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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUHM Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa30BaHMs COCTAaBIECHA
Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTesbHOMN
MpOrpaMMbl OCHOBHOTO o011ero oopaszoBanus, npeacraBieHHsix B @I'OC 000, a
TaK)K€ Ha OCHOBE (efepanbHON pabodeil mporpaMMbl BOCIUTAHUS U C Y4ETOM
KOHLEMIUK TpernojaBaHus yd4eOHOro mnpeamera «XuMus» B 00pa3zoBaTeNIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma 1o xumMuu Aa€T MpeACTaBICHHE O UelsIX, OoOleld CcTpaTeruu
oOydeHHMs, BOCHUTAHHUS W Ppa3BUTHS OOYYAIOUIMXCS CpEICTBAaMU Yy4eOHOTO
npelMeTa,  yCTaHaBiIMBaeT  00s3aTeldbHOE  MPEIMETHOE  CoJepiKaHHe,
OpPEAYCMATPUBAET PACHpENEIeHUE €ro mo KiaccaM M CTPYKTYpHUpPOBaHHE IO
paszzienaM M TemMaM NpOorpaMMbl MO XHWMHUH, ONPENEseT KOJIMYECTBEHHbIE U
KayeCTBEHHbIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  Y4ETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM Y4eOHOro Tmpolecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarouuxcsi, OMNpeaessieT BO3MOXHOCTH IMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs, a TakKe TPeOOBAHUN K
pe3yapTaTaM OO0y4YeHMsT XUMHU Ha YpOBHE IeJleld H3ydeHus mpeaMeTa Hu
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHON JEATENbHOCTH OOYy4Yarolerocs Io
OCBOEHHIO YUYEOHOI'O COJIEPKaHUsI.

3HaHUWE XMMHMM CIY’KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
00yy4aroLerocs, €ro MpeAcTaBICHU O MaTepUaIbHOM €IUHCTBE MUPA, BaXKHYIO
poJb urparoT (GpopMuUpyeMble XUMHUEH MPEACTaBICHHUS O B3aMMOIPEBPAIICHUSIX
SHEPruM U 00 SBOJIIOIMM BEIIECTB B MPHUPOAE, O IMYTSAX PEIICHUs INI0OATbHBIX
mpo0JIeM YCTOMYHMBOTO Pa3BUTHS YEIOBEUYCCTBA — CBHIPHEBOM, SHEPrEeTUUCCKOM,
MUIIEBOM U 3KOJOTMYECKON 0€30MMacHOCTH, TPOOJIEM 3IpaBOOXPAHEHMUS.
N3ydyenne xumuu:

CHOCOOCTBYET peaju3allii BO3MOXKHOCTEH UIsl caMOpa3BUTUS U (POPMUPOBAHUS
KyJbTYpbI JINYHOCTH, €€ 0011el 1 PyHKINOHATBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POpMHpPOBAHHME MBIIUIEHUS W TBOPUYECKUX CIIOCOOHOCTEH
OoOy4aroUuIuXxcs, HABBIKOB WX CAMOCTOSTEIbHOW y4eOHOW NeATeIbHOCTH,
AKCIIEPUMEHTAIBHBIX M MCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOI JKM3HHU, TaK U B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOrO MBIIIEHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IUIAJla HAa €IMHCTBO MPUPOABI M  YEJIOBEKA, SBISETCSH
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OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTHU
oOyyJaromumxcs;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHMSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTUYECKOE
oOpa3zoBaHue 00YyUYaOIINXCS.

JlanHble HampaBiieHUs B OOYYEHUM XUMHUU OO0ECHEYMBAIOTCA CHEHU(PUKON
colepkaHusl  y4eOHOro TmpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAayKH XMMUM Ha ONpPENENEHHOM STare
e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO oOIIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl NMEPBOHAYATIBHBIX TMOHSATUNA XUMHUU, OCHOB
HEOPraHMYeCKOM XWMHH M HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX TOHSITHI
OpraHUYeCKOU XUMHHU.

CtpykTypa cojaepxaHUsi MPOrpaMMbl MO XUMUU C(HOpPMUpPOBaHA Ha OCHOBE
CUCTEMHOro noaxoaa k e€ m3ydeHuro. CopeprkaHue CKJIQJAbIBACTCA U3 CHUCTEMBI
MOHATUH O XHUMHYECKOM DJJEMEHTE M BEIIECTBE U CHUCTEMbI IMOHATHH O
XUMHYEeCKOoM peakiuu. O0e 3TH CHCTeMbl CTPYKTYpPHO OpPraHU30BaHBI [0
OPUHLUITY TOCIEAOBATEIbHOIO PA3BUTHS 3HAHUKW HAa OCHOBE TEOPETUYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— IpeJICTaBICHUMN 00 INEKTPOIUTHUECKON AUCCOLMAILIMY BEIIECTB B PACTBOPAX.
Teopernueckue 3HaHUSI PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU MOJTYUYEHHBIX
U OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIHLHO OT OJHOTO YPOBHA K
JIpYroMy, BBIONHAS (YHKIMH OOBSCHEHHWS ¥ TPOTHO3UPOBAHMS CBOMCTB,
CTPOCHHMSI M BO3MOXHOCTEH NPAKTHUUYECKOTO MPUMEHEHHS U TMOJy4YECHUS
M3y4aeMbIX BEILECTB.

OcBoeHue MporpaMMBbl 10 XUMHUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO TIPEICTABICHUS
0 XMMUYECKOM COCTABJISIOLICH HAyYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU
MIPUPO/IbI, IEHHOCTHOT'O OTHOILICHHS K HAYYHOMY 3HAHUIO U METOJaM MO3HAHUS B
Hayke. M3ydyeHue XHMMHUHM MPOUCXOJIUT C MPHUBICYEHUEM 3HAHUN U3 paHee
M3YUYEHHBIX YYeOHBIX mpeaMetroB: «Okpyxaomuii mup», «buomorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Tpn m3yyeHUn XUMHUH TPOUCXOTUT (POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOUH
HayKM Kak oOOJacTU  COBPEMEHHOIO  €CTECTBO3HAHHUA, MPaKTUUYECKOU
NEATeNIbHOCTU 4YEJIOBEKa M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
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3amaya y4eOHOro mpeaMeTra COCTOUT B (POPMHPOBAHMU CUCTEMBI XUMHUYECKHUX
3HAHMM — BaXHEMIIMX (akToB, MOHATUH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa, sS3bIKa
HayKH, B TPUOOIIEHUH K HayYHBIM METOJIaM MO3HAHMS MPU U3YUCHUU BEIIECTB U
XUMUYECKUX peakinii, B GOPMUPOBAHUU U PAa3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TO3HABATEILHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOCHMM IMpaBUi O€30MacHOro oOpalieHus C BelleCTBAMHU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHWHM XMMHHM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)XKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (opmupoBaHMEe UMHTEIUIEKTYaJbHO pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO pELICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

— HAMPaBJICHHOCTh 00YYEHUSI Ha CUCTEMAaTUYECKOe MPUOOIIEHUE 00YyUaroIUXCs K
CaMOCTOSITEJIbHOM MMO3HABATEIbHON JAESATEIbHOCTH, HAYYHBIM METOJIaM MO3HAHMS,
(GOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMHUH;

— o0ecredyeHne YCJIOBUH, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OO0yYarolUMUCs
OTbITAa PAa3HOOOPA3HON NESITENbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— ¢dopmupoBaHue 00mel  (PYHKIMOHAIBHOW M  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE€ YMEHHH OOBSCHATH M OLEHUBATH SIBJICHUS
OKPY’KaIOLIEro MHUpa, MCHOJIb3Ysl 3HAHUS U OIbIT, MOJYYEHHBIE NMPU HU3YYCHUU
XUMHH, TPUMEHSATh MX TPU PEHICHUU MNpoOJieM B TMOBCEAHEBHON KU3HH U
TPYZOBOU AEATEIBHOCTH;

— (opmupoBaHre y 00y4aroNIMXcsi TYMAHUCTUYECKUX OTHOILICHUH, MMOHUMaHUS
LEHHOCTH XUMUYECKUX 3HAHUU AJI BBIPAOOTKU HKOJIOTUYECKHU 1€IeCO000pa3HOro
MOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOErO
310pOBbS U OKPY’KAIOILIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIECUETIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(dMIIsl M HAMPaBICHHOCTH NAJIbHEHUIIETro
00yJeHHUS.

