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K ConepxaTeabHOMY pa3zieny

OcHoBHOI 00pa30BaTEIbHON TPOTrPAMMBbI
OCHOBHOTO 00111eT0 00pa30BaHMs

Padouas nporpamma yuye0HOIo npeamera
«XumMus »

Cpoxk ocBoeHus — 2 ronia



INOACHUTEJIBHASA 3AIINCKA

[IporpamMmMa 1o XMMUHU Ha YPOBHE OCHOBHOT'O 00IIETr0 00pa3oBaHus i 00ydJaromuxcs 8-
9 kiaccoB pa3zpaboTaHa Ha OCHOBE:

- ®enepadbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIETO
obpazoBanus (yrBepxkaeH [Ipukazamm MunucrepctBa npocBemierus Poccun ot 31.05.2021 Ne
287 «0O0 yrBepxkaeHHH (heepallbHOTO TOCYIApPCTBEHHOTO 00pa30BaTEeNbHOTO CTaHIApTa
OCHOBHOTO 0O0mIero o0pa3oBaHUs», C U3MEHEHUSIMHU, BHECEHHBIMU IpHUKazaMu MUHHCTEpCTBA
npocseniennst Poccuiickoit @eneparuu ot 18 mtons 2022 r. Ne 568 u ot 8 Hos6pst 2022 1. Ne
955),

- DenepanpHOl 00pa30BaTENBHON MPOrPaMMbl  OCHOBHOTO 00IIero ooOpa3oBaHus,
yTBepkIEHHOU mpukazoM MunwucteperBa Ilpocemenus Poccun ot 18.05.2023r N 370 "O6
YTBEepXKICHUH (heaepanbHoi 00pa30BaTeIbHONW MPOrPaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHHUSI».

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0med cTpareruu OOydeHus,
BOCIIUTAHHUSI U Pa3BUTHA OOYYaIOIIMXCA CPEACTBAMH YUeOHOTO MpeaMeTa, YCTaHABIMBAaeT
o0s3aTenpHOE MPEIMETHOE COepKaHue, MPeIyCMaTpUBAET paclpeaesieHue ero Mo Kjiaccam u
CTPYKTYPHUPOBAHUE TI0 pa3zieiaM u TeMaM IpOTrpaMMBbl 10 XUMHH, OTIPEeNsIeT KOIUYeCTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KAHUS, PEKOMEHIYEeMYI0 IOCJIeI0BaTEIbHOCTh
U3YUCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JOTMKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTE 00ydaromuXxcsi, onpeaesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTEeNbHOW MPOTpaMMBbl Ha
YpOBHE OCHOBHOTO OOIIer0 00pa30BaHus, a TAaK)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHS XUMUU
Ha YypOBHE ILeNeld W3ydeHUs MpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOM
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUEe XUMUH CIY)XHT OCHOBOW /T (POPMUPOBAHKST MHUPOBO33PEHUS 00YJAIOMIETOCS, €ro
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUIIEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peaiu3alliii BO3MOXHOCTEH JUIsi caMopa3BUTHS W (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKINOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaromuxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeabHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KM3HM, TaK H B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMHUT CO CIEHU(UKOW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yYaIOIIUXCS;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TPHPOJE, K YEJIOBEKY, BHOCHT CBOW BKIIAJ B JKOJOTHYECKOe 0Opa3oBaHWE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOM HAyKU XMMHUH Ha OMPEICIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00yJaromMMHUCS CUCTEMBI ITePBOHAYATBHBIX TIOHATHI XHUMHHU, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX MOHSATHI OPraHu4ecKOil XUMHH.

CrpykTypa conepkaHHs MMPOrpaMMBbI 110 XUMHH C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona k e msyuenuo. CojiepkaHHue CKIIQABIBACTCS W3 CHCTEMBl NMOHATUH O XMMHUYECKOM
DIIEMEHTE W BEIIECTBE M CUCTEMBI IMOHATHH O XHUMHYECKOH peakiuu. O0e STH CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl 110 MPUHLUIY I0CJIEI0BATEIbHOIO pPa3BUTHUsS 3HAHMM HAa OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKON CBS3H;

— MPe/CTaBIEHUH 00 EKTPOIUTHYECKOM TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHAS (DYHKIHUU OOBSACHEHHS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3ydueHne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu n3yyeHnH XUMUU TPOUCXOIUT (POPMUPOBAHKE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCcTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEWIHMX (DAKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUECKUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATENBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpalleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHME MHTEIUICKTYAIBHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThcs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKOe MpHOoOIIeHHe oOyJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(opMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOUW IPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUU XUMHMH, NPUMEHATh MX TMpPH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 370POBbS M OKPYXArOLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalIPaBJICHHOCTU AaJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

B umemix ¢opMupoBaHHMs y IIKOJIBHMKOB CHUCTEMBl 3HAHHUN, OCO3HAHHBIX HaBBIKOB
0e30MacHOro  y4acTus B JIOPOXKHOM  JIBIDKEHUH, CHIDKEHHUS JIOPO’KHO-TPAHCIOPTHBIX



MIPOUCIIECTBHIA C yYACTHEM JIETEeH, BOCIUTAHUS OTBETCTBEHHOCTH 32 0€30IaCHOCTh CBOCH KU3HU
U OKU3HM JApPYrMX JIIOAEH, MOTPEOHOCTH B COOJIIOJCHUM TPaBUI JOPOXKHOTO JABHIKEHHS
coJepKaHue yueOHOTo mpeamera « XUMHs» JOMOJTHEHO BONPOCcaMu  0€30IacHOCTH JTIOPOKHOTO
JIBUKCHUS.

B nensx ¢opmupoBanus (UHAHCOBON TPaMOTHOCTH YYAIIMXCSI COJACpXKAaHHE Y4eOHOTO
npeaMera «XUMHs) JONOJHEHO COAEP)KaHUEM TeM, CHOCOOCTBYOLIMX  (OPMHUPOBAHHUIO Yy
y4aluxcst KOMIETEeHIUI B 001acTu Orokera 1 (PUHAHCOB.

