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INOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMMa mo XvuMuu g 0Oy4aromuxcsi 9 KiIaccoB Ha ypOBHE
OCHOBHOI'O 00IIero 00pa3oBaHUsi COCTaBJIEHa Ha OCHOBE TpeOOBaHMM K
pe3ynbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM MPOTrpaMMbl OCHOBHOI'O
obmiero oOpazoBanus, mpencraBieHHBIX B ®I'OC OOO, a Takke Ha OCHOBE
dbenepanpHOll paboueil MporpaMMbl BOCIUTAHUS W € YYETOM KOHLEMIUU
MpernojlaBaHusi yueOHOTo mpeaMeTa «XUMHsS» B 00pa30BaTeNIbHbIX OpraHU3aluiIx
Poccuiickon @enepanum.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHE HHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY IMPUHATHIO PEIIEHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIMMUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIMOHATILHOM U €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaOIlIer0o MHpa, WCIMOJb3ysl 3HAHWS U OIBIT, MOJyUYEHHBIC MPH H3yYECHUH
XUMUH, PUMEHSITh UX MPU PEIICHUN TTPOOJIEM B IOBCETHEBHOM KU3HH U TPYAOBOU
NeSITEIIbHOCTH;

— ¢opmupoBaHHe y OOydYalOIMXCA T'YMAaHHUCTHYECKUX OTHOIICHUIA,
NOHMMAaHUS LEHHOCTH XUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CHOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO111ee Yncio 4acoB, OTBEIEHHBIX JAJI1 U3yUYECHHS] XUMUHU HA YPOBHE OCHOBHOT'O
o61iero oopasoBanusi, coctanisieT B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXKXAHUE OBYUEHUA

9 KIIACC
BemecTBo U XMMHUYECKasl peaKUMs

[lepnognueckuit 3axoH. Ilepuoanueckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NEPUOAO0B, KAJIU, KAJIbLUA U UX COCTUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM DJJeMEHTOB B llepuomumueckon cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THUIBl KPUCTATTUYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJ1a XUMHUYECKOU CBS3U.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccudukanysa XuMuyeckux peakiiuii Mo pa3andHbIM MMPU3HAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B PEaKIMH BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKHUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonsitue 0 cKOpoCTH XUMHUYEeCKOW peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[OHATHEe O TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsatne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HAa CKOPOCTh XMMHUYECKOW PEaKIMU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHMCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  DJIEKTPOHHBINM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBienue YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUd C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOTUTHUECKON TUCCOUUALIMU. DIICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTnonsl, annoHbpl. MexaHu3m auccoLMalii BELIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp quccornuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKAHUSI peaKIiii MOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHHM U COJIEH B CBETE MPE/ICTABICHUN 00 AIEKTPOTUTHIECCKON TUCCOITUAITIH.
KauectBeHHbIe peakunu Ha HOHBL. [IOHSATHE O THAPONIU3E COJIE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYEeCKHUX
BEII[ECTB — METAJIOB W HEMeTaUioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB



(Xopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEIOBAHHUE DIEKTPOMPOBOJHOCTU
pPacTBOPOB BEIIECTB, MpoIlecca JUCCOLMAIINHI KUCIIOT, IIeJIoUel U comeit (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO MAaTEPHANIOB), MPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKKM TPOTEKAHUS peakluii HOHHOrO oOMeHa (oOpa3oBaHuEe OcajKa,
BbIJICJICHUE Ta3a, OOpa3oBaHHE BOJbI), OMBITOB, WUTIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIMil (FOpeHue, peakiuu pas3lioKeHUs,
COCJIMHEHHUS), pAClO3HABaHHE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEaKIIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4.
HemeTausbl 1 UX coelMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppu3nyeckue CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIOpa (B3aUMOICHCTBUE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojopon. ConsHas Kuciora,
XAMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHEeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BaskHenme XJI0puabl M UX HAXO0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENeHU OKucieHus. CtpoeHue W (pU3MYECKUE CBOICTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYecKue cBoMcTBa. OKCHIBI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gu3n4IecKue 1 XUMUIECKHE CBOMCTBA (00II1e KaK MpeCTaBUTENs
KJlacca KUCIOT U crnenrduueckue). XUMHUUYECKUE PEaKlMH, JIEKAIUe B OCHOBE
IPOMBILIUIEHHOTO CIoco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHeHue cepHoit
KUCIIOThl. CONMU CepHOM KHUCIIOTHI, KadeCTBEHHAs peakius Ha Cyiab(dar-HoH.
Haxoxnenue ceppl W €€ COCNMHEHUUW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaIOIEH Cpelbl COEOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIEHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIECHHS. A30T, pacnpOCTPaHEHHE B MPHUPOJE,
bu3ndecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B npupojie. AMMHUaK, ero
dbu3nYecKre 1 XMMHYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMUS,
ux (pu3nyeckue U XUMUYECKUE CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (U3MYECKUE U XHUMHYECCKUE
CBOMCTBa (0OmME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Crenu(puvecKue).
Hcrnonp30BaHre HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE



monupukammu pocdopa, guzndyeckue U xumuueckue cporctra. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHUE.
Hcnonb3oBanue (hocharoB B KauecTBe MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka 3nemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIEPO/I, aJTIOTPOITHBIE MOAU(UKALINH,
pacmnpocTpaHeHHe B MpUpPoAe, GU3HUEcKUe U XUMUYECKUE CBOMCTBA. AJCOPOIIHS.
Kpyrosopor yriepona B mnpupoae. Okcuabl yriepona, uX (GU3HYECKHE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA J>KUBBIC OpPraHuW3Mbl, [OJy4YEeHUE U
IpUMEHEHHE. DKOJOrMYECKUE MPOOJIeMbl, CBA3aHHBIE ¢ oKcuaoM yrieponaa (1V),
TUMOTE3a TI00ATbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3(dekT. YronbHas
KUCIoTa U e€ coid, UX (Pu3MUeckrue W XUMHUYECKHE CBOMCTBA, MOJy4YCHHE U
npuMmeHenue. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTU U CEJIbCKOM XO341CTBE.

[lepBoHayanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJIEH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOAYKTBl UX mepepaboTku (OEH3WH), MX poJib B OBITY U HMPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: XKHUpax, OeiKax, yriieBojgax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKME CBOMCTBA, IOJIY4YEHHE U
npumeHenue. CoequHeHus KpeMHus B npupoze. O01ue npeacraBieHus 00 okcuie
kpemaus (IV) u kpemaueBoi kucioTe. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
POMBIIIICHHOCTH. BakHelle CTpOWTENnbHbIE MaTepualbl: KEpaMHKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobOiembl 0€30MacCHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMii Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (QU3NYeCKHe W XUMHUYECKHE CBOWCTBA
rajJloreéHOB M MX COENMHEHUN (BO3MOXKHO HCHOJIb30BaHUE BHUACOMATEPUAJIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (TaJIOTeHUI0B), 03HAKOMJIEHHE C 00pa3amMmu
ceppl U €€ CcoeNMHEHUsMHU (BO3MOXKHO HCIIOJIb30BaHWE BHAEOMATEPUAIIOB),
HaOII0IeHNE TIpoliecca OOYTIIMBaHUS caxapa Mo IeHCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, U3YyYCHNE XUMHUUECKUX CBOMCTB pa30aBIEHHON CEPHOI KUCIIOTHI,
IpOBeJCHNE KaYEeCTBEHHON peakliy Ha Cyb(paT-UOH U HAOI0eHIe TpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (DPU3MYECKUMU CBOWCTBaAMH a30Ta, docdhopa U ux
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPHUATIOB), 00pa3liaMu a30THBIX
u hocopHBIX yIOOpeHUM, MmoayueHue, cooupaHue, pacrio3HaBaHUE W U3y4YEHUE



CBOWCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIUNA HAa HOH aMMOHUS U
dbochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHILIEHTPUPOBAHHONW Aa30THOW KHUCIOTBHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HM3Yy4YEHHE MoOJieJied KpUCTAUIMUYECKUX pEeHIETOK anmasa,
rpaduta, (ymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTMBOras3a, IOJy4YEHHUE,
coOupaHue, pacrio3HaBaHUE M U3Y4YEHUE CBOMCTB YIJIEKMCIIOTO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MIPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHIMKATHOW HPOMBIIIJIEHHOCTH,
pPEILICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BakHeWIne HeMeTaulbl U HX
COEIUHECHUSD.
MeTtajuibl 4 MX COCAMHEHMS

OO01mast xapakTepUCTHKa XUMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux TmnonoxkeHus B llepmogmyeckor cucrteMe xmmudeckux daemeHTtoB JI. N.
MenpaeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTauioB. MeTammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  ODJNEKTPOXUMUYECKUH  pAX
HaMpspKeHU MeTauoB. OU3nyYeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [IOHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3un. CIuiaBsl (CTaNb, YyT'YH, JIOPATIOMHHAN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILIEHHOCTH.

[Ilenounsie mMeTamel: nosoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpOGHUE MX aTOMOB, HAXOXJIECHUE B MIPUPOJE.
duznyeckre U XUMUUECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIBI U
TUAPOKCHUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB W HX
COCIVHEHNH.

[Ilenouyno3emenpHbIE META/UIBl MAarHUM W KaJbLUHW: TIOJIOXKEHUE B
[Tepnoanueckout cucreMe xumuueckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJIeHUE B Tipupoac. Ouznueckre 1 XMMUYECKUE CBOMCTBA MarHus U
KaJibITusl. BaxkHelime coeJuHeHus! KabIus (OKCHI, TUIPOKCUI, coJn). ZKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AJOMUHHI: TI0JI0keHUE B [lepuoanueckoi cucreMe XMMUYECKHX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHIA U THIPOKCHIA
AJTIOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJIEHUE B mpupoae. Pusnmyeckue Hu
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcubl U conu xenesa (I1) u sxxenesza
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIIaBOB, WX (U3UYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KaJbIUg U HATpUsl C BOJOM (BO3MOKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOIE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAIOB), MPU3HAKOB  MNPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHHS, KAJIbIUS, AJIFOMUHUS, ITUHKa, skere3a (1)
u xenesza (lll), menu (Il), HaGmroneHue M ommMcaHue IMPOIECCOB OKpaIMBAHUS
IJIaMEHU WOHAMHU HaTpusl, Kaldus M Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEAOBAHNE aM(DOTEPHBIX CBOMCTB THIPOKCUA aTFOMUHUS U
TUAPOKCH/IA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 1o TeMe «BaxHeiimue
METaJIJIbl U UX COEIUHEHUS.

