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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XHMMUHM Ha YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBAHMM K pe3yJbTaraM OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHOIN MPOTpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl, PEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha 0OCHOBE (efepaibHON pabouel MpOrpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIICTIIMM TIPEroJiaBaHusl ydeOHOro Tmpeamera «XuUMHUS» B
o0pa3oBaTenbHBIX Opranu3anusax Poccuiickoit deneparumu.

[Iporpamma mo XuMuU Aa€T TPEJCTaBICHHE O LENIX, OO0Iel crpareruu
oOydeHHs, BOCHHUTAHHUS U Pa3BUTHUIA OOYYarOIIUXCS CpEeACTBaMHU Yy4eOHOro
npeaMera, YCTaHaBIIMBAET 00s13aTeNIbHOE MIPEAMETHOE COJIEpKaHUE,
MIPEyCMAaTPUBAET PACIPENEICHUE €ro IO KIaccaM M CTPYKTYPHPOBAHME I10
pazzmenam M Te€MaM NpOrpaMMbl O XHMHUH, ONPENENSET KOJWYECTBEHHBIE U
KA4E€CTBEHHBIE XapaKTePUCTUKU COJIepKaHus, PEKOMEHYEMYIO
MOCJIEI0OBATEbHOCTh HM3YYEHHS XUMUUM C Y4YETOM  MEKIPEIMETHBIX U
BHYTPUINPEIMETHBIX  CBSI3€H, JIOTUKM Y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAesieT BO3MOXKHOCTH IpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00Opa3oBaTeIbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIEro o0pa3oBaHMsl, a Takke TpeOOBaHUM K
pe3yapTaTtaM 00y4YeHUs XMMHUU Ha YPOBHE LI€JIeH M3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJOB Yue€OHO-TIO3HABATEIbHON JAEATEIbHOCTH OO0YYarollerocss Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHUE XUMHUHU CIY>KUT OCHOBOM s (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyaromierocs, ero mpejCcTaBIeHU O MaTepUATLHOM E€AMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (POpMHUpPYEMbIE XUMHEW NPEJCTABICHUS O B3aMMONPEBPALICHUIX
SHEPTUU U 00 HBOJIIOLMH BEIHIECTB B MPUPOJAE, O MyTAX PELICHHUS NI0OATbHBIX
npoOJieM yCTOWYMBOIO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUECKOM,
MUIIEBOYN U KOJIOTHYECKON 0€30MacHOCTH, MPOOIEeM 3IpaBOOXPAHECHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEH U1 CaMOpPa3BUTHS |
(dbopMUpOBaHUs KyIbTYPhl IMYHOCTH, €€ 001Iel 1 PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOy4Jaromuxcsi, HABBIKOB HX CAMOCTOSITENIbHOM  y4eOHOW JeSATeIhbHOCTH,
AKCIIEPUMEHTAIBHBIX W HCCIEI0BAaTEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEAHEBHOM XKU3HU, TaK U B TPO(PECCUOHATLHOM IEITENbHOCTH;

3HAKOMHUT CO CHEUU(UKON HAy4YHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOJIbI U YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (POpMHPOBAHUHU €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00yYaroLIuXCsl;



crocoOCcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B HKOJIOTHYECKOE
o0pa3zoBaHue 00yUYaIOIIUXCA.

JlanHble HampaBiieHHss B OOy4YEHUMM XHMHHM OOECHEYMBAIOTCSA CIEHU(PUKON
collep>KaHUsA  y4eOHOTro  MpeaMeTa, KOTOpbIM  SIBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOIl HAYKM XMMUU Ha ONPENIETIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCSA CHUCTEMbl NMEPBOHAYAIbHBIX MOHSATUN XUMHUU, OCHOB
HEOPraHW4YEeCKOM XUMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHSATHM
OPraHu4eCKON XUMUH.

CrpykTypa conepxaHusi NporpaMMbl [0 XUMUU CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO noaxoaa K e€ uzydeHuro. CoaepikaHue CKIIaIbIBAETCS U3 CUCTEMBI
IOHATUN O XUMUYECKOM DIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUNA O XMMHYECKOU
peakuuu. O0e 53T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl IO IPUHIMUILY
IIOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPEICTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepunoanueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHSI O CTPOCHUH aTOMa U XUMUYECKOM CBA3H;

— TMpEeNCTaBIE€HUNA 00 BIEKTPOIUTUUYECKON JHUCCOLUMAlUU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHMS pPAacCMaTPUBAIOTCS HA OCHOBE OMIIMUPHUYECKH
MOJyYE€HHBIX U OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHSI K IpyroMy, BBIIOJIHSSL PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUSI 1 BO3MOKHOCTEN NMPAKTHYECKOr0 MPUMEHEHHS U TIOJYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpammbl IO XMMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABICHUS] O XUMHUYECKOM COCTABIIAIOLIEH HAyYHOM KAPTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOU IIPUPO/IBI, [ICHHOCTHOTO OTHOIICHMS K HAyYHOMY 3HAHUIO U METO1aM
MO3HAaHMS B Hayke. V3ydyeHHe XMMHHM NMPOUCXOJUT C MPHUBJICUYECHUEM 3HAHUUA W3
paHee M3YYEHHBIX y4eOHBIX mpeaMeToB: «Okpykawomuid mupy», «buomorus. 5—7
KJIacCh» U «Pu3uKa. 7 Kiacey.

[Ipy wu3ydyeHHMH XUMHUU M[POUCXOAUT (HOPMUPOBAHME 3HAHUA OCHOB
XUMHUUYECKON HayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUYECKON
JESATENBbHOCTH YETIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a1a4ua
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUUECKUX 3HAHUH —
BaXHEUIINX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKHUX MOJIOKEHUH, TOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, sI3blKka HAyKH, B MPUOOIIECHUH K



Hay9YHBIM METOJaM TO3HAHUS MPU U3YUYEHUHU BEIIECTB U XUMUYECKUX PEAKIIUN, B
(GbopMHPOBAHUHY U PA3BUTHH MMO3HABATEIHFHBIX YMECHUHN M UX IPUMEHEHUH B Y4EOHO-
M03HABATEILHON U y4eOHO-UCCIIEI0BATENbCKON JIEATETbHOCTH, OCBOCHUU MPABHII
0e301acHOro oOpaleHus ¢ BEIIECTBAMH B TOBCETHEBHOM KU3HM.

[Ipu M3yueHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYCHHE MPUOOPETH TaKHe TENH, KaK:

— (dopMUpOBaHWE WHTEIUICKTYadbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIBHOMY TIPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM JKH3HU;

— HampaBJICHHOCTh OOy4YeHHUsS Ha CHCTEMaTHYECKOE MpHOOIICHUE
00yJarmMXCsl K CaMOCTOSITEILHOM IMO3HABAaTEIbHOU JEATEILHOCTH, HAyYHBIM
MeTOoJlaM TIO3HaHWs, (POPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— o0ecreuyeHne yCiIoBHM, CITOCOOCTBYIOIMIUX MPUOOPETEHHIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOPa3HOW MAEATEIHLHOCTH, TO3HAHWUS W CaMOIO3HAHUSA, KJIFOUEBBIX
HAaBBIKOB (KJTFOYEBBIX KOMIIETCHIIMI), UMEIOIINX YHUBEPCATHHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSITEIHHOCTH;

— (QopmupoBanue o0Omeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM UYHCI€ YMEHHHA OOBACHITH M OIICHUBATh SIBJICHUS
OKPY’KAOIIET0 MHUPA, WCIONB3ysl 3HAHWS M OIBIT, IMOJTYyYCHHBIC MPH H3YyYECHUU
XUMUH, IPUMEHSTh UX TIPU PEIICHUU TPOOJIEM B MOBCETHEBHOMW KU3HU U TPYI0BOM
NeSITeNIbHOCTH,

— ¢opmupoBaHne Yy OOy4YarONIMXCS T'yMaHUCTHYECKUX OTHOIICHHMA,
NMOHUMaHUS TEHHOCTH XUMHUYCCKUX 3HAHWHA IS BBIPAOOTKH DKOJOTHYECCKH
IeIeCO00pa3HOTO TOBENECHUS B OBITY W TPYJAOBOM JACSATENLHOCTH B IIEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAKOLIEH ITPUPOTHOU CPEIbL;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIS W HANPABICHHOCTH NAJTBHEUIIIETO
00yueHus.