OO1iee 4Kciio 4YacoB, OTBEAEHHBIX JUISl U3YyYEHHs XMMHHU HA YPOBHE OCHOBHOIO
obmero oopazoBanusi, coctaBisieT 136 wacos: B 8 kiacce — 68 gacoB (2 vaca B
Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

8 KVIACC

ITepBoHayabHBIE XUMUYECKUE MOHSATUSA

[Ipenmer xumun. Poip XuMHuM B )KU3HU YE€I0BEKA. XUMUS B CUCTEME HayK. Tema
n BemecTBa. dusznueckne CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE BEIIECTB.
Ilonatue o MeToaax Mmo3HaHUA B XUMHMHU. UncTele BemecTBa U cMecu. CriocoObl
pas3zelieHusl CMECEM.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE dJIeMEHTbl. CHMBOJBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIoOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.
Xumuueckas ¢dopmyna. BaleHTHOCT, aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHTEIbHAs aToMHas Macca. OTHOCUTEIbHAS
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.
KommuectBo BemiectBa. Monb. MonsipHas macca. B3auMoCBA3b KOJHWYECTBA,
Macchl M YHCIIa CTPYKTYPHBIX €IWHUIl BemlecTBa. Pacu€tel mo dopmynam
XUMHYECKHUX COCIUHCHUM.

OuU3NYECKUEe M XMMUYECKHUE SIBIICHUSA. XHUMHUYECKash peakiuss M €€ MpPU3HAKHU.
3aK0H COXpaHEHHsS MAcChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kmaccudukanms
XUMHUYECKUX peaKIui (CoequHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).
XUMHYECKUN SKCTIEPUMEHT:

3HAKOMCTBO C XHMHUYECKOW TOCYJOH, TIpaBWjiaMu padOThl B Ja0OpaTopuu u
npuéMaMu 0OpalIeHus ¢ 1abopaTOPHBIM 000PYIOBaHHEM, U3YUCHHUE U ONHMCAHHE
(bU3UYECKUX CBOHCTB O0O0pa3lOB HEOPTaHUYECKHUX BEIISCTB, HAOJIOICHHE
bu3ndeckux (IJIaBJICHUE BOCKA, TasHUE JIbJla, PacTHUpAaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMSl BOJIbI) U XUMHUUYECKUX (TOpEHUE CBEUM, NMPOKAUIMBAHUE
MEJTHOHM TTPOBOJIOKH, B3aMMOJICHCTBUE MeJIa C KUCIIOTOW) sIBJICHUM, HAOII0ICHUE U
ONHMCaHUE MPU3HAKOB MPOTEKAHMUS XUMHUYECKHUX peakuuil (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapus, pa3ioKCHHE THAPOKCHIA
Menu (1) mpu HarpeBanuu, B3auMoencTBUE Xkene3a ¢ pactBopoM conu meau (11),
M3y4YeHHE CIIOCOOOB pa3/elICHHs] CMeCei: ¢ TTOMOIIbI0 MarHuTa, (puIbTPOBAaHUE,
BBITIApUBAHUE, JUCTHUIIUSA, XpoMaTorpadus, MpoBeeHNE OYNCTKH TTOBAPECHHOM
conv, HaOIIOJCHHE W  OMNHCAHME  PE3YyJIbTaTOB  IPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUSI MacChl, CO3/IaHUE MOJEIEH MOJICKYI
(1rapocTep>KHEBBIX ).

Baxueimme npeacraBuTesn HEOPraHMYECKNX BEIIECTB

Bo3nyx — cmech ra3zoB. CoctraB Bo3myxa. Kucmopog — 3J€MEHT W IPOCTOE
BemiecTBO. HaxosxaeHue Kuciopoaa B MpUpoje, (PU3UYECKHE U XUMHUUYECKHE
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cBoiictBa (peakiuu ropenus). Okcupawl. [Ipumenenue xucmopona. CrocoObl
MOJIyYeHUs KHCJIOpoJa B JiabopaTopud U MPOMBINUICHHOCTH. KpyroBopot
KHCJIopoa B ipupojie. O30H — amioTponHas MoAu(pUKAIUs KUCIOPOaa.
TernoBo#t 3¢ PexT XuMUYECKON peakly, TEPMOXUMUYECKUE YPaBHEHUS, 3K30- U
SHJOTEPMHUYECKHE pPEaKIUU. TOIIMBO: yrojib U METaH. 3arps3HCHHE BO3AYXa,
yCUJIEHHE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u mpocTtoe BellecTBO. HaxoxkaeHue BOAOpoJa B MPUPOJE,
buzuyeckue W XMMHYECKUE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI IMOTyUYEHUS.
Kucnots! u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue cBOMCTBA BOABL. Boga kak pactBoputelsb. PactBopsl. HackileHHbIE
Y HEHACBIIICHHBIE PacTBOPHI. PacTBOpUMOCTh BEHIECTB B BoJie. MaccoBas a0
BEIIECTBA B pacTBope. XHUMHUYECKHUe CBoWcTBa BOJbl. OcHoBaHusa. Ponb
pacTBOpOB B MPUPOJIE U B KU3HU 4esioBeka. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.
Knaccudpukanus Heoprannueckux coeaunenuit. Oxcuapl.  Kiaccudukanus
OKCHJOB: coyieoOpa3syronie (OCHOBHbIE, KHUCJIOTHblE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcumoB. Dusnueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcnoBanus. Knaccudukaius ocHoBaHUHN: 1IETOYN U HEPACTBOPUMbBIE OCHOBAHUSI.
Homenkiiarypa ocHoBanuii. ®PU3MUYECKHE U XMMHUYECKUE CBOWMCTBA OCHOBAHUMU.
[Tomydyenue oCHOBaHUM.

Kucnorel. Knaccudukamus kuciaor. Homenkimarypa kucior. ®duzmyeckwe u
XUMHYECKHUE cBoMcTBa KHCIOT. Psan aktmBHocth MeTauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conmu. Homenknarypa coseil. dusznueckue M XHMHYECKHE CBOWCTBA COJIEH.
[Tomydenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.
XUMHYECKUN SKCTIEPUMEHT:

Ka4eCTBEHHOE OIPEJICIICHUE COJEPKAHUS KHUCIOpPOJAa B BO3IYXE, IOJYy4YECHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHUE CBOMCTB KHUCIOPOJa, HAOIIOIEHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM W YCIOBUS BO3HHUKHOBEHUS U
MpekpainieHus ropeHus (moxkapa), O3HAKOMJIGHHME ¢ oOoOpa3llaMu OKCHIIOB U
OMMHMCAaHWE WX CBOWCTB, MOJYYCHUE, COOMpaHHWE, pPACIIO3HABAHWE W H3YYCHHE
CBOWCTB BOJIOpoja (ropeHue), B3aumojencTBue Bojaopoaa ¢ okcuaom meau (II)
(BO3MO>KHO HCIOJI30BaHUE BUEOMATEpUAIIOB), HAOIIOJeHHEe 00pa3lloB BEIIECTB
KOJIMYECTBOM | MoOib, HcCClieloBaHHE OCOOCHHOCTEM pacTBOPEHHUs BEIIECTB C
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pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM J0JIEM PACTBOPEHHOTO BEIIECTBA, B3AUMOJACUCTBUE BOJIBI C METAJIIAMHU
(HaTpuieM ©  KaublieM) (BO3MOXXHO HCIOJB30BaHUE BUIACOMATEPHUATIOB),
uccienoBaHue o0pa3IOB  HEOPraHMYECKMX BEIHIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHUS OKPACKH MHJIUKATOPOB B PAaCTBOPAX KUCIOT U IIEJIOYEH,
uzydyenue B3aumojenctBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METAJUIaMH, PEaKUWid HEWTpaau3aluu, MOJTYyYCHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITCCHEHHUE OJHOIO METajjla APYTUM M3 PacTBOpPA COJIU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3ajlad 1o Teme «BaxHelme Kiacchl HEOPTaHMYECKUX
COCIMHECHUI.

[Tepunonnueckuit 3axkoH U [lepuoanueckas cucrema XUMUYECKUX deMeHTOB []. U.
MengeneeBa. CrpoeHue aroMoB. XuMmuueckas CBsI3b.  OKHUCIUTEIBHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU

[TepBble MOMBITKH KJIACCU(PUKAIMU XUMHUYECKUX dIeMeHTOB. [loHsTHE O Tpynmax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHbIC W MIEJTOYHO3EMEJIbHBIE METAJIIbI, TallOreHBI,
WHEPTHBIC Ta3bl). OJEMEHTBI, KOTOpbIe O00pa3yloT aM@OTEepHbIE OKCHUIBI U
TUJPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoauueckas cucrema XuMU4ECKUX 3neMeHToB []. U.
MenneneeBa. Kopotkonepuonnas u mmmHHonepuoaHas ¢popmsl [lepuonnueckoi
cucrembl xumuueckux 3neMeHToB J[. M. Menneneesa. Ilepuonsl U rpynisl.
@uU3NYECKUd CMBICI TOPSAKOBOTO HOMEpPAa, HOMEPOB IEpUOAa U TIPYIIIbI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sigep. M3orombl. DnekTpoHsl. CTpoeHHE
ANIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHYECKHUX DJIEMEHTOB
[Tepuonnueckoit cuctemnl . . MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.
3aKOHOMEPHOCTH HW3MEHEHHsSI pajuyca aTOMOB XHMHWYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB I10 TPYNIIaM U IEPUOJAM.