XuMHS M OKPYKAKOIIAS cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW HW3HM 4YelOBeKa. besomacHoe
MCIIOJb30BAaHUE BEIIECTB M XMMHUECKUX peakuuil B ObiTy. [lepBas momoins mpu
XUMHYECKHUX 0KOTaxX U OTPABICHHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (mpedenbHas J0mycTUMas
KOHIIeHTpanus Bemects, aainee — [1IK). Ponb xumuu B pemieHuu 3K0J0THYECKUX
npooIeMm.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbI METAJJIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mesicnpeomemmuoie ceasu

Peanusanpss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJIsi OTAETBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIacCU(PUKALHMs, TEPUOJAUYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJElb, SBIEHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHAIHI.

dusuka: maTepusi, aToM, NEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3apsi, TIPOBOIHHKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CriaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TMTATEIbHbIE BEIIECTBA.



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOAbI, OJIE3HbIE
WCKOIIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAaMMBI OCHOBHOTO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHUS XMMHUU B EIUHCTBE yUeOHOU H
BOCITUTATEIHLHOU JACATEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMUA POCCUUCKIMHU
COIIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPHUHSATHIMH B
oOIllecCTBe MpaBWJIaMH W HOPMAaMH TIIOBEJCHHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3AINHI 00yYaIOIIHUXCS.

JIM4HOCTHBIE  pPE3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIHUXCS
PYKOBOJICTBOBAThCS CHCTEMOWM IIO3UTHMBHBIX ICHHOCTHBIX OPHCHTAIMA U
pacIIMpeHne OTBITA JISATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOT0 BOCIIMTAHNS

[IEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAydHOMY HACJICIUI0, TIOHMMAHHS 3HAYEHUS XUMHUYCCKOH HAyKH B JKHU3HHU
COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(pOpMAIHEH O
MEPENOBBIX JOCTHXKEHHUSIX W OTKDPBITHUSX MHPOBOM M OTEYECTBEHHON XHMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaKaaHCKOr0 BOCITUTAHMS:

MPEACTABIICHUS O CONMAIBHBIX HOPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4COHOMCCIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOJTHEHUU
y49eOHBIX, ITO3HABATENBHBIX 3a7a4, BBITOJHCHHH XWMHUYECKHX JSKCIICPUMEHTOB,
CO37aHNH YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOITIOHUMAHHIO U B3aUMOTIOMOIITH
B MPOIIECCE ATOM yueOHOU ACATEIHPHOCTH, TOTOBHOCTH OIEHUBATH CBOE MOBEICHUE
U TIOCTYNKU CBOUX TOBApHWILEH C MO3UIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

e MHPOBO33PCHYECKHE TMPEJACTABICHUS O BEIICCTBE M XHUMHYCCKOU
peakiui, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd U
COCTABJISIFOIIIME OCHOBY JUIsl TIOHMMAaHUSl CYIIHOCTA HAay4YHOW KapTHHBI MHPA,
MIPEICTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOIbI, B3AUMOCBSI3X
YeJI0BeKa C MPUPOTHOMN CPEIOid, O PO XMMHH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

e  TIO3HABaTEJIbHBIC MOTHBBHI, HAIPABJICHHBIC HA TIOJIYYCHHE HOBBIX
3HAHUM 10 XWUMHH, HEOOXOAMMBIC ISl OOBSICHEHHUS HAOIIOAAEMBIX TPOIECCOB U



SIBJICHUH, TIO3HABATENbHOM, MHPOPMAIIMOHHON M YUTATENbCKOW KYJbTYphI, B TOM
YHUCJIE€ HABBIKOB CAMOCTOSITENBHOW palbOThl ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

e  HHTEpec K 00YyYECHHIO U MO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  camMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEN0BATENIbCKON
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) opMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTH >XU3HH, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUNA WU
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTU COOJIFOJICHUSI TpaBuil OE30MACHOCTH IHpU  OOpallleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpPEC K NPAKTUUYECKOMY H3YUYEHHUIO Mpodeccuid U TpyAa pas3InyHOro
pona, yBaXKEHHE K TPYIy U Pe3ynbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCIIE HA
OCHOBE TPUMEHEHMs TMPEAMETHbIX 3HAaHUM 10 XHUMHUHU, OCO3HAHHBIN BBIOOD
VWHIUBUYAJIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHON po(eCCUOHATBHON IE€ATEIbHOCTH U PAa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCHOHATILHOM Cperie;

