.

2. [IpenenbHbIE YTIEBOIOPOIBI. 1
3. HenpeaenbHbIE YTIE€BOIOPOIBI. 1
OTUJIEH.
4. CnupTsl. 1
5. KapOoHOBBIE KHCIIOTHI. 1
CrnoxHbie 3QupbL.
6. XKupsr. 1
7. AMHHOKUCHOTHI. benku. 1
8. YrneBonsl. 1
9. Ilonmumepsl. 1
10. IToaroToBKa K KOHTPOIBHOM 1
pabore.
11. T'onoBast KOHTpOJBHAS paboTa 1




O6o0menune 9 1. Ileppoanyeckuii 3aK0H U 2
3HAHMII 1O [ICX5 [.1.Menneneena.
XHMHMH 32 KypC 2 XUMUYECKUE PEeaKLHu. 2
OCHOBHOIL 3. Knmaccudukanus BeiecTs. 3
IIKOJIBI 4. Opranuyeckue BeleCTBa. 2
HTOI0 68 68
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