OO6m1ee 9ncio 9acoB, OTBEAEHHBIX TSl N3yUSHUS] XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanumsi, coctaisieT 136 gacoB: B 8 kimacce — 68 dacoB (2 daca B
HeJeno0), B 9 kinacce — 68 yacoB (2 yaca B HEJENIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/IbHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMHM B )KM3HH YEJIOBEKAa. XUMHUS B CHCTEME HAyK.
Tena u BemiecTBa. PU3WUECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOJax MO3HAHUS B XUMHH. UUCThIE BELIECTBA U CMECH.
CrniocoObl pa3neneHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOIBI XUMHUYECKUX
s1eMeHTOB. [IpocThie U ClOXKHbIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunueckas popmyna. BaaeHTHOCTh aTOMOB XUMUUECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTeNbHAsE aToMHasi macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHast Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KonnuectBo BeniectBa. Mosib. MossipHast macca. B3anMocCBsi3b KOJIMUECTBA,
MacChl M 4YHCIa CTPYKTYPHBIX EIWHUIl BemecTBa. Pacuérel mo ¢opMynam
XUMHUYECKUX COETUHEHU.

Du3NYECKUe U XUMHUYECKUE ABJICHUSI. XUMHUUECKas Peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUs MacChl BelleCcTB. XuUMUUeckue ypaBHeHus. Knaccudukarus
XUMUYECKUX peaKIuil (COeTMHEHNs, Pa3I0KEeHUs, 3aMeIlleHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOM TMOCY/IOH, MpaBuiIaMu paboThl B JIADOpATOPUHA U
npuéMamMu oOpalleHus: ¢ J1abopaTOpHbBIM 000PYIOBAHUEM, U3YUYCHHUE U OMHCAHUE
bu3MYEeCKUX CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIECTB, HAOII0JACHUE
¢usnueckux (IIaBieHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMS BOABbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SBJIICHUH, HAOII0ICHUE 1
OTNMCAaHWE TPHU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwisi, pa3IoKeHHWe THAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMOCHCTBHE Xeme3a ¢ pactBopoM conu memu (11),
U3y4YeHUe CIoCOOOB Pa3elieHHs] CMECE: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHLIAINS, XpoMaTorpadus, MPOBEACHUE OYUCTKHA MOBAPCHHOU
CoJiu, HAOJIOJICHUE W  OINKCaHWE  pe3yJbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHUST MacChl, CO3JaHHE MOJIEJIEH MOJIEKYJ
(ILIapOCTEPIKHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cMech razos. CocrtaB Bo3ayxa. Kucmopon — anemeHT u mpocroe
BerecTBo. HaxoskneHue kuciaopoma B Tpupojae, (U3MUYECKHE U XUMHYECKUE
cBoiictBa (peakiuu rtopenus). Oxcuabl. Ilpumenenue kuciopoga. CrocoObl
MOJYUYEHHs] KHUCIIOpoJa B Ja0OpaTOpud U MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — autoTporiHas MOAUGUKAIIHS KACTOPOa.



TermnoBoii 3¢ ekt XUMHYECKON peakluu, TEPMOXUMHUUYECKHE ypaBHEHUS,
JK30- W DHIAOTEPMHYECKHE pEaKUWU. TOIUIMBO: yrojb W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHHNE TAPHUKOBOTO 3P QeKTa, pa3pylIeHUE 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenne Bogopoaa B NpupoJe,
busznyueckre 1 XuMUIECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI moryyeHus. Kucmorsr
Y COJIH.

Momnsipablii 00bEM ra3oB. PacyéTsl Mo XUMUUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma kak pacTtBoputTenb. PacTBOpEI.
HacebllieHHbIE M HEHACBIIIEHHbIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [10Jis1 BelllecTBa B pacTBOpPE. XUMHUECKHE CBOMCTBA BOAbL. OCHOBAHUSI.
Ponp pactBOopoB B mpupoje U B KHM3HU 4desioBeKa. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HeHHe NpUPOAHBIX BOJ. OXpaHa U OUYUCTKA MTPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coemuHenunit. Oxcunbl. Knaccudukamms
OKCHJIOB:  cojieoOpa3yromiue  (OCHOBHBIE, KHCIOTHBIE, aM(poTepHbIE) U
HeconeoOpazytomue. Homenkmarypa oxcuaoB. @Du3nyeckue ©U XUMHUYECKHE
CBOMCTBa OKCUIO0B. [TonydeHune OKkCuaoB.

OcHoBanus. Kiaccudukanuss oOcHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHMU. PU3NYECKHE M XHMHYECKHME CBOMCTBA
ocHoBaHui. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucinot. Homenkinarypa kucinot. Ousndeckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psan aktuBHoctm MmertamoB H. H. bekerosa.
[Tony4deHue KucIor.

Commm. Homenknarypa coneil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJIEH.
ITonydenue cosen.

['eneTnueckas CBsI3b MEXKIY KiIaCCaMU HEOPTAHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENCIICHUE COJECPKAHUS KUCIOPOAa B BO3yX€, MOITYyUYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHHUE
B3aMMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
peKpanieHus ropeHus (rmoxkapa), o03HakoMJeHue ¢ 00pa3aMmu OKCUI0B U OITUCAHUE
UX CBOWCTB, IOJy4Y€HUE, COOHMpaHUE, PACHO3HABAHHE W U3YUYEHUE CBOICTB
BOJI0poJia (TopeHue), B3auMo/iericTpie Bojgopoaa ¢ okcuaom menu (1) (Bo3mMoxHO
UCII0JIb30BAaHUE BUACOMATEPUAIIOB), HAOIIOACHUE 00PA3I0B BEIIECTB KOJTUYECTBOM
1 Monb, ucciaenoBaHHe OCOOEHHOCTEH pAacTBOPEHMS BEIIECTB C PA3TUYHON
PacTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOU JOJIEH
pPacTBOPEHHOrO BENIECTBA, B3aMMOJCHCTBHE BOJBI C METAUIAaMH (HAaTpUEM H
KanbleM) (BO3MOXHO MCIOJb30BaHHME BUEOMATEPHAIOB), HCCIEIOBAHUE
00pa3IoB HEOPraHUIECKUX BEIIECTB PA3TUYHBIX KJIaCCOB, HAOIIOIEHUE N3MEHEHUS
OKpAaCK¥ MHAUKATOPOB B PACTBOPAX KHUCIIOT U IIEJIOYEH, N3yUYEHHE B3aUMOICHCTBUS



okcuna Meau (ll) ¢ pacTtBopoM cepHOM KUCIOTHI, KUCIOT C METallaMH, PEaKiui
HEUTpANIU3ALMH, TOJTYYECHHE HEPACTBOPHMBIX OCHOBAHWM, BBITECHEHHE OIHOTO
MeTajula APYTUM U3 pacTBOpPA COJIU, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME
«BaxkHenmme K1acchl HEOPraHUYECKUX COETUHEHUI.

Ilepyoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemMenToB JI. WU. MengeneeBa. CrpoeHue aroMmoB. XMMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbBIC PEaKIUH

[lepBble TOMBITKM KiIacCUPHUKAUU XUMUYECKHX dJeMeHToB. [lonsarue o
IpyNIax CXOAHBIX 3JIEMEHTOB (ILEIOYHBIE W IIETOYHO3EMENIbHbIE METaIbI,
raJIOTE€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIC OKCHIBI
U TUAPOKCHUJIBI.