6) IK0JIOTHYECKOT0 BOCTIMTAHUSA:

e BKOJIOTMYECKH LIEIECO00PA3HOE OTHOLIEHUE K MPUPOJIE KAK UCTOUHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHMYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JTIOEH;

e  CHOCOOHOCTU MPUMEHSATH 3HAHUS, IOJyYaeMble MTPU U3YYEHUN XUMUH,
JUI PELICHMs 3aJa4d, CBS3aHHBIX C OKPYXKAIOLIEW MPUPOJHOWU CPEIOH, I
MOBBILIICHHSI YPOBHSI 9KOJIOTUYECKOM KYJIBTYphl, 0CO3HAHUS ITTI00ATBHOIO XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel UX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
(bopMHUpOBaHUS MUPOBO33pEHUS O0ILIEHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, TPUHIUII,
runore3a, Qakt, CHUCTEMA, MPOLECC, DSKCIEPUMEHT M JIPYroe.), KOTOpbIe



WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUueOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYIIECTBICHUIO YYEOHOM
JEATEIIbHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiliCTBUS

Ba3oBble Jiornyeckue AeiicTBHA:

e  YMEHHsS HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS TIPH
OCBOCHHMH 3HAHWK: PACKpPHIBATh CMBICT XUMHUYECKUX TOHATHHA (BBIICIATH WX
XapakTepHbIC MPU3HAKHU, YCTAaHABIMBATh B3aWMOCBSI3b C JIPYTMMH TOHSTHUAMH),
WCITI0JIb30BATh MOHATHS JJI1 OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUH, BEIOUPATH
OCHOBAHMSI M KPUTEPHH JIJIs KIACCU(PUKAIIMU XUMHUECKUX BEIIECTB M XUMHUYECKUX
peakiui, yCTaHaBJIMBaTh MNPUUYUHHO-CIICIICTBEHHBIC CBSI3M MEXIYy OOBEKTaMU
W3YUYEHHUsI, CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHbBIC, NEAYKTHUBHBIC, 110
aHaJIOTUH ), IeJIaTh BHIBOJIBI U 3aKJIIOYEHNS,

e  YMEHHE NMPUMEHATH B MPOIECCE MO3HAHUS MOHATHS (MPEIMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMuYeckas Gopmylia U ypaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a71a4, C YUETOM
ATUX MOJICTBbHBIX MPEICTABICHNUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBCHHbBIC
MPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISBJISITh ~ OOILIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIICJCTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MTPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCcKue 1eiCcTBUA:

e  YMEHHE UCIOJb30BaTh IOCTABJIEHHBIE BOMNPOCHI B  KAyeCTBE
WHCTPYMEHTA MO3HAHMS, & TAK)KE B KAU€CTBE OCHOBBI 1151 QOPMUPOBAHUSI TUTIOTE3bI
M0 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

e TIPUOOPETEHHE ONBITA MO MJIAHUPOBAHUIO, OPTAHU3AIINH U IPOBEICHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM MpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

e yYMEHHME  BHIOMpATh, AaHAIM3UPOBATH W  HHTEPIPETUPOBATH
UH(OPMAITUIO PA3TMIHBIX BUIOB U (DOPM MPEICTABICHHUS, MTOTYyIaeMY0 U3 Pa3HBIX
HUCTOYHUKOB (HAy4HO-TIOMYyJISIpHAs JIUTEpaTypa XUMHUYECKOTO COJepKaHus,



COpaBOYHbIE TocoOus, pecypchl HMHTepHeTa), KPUTHYECKH  OIICHUBAThH
IPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHGOPMAIIHUIO;

e  YMEHHME MPUMEHSATh PA3NMYHbIE METOJbl W 3alpOChl MPU TMOUCKE U
orOope wuHGMOpPMAIMU ¢ COOTBETCTBYIONIMX JaHHBIX, HEOOXOJUMBIX IS
BBIMIOJTHEHHUSI y4e€OHBIX H MO3HABATENbHBIX 3aad  OMNPEACIEHHOTO THIIA,
npuobpeTeHue  ombiTa B O0JIacTH  HMCHOJB30BaHUS  MH(DOPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHI, OBJIAJICHUE KYJIbTYpOH aKTUBHOTO UCIIOJIb30BAHUS
Pa3IMYHBIX MOUCKOBBIX CUCTEM, CAMOCTOSATEIHLHO BEIOMPATh ONTUMAIBHYIO (hOopMy
MpeICcTaBICHUs] HHPOPMALIUU U WIUTIOCTPUPOBATDH PEIIaeMbIe 3a/1a4l HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, ApyrumMu popmamu rpaduki U ©X KOMOMHALIUAMU;

e  yMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B Ipoliecce ydyeOHOU u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYXKAIOIIEW IMPUPOIHOU
Cpellbl.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eiiCTBHS:

e  yMEHHUS 3a/1aBaTh BOMPOCHI (B XOJi¢ AManora u (Win) AUCKYCCHUU) MO
CYLIECTBY 00CYX/1aeMOM TeMBbI, POPMYIUPOBATH CBOU IIPETIOKEHNS OTHOCUTEIIBHO
BBITIOJIHEHMS TIPEIJIOKEHHOM 3a/1a4H;

e  YMEHHS NPEACTABIATH IOJYYECHHbIE pE3yIbTaThl MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO 3KCIEPUMEHTa (J1ab0paTOpHOTO OMbITa,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

e  yMEHHMs yuyeOHOro COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEJIbHOM W  MCCIENOBAaTEIbCKOM  JACSATENBHOCTH MNpPU  pELIEHUU
BO3HHMKAIOMIMX NpoOJeM Ha OCHOBE Y4y€Ta OOIIMX HHTEPECOB M COrJIacOBAHUS
no3uuil (00CyXJeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHON pabOTHI U ApyTHE).