3nauenue llepuoguueckoro 3axkoHa u Ilepuoguyeckoll CUCTEMBI XUMHUYECKUX
AJIEMEHTOB JUISL pa3BUTHS Hayku M npaktuku. [[. V. MeHneneeB — yd€HbIl U
rpaXkIaHUH.

Xumuueckas cBA3b. KoBaneHTHas (mojsipHas ¢ HEMOJISIpHAsi)  CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHas CBS3b.

Crenenp oxucienusi. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponecchbl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUN SKCIEPUMEHT:



M3yueHue oOpa3loB BEIIECTB METAJIOB M HEMETAJIOB, B3aMMOJECHCTBUE
TUAPOKCHAA IIMHKA C PAacTBOPAaMM KHCJIOT W WIEJI0YEH, MPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX  OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUN
(ropenue, peakiuu pa3ioKeHUs, COSTUHEHUS ).

MexnpeaMeTHbIe CBA3U

Peanuzamus MeXnpenMEeTHBIX CBSI3€d NPU HM3YYEHHUM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAaYYHBIX
MOHATUH, TaK U MOHATHH, SIBISIOIIMXCA CUCTEMHBIMU JIJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TMOHSATUS: HAy4dHbIA (akT, TUMOTE3a, Teopwus,
3aKOH, aHaJu3, CHUHTE3, KilacCUuPUKalus, TMEePUOAUYHOCTh, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, WU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUUYCCKUIN 3apsji, BEIIECTBO, TEIO0, OOBEM,
arperaTHo€ COCTOSIHME BEIEeCTBa, Ta3, (PU3NYECKUE BEJIIMYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpPATbI, TOPHBIE MOPOJbI, TOJIE3HBIE
HCKOTIa€MblI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemectBo u xumuueckasi peakius

[Tepunonnueckuit 3akoH. [lepuoanueckas cucrema XumMudecKux sneMeHToB [, U.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHU CBOWCTB
XUMHUYECKUX OJJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, Kajdusd, KaldblUs M HUX
COCIMHEHUH B COOTBETCTBUM C IIOJIOXKEHUEM 3JeMeHTOB B Ilepumoanueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemIeCTBa: BHUIbl XUMHYECKOM CBSI3M. THIBI KPUCTATIIMYECKUX
pPEIETOK, 3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIMA KPUCTAIIIMYECKON PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Kimaccudukanys u HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XHUMHYECCKHC
CBOMCTBa BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJIACCaM HEOPraHWYECKUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukaruss XuMHUYECKUX PEaKIIUM MO Pa3IMYHBIM MpU3HAKaM (110 YHUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pEaKIMU BEIIECTB, 10 TEIIoBOMY 3(ddeKkTy, 1o
W3MEHEHHUIO CTETEeHEW OKUCICHHUS XUMHUYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U d9HAOTEPMUUECKUE PEAKITUN, TEPMOXUMUUECKUE
YpaBHCHHUHA.



[lonsiTue o ckopoct xumuyeckod peakuuu. Ilonstue 006 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakuusiX. [IoHsITHE 0 TOMOT€HHBIX U FeTEPOTreHHBIX
peakuusax. [lonstue o karanuse. [lonsaTne 0 xXuMmuueckom paBHOBeCcUU. PaKTOPHI,
BIIMSIOLIAE HA CKOPOCTh XUMHYECKOM PEAKIUU U TIOJIOKEHUE XUMHYECKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakInu, AIIEKTPOHHBIN OanaHc
OKHUCJIMTENIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHHE  ypaBHEHHH

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMi C  HUCIOJIb30BAHHEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopusi 3IEKTPONIUTUYECKON JTUCCOLMALMU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M OHCCOLMAIIMU BELIECTB C PA3JIUYHBIMU BUAAMHU
xumudeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIHUTHI.
Peakiiuu moHHOTO OOMEHa. YCJIOBHS MPOTEKAHUS peaKIuii MOHHOTO OOMEHa,
MOJIHBIE U COKpallléHHbIE MOHHBIC YypaBHEHUsI peakuuii. CBOHCTBAa KHUCIIOT,
OCHOBaHUW W CcOJed B CBETe MNPEACTABICHUNU 00 DJICKTPOJIUTHUCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.
XUMHYECKUN SKCTIEPUMEHT:

O3HAKOMJICHME C MOJICISIMH KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB W HeMeTaioB (TpaduTa W aaMmasa), CIOXKHBIX BEIIECTB
(x;mopua HaTpwHs), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peakIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHHE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILIECTB, IMpolEcCa IUCCOUMALMM KHUCJIOT, WIEJIOYEe U COJeu
(BOBMOXHO  MCIIOJIB30BAaHME BHUJIEO MaTEpUAJOB), IPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid HOHHOTO  OOMEHa
(oOpazoBaHme ocaaka, BBIJCICHHUE Tasza, OOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIHMN
(ropeHue, peakiuu pa3aoKeHUs, COSJMHEHUS ), PACIO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIINBIO KAYECTBEHHBIX pEAKIMi HA HMOHBI, PEIICHHE
AKCIEPUMEHTAIIBHBIX 3a/a4.

Hemeranibl 1 uX COeTMHEHUS

O6mass  xapakTepucThka TajoreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHbIE CTeNeHU OKHUCIeHUs. CTpoeHue M (Pu3MYecKue CBONCTBA MPOCTHIX
BEIIECTB — TAJONeHOB. XHMMHUYECKHME CBOWCTBA HAa NPUMEpPE  XJIopa
(B3auMOJIECTBHE C MeETAJUIaMH, HEMeTaJlJlaMH, IeJo4aMu). XJIOPOBOJOPOI.
ConsHas KUCJIOTAa, XUMHUYECKHE CBONCTBA, MOJiydyeHUe, mpuMeHeHue. JlehcTBue
XJopa ¥ XJIOPOBOJIOPOJIa Ha OPraHU3M 4YeJOBEeKa. BakHeWinue XJIOpuabl U UX
HAaXOXJICHHUE B IPUPOJIE.
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OO6mast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue U (puznueckue CBOHUCTBA
MPOCTBHIX BEHIECTB — KHUCIOpOJa M Ccepbl. AJJIOTPOIHbIE MOAU(UKAIUU
KUCJIOpOJIa U Cepbl. XHUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOA, CTPOECHHUE,
buznueckue U xumMuueckue cBoMcTBa. OKCHABI Cepbl Kak MPeICTaBUTEIH
KHCJIOTHBIX OKCUIOB. CepHasi KucjaoTa, (U3MYECKHE M XUMUYECKHE CBOMCTBA
(oOurue kak mpencTaBUTENs Kjiacca KHUCJIOT U crnenuduueckue). XUMUYECKHUE
peakluy, JeKallue B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a MOJIy4YeHUsl CEpHOU
KUCIIOTHI. [Ipumenenne cepHoit KucinoThl. COM CEPHOM KUCIOThI, KAYECTBEHHAS
peakiusi Ha cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCAMHEHUN B MPUPOJIC.
XUMHUYECKOE 3arpsi3HCHUE  OKPYXAIoIIed  cpelbl  COSIUHEHUSIMU  CEpPbI
(KUCTIOTHBIE JTOXIHW, 3arps3HEHUE BO3JAyXa U BOJOEMOB), CIOCOOBI €ro
IPEeIOTBPAIIICHHUS.