ITepnoanueckuit 3akoH. [lepuoanueckas cucreMa XMUMHUYECKUX 3JIEMEHTOB /1.
N. Menpeneesa. Kopotkonepuoanas u mmuHHonieproHas popmel [leprnonmueckoit
cucteMbl xumudeckux snemeHtoB Jl. M. MenpneneeBa. Ilepuoabl u TpymIbL.
@U3NYECKUN CMBICII IOPSAIKOBOTO HOMEPA, HOMEPOB IEPHUOJIA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siiep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JIOYEK AaToOMOB TMepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepnonnueckoun cucrembr [J[. M. MenneneeBa. XapakTepucTUKa XHMHYECKOTO
3JIEMEHTA I10 ero nosnoxeHur B [lepuoguueckont cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUs pPaJauyca aTOMOB XHMHYECKHX JIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPYMIIaM U IEPUOJAAM.

3navenue [leproanueckoro 3akoHa u [lepruoanyeckoin CHCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. [[. M. MenneneeB — yd€Hbli H
rpakIaHUH.

Xumnueckasi cBsi3b. KoBalieHTHast (mosisipHas W HENOJIsApHasi)  CBSI3b.
DIJIEKTPOOTPULIATETHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Ipouecchl OKHUCIIEHHsS U BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpaslloB BEIECTB METAJIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LHMHKA C pAaCTBOPAMM KHUCIOT M IIEJIOYEH, INPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMA
(ropeHue, peakivy pazIoKeHHs], COCIUHEHUS).

Mesxcnpeomemmnbnie ceasu

Peanuzanust MeXNpeAMETHBIX CBS3€M MpPHU M3YUYEHUM XMMHUU B 8 KIacce
OCYILECTBJISIETCS 4Yepe3 MCHOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHATHI, TaK W MOHSITHUH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIbHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOI'O IUKJIA.



OO0nue ecTecTBeHHO--HAYUYHbBIC MOHATHS: Hay4YHBIN (akT, TUIOTE3a, TEOPHUS,
3aKOH, aHaJIM3, CHUHTE3, KiIacCU(pUKaAIUs, TEPUOJAUUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, MO/JICIIb, SIBJICHUE.

dusuka: MaTepusi, aTOM, AIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIBI,
PaaroOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYSCKHIM 3apsj, BEIIECTBO, TEI0, O00BEM,
arperaTHO€ COCTOSIHME BENIeCTBA, Ta3, (U3WYECKUE BEIUYMHBI, €IUHUIIBI
MU3MEpPEHMs, KOCMOC, TJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: ¢porocunTes, Apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKOMAaEeMbIE, TOITUINBO, BOJIHbIE PECYPCHI.

9 KJIIACC

BemecTBo M XUMHYeCKas peaKkuus

Ilepnonnueckunt 3akoH. [leprognyeckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAWL, KAIbIUA U UX COCAUHECHUM
B COOTBETCTBMM C TIOJIOXKEHHEM »JJEMEHTOB B llepuomuueckoil cucreme u
CTPOCHHUEM HX aTOMOB.

Ctpoenune BemiecTBa: BHJBI XUMHUYECKOM CBA3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKU U
BHa XUMHUYECKOU CBSI3H.

Kiaccudukaiys 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHMMHYCCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3JIUYHBIM KJIacCaM HEOPraHUYEeCKHUX
COEIMHEHUM, TeHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukarys XuMUIeCcKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMM BEUIECTB, MO TeIIoBoMy 3ddexTy, 1o
U3MCHEHUIO CTEIEHeH OKHCICHHS XHMHYECKHUX DJIEMEHTOB, MO OOpAaTHMMOCTH, IO
y4acTHIO KaTajm3aTopa). DK30- U HIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsitTne o ckopoctu xumudeckoi peakuuu. lloHarue 006 0OpaTUMBIX U
HEOOPaTUMBIX XUMUUYECKUX peakiusix. [IoOHATHe O TOMOTreHHBIX M IeTepOTEHHBIX
peakuusx. [lonstue o karanusze. [lonsitne 0 XxumMu4ueckoMm paBHOBeCHU. DAKTOPHI,
BIIUSIONIME HA CKOPOCTh XMUMHUYECKOW pEaKIMU MU TOJIOKEHUE XHMHUYECKOTO

paBHOBECHS.
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIMH,  JJIEKTPOHHBIM  OamaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEAaKLIMH. CocraBieHne  ypaBHEHHI

OKHCIUTEIIPHO--BOCCTAHOBUTEIBHBIX ~ PEAKIIUA C  HCIOJB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust 371€KTPOTUTUYECKON AUCCOLMALIMH. DIEKTPOITUTHI U HEANEKTPOIIUTHL
Karnonbl, aHnoHsl. MexaHu3M IUCCOLMALIMKM BEIIECTB C Pa3IMYHBIMU BUIAAMU
XUMHUUecKol cBsi3u. CreneHb auccorpanui. CUIbHbIE U CI1a0bIe 3JIEKTPOJIUTHL.

Peakuiun noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HOHHBbIE ypaBHEHUs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHHI U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTUUECKON TUCCOLUAIIH.
KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJIENSIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYEeCKUX
BEIIECTB — METAUIOB U HeMeTauioB (rpaduTa W anmasza), CIOKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOHN pEeaKIUl OT
BO3JECMCTBUS  Pa3IMUHBIX  (PAKTOPOB, HCCIEJOBAHUE  BJIEKTPONPOBOJHOCTH
pPacTBOPOB BELIECTB, IPOLECCA JUCCOLIMAIIMN KHCIIOT, IEJIOUEH U costell (BO3MOKHO
UCIOJb30BAaHUE BUEO MaTEpUalIOB), IMPOBEJEHUE OIBITOB, WLIIOCTPUPYIOIIMX
NpU3HAKA TPOTEKaHWs peakiuii HOHHOro oOMeHa (oOpazoBaHHE OCaJKa,
BBIJICTIEHHE Ta3a, OOpa3oBaHHE BOJBI), ONBITOB, WUIIOCTPUPYIOIIMX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEeHHE, PEAKIHUU PA3II0KEHUS,
COCIMHEHM), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEAKIMi Ha MOHBI, pEHICHUE 3KCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranbl u MX coeAMHEeHUS

OOmias xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHud. CtpoeHue M (U3MUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XMMHUYECKHUE CBOMCTBA Ha MpUMeEpE Xj1opa (B3auMOIeCTBHE
C MeTajulaMH, HeMeTalulaMH{, IenodaMu). XiopoBonopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOWCTBA, IIOJIydeHUE, IMpUMEHEHue. JlelctBue xijiopa H
XJIOPOBOJIOPO/Ia HA OPTraHM3M YelloBeKa. BaxxHelre XJIOpuabl U UX HAX0K/ICHHE B
IpUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAA U CEPbl. AITIOTPONHbBIE MOAUPHUKALIMN KHCIOPOIa
U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOaOpOJ, CTpoeHUe, (U3NYECKUEe U
XUMHYECKHE cBoMcTBAa. OKCUABI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJOB.
Cepnas kucioTa, (pU3NIECKue U XUMUYECKHE CBOKCTBA (0011KE KaK NpeICTaBUTENs
KJIacca KUCIOT U crnenupuyeckue). XUMUYECKUE PEaKIUH, JeKalue B OCHOBE
IPOMBIIIIEHHOTO CIloco0a MOJIy4eHHUs CEpHOM KuCIoThl. [IpumeHeHue cepHOil
KUCIOThl. CoONIM CEpHOM KHUCIOTHI, KAue€CTBEHHAsl peakuus Ha CyJb(paT-hoH.
Haxoxnenue cepbl M €€ COCAMHEHUM B TpUpOJE. XUMHYECKOE 3arpsi3HCHUE
OKPYJKaOIIeW cpeapl COCNMHEHHUSIMHU Cepbl (KHCIOTHBIE MO, 3arps3HEHUE
BO3J/lyXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPaICHHUS.