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOSITEJIbHO OMNPEEATh LUENH EATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BRIOUpaTh Harbonee 3pheKTuBHBIC CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUU C Yy4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUW 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE

MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbl€ B YCIOBUU 3aJaHUN.
HPEAMETHBIE PE3YJIbTATBI



B cocraBe mpeaMeTHBIX pPE3yNBTATOB IO OCBOCHHUIO 00S3aTEIHLHOTO
CoNlep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIE 3HAHHS, YMEHUS M CIIOCOOBI
JneucTBul, crnenuduyueckue A IpPeAMETHONM o0nacTu  «XUMHS», BB
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoHI1y 00yueHus B 9 kjiacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUUYECKHUX TMOHSATHM: XUMHUUYECKHI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHHOH, IMPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, JJIECKTPOOTPUIATEIBHOCTh, CTEIEHb  OKHUCICHUS,
XUMHUYECKasi peakivs, XUMHUYECKas CBs3b, TEIUIOBOM 3((dEKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOp, AICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOIUTHUECKAS
JIMCCOLUALINS, PEAKIIMA MOHHOTO 0OMEHa, KaTaJiu3aTop, XMMUUECKOE paBHOBECHE,
oOpatuMble U HEOOpaTUMbIC PEAKUHUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIbHbBIC
pEaKUHUHW, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHWE UM BOCCTAHOBJICHHUE,
aloTponus, aM(@OTEepHOCTh, XUMHUYECKas CBSI3b (KOBAJICHTHAs, WOHHA,
MeTaJuIhuecKas), KpUCTaUIMYecKas peniéTka, KOppO3us METaUIOB, CILIABHI,
CKOPOCTh XHMHMYECKOM pEaKINH, NpeAesbHO aomyctumas KoHueHtpauus [IJIK
BEIIIECTBA;

e  WUIKOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX IIOHATUU M
IIPUMEHSATH T ITOHATHUS IPHU OINIMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e  HCHOJB30BaTh XMUMHYECKYI0 CHMBOJIMKY JJisi COCTaBJIEHUS (POpMYI
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e  OINpENENSITh BAJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX
JJIEMEHTOB B COCAMHEHMSAX Pa3JIMYHOIO COCTaBa, NMPUHAIJIEKHOCTH BEIIECTB K
OTIpeNICIEHHOMY KJIACCy COCAMHEHHM 1O QopMysaMm, BUJ XUMHYECKOU CBS3H
(KoBaJIeHTHAs, MOHHAS, METAJUINUECKasi) B HEOPraHUUYECKUX COCIIUHEHUSX, 3apsl
MOHA 10 XuUMHYeckoil (opmylse, XapakTep Cpeabl B BOJHBIX pPacTBOpax
HEOPraHUYECKNX COEAWHECHUN, THUIl KPUCTAUIMYECKOW PEMETKH KOHKPETHOTO
BEILIECTBA;

e  packpeiBaTh cmbIich Ilepuoanueckoro 3akona [[. . MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OIMUCHIBATHL M XapaKTepH30BaTh TaOJIMUYHYIO
dbopmy Ilepuoauueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iMyaTh IMOHITHS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynma (b-rpynmna)y, mansie u
OonbIIiE  TEPUOJIbI, COOTHOCHUTH OO0O3HAYEHHs, KOTOpPbIE HWMEIOTCS B
MEePUOINYECKON TaOIHIE, C YUCIOBBIMH XapAKTEPUCTHKAMU CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll slpa, OOIlee YHUCIO DJEKTPOHOB U
pacrpe/iesieHue UX 1Mo JIEKTPOHHBIM CJIOSIM), 0OBSICHATH O0IME 3aKOHOMEPHOCTH B



W3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCIUHEHUN B TIpE/Iesiax MaJbIX IMEPUOIOB U
TJIABHBIX TIOATPYII ¢ y4ETOM CTPOCHHUS UX aTOMOB;

e  KJaccU(UUUPOBATH  XUMHUYECKHE  DBJIEMEHThl, HEOPTaHUYECKHE
BEI[ECTBA, XUMUYECKUE PEAKIMH (10 YUCITY U COCTABY YYaCTBYIOIIMX B PEAKIUU
BCIIECTB, IO TEIUIOBOMY J3(PGdEeKTy, MO0 M3MEHCHHIO CTENEHEH OKHCICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepHu30BaTh (OMUCHIBATH) OOIIUE U creU(PUIECKIe XUMUUECKHIE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

e  COCTaBIIITh YPAaBHEHUS SJICKTPOJIUTUUYECKOM JIHCCOLMAIUU KHUCIOT,
IEJI0YEH U COJICH, MMOJTHBIC U COKpAIIEHHBIC YPABHEHUS PEaKIInii HIOHHOTO OOMEHa,
YpaBHEHUSI PEaAKIMM, MOJITBEPKAAIONINX CYIIECTBOBAHUE TE€HETUYECKOM CBS3U
MEX/Ty BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

e PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEJIHHBIX PEAKIIUNA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOIO OajlaHCa ITUX PEaKIIMiA;

e  TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUI B PA3IMYHBIX YCIOBUSX;

e  BBIUUCIATH OTHOCUTEIHHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacCChI
BEILECTB, MACCOBYIO JOJI0 XMMHYECKOr0 3JIeMeHTa MO (hopMyJsie COEIUHEHUs,
MacCOBYIO JIOJIF0 BEIIECTBA B PAacTBOPE, MPOBOJAUTH PACUEThl MO YPaBHEHHUIO
XUMHUYECKOM peaKInu;

e coONOJaTh MpaBUjiia TOJB30BAHUA XHMHUYECKOW TOCYAOM W
Jab0paTOpHBIM 00OpYJIOBaHHEM, a TaK)Ke IMpaBuia OOpallleHUs C BEIIECTBAMU B
COOTBETCTBHHM C WHCTPYKIUSIMH TIO BBIMTOJIHCHHIO JIA0OPATOPHBIX XUMHUUYECKHUX
OMBITOB MO TOJYYEHHUI0 M COOHMpaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa |
YTIEKHUCIIOTO Ta3a);

e  TMPOBOAUTH PEAKIMH, TMOATBEPKIAIONINEC KAaYeCTBEHHBIM COCTaB
pPa3TUYHBIX BEIISCTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOIUI-,
KapOoHat-, pocdar-, CUIMKAT-, CyIb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U
WOHBI M3YYCHHBIX METAJJIOB, TPHUCYTCTBYIOIIHE B  BOJHBIX PacTBOpPax
HEOPTaHUYECKUX BEIIECTB;

e  TPUMEHITH OCHOBHBIC OMEPAMHU MBICIUTEIBLHON JEATETHPHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMaTU3AINIO, BbBISBICHUE
MPUYHHHO-CJICICTBEHHBIX CBSA3CH — JJISI N3YUCHUS CBOMCTB BEIIECCTB U XUMHUCCKHUX
peakinii, €CTECTBEHHO-HAYYHBIC METOJIbI TIO3HAHUS — HaOJOJIeHUEe, U3MEPECHHE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnnoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. 8 1 1 bubmuoreka [IOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHHS
21 OO0m1as XxapakTepUCTUKa XUMHUUECKIX 4 1 bubnnorexa [JOK
' anemeHToB VIIA-rpynmel. ["agorenst https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubnuorexa LOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 Bubmmorexa [IOK
' . DYIIBL po https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHCHUS



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

Hroro no pazneny

Paznen 3. MeTaJUIbI M MX COeAUHEHUS

25

. bubnuorexa [{OK
A1 4
3 Obmue cBofcTBa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
Pe3epBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoThI pecypenI
[leproanueckuii 3aK0H. |
1 Ilepuonuueckas cucrema 1 02 35260?4_ bubnnorexa [JOK
XMMHYECKHX 271eMeHTOoB JI. U. 06' 09' 2024 https://m.edso0.ru/00adb59e
Meneneena o
3aKOHOMEPHOCTH B U3MEHEHUU 1 Henmenst
b K
2 CBOMCTB XUMHYECKHMX DJIEMEHTOB 1 02.09.2024- htI;ISSJ'I/I//IrzT:;si)?rOu/OOadbiG
IIEPBBIX TPEX MEPUOLOB 06.09.2024 — '
3 Knaccudukanms 1 HoMeHKIaTypa 1 0 : (1){962602}14_ bubnnorexa [JOK
HEOPraHMYECKUX BEIIECTB 13' 09' 2024 https://m.edsoo.ru/00adb7e2
4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 0 : (})Iggeonzz_ bubanoreka LIOK
KPHCTAUTMIECKUX PEIIETOK 13' 09' 2024 https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme 3
«[ToBTOpEHUE U yruybaeHue et
5 . 1 1 16.09.2024-
3HaHWU OCHOBHBIX pa3fesioB Kypca 20.09.2024
8 Kimacca» A A
3 Henens
K
5 JTaccuUKaIUs XUMHUYECKUX 1 16.09.2024- bu6muoreka [JOK