OO6mast xapakTepucTuka »dJeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCIEHUsA. A30T, pacCpoCTpaHEHUE B MPUPOIE,
buzndeckue U XuMU4Yeckue cBoictBa. KpyroBopor azora B mpupojae. AMMUAK,
ero (u3MYecKre U XUMHYECKHUE CBOMCTBA, MojydyeHue W mnpumeHenue. Comu
aMMOHMUS, UX (PU3MYECKHE U XUMHUYECKHE CBOMCTBA, mpuMeHeHune. KauecTBenHas
peakuus Ha MOHBI aMMOHHUA. A30THasi KHCJIOTa, €€ MoiydeHue, pu3nueckue u
XUMHYECKHE CBOMicTBa (0OIIMe Kak TMpeACTaBUTENd Kiacca KHUCIOT U
cneruduyeckue). Vcnonp3oBaHre HUTPATOB W COJIeW aMMOHHS B KadecTBe
MUHEPAIBbHBIX yA0OpeHui. XUMHUYECKOE 3arps3HEHUE OKpYXKalollehd Cpembl
COCIMHEHUAMH a30Ta (KHCIOTHBIC [OXKIH, 3arps3HEHHE BO3AyXa, IMOYBHI H
BogoéMoB). Docdop, amrorpomnHsie Momudukanuu docdopa, ¢unUecKue u
xumudeckue cporictBa. Okeun docdopa (V) u dbochopnas kuciora, pusudeckue
U XUMHYECKHE CBOWCTBa, moiydyeHue. Mcmonb3oBanue (ocdaroB B kauecTBe
MUHEPAIbHBIX YI00pEHUH.

OO6miast xapakrtepuctuka d371eMeHTOB I[VA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIECHHUS.  YTIEepoAd,  aJJIOTPOIHBIE
MoAu(pUKAINKA, PACHPOCTpaHEHHE B TMPUPOAE, (U3MYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopomusi. KpyroBopot yriepoaa B npupoje. OKcuasl yriaepoa, ux
¢usnueckne W XUMHYECKHE CBOWCTBA, [EHCTBHE HA JKHUBBIE OPTaHU3MEI,
MOJIyYE€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa TII00adbHOTO TIOTCIUICHHS KJIMMAaTa, ITapHUKOBBIN
s dexT. YrompHas KuciaoTa u €€ conu, nx Pu3ndecKue U XUMUIECKHUEe CBOMCTBA,
nonyyeHue u npumeHeHue. KadecTBeHHas peakuusi Ha KapOOHAT-MOHBI.
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Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHWYECKUX BEHIECTBAX KaK O COCIMHEHUSIX
yriaepona (MeTaH, JTaH, OTUJIEH, AalleTWICH, ATaHOJ, TJULEPUH, YKCyCHas
kuciora). [lpupoaHble UCTOYHUKH YIJIEBOJAOPOAOB (YroJib, MPUPOAHBIA Tra3,
He(Th), MNPOAYKTHl HUX TmepepadoTku (O€H3MH), HUX PpoJlb B OBITY U
npombinieHHOCTU. [loHsTHE O OMOJOrMYECKH BaXKHBIX BEIIECTBAX: JKHUPAX,
Oenkax, yrieBoJax — M UX POJIM B JKM3HM ueloBeKa. MaTepuaibHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTUHECHUHN.

KpeMmHwnii, ero ¢pu3ndeckrue U XMMHUYECKUE CBOMCTBA, MOJIYYCHUE W TPUMEHEHUE.
Coenunenus kpeMuusi B npupoze. OO1mue npeacraBieHus 00 OKCUE KPEeMHUS
(IV) u kpemnueBoii kucnore. CHIMKATBhl, WX HCIOJB30BaHHE B OBITY, B
POMBIIIIJIEHHOCTH. BakHeille cTpouTenbHbIe MaTepuaibl: KepaMuKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpoOimembl 6€30macHOrO  MCIOJIb30BAHMS
CTPOUTEIIBHBIX MAaTEPHAJIOB B MIOBCETHEBHOM KU3HHU.

XUMHYECKUN SKCTIEPUMEHT:

U3ydeHrne o0Opa3I0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHONW KHCIIOTHI,
NPOBE/IEHNE KAaUeCTBEHHBIX PEaKLUii Ha XJIOPUA-UOHBI U HAOII0IeHHE TTPU3HAKOB
UX TPOTEKaHWsI, OMBITHI, OTpaxkaroue (PU3NYECKUe M XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COCAMHEHHH (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIIOB),
O3HAaKOMJIEHHME C oO0pa3laMHu XJOpPUIOB (TAJIOT€HHIIOB), O3HAKOMIIEHHE C
oOpasaMu ceppl U €€ COEJUHEHUSMHU (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEepUasoB), HAOIIOIeHHE TIpoliecca OOyTIMBaHMs caxapa MoJl IeCTBHEM
KOHICHTPUPOBAHHOW CEPHOM KHUCJIOThI, M3YYCHUE XHUMHUYECKHUX CBOWCTB
pa30aBICHHON CEpPHOM KHUCIOTHI, TMPOBEJCHUE KAaueCTBEHHOW peaknuu Ha
cynbdar-uoH W HaOMIOJICHHE TpH3HAKa €€ NPOTEKAaHMs, O3HAKOMIJICHHE C
¢usnueckumMu cBocTBaMu a30Ta, ¢ochopa M MX COEAUHEHUN (BO3MOKHO
WCIIOJIb30BAaHUE BHUJEOMATEpUANOB), oOpa3naMu a3oTHbIX U  (ochopHbIX
yIOOpeHHid, TMOIy4YeHue, coOWpaHue, paclo3HaBaHUE U HU3YYCHHE CBOMCTB
aMMUaka, MpOBEJICHUE KaueCTBEHHBIX PEeaKIMi HA NOH aMMOHUS U (pochar-uoH u
M3y4YeHHE MPU3HAKOB WX MPOTEKAHHS, B3aUMOJICUCTBHE KOHIIEHTPHPOBAHHOMN
a30THOM KHCIOTBI C MeAbI0 (BO3MOXKHO HCIIOJIb30BAHKME BHICOMATEPHAIIOB),
M3y4YeHHE MOJIENIeH KPUCTANTMYECKUX PemETOK anmasa, rpadura, QysuiepeHa,
O3HAaKOMJICHME C  MPOLECCOM  aJAcopOUMU  PAcTBOPEHHBIX  BEILECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOHCTBOM NPOTHUBOTA3a, MOJydeHHe, coOupaHue,
pacrio3HaBaHWE€ UM W3yYEHHE CBOWCTB  YIJIGKUCJIOrO rasza, MpOBEICHUE
KaueCTBEHHBIX PEaKINii Ha KapOOHAT U CHJINKAT-NOHBI U N3y4YCHUE MPU3HAKOB MX
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MPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKIHMEH CUIMKATHONW MPOMBIILICHHOCTH,
pEILICHUE SKCIEPUMEHTAIBHBIX 33Jady Mo TeMe «BaxHeline HEMETaUIbl U HUX
COCIMHCHHUSD).

MeTaibl ¥ X COCAMHCHUS

OO6mias XapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHM UX
nonoxenus B llepuogmyeckoy cucreme Xxumuueckux diemeHToB J[. U
MengeneeBa u ctpoeHust atomoB. CTpoeHHE METaIoB. MeTaindeckas CBsi3b U
METAUIMYECKAS] ~ KpPUCTAJUIMYECKass  peleETKa.  DJIEKTPOXUMUYECKUH  psl
HaIpsDKEHU MeTauioB. GU3NYECKUe U XUMUUYECKHE CBOMCTBA MeTauioB. O01ue
crocoObl mMonyueHus: MetayioB. [loHATHE O KOPpO3UU METAJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Kopposuu. CrjiaBbl (CTallb, YYTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[IlenouHble MeTamabpl: mNojoxeHue B llepuogmyeckoil cuUcTeME XUMHUYECKUX
anemenToB JI. . MenaeneeBa, CTpOEHUE MX aTOMOB, HAXOXKJICHUE B MPUPOJE.
dusnyeckrne 1 XMMUYECKUE CBOMCTBA (Ha mpumMmepe Hatpus u kanus). OKCUabl U
TUJAPOKCHUIBI HATpusi U Kanus. [IpuMeHEHHe IIEeNIOYHBIX METaUIOB M HUX
COEeIMHEHUH.

[IlemouyHO3EMENBHBIE  METAUIBI MAarHMM W KaJIbLMH:  TMOJOXEHHUE B
[Tepuoguueckoit cucteme xuMudyeckux 3ieMeHToB . . Menaeneesa, ctpoeHne
UX aTOMOB, HaxOXJeHUEe B mpupoge. PU3NUECKUE U XUMHUUYECKHE CBOWCTBA
MarHus v Kajablus. BaxkHenime coequHeHus Kanblus (OKCUA, TUAPOKCHU]T, COJIN).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

AnroMuHui: nojioxkenune B Ilepuoandyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB /JI.
. MengeneeBa, cTpoeHHWE aroma, HaxoxJaeHue B mnpuponae. Duzmyueckue u
XUMHUYECKHE CBOWCTBA alfOMUHUA. AMDOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA
AJIIOMHUHUS.