OOmass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKUCICHHS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
¢usnyeckue U XxuMuieckue csoricta. Kpyrosopot a3ora B npupoje. AMMHAK, €T0
du3nyecKkue U XMMHUECKHE CBONCTBA, TIOJTyueHue U npuMenenue. Conu aMMOHUS,
uX puU3nYecKue U XMMHUYECKUEe CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCIOTa, €€ TOoJydeHue, (pu3nueckue u XUMHUYECKHe
cBOMcTBa (0OIIME Kak TpPEACTaBUTENs Kilacca KHUCIOT U chenuduyueckue).
Hcmonp3oBaHre HUTPATOB M COJICH aMMOHMS B KAUECTBE MUHEPAIbHBIX yI00pEHUH.
XUMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl COeTMHEHUAMU a30Ta (KUCIOTHBIC
JOIHU, 3arpsi3HEHUE BO3AyXa, MOouBbl U BogoéMOB). docdop, amioTponHbie
moaudukammu docdopa, puznyeckue U xumuueckue cporictea. Oxcua gocdopa
(V) u dochopHas kucinora, QU3NUECKHE U XUMHUUYECKHE CBOMCTBA, MOJIydYCHHE.
Hcnonw3zoBanne pocharoB B kKauecTBe MUHEPATBHBIX yA00PCHHI.

O6mas xapakrepuctuka 37aeMeHTOB IVA-rpynmel. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTENICHN OKUCIICHUA. YTIIEpO/I, AJUIOTPOITHBIE MOIU(UKALINH,
pacnpocTpaHeHue B Mpupoje, Gu3ndecKkue U XMMUYECKUe CBOMCTBA. AJCOpOLus.
Kpyrosopor yriepoga B mnpupoae. Oxkcuibl yriepona, Ux ¢GU3MYECKUE U
XUMHUUYECKHE CBOMCTBa, JEHCTBHE Ha IKUBBIE OpPTraHU3MBI, TONYYCHHE U
IpPUMEHEHHUE. DKOJIOTUYECKUe TpoOJieMBbl, CBs3aHHBIC ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0ATBHOTO MOTEIUJICHUS KIUMara, NMapHUKOBBIM 3¢dekT. YroabHas
KACIOTa U €€ colM, UX (PU3NYECKHMEe M XUMHUYECKHE CBOMCTBA, MOJyYEHHUE U
npumeHeHue. KadecTBeHHass peakuusi Ha KapOoOHaT-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, MPOMBIIIJIEHHOCTH U CEJTLCKOM XO3SHCTBE.

[TepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yraeposa (MeTaH, 9TaH, TUJICH, alleTUICH, dTaHOJ, TIHUIIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOAOPOJOB (Yrojib, NPUPOJHBIA ra3, HEPTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHEe O OMONOTUYECKH BaXKHBIX BEILECTBAX: JKUpaX, OeNKaX, yriieBojiax — 1 ux
poluM B OKU3HM 4YElOBEKAa. MarepuaabHO€ E€AMHCTBO OpPraHUYECKHX H
HEOPTraHWYECKUX COCTMHEHU.

Kpemuuii, ero Qusuueckue #u XUMHYECKHE CBOICTBa, TMOJyYCHHE U
npumeHeHnue. CoenuHeHust KpeMHUs B ipupojie. OO1re npeacraBieHus 00 OKCuae
kpeMmuus (IV) u kpemHueBoit kucnore. CUIMKaThl, UX UCIOIb30BaHUE B OBITY, B
MIPOMBIIUIEHHOCTH. BaXKHEWIINE CTPOUTENBHBIE MATEPHANIBL: KEpAMHUKA, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobGiemMbl Ge30macHOrO0  MCIOJIb30BaHUS
CTPOUTENLHBIX MAaTEPUATOB B MMOBCETHEBHOM KM3HHU.

Xumuueckuii IKCnepumenm:

U3ydyeHue 00pa3ll0B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJIIHON KHUCIOTHI,
NIPOBEJICHNE KAaueCTBEHHBIX PEAKIIM Ha XJIOPUA-HUOHBI U HAOII0JIeHIE MTPU3HAKOB



WX TPOTEKAHMS, OMBITHI, OTpaKaOIMMe (U3NUECKHE W XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M HX COEIMHEHUH (BO3MOKHO HCIIOJIb30BAHUE BHUJIEOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHUI0B (TaJIOTEHUIO0B), 03HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAMHEHUSMH (BO3MOKHO HCMOIB30BAaHUE BHUICOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUS caxapa Mol JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3yYEHNE XUMHUUYECKIX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
MPOBEJICHUE KaUeCTBEHHOW PEaKIUK Ha CyJib(aT-uOH U HAOJI0/ICHHE MpU3HaKa eé
IPOTEKaHUs1, O3HAKOMJICHHE C (DU3MYECKUMU CBOMCTBaMH a30Ta, docdopa U ux
COEIMHEHMI (BO3MO>KHO HCIIONIB30BAHUE BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX
u (GochopHBIX yI0OpeHui, moaydeHne, cCOOMpaHue, paclo3HaBaHUe W W3Y4YCHUE
CBOMCTB aMMHaka, IPOBEJACHHWE KAYECTBEHHBIX pEaKIMii HAa HOH aMMOHHUS U
dochaT-uOH W HU3yUEHHE TPU3HAKOB MX TPOTEKAHMS, B3aUMOJICUCTBHE
KOHIIEHTPUPOBAHHOM Aa30THON KHUCIOTHI C MEIb0 (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEPHUATIOB), HM3y4YEHHE MojeNied KpUCTAUIMYECKUX PEeHIETOK anmasa,
rpaduta, (QymuiepeHa, o3HAKOMJIIEHHE C MPOIECCOM aICcOpPOIMU PacCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM HPOTHUBOrasa, IOJy4YeHUE,
coOupaHue, pacrio3HaBaHWE M HU3YUYEHUE CBOWCTB YTIJIEKUCIIOTO ra3a, MpOBEICHUE
KaueCTBEHHBIX peaklnii Ha KapOOHAT U CHJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
NPOTEKAHUS, O3HAKOMJIEHWE C MPOAYKUMEH CHIMKATHOW MPOMBIIUIEHHOCTH,
pelIeHue SKCIEPUMEHTANBHBIX 3a7a4 mo Teme «BakHeilune HemMeTaibl U HX
COCMHEHUS.

MeTaiibl 1 UX cOeIMHEHUS

OO6mras xapakKTepUCTHKA XUMUUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux mnosioxkeHuss B llepmogmueckon cucreme xumuyeckux snemeHtoB . U.
MenpaeneeBa u cTtpoeHusi aroMoB. CTpoeHue MeTauioB. MeTauimyeckasi CBsi3b U
METAJIJIMYECKas] ~ KpPUCTAUIMYECKas  pemI€TKa.  DJIEKTPOXUMHUYECKUH Pl
HaIpsDKEHUN MeTauioB. PU3MUECKHMEe U XUMHUECKHE CBOMCTBA MeTalioB. OO0mme
CrocoObl MoNy4YyeHus MeTawioB. [loHsTHE O KOPpPO3MM METAIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHUE B ObITY U POMBIILIEHHOCTH.

[Ilenouynbie MeTaNbL: MONOKEHHE B [leproanueckor CHCTEME XUMHUYECKUX
snementoB JI. M. MenpaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXJEHHUE B NPUPO/IE.
duznyueckre U XUMUYECKHUE CBOWMCTBA (Ha mpumepe HaTpus U kanus). OKcuabl u
TUAPOKCUIBI HaTpusi W Kauus. [IpumMeHeHHe MIeNOYHBIX METAIOB U HX
COCIUHEHUM.

[IlenoyHo3eMeNbHBIE METAUIBI MarHuid W KalblMH: IIOJIOKEHUE B
[lepnoanueckor cucreMe xumu4deckux 3yeMeHToB . . MenaeneeBa, CTpoeHue Ux
aTOMOB, HaXOXJEHUE B pupoe. Pu3nuecKkue U XUMUYECKHE CBOMCTBA MArHUs U



Kayiblus. Baxkneime coeiuHeHns Kanbius (OKCUI, TUIPOKCHU, COJIH). JKECTKOCTD
BOJbI U CITIOCOOBI €€ yCTpaHEHUSI.