B nensax ¢opmupoBanus HEraTUBHOIO OTHOLICHHMsS K KOPPYILHH, IOJy4EHHUS
NPAaKTUYECKUX COIMAJIBHBIX HABBIKOB M KOMMYHHKAI[MOHHBIX YMEHUH, MMO3BOJISIOMIUX U30erath
KOPPYILMOHHBIX MPAaKTHK, COAEp)KaHUE Yy4eOHOro npeamera «XUMHUsS» JONOJIHEHO BOIPOCAMHU
AHTUKOPPYILUOHHON HAlpaBIECHHOCTH.



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMUYECKUE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BelmlecTBa. PU3MYECKHE CBOMCTBAa BEIIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsitue o
METOJaX TMO3HaHUS B XuUMHH. YucThie BemecTBa W cMmecu. CrocoObl pas3ienieHus cMecei.
Houemy sadxcro uszyyams unancosyo 2pamomuocms? Ipuuunovl asapuiinwix cumyayuil Ha
dopozax.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKUE HJIEeMEHTbl. CHMBOJBI XUMHYECKUX IJIEMEHTOB.
[IpocTbie u cioXHbIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢dopmysia. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAS aTOMHAas Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst
Macca. MaccoBas 1011 XUMHUYECKOT'O JICMEHTA B COCTMHEHNH.

KosmmuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MACChl U
Yrclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukaius XUMUYECKUX peakiuit
(coemMHEHUS, PA3IOKCHHUS, 3aMEIIICHHS, 0OMEHA)._[lonsimue Koppynyuu.

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMamu
oOpamieHus ¢ jgabopaTopHbIM 00OpYIOBaHWEM, W3YYE€HUE W ONMUCAHWE (PU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoieHne pu3nueckux (IJIaBIeHrnEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHUE MEIHOI MPOBOJOKH, B3aUMOJICHCTBIE MeJla ¢ KUCIOTOM) sSBIICHUH, HaOII01eH e
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pacTBopoM conu menu (), uszydenme crocoOoB
pa3fienieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHIApUBAaHUE, JAUCTUILIALINSA,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pEe3yNbTAaTOB MPOBEACHUS OINBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MacChl, CO3JaHHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 31eMEeHT M IPOCTOE BEILIECTBO.
HaxoxaeHue kuciaopoja B mpupojae, PU3NYecKue U XUMUYECKHUE CBOMCTBA (pEaKlUy TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — aljgoTporHas MOAH(PUKAIUS
kuciopona. Ixkonoeuueckuu acnekm J{T/]{. Hopma codepoicanus yenekucio2o 2a3a 6 8blxl10nHbulx
2a3ax asmompancnopmad..

TemoBoil 3(ddexT XuMHUECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
SHAOTEPMUYECKHE peakuu. TOMIMBO: yroib M MeTaH. 3arps3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue Bomopoia B INPUPOIE,
duznyeckue M XMMHYECKHE CBOMCTBA, MPUMEHEHHUE, crocoObl mosyueHus. Kucinotsl u comu.
Yuumes oyenusamo ceoe gunarcosoe nosedenue.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrBoputens. PactBopsl. Haceiienusle u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas A0Sl BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa W OYUCTKA




MPUPOAHBIX BOA. [Ipudunsl noaenenus KOppynyuu.

Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIEC, KHCIIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: WIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Howmenknarypa ocHoBanuil. dusznueckne W XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue 1 XUMHYECKUE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrue U XMMUYECKUE cBOWCTBa cosied. [lomydenue
couiei. Ocobennocmu 3umneti 0opocu. Anmuzononeonbvle peazeHnbl.

I'eneTnueckass CBs3b  MEXAY KjlacCaMd  HEOPraHMYECKUX  COoelMHEeHMM.  Kak
chopmuposame cemelinbiii O100AHcem.

Xumuueckuii IKCnepumenm:

KaueCTBECHHOE OMpeelICHUE COJEpKaHUs KUCIOPOoJa B BO3AyXe, MOJIYICHHE, COOMpaHHE,
pacrno3HaBaHHE M HM3y4YEHUE CBOWMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOBHHUKHOBEHHUS W TMPEKpaIICHUsI TOpeHUs (Ioxkapa), 03HAKOMIJICHHE C
o0Opa3liaMud OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BOaoOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUAIOB), HAOIIOeHHE 00PAa3I0B BEIIECTB KOJIHMUYECTBOM
1 momnb, HMccaeaoBaHUE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HATpUEM U KajblieM) (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PACTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiictBus okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METaJUIaMH,
peaKuuii HEUTpalu3aluu, MOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BaxkHelmue
KJIACChI HEOPTAaHUYECKUX COCTUHEHUI.

IHepuoauvecknii 3axoH u Ilepuognyeckassi cucrema xuMudeckux sinementos JI. M.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCH(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsATHe o Tpymnmax
CXOIHBIX DJIEMEHTOB (IIEJIOYHBIC W IIETOYHO3EMEIbHBIE METAUIbI, TAJIOTCHBI, HHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux asnemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmel [leproaudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. DU3HYECKUH CMBICT
MOPSIAKOBOTO HOMEpPA, HOMEPOB I€pUOJa W TPYyHIbl dJeMEHTa. Aenenue Koppynyuu 8
uen06e4ecKol UCHOPUU.

Crpoenne aromoB. CocraB aroMHbIX szpep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX 3JIeMeHTOB [lepuonndeckoii CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
[Tepuonuueckoit cucteme JI. W. MenneneeBa._ Cembssi  u 2ocydapcmeo:. KAk OHU
83AUMO0elCmBYIOM.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETaJUTMUYECKUX CBOMCTB TIO TPYIITIaM U TIEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cCTeMbl XUMUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUUYECKUX 3JIEMEHTOB. MOHHas cBsA3b. [lonyueHue He3aKOHHbIX




yennocmeu u onae.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporecchr
OKHCJICHHS M BOCCTaHOBJICHHA. OKHUCIUTEIM W BOCCTAHOBHUTCIIH. YCMPOUCMEO A8MOMOOUSL.
3eprana 3adne2o suoa.

Tlocnedcmeus KOppO3UOHHBIX NPOUECCO8 MEMALLA KaK 00ut u3 haxkmopos ATII.