peaKLIPII:I 110 pa3JINYHBIM IMPU3HAKAM

20.09.2024

https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

ITonsiTHE O CKOPOCTH XMMHUYECKOU

4 genens

7 peakuuu. [IoHsITHE O TOMOTE€HHBIX U 23.09.2024- bubmorexa HOK
https://m.edsoo.ru/00adbe9a
TE€TEPOTEeHHBIX PEAKLUIX 27.09.2024
IloHsTHE 0 XUMHUYECKOM
aBHOBecuU. DaKTOPHI, BIUSIOIINC 4
P P . 0 reac bu6nmoreka [IOK
8 Ha CKOPOCTh XUMHUYECKOW PEeaKkLuu 23.09.2024-
https://m.edsoo.ru/00adc28c
U MOJIOKECHUE XUMHUUYECKOI 0 27.09.2024
paBHOBECHs
9 OkucnauTenbHo- 33 (})I;I;JHZZ- bubmuoreka [{OK
BOCCTaHOBUTEJIbHBIE PEAKIINH 04.10.2024 https://m.edsoo.ru/00adcade
Teopns >IEKTPOTUTHICCKOMN 5
P P Heaes bubnunoreka LIOK
10 naucconmanuu. CHUIbHBIE U Cl1a0ble 30.09.2024-
https://m.edsoo.ru/00adcd68
JJIEKTPOIUTHI 04.10.2024
6 Henens
11 HonHblE ypaBHEHUS peakLUi 07.10.2024- ]:::6?7;0%;@ HO/ISO dda4s
11.10.2024 ps://m.edso0.ru/00a
XuMHYecKre CBOMCTBA KUCIOT U
. b 6 Henens
12 OCHOBaHHH B CBETE MPEACTABICHHUI 07.10.2024 bubmuoreka [IOK
00 PIEKTPOIUTUYECKOM 11.10.2024 https://m.edsoo.ru/00add5d8
JHCCOIHAIIN
XUMHUYEeCKHEe CBOMCTBA COJICH B
. 7 Hezes bubmuoreka [JOK
13 CBETE MpeJICTaBICHUH 00 14.10.2024-
. https://m.edsoo.ru/00add8b2
JIEKTPONIUTHIECKOH TUCCOLMAIINH 18.10.2024
7 Henens
b K
14 ITonsTre o ruaponuse conen 14.10.2024- htl;l6j?/y/IOTe§a HO/OO ddoda
18.10.2024 ps://m.edso0.ru/00a
O06001IeHre U CUCTEMaTU3AIIHS bubmuorexa [{OK
15 8 menens

3HaHUHU

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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16

17

18

[TpakTnueckas padota Ne 1.

«Pemrenue OKCIICPUMCHTAJIBHBIX

3aga4»

KontponbHas padota No2 o teme

«BHGKTpOHI/ITI/I‘IeCKaH

nuccoruanusi. XUMHYECKHE

pPC€aKluu B paCTBOPaAxXx»

OOm1ast XxapaKTEepUCTHKA TaJIOTEHOB.

XuMUYecKre CBOMCTBA Ha MpUMEPE

XJiopa

21.10.2024-
25.10.2024

8 Henensa
21.10.2024-
25.10.2024

bub6numoreka [IOK
https://m.edsoo.ru/00addbfa

bubnunoreka LIOK
https://m.edsoo.ru/00addecO

bubnunoreka LIOK
https://m.edsoo.ru/00addfe2

19

XnopoBogopoa. CossiHast KUCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

IIPUMEHEHHE

bubmmoteka IIOK
https://m.edsoo.ru/00ade104

20

21

22

[IpakTuueckas padbora Ne 2 o teme

«[TonmyueHnne COMIHON KUCITIOTHI,

n3y4yeHue e€ CBOMCTB»

Brruncienus no YpaBHCHHUAM

XUMHUYCCKUX peaKuHﬁ, €CJIM OAMH

W3 pEeareHTOB JIaH B U30BITKE

061_[1215[ XapaKTCPHUCTHUKA 3JICMCHTOB

VIA-rpynmsr

bu6nmorexa LIOK
https://m.edsoo.ru/00ade348

bu6nmorexa LIOK
https://m.edsoo.ru/00ade488

but6mmorekxa [IOK
https://m.edsoo.ru/00ade64a

23

AnnoTponHbie MOIU(UKALIUNA CEPHI.

Haxoxnenue cepol u eé
COEIMHEHUH B IPUPOJIE.

XUMHYECKUE CBOMCTBA CEPBI

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoopo/1, CTpOEHHUE,

bu6nmoreka [IOK

24 M3UYCCKHUE U XUMUYECKHUE
b . https://m.edso0.ru/00ade802
CBOWCTBa
Oxkcunpl cepbl. CepHas KUCIIOTAa,

25 ¢buznvecKkre 1 XUMHUECKUE bubamorexa LIOK

. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMECHCHUE
XHWMHYECKHUE PEAKIUH, JISKAITUE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a

26 MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHAMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCITUHEHUSIMH CEPBI

97 Brrunciienne MaccoBou 101 bubnuoreka [{OK
BBIXOJa IPOLYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO1as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acI po};li aHEeHUeE B IIPUPOJIE bubmmorexa HOK
pacpocIp pHpoIe, https://m.edsoo.ru/00adeea6
(bu3znyecKkre U XUMUYECKUE
CBONCTBA
AmMmMuak, ero pu3nuecKue u