AJroMUHMI: TI0JI0)KeHHE B [lepuoauueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHME aToma, HaxokJIeHWe B npupone. dusnueckue u
XUMUYECKHE CBOMCTBA alfOMUHUSI. AMGOTEpPHBIE CBOMCTBA OKCHJIA U THAPOKCUIA
ATIOMUHUSAL

Keneso: nonoxenne B [lepuoanueckon cucreMme XUMHYECKUX 3I1E€MEHTOB [1.
N. MenpgeneeBa, CcTpoeHME aroMa, HaxOoXAeHUE B mpupoac. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTRA kene3a. OKCubl, ruipokcu bl U conu xkenesa (1) u sxenesza
(1), ux cocraB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuui IKCnRepuMeHm

O3HaKOMJIEHHE ¢ oOpasllaMd METAJIOB M CIUIABOB, UX (PU3NUYECKUMHU
CBOMCTBaMH, M3YYEHHE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJIEHCTBHUS OKCHJA
Kbl WU HATpUs C BOJOM (BO3MOXKHO HCIIOIB30BaHHE BHUACOMATEPUAIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJIbI, MPOIECCa TOPEHUS Kelle3a B KHUCIOPOJe
(BO3MOXKHO  HCHOJIb30BAaHUE  BHJEOMATEPHUATIOB), TMPU3HAKOB  IPOTCKAHMS
KaYeCTBCHHBIX PEaKIIUii Ha HOHBI: MarHus, KAJbIIHsA, A TIOMUHUSA, ITUHKA, yKene3a (11)
u skenesa (I1), mexu (ll), HaOmromeHHE M OMKMCAaHHWE IPOIECCOB OKPAIIMBAHUS
IJJaMEHU HWOHAMU HaTpus, KaJlus W Kaidblugd (BO3MOXXHO HCIIOJIL30BaHUE
BUJICOMATEPHAIIOB), MCCIIEA0BaHNE aM(OTEPHBIX CBOMCTB T'MIPOKCH 1A AITFIOMUHUS U
TUIPOKCHUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxueliue
METAJIJIbI U X COCTUHECHUSI.

XuMHs 1 OKpYKAKLIAs cpeaa

BemecTtea u Marepuanbsl B TNOBCEIHEBHOM JKM3HM YEIOBEKA. be3ormacHoe
UCII0JIb30BAaHUE BEIIECTB U XUMUYECKUX peakiuii B ObiTy. IlepBas momorip mpu
XUMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOe 3arpsi3HEHHE OKpYKarolleh cpeanl (mpeaesibHas JOMyCTUMast
KoHIeHTpanus Beiects, nainee — [1JIK). Ponb xuMun B pelieHun 3K0JIOTUYECKUX
npodJieMm.

Xumuueckuii IKcnepumenm:

M3YUYeHHE 00pa3IoB MaTepUasiOB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIC
MaTepuabl).

Mesxcnpeomemmnbnie ceasu

Peanu3zanust MeXNpeIMETHBIX CBSI3€d MpPH W3YYEHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIMOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAayYHBIX
MOHSTUN, TaK U TIOHATHUM, SBJISIIOIIMXCS CUCTEMHBIMH ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.



OOmIre ecTeCTBEHHO-HAyYHBIC TOHSTHS: HAYYHBIH (haKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIaCCH(PHUKAIUs, TEePUOJUIHOCTh, HAOIIO/CHNE,
OKCIEPUMEHT, MOJICIMPOBAaHUE, HW3MEpPEHHE, MOJENb, SBIICHHE, MapHUKOBBIN
a3 dekT, TEXHOTOTHSI, MAaTEPUATBL.

dusnka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HY KU, U30TOTIHI,
PaMOaKTUBHOCTb, MOJIEeKya, AIIEKTPUIECKHI 3apsin, IPOBOJTHUKH,
NOJyNPOBOIHUKH, IUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHO€ COCTOSIHUE BEIIeCTBa, ra3, pacTBOP, PACTBOPHUMOCTbh, KPUCTALITUIECKAs
peméTka, CIUIaBbl, (PU3UYECKHUE BEIUYMHBI, CIUHUIBI M3MEPCHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOCHUCTEMa, MHUHEpPATbHBIC
y100OpeHHsI, MUKPODJIEMEHThI, MaKPOAJIEMEHTBHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOIbI, TTOJIE3HBIE
HCKOTIaeMblI€, TOIUINBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOIO OOLIEro
00pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUs] XMMHHM B €JMHCTBE Y4YEOHOH U
BOCIIUTATEIIbHON AESATEIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMU POCCUNCKUMU
COLIMOKYJBTYPHBIMA M JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMM, IPHUHATBIMU B
oOllecTBe MpaBUJiaMU M HOPMaMU TMOBEIECHHUS M CHOCOOCTBYIOT Mpoleccam
CaMOTIO3HAHUs, CAMOPA3BUTHS U COLMAIU3AIIMH 00y YarOIIHUXCSl.

JIM4HOCTHBIE ~ pE3yNbTaTbl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IMO3UTHUBHBIX LEHHOCTHBIX OpHEHTALMi U
pacCIIMpPEHHE OIBITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY
YU HAy4YHOMY HACJICIHIO, TOHMMAaHWs 3HAYCHUS XUMUYECKOM HAyKU B KU3HH
COBPEMEHHOTO OOILECTBA, CIOCOOHOCTH BIAAETh JAOCTOBEPHOM HH(pOpMAIUEN O
MEPEAOBBIX JIOCTMHKEHUSX M OTKPBITHSIX MHUPOBOM M OTEUECTBEHHON XHMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MHUpa U OOILIECTBA;

2) TPa’KIAHCKOr0 BOCITUTAHUA:

IPEACTABICHUS] O COLMAJIBHBIX HOpMax U IpaBUiIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTMBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIEAOBATENbCKOM, TBOPYECKOW M JAPYTHX  BHJAAX
NESITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONM COBMECTHOH NEATENbHOCTH NpHU
BBIMIOJIHEHUH Y4YEOHBIX, TO3HABATENIbHBIX 3a/lay, BBHIMOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MMPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
Y B3aMMOIIOMOIIIM B IIpoliecce 3TON yueOHOM e TeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE IOBEJEHUE M MOCTYNKH CBOMX TOBAPHUILEH C MO3ULMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEICTBUMA MTOCTYTIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA

MHPOBO33PEHUYECKUE TPEACTABICHNS O BEIIECTBE M XWMHUYECKOW DPEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKH W COCTAaBISIOIIME
OCHOBY JUISl IOHUMAaHUS CYIIHOCTH HAYYHOW KAapTHHBI MHpA, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJABI, B3aMMOCBSI3AX YEIOBEKa C
IPUPOJHON CPEAOM, O POJIM XUMUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYE€HUE HOBBIX 3HAHHUU IO
XUMUH, HEOOXOauMBbIe ISl 0OBSCHEHUS HaOJI0JaeMbIX IPOLIECCOB M SIBICHUH,
N03HABATEIbHOM, MH(MOPMALMOHHOM M YHUTATEIbCKON KyJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl € Y4YEOHBIMH TEKCTaMH, CHPABOYHOMN



JAUTEPATypOi, JOCTYNHBIMU TEXHHUUYECKUMH CpPEACTBAMH HMH(OPMAIIMOHHBIX
TEXHOJIOTHUI;

uHTEpeC K OOyYEHHI0O U TMO3HAHMIO, JH0O03HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM M MCCIIEI0BATEIbCKOU
JeSITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIpaBJIEHHOCTH U YPOBHSI OOy4yeHUs B
JaTbHEHUIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOILEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHHWE IMOCIEACTBUUA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTr0sl, HAPKOTUKOB, KypEeHHs),
HEOOXOJAUMOCTH COOJIOJIEHUSI TPaBWJI  0O€30MaCHOCTH TMpU OOpalleHHd C
XMMHUUYECKUMHU BELECTBAMU B OBITY U pEaJIbHOM JKU3HU;