Xumuueckuii IKCnepumMeHm:

M3YyYCeHHE OOpa3loB BEIIECTB METANIOB M HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHIA
IIMHKA C pacTBOpPaMHU KHUCIOT W IIEJI0YeH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIMIUX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpEeHre, PEaKIUU Pa3I0KEeHHs], COSTUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUH XUMHH B 8 KJIacCE€ OCYILECTBIISIETCS
4yepe3 HCIOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAyYHBIX TIOHITHH, TaK W TIOHSTHH,
SBJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO--HAyYHbIE IOHATHS: HAY4YHBIM (DAaKT, TUIOTE3a, TEOPHSs, 3aKOH,
aHanms, CHUHTE3, KIIacCU(UKALUS, MEPUOIUYHOCTb, HaOII0IcHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaZlOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUYECKUN 3apsl, BELIeCTBO, TelI0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIC IOPOJBI, IOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJJACC

BeurecTBo M XMMHUYeCKas peaKkuusi

[Tepnonnueckuit 3akoH. Ilepuoamdeckass cucTremMa XuUMHUYecKHX d3yieMeHToB [JI. U
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBONCTB XUMHYECKHX
3JIEMEHTOB TEPBBIX TPEX IMEPUOAOB, Kajaus, KAIBIHUSA W HMX COSAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM DJIEMEHTOB B llepromnueckoit cucTeMe U CTPOCHHUEM WX aTOMOB. [ pajcoanuH u
KOpPYRUUSL.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBsA3U. THMBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
cBs3U. Ymo makoe cmpaxosarnue u 0Jis 4e20 OHO HeoOX00UMO.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKHUX BEIIEeCTB. XHUMHUYECKHE CBOWCTBa
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKHUX BEUIECTB.

Knaccudukanuss XuMHYECKUX PEaKIUi MO0 Pa3IuYHbIM MpU3HAKAM (TI0 YKUCTY U COCTaBY
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeIIoBOMYy d(h(dexTy, Mo H3MEHEHHIO CTeleHen
OKHCJIEHUSI XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYAaCTHIO KaTajau3zaropa). JK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [lonsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOTreHHbIX peakuusx. [loHarue o
karanuze. [loHsATHE O XWUMHUYECKOM paBHOBecHH. DaKTOPHI, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIHHBIC PEAKIIUM, JJICKTPOHHBIN OajaHC OKHCIHTEIBHO-
BOCCTAHOBUTEIbHON peakunu. CocTaBleHHWE YPaBHEHHUM OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
PEaKIHii C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust PAEKTPOIUTUUECKON JUCCOLMAIMHU. DIEKTPOIUTHl U HEANEKTPOJIuThl. KaTHoHBI,
aHWOHBI. MeXaHW3M JHCCOLMAIMKA BEIIECTB C PA3IMYHBIMA BHJIAMH XHMHUYECKOM CBSI3H.
Crenenp muccormanui. CubHBIE W cla0ble AJIEKTPONUTHL. [locniedcmsus KOppO3UOHHBIX
npoyeccos Memania kaxk ooun uz gpaxmopos AT11.




Peakuuu noHHoro o6MeHa. YcCIIOBHS IMPOTEKaHUs PEaKIMii HOHHOTO OOMEeHa, TIOJHbIE U
COKpAIllEHHbIE MOHHBIE ypaBHEHUS peakuuil. CBOMCTBA KHUCIOT, OCHOBAaHUWA M COJIEM B CBETE
NpeJCTaBICHUNA 00 SJIEKTPOTUTHUYECKOW auccoruanuu. KadecTBEHHbIE peakIud Ha HWOHBL
[TonsiTHe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMYECKOM PEAKLUH OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, MCCIEIOBAaHUE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpOIecca AMCCOLMAIIUT
KHCJIOT, IIeno4ed M coned (BO3MOYKHO HCIIOJIb30BAaHUE BUAECO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OIbITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN (FOPEHHME, PEaKLUUU pa3IOKEHUs, COCIUHEHMS),
pacro3HaBaHWE HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO Kavye€CTBEHHBIX DPEAKLUI Ha HOHBIL,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OO0mass xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crernieHu okucieHuss. CrtpoeHue M (u3MyYecKHe CBOWMCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
menoyamu).  XuopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOMCTBA, IOJIy4yeHHE,
npuMeHeHue. JlelicTBue XJ1opa U XJIOPOBOJOPO/Ia HAa OPraHK3M uesoBeka. BaxkHelme Xaopuast
Y UX HAXOXJICHHUE B IPUPOIC. Anmeuxa nepsou meduyunckou nomowiu npu JITI1

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyecKre CBOWCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOJIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, PU3NYECKUE M XMMUYECKHE CBOWCTBA
(oOume Kak MpeacTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPEeakluu,
JeXallie B OCHOBE IPOMBIIUIEHHOTO croco0a Moidy4deHus cepHol Kuciaotel. I[IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ COeIMHEHUH B TMpUpoAe. XHUMHUECKOE 3arps3HEHHE OKpYKaolehd cpeabl
COEMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
npeloTBpalleHus. Ymo u kak ModxxcHo cmpaxosams

OOmas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpoje, (QU3MYEcKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKkue 1 XMMUYeCcKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHrne. KadecTBeHHas peaklds Ha MOHBI aMMOHMS. A30THas KHCIIOTa, €€ IOJydeHHE,
¢usznueckne M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOIUPHUKAIMU
docdopa, dpuznueckne u xumudeckue cpoiicrBa. Okcup docdopa (V) u docdopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, noiyuyeHue. Mcmonb3zoBanue ¢ochaToB B KauecTBe
MHUHEpAJIbHBIX yI00peHuil. Jlekapcmeennvie cpedcmea anmeyku nepeot MeoUuyUHCKOU noMouu
npu JATI1.

Koppynyusa kax npomusonpagnoe oeticmsue.