29 XMMHUYECKHUE CBOMCTBA, MOJyYCHUE bubmorexa [IOK

; 1OIYH https://m.eds00.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas pabora Ne 3 mo Teme
30 «[TonydyeHre aMMuaKa, U3y4IeHHe bubmorexa [TOK
yqv > ISYS https://m.eds00.ru/00adf180
€r0 CBOWCTBY»
31 A3oTHas KucioTa, e€ Gpu3ndecKkue u bubmmoreka [JOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

bubnunorexa LIOK

32 ynoOpenuii. Xumueckoe . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIei cpebl
COCTMHEHUSIMH a30Ta
®ocop. Oxeun pochopa (V) u
33 q)ocg)olljﬂaa Kncn((l))Ta,q)qnfm(qez:Kne u bubmmorexa [JOK
. https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, MOTyYCHHE
Hcnons3oBanue pocdaros B
34 Ka4eCTBE MUHEPAIbHBIX bubnnorexa [JOK
ynoOpeHuid. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
Yrnepon, pacnpocTpaHeHue B
35 an/Ipl(j)L[e, ;I/ISI/II‘)IGCKII)/IC u bubmmorexa LIOK
. https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOWCTBA
Oxcunpl yriaepoaa, ux pusnyeckue
Y XMMHYECKHE CBOMCTBA.
36 DKosornyeckre npoodaemMbl bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yIJIepojia
(V)
i bubmuoreka [{OK
37 YTomsHast KnCHoTa REgeom https://m.edsoo.ru/00ae006¢c
IIpakTuyeckas padora Ne 4 o teme
38 "IlosrydeHne yrieKucioro rasa. bubmuoreka [IOK

KauectBennas peakuus Ha
KapOoHaT-NOH"

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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[TepBoHayabHBIE TOHATHUS 00

39 OpPraHUYECKUX BEIIECTBAX KaK O bubnnorexa LHOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepo/ia
40 Kpemuuii u ero coenqunenust bubnnorexa LHOK
https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
3aj7a4 1o TeMe «Bakneimue https://m.edsoo.ru/00ae0bf2
HEMETaJUIBl U UX COSTUHCHUS»

KonTponbnas pabota Ne3 mo teme
42 «Baxaenne HeMeTauIbl U UX bubmorexa [JOK
https://m.edso0.ru/00ae0e18
COCIUHCHHUS»
OO01mas xapakTepuCcTHKa
XUMHYECKUX JIEMEHTOB —

43 MeTaJuioB. MeTajuinaeckas CBs3b 1 bubnuoreka [{OK
MEeTaJUTNYeCKasl KpUCTaJInyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nYecKue CBOMCTBA
METAIIJIOB
XHMHYECKHE CBOMCTBA METAJLIOB.

44 DIIEKTPOXUMUYECKUHN P bubmmorexa [TOK

N https://m.edso0.ru/00ae1156
HaIpsDKEHUHA METaJIOB
OO111e crnocoObl MOTyYeHHS
MetaiuioB. CriiaBbl. Beruucienus
45 [0 YPAaBHEHUSIM XUMHYECKUX bubmorexa [JOK
. https://m.edso0.ru/00ae1156
peakIuii, €clii OJIMH U3 PearecHTOB
COJICPKUT TIPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK

https://m.edsoo.ru/00ael278



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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bubnunoreka LIOK

47 Ienotnee MeTauis! https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
Kasus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHBIE METAJIIbI — bubmuorexa [IOK
KaJblIUi U MarHuit https://m.edsoo.ru/00ae15e8
50 Baxkneiime coeIMHEHUS KaJIbIIHs bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O606HuleHI/Ie U CHCTEMATHU3ALIHS
3HAHUH
59 JK&cTKOoCTh BOJEI U CIIOCOORI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKECTKOCTh BOIBI U METOLEI €6 bubmorexa [JOK
" https://m.edso0.ru/00aelae8
yCTpaHEHUS
. bu6nunorexa LIOK
>4 Asmommimii https://m.edso:)_.[rUIOanlc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubmuoreka [IOK
TUIPOKCHIA https://m.edso0.ru/00aelc64
bu6nunorexa LIOK
56 Keneso A https://m.edsocl)_.[rUIOanld86
57 Oxkcupl, TUIPOKCUBI U COJIU bubmmnoreka [JOK
xenesa (1) u sxemesa (1) https://m.edso0.ru/00ae35e6
58 O6O6HVIGHI/IG 1 CHCTEMaTH3aIIHS
3HaHUI
59 [IpakTuueckas padorta Ne 7. bubnmoreka [JOK

Pemenne SKCIICPUMCHTAIIBHBIX

https://m.edso0.ru/00ae3de8
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3a71a4 110 TeMe «Bakuenue
METAJUIBI M UX COEIUHEHUS)

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH

U3 PEareHToB JIaH B U30BITKE WIN bubnuoreka [JOK
60 1
COAEPKUT IpUMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BBIXO/Ia IPOIYKTa
peakumn
61 O00011IeHIE U CUCTEMATU3AIUS 1
3HAHUU
KonTponbnas padota Ne4 mo teme
62 «Baxunennme MeTauIbl ¥ UX 1
COETUHEHUS»
63 BemectBa u Mmarepuassi B 1 bubmuoreka [IOK
MOBCEIHEBHON KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne 1 bubmuoreka [IOK
OKpY>Karolleu cpeibl https://m.edso0.ru/00ae4270
65 Ponp x¥muu B pelieHun 1 bubmmnoreka HOK
AKOJIOTHUECKUX MPOOIEM https://m.edso0.ru/00ae4270
66 PesepBHblil ypok. O6006111eHNIE U 1 bu6muoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PesepBHblitl ypok. O600m1eH1e 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o0111eHNE U 1 bub6muoreka [IOK
cUucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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