Keneso: nonoxenue B Ilepuoauueckoit cucreme XxuMu4eckux sneMeHtoB [l. .
MenpaeneeBa, CTpO€HHME aToOMa, HAXOXJEHHE B TIpupoje. DPU3UYECKUE U
XUMUYECKHE cBoMcTBa »xene3a. Okcuubl, rugpokcuansl u conu sxkeneza (II) u
xenesza (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

XUMHYECKUN SKCTIEPUMEHT:

O3HAKOMJICHHE ¢ 00pa3llaMi METAJJIOB U CIUIABOB, NX (U3NUYECKUMHU CBONCTBAMH,
M3y4YeHUE Pe3yJIbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUS OKCHJIA KaJIbLIMSA M HATPHUS C
BOJIOM (BO3MO’KHO HCTIOJIb30BaHUE BHJIEOMATEPHANIOB), MCCJIEIOBAHHE CBOWMCTB
KECTKOW BOMIBI, TIpollecca TOPEHUs JKele3a B KUCIopoae (BO3MOXKHO
WCMOJIb30BAaHUE BHUJICOMATEPUATIOB), MPU3HAKOB TMPOTEKAHUS KauyeCTBEHHBIX
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peakiuii Ha WOHBI: MarHus, Kajablius, aJlOMUHUS, ITUHKa, *kene3za (II) u xenesa
(I11), mexau (II), HabmromeHre W ONMUCAHUE TPOLIECCOB OKpPAIIMBAHUA IUIAMEHU
MOHAMU  HaTpus, Kauus W Kaublus  (BO3MOXHO  HCIIOJB30BaHUE
BUJIEOMATEPUAIIOB), CCIIEIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS
W TUIPOKCHUIA IIMHKA, PEHICHHE HKCIECPUMEHTAIbHBIX 3aJad MO0 TeMeE
«BaxkHenne MeTauibl U UX COCIUHECHUS.

XHUMUS U OKpYKarollas cpeaa

BemecrBa u Marepuasnbl B IIOBCEIHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHHUE BEIIIECTB U XMMHUYECKUX peakiuil B ObITy. [lepBas momoris mpu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpYy’Karolle cpeabl (mpenaeibHas AOoMycTHMas
KOHIIeHTpalus BeiecTs, naiee — [1JIK). Ponb xuMun B pemieHun 3KOJIOrHIeCKUX
npoosieMm.

XUMHYECKUN SKCTIEPUMEHT:

u3ydyeHre oOpaslioB MaTepuangoB (CTEKJO, CIUIABbl METAJJIOB, MOJWMEpHBIE
MaTepHaIbl).

MexnpeaMeTHbIE CBA3U

Peanu3anusa MeXnpeaMETHBIX CBA3€d NpH U3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 UCIOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
HNOHSATUM, TaK U MOHATHM, SBISIIOLIMXCS CUCTEMHBIMU JJISI OTAEJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TMOHATHA: Hay4HbId (akT, THUIOTE3a, 3aKOH,
TEOpHUs, aHamu3, CHUHTE3, KiIacCUpUKALUA, TEePUOJAUIHOCTh, HAOIIOEHNE,
AKCHEPUMEHT, MOJIECIUPOBAHUE, HU3MEPEHHUE, MOJENb, SIBICHUE, MNAPHUKOBBII
a3 eKT, TeXHOIOTHS, MaTePUAIIbI.

@duznka: mMaTepus, aTOM, AJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIBI,
PaIHOAKTUBHOCTb, MOJIEKYJIa, DIEKTPUYECKUN  3apsn, MTPOBOJHUKH,
MOJIYIPOBOJHUKH, JHUAJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHME  BEIIEeCTBAa,  ra3,  pacTBOp,  PacTBOPHUMOCTS,
KpUCTAJNIMYECKasi peméTKa, CIUIaBbl, (QU3WYECKUE BEIUYHUHBI, CIMHUIIBI
U3MEPEHUS, KOCMUYECKOE MMPOCTPAHCTBO, MIJIAaHEThI, 3BE3/1b1, CONHIIE.

buonorusi: dotocunrte3, apixanue, Ouochepa, SKocHCTEMa, MUHEPATbHBIC
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPOBI, IMOJE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATbBI

JInuHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  MPOTPAaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJle OOy4YEHHUs XUMHUU B €IMHCTBE Y4YEOHOU H
BOCIIUTATEIILHOM  JESITEIBHOCTH B COOTBETCTBUM C  TPAJAUIIMOHHBIMU
POCCUNUCKUMHU COIUOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHSATHIMU B OOIIECTBE IMpaBUJIaMHM U HOPMaMHU TMOBEACHUS M CIIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HAaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.
JInyHOCTHEIE pe3yabTaThl OTPaXKaroT TFOTOBHOCTD oOyyJaromuxcs
PYKOBOJICTBOBAThCSI CHCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUA U
pacuIMpeHue onbiTa AeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpuoTUYECKOTro BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOIICHMSI K OTECYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M
HAy4YHOMY HAcJeAWI0, TOHUMAHUS 3HAYCHUS XUMHUUYECKOM HAayKH B KU3HU
COBPEMEHHOI'0 O0IIeCTBA, CIOCOOHOCTU BJIAJIETh JIOCTOBEPHON MH(MOpMaLUE o
NEPEIOBbIX JOCTHXKEHUAX M OTKPBITUSIX MHPOBOM M OTEUECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRA;

2) TpakJ1aHCKOTO BOCTIMTAHUSI:

MPEJCTABJICHUS O COI[MATIBbHBIX HOPMaX U MPaBUIaX MEXINYHOCTHBIX OTHOLICHUH
B KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIICIOBATEIIBCKOM, TBOPYECKOW MW JPYyrUX BHAAX JCATEIbLHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JESITEIIBHOCTH IIPU BBINOJHCHUHU
y4eOHBIX, TO3HABATEIBHBIX 3aJ]a4, BBIOJTHECHUHW XHMHUYECKHUX DKCIIEPUMEHTOB,
CO3JJaHUM  Y4YEOHBIX MPOEKTOB, CTpPEMJICHHS K B3aWMMOIOHMMAHUIO |
B3aMMOIIOMOIIIM B MpOIECCe OTOM y4eOHOH JEesITENHbHOCTH, TOTOBHOCTH
OIIEHUBATh CBOE TIOBEJCHHWE M TOCTYNIKM CBOMX TOBApHUILEH C TO3UIUU
HPABCTBEHHBIX M ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEACTBUM MOCTYIIKOB;
3) LEHHOCTHU HAYYHOI'O MO3HAHUS:

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE W XHUMHYECKOM peaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTABJISIOIIUE
OCHOBY JUISI TIOHUMAaHHMS CYIIHOCTH HAy9YHOW KapTHHBI MHpA, TPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJbI, B3aUMOCBS3SX YEJIOBEKa C
MNPUPOTHOMN CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;
MO3HABaTEeIbHBIE MOTHBBI, HAMpPABJICHHBIC HA IIOJYYCHHE HOBBIX 3HAHUM 10
XUMHUH, HEOOXOAUMBIC JJIsI OOBACHEHUS HAOIOaeMBIX IPOIECCOB U SIBICHUH,
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MO3HABATEIbHON, MHPOPMALMOHHOW M YHUTATEIBCKOW KYJBTYpPbI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl ¢ Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU
JTUTEpPaTypor, JOCTYNHBIMHU TEXHHUYECKUMH CpEIACTBAaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYYEeHHI0O W TIO3HAHMIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CrOCOOHOCTh K  caM0ooOpa3oBaHHIO, MPOEKTHOM U  MCCIIENOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOy4EeHHS B
JIaTbHEUIIIEM;

4) popMHUpOBaHUS KYJIbTYPhI 3J0POBbSI:

OCO3HAHUE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKHM Ha 3JI0pOBBIA 00pa3 >KM3HMU, OCO3HAHUE TOCJICACTBUU U HEMPUSITHE
BPEJAHBIX TMPUBBIUCK (YyHNOTpeOJEHUS  aJKOTOJs, HAPKOTHKOB, KYypEHHUS),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBWI OE30MAaCHOCTH TMPU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

5) TpyAOBOIr0 BOCIIUTAHUSA:

UHTEpPEC K MPAKTHYECKOMY HM3Yy4YCHHUIO Npodeccuid u TpyJa pa3iudHOro poja,
yBOXEHUE K TPYAYy U pe3yyibTaTaM TPYJIOBOW AEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEIMETHBIX 3HAHUN MO XWMHUH, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAaeKTOPUU  TPOJOJDKEHUS  00pa3oBaHMs € YUYETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUHM, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTeH, YyClenHo mnpodecCHOHaTbHOM JEATENbHOCTH U Pa3BUTHS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJallTUPOBAThCS B MpPOo(ecCHOHATBHOM
cpene;

6) SKOJIOTUYECKOI0 BOCIIUTAHUSA:

HKOJIOTHYECKH 11eTIeCO00pa3Hoe OTHOIIEHUE K MPUPOEC KaK UCTOYHHUKY KU3HU Ha
3emie, OCHOBE €€ CyLIECTBOBAaHUSA, MOHUMAHHE LEHHOCTU 3I0POBOr0 U
O0e3omacHoro oOpa3a JKW3HHM, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
¢u3MIeCKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUE IEHHOCTH COOJIIOICHUS
mpaBwiI 0E€30MacHOTO TMOBENEHUs Tpu paboTe ¢ BeleCTBaMU, a TakxkKe B
CUTYyalUsX, yrpOKAIOUIMX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJy4aeMble TPH HM3yUYEHUU XUMHH, IS
peLIeHUs 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEIOM, IS MOBBILICHUS
YPOBHSl  AKOJOTMYECKOW KYJIbTYpbl, OCO3HAHHUS TJIO0AJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed MX PELIEHUs] MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MTO3HABATEIBHOM,

KOMMYHHUKAaTUBHOW U COIIMAJIbHON MIPAKTHKE.
METAIIPEAMETHBIE PE3YJIbTATDI
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B cocraBe MeTanpeIMETHBIX pPE3yJbTaTOB  BBIACHSAIOT 3HAYUMBIE  JJIA
dbopMupoBaHUsT MUPOBO33PEHHSI OOIICHAY4YHbIE TOHATUS (3aKOH, Teopus,
MPUHIINI, TUIIOTE3a, (AKT, CUCTEMA, IPOLECC, SKCIEPUMEHT U APYroe.), KOTOphIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeJAMETaxX U MO3BOJIAIOT Ha
OCHOBE 3HAHUU M3 ATUX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOU KapTUHE MUpPA, U YHUBEpPCaJbHbIE yuyeOHbIe IelCcTBUA (1I03HABATENbHbIE,
KOMMYHUKATHBHBIC, PETYJISTUBHBIE), KOTOpbIE OOecneyuBaroT (POpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4€OHOMH
JeSTENbHOCTH.

[lo3HaBarenbHble YHUBEpPCAIbHbIE YUEOHbIE NEHCTBUS

bazoBble nornyeckue qeUCTBUSA:

YMEHHS UCIOJb30BATh MPUEMBI JIOTHUECKOTO MBILIUICHHS MPU OCBOCHUM 3HAHUM:
PacKphIBaTh CMBICII XUMUYECKUX TOHATHH (BBIACIATH UX XapaKTepHbIEe MPU3HAKH,
YCTaHABJIMUBAThH B3aUMOCBS3b C IPYTUMU NOHATUSMHU), UCTIONBb30BATh MOHATUS JIJIS
OOBSICHEHUS OTAENbHBIX (DAKTOB U SIBICHUMN, BHIOUPATh OCHOBAHUSA U KPUTEPUH
Uil KjJaccu(UKAIMM  XMMHYECKMX BEIIECTB W XUMHUYECKUX  PEaKIuH,
YCTaHABIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYNKIACHUS (MHIYKTUBHBIE, 1€YKTUBHBIE, 10 aHAJIOTUN),
JenaTh BBIBOABI U 3aKIIFOUCHHUS;

YMEHUE TPUMEHATb B IMPOIECCE TMO3HAHMS TMOHATUS (IIPEOIMETHBIE U
METaNpeIMETHbIE), CHUMBOJMYECKUE (3HAKOBBIE) MOJENIH, HCHOJIb3yEMbIE B
XUMHH, TpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHHU MOJCIIbHbBIE
NPE/ICTABIICHUSI — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKas ¢popMya u
YpaBHEHHE XUMHUYECKON peakuuu — MPU PeHIeHUU Yy4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ YYETOM 3THX MOJEIbHBIX MPEACTABICHHUN BBISBIATh U XapaKTEPU30BATh
CYILIECTBEHHbIC TMPU3HAKA HU3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX pEeakUud, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEJICTBEHHBIE CBS3M U IPOTUBOPEUMS B U3y4aeMBbIX IIPOLECCaX U SBJICHUSAX.
ba3oBble uccnen0BaTENbCKUE IEUCTBHUS:

YMEHHUE HCIOJIb30BaTh IIOCTABJICHHBIE BOMNPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMS, a TaKXKe B KAauyeCTBE OCHOBBI AN (POPMHUPOBAHMS THIIOTE3BI IIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUH;

npuoOpeTeHre OombiTa MO0 IUIAHWPOBAHMIO, OpPraHU3alldd M  IPOBEICHUIO
YUEHHYECKHX OJKCIEPUMEHTOB, yMEHHE HaOm0gaTh 3a XOJOM Mpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro pe3yiabTaT, (OpMyIupoBaTh 000OLIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEI0BAHNUS, COCTABISATh OTYET
0 mpojeraHHoM padore.
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Pabota ¢ undopmanmeii:

YyMEHHE BBIOMpaTh, AaHATU3UPOBATh W HMHTEPIPETHPOBATH WHGOPMAIIHIO
Pa3TUYHBIX BUIIOB M (DOPM MPEACTABICHUS, TTOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpPHAS. JIMTEpaTypa XUMHUYECKOTO COJIEPXKAHUS, CIPABOYHBIC
mocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHUBATH MPOTUBOPCUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE NPUMEHATh pa3UYHbIE METOABl M 3alpoChl MPH TIOUCKE U OTOOpE
nH(OPMAITMM W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJMMBIX IS BBITOJTHCHUS
y4eOHBIX U TTO3HABATEIbHBIX 33J1au OMPEACIEHHOTO TUTIA, IPUOOPETCHUE OMbITA B
00JaCTH  UCTOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHUE KYJIBTYpOW AaKTUBHOTO WCITOJIb30BAHUS PAa3IUYHBIX ITOUCKOBBIX
CHUCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MPECTABICHUS
uHDOpMallMM U WJUTIOCTPUPOBATH pEIIacMble 3aJayd HECJIOKHBIMU CXEMaMH,
JauarpaMMaMmHu, IpyruMu GopMamu rpaduKi B X KOMOWHAIUSAMU;

YMEHHE HCMOJb30BaTh W  aHAIM3UPOBATh B  Mpollecce y4yeOHOW U
UCCJIE0BATEIBCKOU JIESITEIIbHOCTH MH()OPMAILIMIO O BIUSHUU MPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIOPTAa HAa COCTOSTHUE OKPYXKAIOIIEW MPUPOIHOM
CpeIlbl.

KoMMmyHuKaTHBHBIE YHUBEpCATbHBIE YU€OHbIE ACHCTBUS:

yYMEHHs 3a7aBaTh BOMPOCHI (B Xone Auanora u (Wid) AUCKYCCHUU) MO CYIIECTBY
oOcyxaeMoi Tembl, (HOpPMYyIUpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1auu;

YMEHHUS TPEACTABISATH MOJYYCHHBIE PE3YyIbTaThl MO3HABATEIHHOU AESITEIbHOCTH
B YCTHBIX M THCbMEHHBIX TEKCTax; JellaTh MPE3EHTAIMI0 PE3yIbTaTOB
BBIMIOJTHEHUSI ~ XMUMHYECKOTO  JKCIEpUMEHTa  (Ja0OpaTOPHOTO  OIIBITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);
yMEHUST y4eOHOrO COTpPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIILHON W HCCIIEIOBATEIBCKON  JCSITEIIbHOCTH TIPU  PEHICHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE ydéTa OOIIMX HHTEPECOB M COTIACOBAHUS
no3utuit (00CcyxaeHusi, 0OOMEH MHEHHUSMH, «MO3TOBBIE HITYPMBbI», KOOPAHHAIIHS
COBMECTHBIX JCHCTBUH, OMNpEJeIeHHe KpPUTEpUEeB IO OIEHKE KadecTBa
BBITIOJTHEHHOH paOOTHI U APYTHE).