OObmas xapakrepuctuka sJaeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEpOoJ, alJIOTPONHbIE MOAU(UKAIIUH, PAaCTIpOCTPAaHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcuppl yriaeposaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,




MOJyYCHUE U TIPUMEHCHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TII00aJIbHOTO MOTEIUIeHUs KIMMaTa, MapHUKOBBIN 3QQeKT. YToibHas KUCIOTa U €€
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBa, MOJy4YeHHWE M mpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonp3oBanue  kapOoHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COCAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJIMIEpPUH, YKCcycHas Kkuciora). llpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, HPUPOAHBIN Tra3, HedTh), HNPOAYKTHI UX mepepaboTKu
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepuallbHOE E€IHHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCIUHEHUM.

Kpemuuii, ero Qusuyeckue U XUMHUYECKHE CBOWMCTBA, IMOJIY4YeHHE M IPUMEHEHHUE.
Coenunaenuss kpemHusi B mpupoge. OOmme mpencraBienus o0 okxcuae kpemuus (IV) u
KpeMHUEeBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTPOMTENIbHbIE MaTepHajbl: KepaMUKa, CTEKJIO, LEMeHT, OeToH, xene300eToH. I[IpoGiiembl
0e30MacHOr0 UCMOJb30BaHUSI CTPOUTENBHBIX MaTepUATOB B IOBCEAHEBHOW KU3HU. Kak
onpeodenums HA0EeHCHOCHb CIPAX08bIX KOMRAHUU
bezonacnocme Ha dopoee - ceemoompasicamenu.

Xumuueckuii IKcnepumenm:

U3y4eHHue o0paslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLIUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWMS, OIBITHI,
oTpaxaromue (pU3NUECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3liaMH XJIOPUIOB (rajlOr€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUZECOMATEpHAIOB), HaONIOJEHUEe Tpouecca OOYIIMBaHHUS — caxapa IOx  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBIECHHON cepHOU
KHCJIOTHI, TIPOBEJICHHE KaYeCTBEHHOW pEeakIMH Ha Cyiab(paT-uOH M HaOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIICHHE ¢ (PU3MYeCKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M MX COeIUHEHUN
(BO3MOYHO MCII0JIb30BaHUE BHIEOMATEPUANIOB), 00pa3iaMH a30THBIX U POcHOPHBIX YAOOpEHUH,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHON a30THOW KHCIOTHI C MeNbl0 (BO3MOXHO
MCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3yUEHHE MOJeNeld KpUCTANIMYECKUX pEemETOK aiamasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C HpPOIECCOM aACcOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MpPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YEeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpoBEJeHHE KaueCTBEHHBIX PEaKIMi Ha KapOoHAT U
CHWJIMKAT-UOHbl W W3Yy4YEHHE TMPU3HAKOB MX IMPOTEKAHUs, O3HAKOMJIEHHE C MpPOJIyKIHUEH
CHWJIMKaTHOM ITPOMBIIIJIEHHOCTH, PELICHHE SKCIIEPUMEHTANIBHBIX 3a1ad Mo TeMe «Baxnelmue
HEMETAJUIbl U UX COETMHEHUS.

MeTtajibl M UX COeAMHEHUSI

OOmiass xapakTepUCTHKAa XHMHUYECKHUX DJJIEMEHTOB — METa/lIOB Ha OCHOBAaHUHM MX
nosio>keHus B llepnonnueckoil cucreme xumndeckux anemeHToB /1. 1. MenneneeBa u ctpoeHus
atoMoB. CTpoeHne MeTaioB. MeTalanyeckas CBSI3b M METaJJIMYEcKas KpUCTaIndecKas
peméTka. OIEKTPOXUMHUYECKUH psA HanpspkeHMH MerawioB. dusnueckne M XMUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoObsl MOyYeHUsT MeTalIoB. [oHsATHE O KOPpO3UHM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MpPUMEHEHHE B OBbITY U NPOMBILUIEHHOCTH. [Ipogunakmuka J[TII uepe3 npumenenue
AHMUKOPPO3UOHHBIX NOKPLIMULL U KOPPOIUOHHO-YCIMOUYUBLIX CNIABO8 8 A8IMOMOOULECTNPOCHUU.

[Ilenounbie MeTawibl: ookKeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXAECHHE B Npupoae. Puznueckue U XUMHUECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue




IICIIOYHBIX METAJII0B M UX COCAUHCHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: mosokeHne B Ilepuoanueckoit

cucreme xumMuueckux aniemeHToB [[. M. MeHueneeBa, CTpOE€HHME HMX aTOMOB, HAXOXICHHUE B
npupoje. Pru3nveckue U XMMUYECKHE CBOMCTBA MAarHUs W Kaiblus. BakHeimue coeamHeHUs
KM (OKCUI, THIPOKCHI, COn). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.
Amomunuii: nonoxxkennue B Ilepuomnueckodt cucreme XuMu4eckux oanementoB J[. .
MenieneeBa, CTpOCHHE aTOMa, HaxOXJaAeHHE B mpupoje. Ousznyueckne U XMMHUUYECKUE CBOMCTBA
amroMuHMs. AMQOTEpHBIE CBOMCTBA OKCHJAa W THAPOKCUIA aIIOMUHUA._Memaniuueckue
00POIHCHBIE 3HAKUL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX a3nemeHtoB J[. U.
MenieneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyeckne U XMMHUUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U comu xene3a (1) m xemeza (lll), ux cocras, cBolicTBa H
MoJIy4eHHe. B3samounuyecmeso.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3llaMi MeTalIOB M CIUIaBOB, HX (DU3HMUECKUMU CBOMICTBaMH,
U3ydeHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIIOJIB30BAaHHE BHIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOIb30BaHUE
BUCOMATEPHAJIOB), HMCCIEIOBAaHHE CBOHCTB >KECTKOW BOJBI, IpOLECCa TOPEHHs jKele3a B
Kuciopose  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, allFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HabMrOIEHHE M ONMHMCAHUE MPOLECCOB OKPAIIMBAHUS IUIAMECHH MOHAMH HATPHS,
KU ¥ KaJIbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUAIIOB), HCCIIEIOBAHNE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia aTFOMUHUS U TUIPOKCHU/IA [IMHKA, PEIICHNUEe SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMme «BakHeWIme MeTalljibl U UX COCIMHEHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BemiectBa n mMaTepuansl B IIOBCEIHEBHOW XU3HU YEIOBEKa. be3omacHoe MCIoib30BaHKE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTpaBIICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolel cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpalus
Beulects, aanee — [IJIK). Ponp xuMuum B pemieHun skojorudeckux mnpoodnem. JKuszue dana ma
0006pule dena.