5) TpyA0BOr0 BOCIIUTAHMSI:

MHTEPEC K IMPAKTUUECKOMY M3YUEHHIO ITpodeccuil u Tpyna pa3aIuyHOro poja,
YBaXEHUE K TPYAY U pe3ysibTaTaM TPYJA0BOM IEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHHUS  NPEAMETHBIX 3HAaHWH 10  XUMHHM, OCO3HAaHHBIA  BBIOOp
UHAMBUIYAJIbHON TPAaeKTOPUU MPOJOKEHHSI OOpa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHemHoi npodecCHOHaIbHON 1EATENbHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJaliTUPOBATHCS B NPO(ECCUOHATBHON CPEAE;

6) 3K0JI0THYECKOT0 BOCIIMTAHMS:

HKOJIOTMYECKH 1eJIECO00pa3HOE OTHOIIEHHUE K MPUPOJIE KaK UCTOUYHUKY JKU3HH
Ha 3emile, OCHOBE €€ CyIIECTBOBAHMS, MOHUMAaHWE LEHHOCTH 30pPOBOTO U
Oe3omacHOro o00pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MUecCKOMYy M TICUXMYECKOMY 3J0POBbIO, OCO3HAHHE LEHHOCTH COOJIIOACHUS
npaBuJ 0€30MaCHOTO MOBEAECHUS NPpU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTyalUsX,
YIPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPUMEHATh 3HAHUS, MOJIy4aeMbIe MPU U3yYEHUU XHUMUH, JUIS
peLIeHns 3a/1a4, CBA3aHHBIX C OKPYKaIOLIEeH IPUPOIHON CPEAOH, IS TOBBIIEHNUS
YPOBHSL ~ DKOJOTMYECKOW  KYyJbTYpbl, OCO3HaHUS TIJOOAIBHOIO  XapakTepa
HKOJIOTHUECKUX TMPOOJIeM M IMyTel UX peHIeHHs] MOCPEACTBOM METOJOB XHMUH,
HKOJIOTMYECKOTO MBIIUIEHUS], YMEHHUSI pPyKOBOJICTBOBAaTHCSI UM B I103HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLUAIBHOMN NPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeaMeTHBIX pE3YyJbTAaTOB BBIACISAIOT 3HAYUMBIE IS
(dbopMupOBaHUs MUPOBO33pEHUS OOIICHAYYHbIEC TOHITHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, (akT, cHUCTeMa, MpoILecC, OJKCIEPUMEHT M Jpyroe.), KOTOphIE
UCTIOJb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax W MO3BOJISIOT Ha
OCHOBE 3HAaHUU U3 ATUX MNPEeIMETOB (HOPMHPOBATH MPEJCTABICHUE O LIETOCTHOM



HAay9YHOU KapTHHE MUpPA, U YHUBEPCAIbHbBIC yUeOHbIC AEUCTBUS (IT03HABATEIbHBIC,
KOMMYHHKATUBHBIE, PEryJISTUBHBIE), KOTOpbIE OOecreunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOU
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC yUeOHbIE 1eiCTBUSA

ba3oBble 1ornyeckue aeicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS] TPU OCBOCHHUU
3HAHUMW: PacCKpPbIBaTh CMBICI XUMUYECKUX MOHATUN (BBIACIATh UX XapaKTEpHbIC
MpU3HAKKU, YCTaHABIWBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHUSIMH), MCIOJb30BATh
MOHSTHUS 1711 OOBSICHEHUS OT/ICNHHBIX (JAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJacCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaKIui,
yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBA3M MEXKIY OOBEKTaMU H3y4YEHUs,
CTPOUTH JIOTUUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEAYKTUBHbIC, IO aHAJIOTUH),
JieNaTh BBIBOJIBI M 3aKJIFOUEHUS;

YMEHHME MPUMEHATh B MpOIECCEe NO3HAHUS MOHATUSA (NPEIMETHBIE U
MeTanpeMETHbIC), CHMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEeMble B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJEIbHBIEC TTPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ 3JIEMEHTa), XUMHUYeckas ¢Gopmysia U YypaBHEHUE
XUMHUYECKON PEaKIUy — NMPU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/1a4, C YUYETOM
ATUX MOJICNIBHBIX TPEJCTABICHUIN BBISIBIATh U XapaKTEPU30BATh CYIICCTBEHHbIC
IPU3HAKH U3Yy4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XMMHUYECKUX PEAKIIH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3M WU
MPOTUBOPEYMS B M3yUaeMbIX IIPOIEccax U SIBJICHUSX.

ba3oBble uccienoBare/bCcKkue 1eiiCTBUA:

YMEHHME HCMOJIb30BaTh IOCTABJICHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQUeCTBE OCHOBBI JUTsl JOPMUPOBAHUS THIIOTE3HI IO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OpPraHU3allid W MPOBEJICHUIO
YUYEHUYECKUX DJKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yjbTaT, (GOpMyIupoBaTh 000OIICHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojeNlaHHOM paboTe.

Pabora ¢ undopmanmeii:

YMEHHUE BBIOMpaTh, AHAIM3UPOBATH WM MHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (DOPM TPEACTaBICHUS, MMOTYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIsIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEp KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHUBATH MPOTHUBOPEYUBYIO U
HEJ0CTOBEPHYIO HH(OPMAITHIO;



YMEHHUE MPUMEHSTh pa3jinyHble METOIbl M 3alpOChl MPU MOUCKE U OTOOpE
MHpOpMAIIUM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX [JIs BBITOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33J]a4 ONPEIeTIEHHOTO THIA, TPUOOPETEHHUE OTBbITA B
00JIaCTM  UCIIOJIb30BaHUSI  MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTUM,
OBJIJICHUE KYJbTYPO aKTUBHOIO MCHOJIb30BAaHMS PA3IUUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIBHO BBIOUPAaTh ONTUMAJIbHYIO (JOpMY MpEACTaBICHUS HHPOPMALIMK U
WUIIOCTPUPOBATh pEIIaeMble 3aJaull HECI0XXHBIMH CXEMaMH, Juarpammamu,
npyrumu popmamu rpadKu U X KOMOWHAIUSMU;

YMEHUE HCIONb30BaTh W aHAJIM3UpoOBaThb B Ipoliecce y4yeOHOU
UCCJIEIOBATEILCKOM JIEATETLHOCTH WH(POPMAIIUIO O BIUSHUU MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO34MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEH INPUPOIHOU
Cpensl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBHS:

YMEHHS 33]1aBaTh BOIMPOCHI (B X0J1€ AUANIOTA U (UJIM) TMCKYCCUH) IO CYIIECTBY
oOcyXkmaeMoil TeMbl, (OPMYIHPOBATH CBOU TPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS IPEITIOKEHHOM 3a1a4u;

YMEHHUSI  NPEACTABIATH  IOJYYEHHBIE  PE3YyJbTaTbl  IO3HABATEIBHOU
NEATeIbHOCTM B YCTHBIX M TMHCHbMEHHBIX TEKCTax; Jeiarb MPE3eHTAIUI0
PEe3yJIbTATOB BBHIMOJHEHHUS XUMHYECKOTO SKCIEpPUMEHTa (J1abopaTOPHOIO OIIbITA,
71a00paTopHOM pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NO3HABATEIbHOM W  HUCCIEIOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELICHUU
BO3ZHUKAIOIIUX MpOOJeM Ha OCHOBE y4d€Ta OOIIMX HMHTEPECOB M COrJACOBaHUS
no3unuii (00CyX)mneHusi, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbDY, KOOPIUHAIIUS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB MO OLEHKE KayecTBa
BBITIOJITHEHHOW paOOThI U JPyTHE).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