PerynsatvuBHBIC YHUBEpCAIBbHBIC yUeOHBIC ICHCTBHS:

YMEHHE CaMOCTOSATEIBHO OMPEACNATh I JACSITEIBHOCTH, IUTAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Hanbosee 3¢ (PeKkTuBHBIE CIOCOOBI PElICHUs YYEOHBIX U
MO3HABATEIBHBIX 33/1a4, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTHPOBATH
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NPEIJIOKEHHBIA aJITOPUTM JIEUCTBUM IIPU BBIIIOJHEHUM 3aJaHUN C Y4YETOM
MOJIYYEHHs] HOBBIX 3HAHUH 00 M3ydyaeMblX OOBEKTaxX — BEIECTBAX U PEAKIUSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYUYEHHOTO pe3yibTaTa 3asBICHHOM LENH, YMEHHE
HCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, MpPEJIaraéMble B yCIOBUU 3aJaHUH.
[NPEAMETHBIE PE3VYJIbTATHI

B cocTaBe npeaMeTHBIX pe3yJlbTaTOB IO OCBOCHHUIO 0053aTENIBHOIO COJIEpKAHUS,
YCTAaHOBJIEHHOTO JaHHOW (enepalibHOM paldodeil MporpamMmoi, BbLACINSIOT:
OCBOEHHbIE OOYYAarOIIMMUCS HAy4HbIE 3HAHHS, YMEHHUS M CIOCOOBI JEHCTBUH,
cnenupuyeckue s MpeAMETHOW 00JacTh «XUMHS», BUIBl JEATEIBHOCTH IO
NOJIYyYEHUIO HOBOTO 3HaHWS, €ro MHTEpIpeTalud, Mpeo0pa3oBaHUI0 U
NPUMEHEHHIO B Pa3JIUYHbIX YUYEOHBIX U HOBBIX CHUTYalIUsX.

K xoniy oOyuyeHusi B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHATHUWA: aToM, MOJIEKYJa,
XUMHYECKUN DJIEMEHT, [MPOCTOE BEUIECTBO, CIOXXHOE BEIECTBO, CMECh
(omHOpOAHAsT W HEOAHOPONHAs), BAJICHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas |
MOJIEKYJISipHasi Macca, KOJMYEeCTBO BEIeCTBa, MOJb, MOJIIpHAs Macca, MaccoBas
J0JIs1 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJIAPHBIA 00BbEM, OKCHJI, KHCIIOTA,
OCHOBaHHE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIEHb OKUCJICHHUS, XUMHUYECKas
peaxiusi, KJacCU(pUKaIUs peakuil: peakiuu COeAUHEHNS, peaKLuu pa3ioKeHUs,
peakiuy 3aMELIEHUs, peakuu OOMEHa, 9K30- M HHIOTEPMUYECKUE peaKIuH,
TEIUIOBOM 3 (EeKT peakuuu, sIpo aToMa, IEKTPOHHBIM CJION aroma, aTOMHas
opOuTanab, paguyc aroMa, XUMHUYECKas CBfA3b, IOJSpHas U HENOJIsIpHas
KOBaJICHTHAs CBSI3b, HOHHAS CB3b, HOH, KATUOH, aHUOH, PacTBOP, MaccoBas 0JI
BelllecTBa (MPOLIEHTHAsI KOHIICHTpAllKsl) B pacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX IOHATHA W IPHUMEHSITH
9T MOHATHSA IIPU ONMCAHUH BEIIECTB U X MIPEBPAILECHU;

UCIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIHUKY JUIsl COCTaBJIE€HUS (POPMYN BEUIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

OTIpEIENATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, CTENICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KIIacCy COEAMHEHHH 1o (opMyliaM, BHJ XHMHUYECKOH CBSI3U
(KOBaJICHTHAsI U MIOHHAs1) B HEOPTaHUYECKUX COECIMHEHHUSX;

packpeiBaTh  cMbIc  [lepmogmueckoro 3akona J. WM. Menaeneena:
JEMOHCTPUPOBATh  NOHUMAHUE  [EPUOAMYECKOM  3aBHCHUMOCTH  CBOMICTB
XUMHYECKUX 3JIEMEHTOB OT UX MOJ0KeHUs B llepuoguueckoit cucteme, 3aKOHOB
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COXpaHEHMsSI MAacChl BEILECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJSPHOTO
y4eHus, 3aKOHa ABOTraJpo;

OMHUCHIBATh M XapakTepu3oBaTh TaOaumuHyro (opmy Ilepuoanyeckoid cUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3linyaTh MOHATHUS «TJIaBHAsA moarpynna (A-rpymma)»
u «oboyHas noarpymnmna (b-rpynmna)», manbie 1 O0JbLINE TEPUOIBI, COOTHOCUTH
o0o3HaueHusi, KoTophle uMeEITcs B Tabnune «llepuoamueckas cucrema
xuMuyeckux 3yeMeHToB . M. MeHneneeBa» ¢ 4MCIOBBIMUA XapAKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsij siapa, 0O0IIee YUCio
AJIEKTPOHOB U PACIPEICIICHUE UX MO AJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIUPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYEeCKUE BEIECTBA,
XUMUYECKHE peakiuu (10 YUCIIy M COCTaBY YYacCTBYIOIIMX B PEAKI[UU BEIIECTB,
1o TerIoBoMy 3 PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHUE CBOWMCTBAa  BEIIECTB
pPa3IUUHBIX KJIACCOB, TMOJTBEPXKJas OMHCAaHWE TMPUMEPAMH MOJCKYJSIPHBIX
ypaBHEHUM COOTBETCTBYIONTUX XUMUYECKUX PEAKITU;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KAa4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH NPOTEKAHUS XUMHUYECKHX MPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJEKYISIPHYI0O M MOJSIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JOJI0 XUMHUYECKOTO 3JIeMeHTa Mo (opmylie COeAMHEHHs, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPAaBHEHHIO XMMHUYECKOMN
peakuu;

IPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON JEATEIbHOCTH — aHallu3 U
CUHTE3, CPaBHEHHE, 0000IIECHNE, CUCTEMATU3AINIO, KIACCU(PUKAIINIO, BHISBIICHHE
OPUYMHHO-CIICICTBEHHBIX CBSI3€Ml — [JI1 HW3Y4YEHUsS CBOWMCTB BEIIECTB U
XUMHYECKUX PEaKInii, ECTECTBEHHO-HAYyYHbIE METO/IbI MIO3HAHUS — HAOII0ICHHE,
U3MEPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBI U MBICIICHHBIN );
clel0BaTh MpaBUJaM I[OJb30BAHUS XMUMHUYECKOW MOCYAOM M J1a00paTOpHBIM
o0opyIOBaHUEM, a TAKXKE MpaBUIaM OOpAIICHUS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSIMUA TI0 BBIMIOJHEHUIO JTA00OPATOPHBIX XHWMHUYECKHX OIBITOB 10
MOJIYYCHHIO U COOMpPAaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOA),
MPUTOTOBJICHUIO PACTBOPOB C OMNPEAECIEHHOW MACCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh W TMPOBOJUTH XUMHUUYECKHE SKCIEPUMEHTHI IO
pacliO3HaBAHUIO PACTBOPOB IIENOYEH W KHUCIOT C MOMOIIbIO HHIUKATOPOB
(makmyc, perondTanenH, METHIOPAHXK U APYTHEL).

K xonny oOyuenust B 9 kjacce npeaMeTHbIE pe3yJbTaTbl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
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PacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSTHUNA: XUMHUYECKUU DJIEMEHT,
aToOM, MOJIEKYJa, MOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMUYECKAs
peakuus, XMMHUYECKas CBfA3b, TEIUIOBOM 3(PQeKT peakiuu, MOJb, MOJSPHBIN
00BEM,  pacTBOp,  DJIEKTPOJIUTHI,  HEINEKTPOIUTHL,  DIEKTPOJIUTUYECKAS
JUCCOLMALIMS, PEAKIIMM HOHHOTO 0OMEHa, KaTallu3aTop, XMMUYECKOE paBHOBECHE,
oOpaTtuMble W HeoOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
pEaKkiuu, OKHCIHUTENNb, BOCCTAHOBUTENb, OKHUCICHHE W BOCCTAaHOBJIEHHUE,
ajoTponusi, amM(@OTEpPHOCTh, XUMHUYECKas CBsI3b (KOBaJIeHTHAas, WOHHa,
MeTaJlInyecKas), KpUCTaNIMYecKas pelmeTka, KOPpPO3Us METaIOB, CIUIABHI,
CKOPOCTh XMMMUYECKOW peakuuu, mnpeaenbHo gomyctumas koHueHtpauus [11K
BEILECTBA;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH U MPUMEHSTH
9T TIOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHH;

UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIUKY JUIsl COCTaBiICHUS (OPMYINl BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKUX DJIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIAacCy COEAMHEHHM Mo ¢dopMmysiaMm, BUA XUMHUYECKOW CBsI3U (KOBaJeHTHa,
WOHHAsl, METAJUIMYECKAsl) B HEOPraHMYECKUX COECAMHEHUSX, 3apsA]l HOHA [0
XUMHYECKO (hopmysie, XapakTep cpelbl B BOAHBIX PAacTBOpPaX HEOPraHUYECKUX
COEIMHEHUM, TUIl KPUCTAINIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbici  Ilepuogmueckoro 3akona JI. WM. Menneneea wu
JEMOHCTPUPOBATh €r0 MOHMMAHHE: ONUCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO
dopmy Ilepuoamdeckoil cucTeMbl XUMHUYECKUX DJIIEMEHTOB: pa3inyaTh MOHATHA
«riaBHas noarpymnma (A-rpynma)» u «mododnas noarpynna (b-rpymnma)», mansie
u OoyblIMe TMEPHOJbl, COOTHOCUTh OOO3HAUEHUS, KOTOpPhIE HUMEIOTCA B
MEPUOANYECKON TaONHIE, C YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij fAlpa, OO0Ilee YUCIO DJIEKTPOHOB M
pacrpeziesieHue UX M0 3JIEKTPOHHBIM CIIOSIM), 0OBACHATH 00IIE 3aKOHOMEPHOCTH
B U3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCMHEHUN B Mpeeax MajblX EpUOa0B
Y TJIABHBIX MOJTPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PULIUPOBATH XUMHUUYECKUE DIIEMEHThI, HEOPraHWYEeCKHE BEIIeCTBa,
XUMUYECKHE peakiuu (10 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIIMU BELIECTB,
[0 TEIIOBOMY 3((eKTy, M0 H3MEHEHHIO CTEINEHEH OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB);
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CrEeNU(PUISCKUEe XUMUYECKHE CBOWCTBA
MPOCTBIX M CIOXHBIX  BEHIECTB, TMOATBEpKAash ONHUCAaHUE MpPUMEPAMU
MOJEKYISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;
COCTaBJISITh YpaBHEHUS AJICKTPOJUTHUYECKON NMCCOLMAIIMU KUCTOT, IIeJIouehd u
coJiei, TOJIHbIE M COKpaUIEHHbIE YpaBHEHHUS peakuil HOHHOro OOMeHa,
ypaBHEHUS pPEaKIUii, MOATBEPKIAIOIIUX CYIIECTBOBAHHE TEHETHUYECKON CBS3U
MEXK]Ty BEIIECTBAMU PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX peakiui
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
POTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTHU MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBUSIX;
BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO XUMHYECKOTO 3JIeMeHTa 1o GopMmysie COSTUHEHHS, MacCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE, MPOBOJUTH PAacU€Thl MO YPAaBHEHHIO XWMHUYECKOMN
peaKkIuu;

coOro1aTh TpaBWia TIOJb30BAHUS XUMHUUYECKOW TOCYA0W U J1abopaTOpHBIM
000py/I0BaHMEM, a TaK)Ke MpaBUiIa OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMU 110 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TIO
MOJIYYEHUIO U COOMpaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO
rasa);

IPOBOJIUTh PEAKLUHH, MOATBEPKIAIOUIME KAYECTBEHHBIN COCTaB pa3IM4HBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHUI-, HUOAH-, KapOOHAT-,
docdar-, cunukar-, cyabdar-, TUAPOKCUI-UOHBI, KAaTHOHBI aMMOHHUS U HOHBI
U3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMYECKUX
BEILECTB;

IPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHOW AEATEIbHOCTH — aHalu3 U
CHUHTE3, CpaBHCHHE, O00OOIIEHHWE, CHUCTEMAaTHU3aIldi0, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€U — ISl U3YUYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN,
€CTEeCTBEHHO-HAYyYHBbIE METOJbl TO3HAHUA — HAOIOJIEHHe, U3MEpEeHue,
MOJEITUPOBAHUE, FIKCIIEPUMEHT (PEaJIbHbI U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonunyectBo yacoB
Ne | HaummenoBanwue pa3nenos OnexTpoHHble (TUPPOBHIE)
/11 1 TEM TIPOTPAMMBI Bcero Koutpossasie Hpaxrieckue o0Opa3oBaTeIbHbIE PECYPChI
paboThI paboThI
Paznen 1. [lepBoHavaibHbIE XUMHUYECKUE TTOHSATHS
XHUMHST — Ba)KHas
11 00J1aCTh €CTECTBO3HAHUS 5 ) Bubanoreka [JOK
Y IPAKTHYCCKON https://m.edsoo.ru/7f41837c
JeSITEIbHOCTH YeJI0OBEKa
12 BeiiecTBa u XumMHueckue 15 1 bu6mmoreka [IOK
peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paznen 2. Baxueiiiire npeacTaBUTEIM HEOPTaHMYECKUX BEIIECTB
21 Bo3nyx. Kucnopon. 6 Bubauoreka [IOK
[ToHsTHE 00 OKCUAAX https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilousitue o 3 1 bubanoreka [IOK
KHMCJIOTaX U COJIIX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bub6nuoreka IIOK
[Tonstre 00 OCHOBAHUIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 1 Bubmoreka LIOK

HCOPraHN4YCCKHUX

https://m.edsoo.ru/7f41837c
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COEIUHEHUN

Hroro no pazneny

30

Pasznen 3. [lepnoanueckuii 3akoH u [lepuonnueckas cucrema xumudeckux anemeHToB . . Menneneesa. CtpoeHue
aTOMOB. XMMHUECKas CBA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUT

[lepuognueckuit 3aK0H U
[Iepuonnueckas cucrema

bubmmoreka [IOK

3.1 | xumueckux s1eMeHTOB ! https://m.edsoo.ru/7f41837¢
1. 1. Menpaeneena.
Ctpoenue aTroma
XUMHUUYECKas CBS3b.
3.2 OKHCIIUTEIIBHO- 3 Bubmoreka IIOK
BOCCTAHOBHTEJILHBIE https://m.edsoo0.ru/7f41837c
peakiuu
bu6mmoreka [IOK
Hroro mo pasneny 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
Peseparioe Bpems 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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9 KIIACC

KonnuecTBO YacosB

Ne HanmeHnoBaHue pa3ziesioB u TeM OnexTpoHHble (TUPPOBHIE)
Kontponbhbie | IlpakTuueckue
n/m MIpOrpaMMBbl Bcero o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI
Paznen 1. BeniecTBo 1 XUMUYECKUE pEAKIINU
IT 0
) OUBTOpeHI/Ie U yriayoJieHue - . BuGmorexa LIOK
' SHATHI OCHOBHBIX PASACIOB KypLd https://m.edsoo.ru/7f41a636
8 Kkiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bu6mmnoreka LIOK
' XUMHUYECKHX peaKIui https://m.edsoo.ru/7f41a636
DneKTpoIuTHYEeCKas
1.3 ucconuanus. XuMU4ecKue 8 1 1 buomorexa IOK
' S https://m.edsoo.ru/7f41a636
peakiuy B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTamisl U UX COETMHEHUS
0
o O6mas XapaKTepI/ICTH\IjélllA . . BuGmiorexa LIOK
' RUMITICCKHX STCMEHTOR ) https://m.eds00.ru/7f41a636
rpymmsl. ['asorenst
- Oo6mas xapamepncmz/aI N . BuGmorexa LIOK
' XUMHHCECKHX STCMEHTOB VA~ https://m.edso0.ru/7f41a636
rpynmbl. Cepa u €€ COeTMHEHUS
bub. OK
2.3 OO6mrast XxapakTepuCTHKA 7 1 nomorexa I

https://m.edsoo.ru/7f41a636
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XUMHYECKUX DJIEMEHTOB V A-
rpynnsl. A3ot, pochop u ux
COEIUHEHUSA

OO61as xapakTepucTHKa

54 XHMHUYECKHUX 3JIeMEHTOB IV A- 8 bubmumoreka [IOK
Ipynmbl. YTIepoa U KpeMHHI U UX https://m.edsoo.ru/7f41a636
COCIMHCHUS
Uroro no pazneny 25
Pa3nen 3. Metamibl 1 X COEIUHEHUSI
3.1 OO0mue cBOMCTBAa METAILIIOB 4 Bubmsorexa LIOK
https://m.edsoo.ru/7f41a636
3.0 Baxxneiimue MeTaibl U UX 16 bubmmoreka ITOK
COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyskaroiasi cpea
41 BemecTBa n MaTepuaisl B )KU3HU 3 bubnuoreka [IOK
JyeJI0BeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 _ buGmuorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuupl: [lepruoaunyeckas cucreMa xumuueckux anemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSIKEHUS
METaJJIOB

METOANYECKHUE MATEPHAJIBI JJISA YUUTEJIA

Tabpuensn, O. C. Xumus. 8(9) kimacc: KOHTPOJbHBIC U MPOBEPOUYHBIC PAOOTHI
O. C. I'abupwuenss u ap.

Labpuensn, O. C. Xumus. 8(9) kmacc: pabouas tetpaas k ydeOnuky O. C.
INa6puensna O. C. I'abpuensH, A. B. Smrykosa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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