Pucku nomepu denee u umyuecmea, kax 3auumumscsi.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepraoB (CTEKIIO, CIUIaBbI METAJUIOB, MTOJIMMEPHBIE MAaTEPHAIIBI ).

Mesicnpeomemmuuie cea3u

Peanmzanust MEXIpEeIMETHBIX CBSI3€H NMPU M3YYCHUH XUMHUH B 9 KJIACCE OCYILECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJISI OTAETBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSITHS: HAy4YHbIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHHTE3,  Kilaccu(uKamus,  TEePUOJUYHOCTh,  HAONIONEHHWE,  OKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHSI, MATEPHUAITHI.

Owusmnka: Martepusi, aToM, OJEKTPOH, TIPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIBI,
paIMOaKTUBHOCTh, MOJIEKYNA, DJIEKTPUYECKH 3apsii, MPOBOAHHUKH, MOIYIIPOBOIHUKH,
TIVDJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, Tas,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUs, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAaHETHI, 3BE31b1, CONHIIE.

Buonorus: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaAIbHBIE YHIO0OpPEHMS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHEIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE MMOPOJIBI, IOJE3HBIC
HCKOITaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.




IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4YEHUsI XMMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEIbHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3ALIMH 00Y4arOIUXCSl.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xat0T TI'OTOBHOCTh OOYYarOIIMXCsS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U Hay4YHOMY
HACII/INI0, TIOHMMAaHMA 3HAYCHUS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUe 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSIX 00 YCTpOICTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BAaTEIbCKOM, TBOPUECKOM M JAPYrMX BHMJAX JEATENbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TON y4yeOHOW IesITeNbHOCTH, FOTOBHOCTU
OLIEHUBATh CBOE IOBEIEHUE W IOCTYIKH CBOMX TOBAapHUINEH C IMO3ULMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BEUIECTBE M  XMMHYECKOM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISAIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMUMHHU B TIO3HAaHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBII€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypO, AOCTYIMHBIMH TEXHUUECKUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKorojsi, HapKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOJIIO/IEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuil U Tpyaa pa3IuyHOro pojia, yBaKEHHUE K
TPyAy M pe3ylbTaTaM TPYJOBOH JEATENbHOCTH, B TOM 4HCJIE€ HAa OCHOBE IPUMEHEHHUs
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHENTHON MPOPECCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0e30MmacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)KE B CUTYaLIUAX, YIPOXKAIOIIKX 340POBbIO U KU3HHU JIIOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XUMHUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MTPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIICISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATHUS (3aKOH, TEOPHSs, MPUHIIUI, TUMIOTe3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (JOPMUPOBATH MPEICTaBICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHHBEpcalbHbIe yuyeOHbIE NEeHCTBUs (TO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3zoBble Jioruyeckue eiicTBUS:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUH M KIaCCH(PUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BHIBOJIBI U 3aKJIFOUCHHUS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJNb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHUMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYA€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHME HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO TPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
HKCIIEPUMEHTOB, YMEHHUE HAOII0AATh 32 XOJ0M IpoIiecca, CAaMOCTOSTENIbHO TPOrHO3UPOBATh €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS W BBIBOJBI MO pe3yibTaTaM MPOBEIEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MH(POPMAITHIO PA3THIHBIX BUIOB
1 HOpM IIPECTABICHUS, TTOYyYaEMYIO U3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIOMYISpHAS TUTEPATypa
XHMHYECKOTO COJIEp’KaHMs, CIOPaBOYHBIE TOCOOHWsA, pecypchbl HHTepHeTa), KPUTHYECKHU



OLIGHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3INdHble METObI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe MHGOpMaIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIsl BBIITOJIHEHHS YUeOHBIX U TIO3HABATENBHBIX 3a/1a4
onpeAenéHHOro THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OopMy MpeicTaBlIeHUs
uHPOpPMALIMKM U WUTIOCTPUPOBATH pEIIacMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSMU;

YMEHHUE HCIONb30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M MCCIIeI0BATENbCKOM
JEeSTENIbHOCTH UH(POPMAIIUIO O BIMSIHUU MIPOMBIIIIEHHOCTH, CEJIbCKOTO X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WIM) JUCKYCCHUH) IO CYLIECTBY
oOcyxgaeMoil Tembl, (OPMYIHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIAT MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN JAESITEILHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaX; [eJlaTh TMPE3CHTALUI0 PEe3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO ONBITA, JIAOOPATOPHOW pPAOOTHI MO MCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEILHON U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuyéTa
OoOLIMX HMHTEPECOB W COrJlacoBaHMs MO3UIUi (0OCyxaeHus, OOMEH MHEHUSIMHU, «MO3TOBBIC
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JECHCTBHIA, ONPECIICHHE KPUTEPHUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOATEIBHO ONMPENENSITh LU ACSITeNbHOCTH, IJIAaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HaubOosnee HS(¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBITIOJTHEHUH 3aJaHUl ¢ Y4E€TOM TMONYYeHHs] HOBBIX 3HAHHMA 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIOBUU 3a/ITaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJlbTaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJEpKAHMA,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOl pabodeld mIpoOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0yJarolMMHUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JefcTBUHM, cnenuduyeckue A
npeaMeTHol oOnactu «XHUMHS», BUIBl JAEATEIBHOCTH IO TOJYyYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® DACKpBIBATH CMBICII OCHOBHBIX XMMHYECKUX TOHSTHI: aTOM, MOJEKYIa, XHUMHUYECKHN