YMEHHME CaMOCTOSITEJIBHO OMpPENENATh LENN JEATEIIbHOCTH, IUIaHUPOBATh,
OCYIIIECTBIISATh, KOHTPOJIHMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSATeNIbHOCTh, BBIOUpATh HanOoJiee d3(PPeKTUBHBIE CITOCOOBI pElIeHUs YUYSOHBIX U
MMO3HABATENbHBIX 337a4, CAMOCTOSITEIBHO COCTABJISITh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  AJITOPUTM  JIEMCTBUKA TIPU  BBINIOJIHEHUU 33JaHUKA C YYETOM
MOJIyYEHUs] HOBBIX 3HAHUN 00 M3y4YaeMbIX OOBEKTaX — BEIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBHE IIOJYYEHHOTO pe3yJbTara 3asBICHHOW LEJIH, YMEHUE
UCIIOJIb30BaTh U aHAJM3UPOBATH KOHTEKCTHI, IIpE/IjlaracMbl€ B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPeE3yJabTAaTOB IO OCBOEHHUIO O0S3aTEIbHOrO
COJIepKaHUs, YCTAaHOBIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMoH,
BBIJICNIAIOT: OCBOEHHBIE OOYYaIOIIMMHKCS HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neicTBui, crenuduueckue IS MPEAMETHOM oOmacth  «XUMHS», BHUIBI
NEATENIBHOCTH IO  MOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoHiry oOyueHus B 8 kjiacce npeMeTHbIC pe3ysibTaThl HA 0230BOM YPOBHE

JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJIa,
XMMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOMXKHOE BEIIECTBO, CMECh
(otHOpOHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs 1
MOJICKYJISIPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsh Macca,
MaccoBas I0JIs1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULIATEILHOCTh, CTEIECHb
OKHUCJIEHUSl, XUMHUYECKasl peakius, KiacCUpUKAIMs peakuuid: peakuuu
COCOVMHEHUS, PEAKIUU PA3IOXKEHUs, pPEaKIUW 3aMEIICHUs, PEaKIuu
oOMeHa, PK30- U SHJIOTEPMHUUYECKHE PEAKIIMH, TEeTUIOBOU 3 (DEKT peakiui,
SIIPO aTOMa, JICKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, PaIUyC aToMa,
XUMHYECKasl CBS3b, NOJISIPHAS. U HEMOJSAPHAs KOBAJIECHTHAsI CBSI3b, MOHHAs
CBA3b, HWOH, KAaTHOH, aHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBa
(IpolieHTHAasi KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHUX IOHATUM W
MIPUMEHSTh 3TH MMOHITHUA IPU ONMCAHUU BEIIECTB U NX MPEBPAILLICHUN;

e HCIOJb30BaTh XHUMHUYECKYH) CHUMBOJHUKY JUISI COCTaBJICHHS (HOpMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

e OMNpENETATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTCTICHh  OKHUCIICHHUS  DJEMEHTOB B  OWHApPHBIX  COCJAMHCHUSX,
MPUHAJICKHOCTh BEMIECTB K ONPEACITEHHOMY KIACCy COCIUHEHUH II0
dbopmynam, BHUJ XUMUYECKOHW CBsi3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCIUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE IEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX mnojoxeHus B llepuommueckoil cucreme,
3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTajpo;

e OIKCHIBATH W XapakTepuszoBaTh TabmuuyHyro ¢Gopmy Ilepuonnueckoit
CUCTEMBbl XHMMHUYECKMX JJEMEHTOB: pa3jindarTh IMOHITUA «TJIABHAA
noarpynmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpynma)y», maneie u
OOJIbIIIME TIEPUOJbI, COOTHOCUTH OOO3HAUYECHUS, KOTOpPhIE HMEIOTCA B
tabnune «llepuwonnueckas cucreMa XuMHUYeckux d3iemeHToB [J[. .
MenzgeneeBay C YHCIOBBIMUA XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO0 MEKTPOHOB U
pacnpeneneHre ux Mo 3JIEKTPOHHBIM CIOSM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIuu
BEIIECTB, M0 TEIIOBOMY d(PQeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOINME XWMHUUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/asi OMUCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XHUMHUYECKUX [MPEBpalIEHU B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BELIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO 3JIeMEHTa MO0 (OopMyJe COEAMHEHUS,
MAaCCOBYIO JIOJIO BEUIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XMMUYECKOMN PEAKIUU;

MIPUMEHSATH OCHOBHBIE ONEPALIMU MBICIIUTEIBHON JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, Kiaccuukaiuio,
BBISIBIICHUE MPUYMHHO--CJIEICTBEHHBIX CBSA3EH — ISl MU3y4YEHUSI CBOIICTB
BEIIECTB M XUMHUYECKUX PEaKIHUil, €CTECTBEHHO-HAy4YHbIE METOIbI
MO3HAHUSI — HAONIOJEHUE, W3MEPEHUE, MOJIECTUPOBAHHUE, SKCIEPUMEHT
(peasibHBINM U MBICJICHHBIH);

CJIeI0BaTh MpPaBUJIaM MOJIb30BAHMS XUMUUECKOU MOCYA0M 1 J1a0OpaTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBuiaM oOOpalleHus C BEUIeCTBAaMHU B
COOTBETCTBHUM C WHCTPYKIHMSIMH TI0 BBIMOJTHEHUIO J1a0OPaTOPHBIX
XUMUYECKUX ONBITOB 10 IOJTYYEHHIO U COOMPAHUIO Ira3000pa3HbIX BEILIECTB
(BOAOpOJa M KHCIOPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEAEIEHHON
MAacCOBOW JOJIEM PacTBOPEHHOTO BEIECTBA, INIAHUPOBATH U IPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI O PACIO3HABAHHMIO PACTBOPOB IIEIOYEN U
KHCIIOT C TMOMOIIBI0 MHIUKATOPOB (JIAKMYC, (heHOI(PTAICHH, METHIOPAHK

U JIpyTHUe).

K xonity oOydenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKMX IOHATHUN: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTMOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJIEHUS, XUMUYECKasi peaKiusi, XUMUYECKasi CBsSI3b, TEIIOBOM 3(dexT
peakuuu, MOJb,  MOJSPHBII  00BEM,  pacTBOp,  IJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAs IUCCOLMALUSA, PEAKUUU HOHHOTO
oOMeHa, KaTalu3aTop, XHWMHYECKOE€ paBHOBECHE, O0OpaTuMble U



HEOOpaTUMBbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIIHNS,
amM(pOTEepPHOCTb, XUMHYECKast CBA3b (koBaJEHTHAa, VMOHHAs,
MeTaJIMYecKasi ), KpUCTaIInYecKas pemeTka, Koppo3us METAIIIIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON pEAKIUH, MPEAETbHO JOMYyCTUMAasi KOHLIEHTPALMs
ITJIK BemiecTna;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWMHUUYECKUX TMOHATHH U
MPUMEHSThH 3TU MOHATHUS IPU ONKMCAHUY BEUIECTB U UX MPEBPAILICHHUII;
HCIIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIMKY [JII COCTaBJieHHs (opmyi
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIPEACIATh BAJIGHTHOCTh M CTEIEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCMHEHUSX PpAa3IU4YHOrO COCTaBa, NPUHAUIEKHOCTh BEIIECTB K
onpenenéHHOMY KIacCy COEIUHEHHH 1o ¢opMysiaM, BUJ XUMHYECKOU
CBS3M (KOBaJIEHTHasi, MOHHAs, METAUIMYecKasi) B HEOPraHMYEeCKUX
COCIMHEHMSIX, 3apsii MOHA MO0 XUMUYECKON (opMylie, XapakTep Cpeasl B
BOJIHBIX PAacTBOPaxX HEOPTaHWYECKUX COECAMHEHUW, TUI KPUCTAJUIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbeiBath cmbica llepmogmueckoro 3akona J[. WM. MeHnpeneeBa u
JEMOHCTPUPOBAaTh €ro TIOHHMMAaHUE: OIHWCHIBATh U XapakTepU30BaTh
Tabauunyo gopmy Ilepuoaudyeckoil CHUCTEMBI XUMHUYECKUX DIIEMEHTOB:
paznuyaTh TOHATHUS «TJaBHas noarpynna (A-rpymma)y U «moboyHas
noarpymmna (b-rpynma)», manbie ¥ OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003HaYEHUs1, KOTOPHIC UMEIOTCS B IEPUOTUIECKON TAOIUIIE, C UACTOBBIMU
XapaKkTepUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsan  saApa, oOmIee YHUCIO DIIEKTPOHOB M paclpenesieHue HX To
AIIEKTPOHHBIM CII0SIM), OOBSCHSITH OOIHME 3aKOHOMEPHOCTH B W3MECHCHHH
CBOMCTB DJIEMEHTOB M MX COCAMHEHUN B Mpeleiaax MajbIX TMEepPUOJOB U
TJIABHBIX MOATPYHN C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA,
XUMUYECKUE peakuuu (M0 YUCIy U COCTaBy YYacCTBYIOUIMX B PEAKIIMH
BEIIECTB, MO TEIUIOBOMY 3D (dEKTy, 0 U3MCHEHHUIO CTEICHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClenuPUUecKrue XUMHYECKUE
CBOMCTBa MPOCTBIX U CIOXKHBIX BEIIECTB, MOJITBEPKIasl OIMKHCaAHUE
MPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS DJIEKTPOJIUTUYECKON NHCCOIMAlUM  KHUCIOT,
LIEJI0YEH U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMI MOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWi, TMOATBEPKIAIOIMNUX CYyIIECTBOBAHUE
TCHETHYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa dTHX PEaKIINi;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHWUS XWMHWUYCCKHX TPEBPAIICHUNH B Pa3TMIHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIECTB,
MacCOBYIO JIONIO XUMHYECKOTO »JJIeMeHTa 1o (opMmyse COCTUHCHHS,
MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACYETHI TI0 YPABHEHUIO
XMMHUYECKOMN pEaKI1u;

co0JIFO1aTh TIPaBUJIa MOJIb30BAHUS XUMUYECKON IMOCYI0N U 1a00opaTOPHBIM
obopymoBaHueM, a Takke TMpaBuia oOpalieHus ¢ BeIeCTBaMH B
COOTBETCTBUM C MHCTPYKIUSMH TI0 BBINOJHEHUIO J1aOOPaTOPHBIX
XUMUYECKUX OTIBITOB 0 TIOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(aMMMaKa 1 yTJIEKHUCIOTO ra3a);

MIPOBOJAUTH PEAKIINH, TTOATBEPKAAIOIINE KaUECTBEHHBI COCTaB Pa3TMIHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOPUA-, OpPOMHUI-, HOIUI-,
kapOoHart-, ¢ocdar-, cuaukar-, cyiabdar-, THAPOKCHA-UOHBI, KATHOHBI
aMMOHHUS W HWOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTIEPAIIMHA MBICITUTEIILHON JIEATENTPHOCTH — aHATU3 U
CUHTE3, CpaBHEHUE, 00001IeHrEe, CUCTEMATH3allUI0, BBISIBICHUE IPUUYUHHO -
CJICICTBCHHBIX CBSI3€H — NI M3y4YEHUsS] CBOMCTB BEIIECTB U XMUMHYECKUX
peakluii, eCTECTBEHHO-HAyYHbIC METOABI TIO3HAHUS — HaOIIOJICHUE,
M3MepeHre, MOJICIMPOBaHUE, DKCIICPUMEHT (peasibHbII U MBICIICHHBIHN ).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO uacoB
Ne HanmeHnoBaHMe pa3iesoB u JIEeKTPOHHbIE (LM (] POBHIE)
KonTposabHbie IIpakTnueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesibHbIE PeCypPChI
padoTbI padoThI
Pasnea 1. [lepBoHavanbHble XUMHYECKHE MOHITHUS
XuMusi — BakHast 00J1aCTh
11 €CTECTBO3HAHUS H 5 9 bubnuoreka [JOK
' MPAKTUYECKOU IEATENbHOCTU https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
BemiecTBa u XuMuyeckue bubmnnotexa IIOK
1.2 15 1
peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pasnen 2. BaxkHelilue npeacTaBuTe I HEOPraHNYeCKUX BelIeCTB
21 Bo3znyx. Kucnopon. [lonstue 6 bubmaunotexa IJOK
' 00 okcHmax https://m.edsoo.ru/7f41837c
Bonopona.Ilonsitie o kuciorax bubnnotexa IJOK
2.2 8 1
U COJISAX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [IOK
' OCHOBaHUAX https://m.eds00.ru/7f41837c
OCHOBHBIE KJIaCChI bubnuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazueiy 30

Paznean 3. [lepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMOB.
Xumnueckasi cBsizb. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMU
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[Tepuoauueckuii 3aK0H U
Ilepnoaunueckas cucrtema

bubnuorexa [JOK

31 ﬁiﬁicef;;ﬂceﬁieﬁeﬂ' 1. ! https://m.edso0.ru/7f41837¢c
aToma
XuMHUYECKasi CBA3b. BuGmorexa L[OK
3.2 e repo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIILHBIC PECAKIINN
bu6nmunorexa [IOK
Hroro o paszeity 15 https://m.edsog ru/7f41837c
PesepBHOE Bpems 3 bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME
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9 KVIACC

KosnuyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM unpposbie
Ne n/m P Kontpoabubie | IlpakTnueckue (1upp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMMHU4YeCKHe PeaKUMU
11 [ToBTOpEeHUE U yriryOlieHNE 3HAHUN 5 1 bu6nuoreka [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuortexa [JOK
' peakuuii https://m.edso00.ru/7f41a636
13 DNeKTPONIUTUYECKAs JUCCOLIUALIMS. 8 1 1 bu6nuoreka [IOK
' XUMHUYECKHE PEaKIuy B pacTBOPaxX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. HemeTaJuibl M UX COeIMHEHUS
21 OO61mas XxapakTepuCTUKa XUMUYECKUX 4 1 bubnuorexa LIOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mast XxapaKTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnel. Cepa u eé€ 6 bubamorexa [IOK
' PybL- 2P https://m.edsoo.ru/7f41a636
COEIMHEHUs
OO0m1ast xapaKTepUCTUKA XUMHAYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, pocdop u ux 7 1 bubmmorexa [TOK
' PYIHIB. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKa XUMUYECKUX
24 anemeHToB |VA-rpynmnel. Yraepon u 8 1 2 Bubnmorexa LIOK
' . py ' e https://m.edsoo.ru/7f41a636
KPEMHHI 1 UX COCTMHCHUS
Utoro no paznemny 25
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Pa3gen 3. MeTaJJIBI M X COCIUHEHUS

3.1 OO611e cBOMCTBA METAIIIOB 4 ng:;;f;;?gﬁ £413636
bubnuortex K
3.2 Baxueiinme MeTaliIbl 1 UX COSTUHEHUS 16 htt[?; / /r?].: dsi)(]j:a 71412636
Hroro no pasneny 20
Pa3nes 4. Xumus u okpyskawpmas cpeaa
4.1 BemecTBa 1 MaTepuasl B )KM3HHU YeJIOBEKa 3 bubamorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PesepBHoe Bpems 3 bubmmorexa [TOK
https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

» Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxuuonepHoe oomiectBo «M3narenscrBo «IIpocBenienue»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnankos C.A.,

AxkunonepHoe obmiectBo «M3narensctBo «lIpocsemenuey

METOAUYECKHUE MATEPHUAJIBI J1JISA YYUTEJISA
[Ma6puensy, O. C. Meroaunueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 8 knacc / O. C. T'abpuensn. — M. : Ipoda, 2018. — 109.

["abpuensu, O. C. Meroauueckoe nocodbue k yueouuky O. C. 'abpuensna

«Xumus. 9 kinacce / O. C. I'abpuensa. — M. : Ipoda, 2018. — 108.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-

gabrielyan/