9JIEMEHT, TMPOCTOE€ BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMech (OJHOpOAHAs U
HEOJIHOPO/IHAS), BAJICHTHOCTh, OTHOCUTENIbHASs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas JA0Jds XHUMHYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJSPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJb,
3JEKTPOOTPHULIATENIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaklusl, KilacCu(puKaius
peaKIuii: peakiuu COeINHEHUS, PEAKIIUU PA3I0KECHHSI, peaKIINK 3aMEIICHUs, PeaKIuu
o0MeHa, 7K30- U SHIAOTEPMHUUYECKHE PEaKUH, TeIUIOBOI A (eKT peakluu, Sapo aToMa,
DIIEKTPOHHBINA CIIOM aroma, aToMHas OpOuTanb, pauyCc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAST W HETOJSIpHAsl KOBAJICHTHAsl CBs3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;



® IUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH U NPUMEHSTH 3TU
MOHATUS ITPU ONMCAHUU BEIIECTB U UX MPEBPAICHU;

® IICIIOJIB30BATh XMMHUYECKYI) CHUMBOJIMKY JUIsl COCTaBIeHHS (OpPMYNT BEIIECTB H
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPEIENISATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OHHApPHBIX COCIUHEHHSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMH 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepuommueckoro 3akona J[. M. MenneneeBa: I1€MOHCTPUPOBATH
MOHUMAaHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT HX
nosnoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;

®ONMCHIBATh M XapakTepuszoBaTh Tabiauunyro Qopmy Ilepuoanueckoit cucremsl
XUMHYECKHX JJIEMEHTOB: pa3iinyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymnma)» u
«moboyHas moxarpynmna (b-rpymma)», mameie W OONBIIME TEPUOMABI, COOTHOCHUTH
00o3Ha4YeHusi, KOTopble UMeroTcs B Tabnuue «lleprognyeckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacrpeielieHue Ux Mo JIEKTPOHHBIM CIIOSIM);

e Ki1acCU(UUIMPOBATh XUMHUYECKHE D3JIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA, XUMHUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sbdexry);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, TOATBEpPXKJasi ONMUCAaHWE TMPUMEpPaMH  MOJICKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

® [IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;

® BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMyse COeTUHEHHs, MAaCCOBYIO JIOJIIO BEUIECTBA B
pacTBope, MPOBOJAUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOM pPEeaKIuu;

® IPUMEHITh OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATEIbHOCTH — aHAlIM3 M CUHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3aIMI0, KIACCH(UKAIIMIO, BBISIBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl ~ TO3HaHWS  —  HAONMIOJAeHWe,  H3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICJICHHBIN);

ecleloBaTh IMpaBWJIaM TMOJb30BaHUS XMMHUYECKOW TOCyIoil U J1ab0opaTOpHBIM
o0opy/soBaHHEM, a TaKXe MpaBWIaM OOpallleHUs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U CcOOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOAA M KHCIOpPOJa), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JTOJIEN paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

e  chopmuposame _ymenue npocHO3UPOBAMb _c80e NoGedeHue KAk _ V4acmHUKA
Q0POACHO20 OBUNCEHUA, PACUWUPAML 00Wull KpY2030p Nno _npoobaeme 6e30nacHozo
no8e0enUs Ha YIUYax u 0opo2ax; hopmuposams meopemuiecKkue yMeHus neuiexooos
U 8ooumenel NPOCmMeuuux MmpaHcnoPmMHbIX cpeodcms.

®  NpuUMeHAmb NONVYEeHHble 3HAHUS NpU NIAHUPOBAHUU CeMeliHo20 0loddcema, 6
001acmMU YIKOHOMUYECKUX OMHOWEHULL 8 ceMbe U 0bujecmee.

®  NpUMEHAMb _ NONVYEHHble  3HAHUA 8  (POpMUpOBaAHUU  AHMUKOPPYNUUOHHO20
MUPOBO33DEHUS,  NO3B0AI0UWE20  OCO3HAHHO  OMKA3AMbCAe  OM___ NPAKMUKU




KOPPYRUUOHHO20 NOBEOCHIUA.

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:

® DacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX IOHATUH: XHMUYECKUH D3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas peaklus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakluu, MOJIb, MOJSPHBIA 00BEM, pPacTBOP, IEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIuh HOHHOrO OOMEeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMbIE pEaKLuy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pPEAaKUUH, IPEIeNIbHO JOIyCTHMas
koHueHrpauus [IJIK Bemecrsa;

® WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IIOHATUH W INPUMEHATH 3TH
HIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® [ICII0JIB30BATh XHMMUYECKYIO CHUMBOJIUKY [UIsl COCTaBJI€HHS (OpMYysT BEIIECTB H
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OIIPEJENIATh BAJICHTHOCTb U CTEIIEHb OKUCIICHUS XUMUYECKHUX JIEMEHTOB B COCIUHEHUX
pa3IMYHOTO COCTaBa, IPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coeMHEHUH 1O (¢dopMynaM, BHJ XHMHYECKOW CBS3M (KOBaJICHTHAs, HWOHHA,
METaJUIn4YecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsl HMOHA IO XMMHYECKOU
dopMyiie, XxapakTep Cpelbl B BOJAHBIX PAcCTBOpPaX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMmbica [lepuoaunueckoro 3akona . 1. Menaeneesa u AeMOHCTPUPOBATH €TI0
NOHMMAaHME: ONKMCHIBATh M XapaKTepu3oBaTh Tabnuunyto ¢opmy Ileprogmueckoi
CHUCTEMBl XMMMYECKHX OHJIEMEHTOB: pa3ziHuyaTh MOHATHS «TJ1aBHas mnoirpymma (A-
rpynna)» u «mobounas mnoarpynmna (b-rpynma)», manele u GoJblIMe MEpPUOJIBI,
COOTHOCHTb 0003Hau€HHs, KOTOpble HUMEIOTCd B IepUoAMYEecKOd Talnuie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0lee YnUCiIo MEKTPOHOB U PACIpeeNieHHe UX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IIPEJENax MaJbIX IEPUOJOB U TJIABHBIX HNOATPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;

e KJ1acCU(pUIUMPOBAaTh XUMHUYECKHE 3JEMEHTHl, HEOpPraHWYECKHE BEIIeCTBA, XUMHUYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENW OKUCIICHNSI XUMUUECKHUX 3JIEMEHTOB);

e XxapakTepu3oBaTh (OMUCHIBATh) OOIME U crneunpuyeckue XUMHUECKHE CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUi;

® COCTABJIATh YPABHEHMSI DJIEKTPOJIUTHUECKON AMCCOLMAIMM KHUCIIOT, IIEJIOYEN M Cojei,
MIOJIHBIE U COKpAILEHHBIE YPAaBHEHUS PEaKIMil HOHHOTO OOMEHa, ypaBHEHUS peaKIIHii,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIYy BELECTBAMU
pa3IMYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEeaKLui;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAILIEHUH B pa3INYHbIX YCIOBUSX;



® BEIYHCIISATE OTHOCHUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (opMylie COeUHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

ecoOMIOaTh MpaBuja I[OJIb30BAHMUS XMUMHUYECKOHM TMOCynoil u  1abopaTOpHBIM
o0opy/soBaHuEM, a TakKe IpaBuia OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TIOTYYCHHIO
¥ cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

® [IPOBOJIUTH PEAKIIMH, IMOATBEPKIAIONINE KAYSCTBEHHBIM COCTAB PA3JIMIHBIX BEIICCTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKAT-, cylnb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHMYECKHUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIli MBICIUTENIBHON AESITeNbHOCTH — aHallu3 M CUHTES,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOJEHUE, W3MEPEeHUEe, MOJCIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).

o  Qopmuposams _ymeHue NpPOSHO3UPOBAMb  C80€ N0BeOeHUEe KAK  VYACMHUKA
00POACHO20 OBUICEHUS, PACUUPIAMb _00WUll KPY2030p no _npobaeme 0e30nacHo2o
no8edeHUs. HA YIUYAX U 00po2ax, hopmuposams meopemuieckue yMeHus neumexoo0os
U ooumerneli NPoCMenuux MmpaHCnOPMHuLX CPeOCma.

®  NpuMeHAmb NOJVYEeHHble 3HAHUS NpU NIAHUPOSAHUU CeMeliHo20 0loddcema; 8
001acmu IKOHOMUYECKUX OMHOWEHUL 8 cembe U 0bujecmee.

®  NpuUMeHAMb  NOJNYVYEHHble  3HAHUA 8  (OpMUPOBAHUU AHMUKOPPYNYUOHHO20
MUDPOBO33DEHUS,  NO3BONAIOULE20  OCO3HAHHO _ OMKA3AMbCA  OM  NPAKMUKU
KOPPYNYUOHHO20 NOBEOCHUSL.




TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U K I (uu¢posBbie) JdonmostHUTEIBbHAS
n/n TeM MPOrpaMMbl Bcero 061-ITp0.JII>HLIe pﬁalcanecKne oOpa3oBaTe/ibHbIE uHopmanus
padoThI padoThI pecypebi
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
bubmuorexa [JOK
) Touemy saosicno uszyuams
https://m.edsoo.ru/7f
Xumust — BaxkHas o0J1acThb 41837¢C Qurnancosyio
€CTECTBO3HAHHUS U - . 2PAMOMHOCHb?
1.1 N 5 29 Poccuiickasa .
MPAKTUYECKOU NeSATEIbHOCTH Ipuvunol asapuiinelx
JIEKTPOHHAs z
YyeJIOBEKa cumyayuil Ha 00po2ax.
IKOJIA -
https://resh.edu.ru/
bubnuorexa [JOK
https://m.edsoo.ru/7f
BemectBa n XuMHuueckue al8aic Tonsamue koppynuuu
1.2 . 16 1 5 Poccuiickas PLVITUUL.
peakuumn
AJIEKTPOHHAs
HIKOoJIA -
https://resh.edu.ru/
Hroro no pazgeny 21
Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
IDKon02UuYecKUli acnekm
but6mmoreka [IOK /T Hoova
https://m.edsoo.ru/7f AL Hopma
cooeparcanus
Bozayx. Kucnopon. Ilonstue al83rc VeNeKUCTI020 2434 8
2.1 yX. PO 6 2,5 Poccutickasa
00 okcHuaax BLIXJIONHBIX 2430X
AJICKTPOHHAS
asmompancnopma. .
HIKOJIAa -
https://resh.edu.ru/
2.2 Bonopon. Ilonsitue o 8 1 3,9 bubmmoteka [JOK Yuumcs oyenusams ceoe



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

2.3

2.4

KHCJIOTax U COJISAX

Bopa. PactBopsl. [lonsitue 06
OCHOBAHHUAX

OCHOBHBIE KJacChl
HEOPraHWYECKUX COCTMHEHUIN

Hroro no pazneny

12

31

2,1

3,9

https://m.edsoo.ru/7f

duHarncosoe nogedenue.

41837c
Poccuiickas
AJIEKTPOHHAS
IIKOJIa -
https://resh.edu.ru/

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41837c
Poccuiickas
3JICKTPOHHASI
IIKOJIa -

https://resh.edu.ru/

bubnnoreka IIOK
https://m.edsoo.ru/7f

HDM'{Z/IHbl NOABIEHUA
KO nuuu.

Ocobennocmu 3umueu
00pozu.

41837c
Poccuiickas
AJICEKTPOHHAS

IIKoJa -
https://resh.edu.ru/

Anmueononeounvie
peazeHmbi.

Kak chopmuposame
cemetinblil broocem.

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux daemenToB /I, M. Menneneesa. CTpoenune aToMoB.

Xumuuyeckas cBsi3zb. OKHCJIANTEILHO-BOCCTAHOBUTEIbHbIE PC€aAaKIUH

3.1

3.2

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /J[. .
Menaene-eBa. CtpoeHne
aroMma

XUMHUYECKASA CBI3b.
OKHUCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH

2,1

2,1

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41837c
Poccuiickas
JJIEKTPOHHAA

IIKoOJ1a -
https://resh.edu.ru/

but6mmoreka [IOK
https://m.edsoo.ru/7f

Hesnenue koppynyuu 8
4e08e4ecKou UCMOpUlUL.

Cembsi u 2ocyoapcmeo:
KaK OHU
83aUMOOEUCMBYION.

Hoayuenue He3aKOHHBIX
yennocmeu u bnae.

41837c

Yempovicmeo



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pasaceiny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

16

68

24,5

Poccuiickas
3JICKTPOHHAs
IIKOJa -
https://resh.edu.ru/

asmomobuns. 3epkana
3a0He20 8Uoaq.
Iocneocmeus
KOPPO3UOHHBLX

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41837c
Poccuiickas
3JICKTPOHHAs
IIIKOJIa -
https://resh.edu.ru/

npoueccos Memaiia Kak
ooun uz chaxmopos JTI1.



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

9 KJIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB (undposbie) JdomosHuTeabHas
n/n U TeM MPOrpamMMmbl Bcero Konrpoabnbie | IIpakraieckue odpa3oBaTe/bHbIE uHpopManus
padoThI padoThI pecype
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
bubmuoreka [JOK
https://m.edsoo.ru/7f
HOBTOPGHI/IG U yriryOJieHue 41a636u Todocd i u
1.1 3HAaHUH OCHOBHBIX Pa3/ciiOB 6 1 1,2 Poccuiickas LpuICadine i
Kypca 8 kiacca AJIEKTPOHHAS KOPPVIUA.
IIKOJIa -
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636 Ymo maxkoe
19 OcHoBHbBIC 3aKOHOMEPHOCTH 4 1.2 Pocemiickas cmpaxosanue u 0Jisl 4e2o
XUMHUYECKHUX PEaKIHi OHO Heobx00uMo.
AJICKTPOHHAS
IIKOJIA -
https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f  I[Hocreocmeus
ONEeKTPOIUTHYECKAS 41a636 KOPPO3UOHHbIX
1.3 nucconuanus. XUMHYECKUE 8 1 2,8 Poccuiickast npoyeccos Memaiia KaK
peakuuu B pacTBOpax DJIEKTPOHHAasI 00un uz ghakmopos JATI1.
IIKOJIa -
https://resh.edu.ru/
Hroro no paszneny 18
Pasznen 2. HemeTa/sIbI M HX cOeIMHEHHUS
OO01mas xapakTepucTHKa bu6nmoreka [JOK Anmeuxa nepsoi
2.1 XUMHYECKHX DJIEMEHTOB 4 2,1 https://m.edsoo.ru/7f = meouyunckoi nomowu

VIIA-rpynmnsl. I"anoresst

412636

npu JATII.



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO61as xapakTepucTHKa

Poccuiickas
3JEKTPOHHASA
IIKOJIa -
https://resh.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/7f
412636

Ymo u KkaKx MoicHo

XUMHAYECKHUX JIEMEHTOB -
2.2 . 6 2 Poccuiickas cmpaxosamov
VIA-rpynnet. Cepa u eé
AJICKTPOHHASI
COEIMHEHUS
mIKoJa -
https://resh.edu.ru/
Jlexapcmeennuvie
bu6mmoreka [JOK r
] cpedcmea anmeuKku
https://m.edsoo.ru/7f N .
OO01mmas xapakTepuCcTHKa 412636 nepeol MeOUYUHCKOU
XUMHUYECKUX DJIEMEHTOB N nomowu npu ATII.
23 VA-rpynmsl. A3ot, pocho 8 2.8 Poceniickas Koppynyusa xax
PYIIIBL. ’ p AJIEKTPOHHAsI PRV
U UX COEIUHEHUS NPOMUBONDABHOE
IKoJIa - oelicmeue
https://resh.edu.ru/ —————
bubmuoreka [JOK Kax onpedenumo
https://m.edsoo.ru/7f = nadesicnocmo
OO01mas xapakTepucThKa .
412636 CMPAxX08bIX KOMNAHUU
XUMHAYECKHUX DJIEMEHTOB -
2.4 8 3,5 Poccuiickas besonacrocmo Ha
IVA-rpynmel. Yriepon u
o AJIEKTPOHHAs dopoee -
KPEMHUH ¥ UX COCTMHCHHUS
IKoJIa - ceemoompaxcamein.
https://resh.edu.ru/
Hroro 1o pasneny 26
Pa3zgen 3. MeTaJsIbl M BX COETUHEHUS
bu6mmorexa [JOK lpogunaxmuxa J{TI1
https://m.edsoo.ru/7f | uepesz npumenenue
3.1 OO0mre cBoiicTBa METAIIOB 4 1,4 412636 AHIMUKODDO3UOHHBIX
Poccuiickas NOKpbIMULL U
AJICKTPOHHAS KODDO3UOHHO-



https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

mIKoJa -

VCIOUYUBLIX CNIABOE 8

https://resh.edu.ru/  asmomoburecmpoenuu.
bubmuorexa [JOK
https://m.edsoo.ru/7f
412636 Bzamounuuecmso.
392 Baxknelnue MeTamibl U UX 17 6.7 Poccuiickas Memannuyeckue

' COCJIMHECHHUS ' AJIEKTPOHHAS 00pOoJICHbIE 3HAKU.
IIKOJIA -
https://resh.edu.ru/

Htoro no pazneny 21

Pa3znen 4. Xumus u okpyxamomas cpeaa
bubmuoreka [JOK
https://m.edsoo.ru/7f = JKusus oana na 0obpwie

BemecTBa u maTepuaisl B 413636 dena.
4.1 3 0,9 Poccuiickas Pucku nomepu denez u
JKU3HHU YEI0BEKA

AIIEKTPOHHAS UMyuecmea, Kax
IIKOJIA - 3AUUMUMbCSL.
https://resh.edu.ru/

Hroro mo pazueny 3

OBIIEE KOJIMYECTBO HACOB 68 24 6

I10 ITPOTPAMME


https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos WU.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «IIpocBerienue»

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
http://him.1september.ru/ - I'azera "Xumus" uznarenbckoro qoma 1-ro centsops. Caiir "5 uny
Ha ypok xuMuu'". Marepuaibl K ypokKy.

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/ - Poccuiickast 31eKTpOHHAs [IKOJIA;

http://school-collection.edu.ru/ - Enunas xomnekiums Ludposeix O6pazoBaTenbHbix Pecypcos
http://him-school.ru/ - Bupryansnas Xumuueckas [1Iko









