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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUs COCTaBIICHA Ha
OCHOBE TpeOoBaHUN K pe3ylibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeNnbHOMN
porpamMMbl OCHOBHOT'O 0011ero o0pa3zoBanus, npecrabieHHbix B ®I'OC 000, a
TaKk)ke Ha OCHOBE (henepanpHON paboueil MporpaMMbl BOCIUTAHHUS U C YUETOM
KOHLEMLIUNA MPEernofaBaHus y4yeOHOro mnpeamera «XuUMHUs» B 00pa3oBaTEIbHBIX
opranm3anmsix  Poccuiickoit  ®epepamuu. [lporpamma  paspaborana st
UCITOJIb30BaHUs 000py10BaHus LieHTpa « Touka poctay.

[TporpamMma o xumMuu Aa€T MpeACTaBICHUE O LENsIX, O0IIe cTpaTeruu o0y4deHus,
BOCIIUTAHUSI U Pa3BUTHS OOydYarOUMXCsl CpPEICTBAMH YYEOHOro MpeaMera,
YCTaHABIMBAaET 00s3aTeNbHOE TMPEAMETHOE COJAEpKAHMUE, IpeayCMaTpUBaeT
pacmpenesieHre ero no KiaccaM M CTPYKTYPUPOBAaHHME IO pas3jieiiaM M TeMaM
OporpaMMbl 1O XHMHH, OINpPEAENseT KOJIUYECTBEHHbIE U  KayeCTBEHHbIE
XApaKTEPUCTUKU COJEPKAHMSI, PEKOMEHIYEMYIO IOCIEAOBATEIBHOCTD W3YUYEHUS
XUMHA C Y4YETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKH
y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYarolmmxcs, ONPEIeIseT
BO3MOXKHOCTH TIpeAMETa JJI1 pealu3aluud TpeOOBaHWH K pe3ysibTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHus, a TaKke TPeOOBaHUM K pe3yjbTaTaM OOyYEHHsS XMMHUU Ha YPOBHE
Heiaeil M3ydeHWs INpeIMeTa M OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
NEeATEIbHOCTH 00YYaIOLIErocs o0 OCBOCHUIO y4eOHOTO COJIEp KaHMUSI.

3HaHWEe XHMMHHM CIYXUT OCHOBOM sl  (OPMHPOBAHHUS  MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXXKHYIO
pOJIb UrparoT (QopMHUpYyEMble XUMHUEH MpEeACTaBIECHUS O B3aMMOIPEBPALICHUIX
SHEPruy U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJE, O MyTSAX PEUICHHs TII00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, JSHEPreTUUYECKOM,
MUIIEBON U 3KOJOTUYECKON O€301MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuyeHne xumuu:

-CIIOCOOCTBYET peajn3allii BO3MOXKHOCTEH JUIsl caMOpa3BUTHUA M (HOPMHUPOBAHMUS
KyJbTYpPbl JINYHOCTH, €€ 001Ieil 1 QyHKINOHAIBHON IrPaMOTHOCTH;

-BHOCUT BKJaJ B (OPMHUPOBAHME MBILUIEHUS M TBOPYECKUX CIOCOOHOCTEH
oOy4JaronMxcsi, HaBbIKOB HMX CAMOCTOSITEIbHOW Y4yeOHOW  JesITeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

-3HAKOMUT €O CHeuu(UKON HAyYHOTO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA1a HA €JUHCTBO MPUPO/IbI U YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLINXCS;
-cIocOOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO--
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBieHUs] B OOyYE€HHH XHUMHUU OOECHeuMBarOTCs crenuduxoin
ColepKaHusl  y4yeOHOro  MpenMeTra, KOTOPBIA  SBISETCS  IeIarOTH4YecKH



aJanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKH XMMHUH Ha OMpEeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30oBaHUsS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMBI IMMEPBOHAYAIBHBIX IMOHSITHUN XUMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OPraHUYECKON XUMUH.

CTpykTypa colepKaHHs MpPOTrpaMMbl IO XUMUU CHOPMHpPOBaHA Ha OCHOBE
CUCTEMHOT0 Moaxoja kK €€ mzyueHuro. Conep:kaHue CKIAAbIBACTCS U3 CHUCTEMBbI
MOHATUM O XHUMHUYECKOM  DBJIEMEHTE M BEIIECTBE W CHUCTEMBI IOHATHH O
XxuMu4eckol peaknuu. OO0e 3T CHCTEMBbl CTPYKTYPHO OpPraHHM30BaHbl I10
MPUHLHNITY TOCIEIOBATEIbHOTO PAa3BUTUSl 3HAHWKA HA OCHOBE TEOPETHUYECKUX
IIPEJICTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU,

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBA3H;

— TPEACTaBICHUM 00 JIEKTPOJIUTHUECKON JUCCOIMALIUY BEIIECTB B paCTBOPAX.
TeopeTnueckne 3HaHUSI pACCMATPUBAIOTCS HA OCHOBE MITUPUYECKH MOJTYUYEHHBIX
U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEAOBATEIBLHO OT OJIHOIO YPOBHS K
JPYroMy, BBITIONHSA (YHKIMU OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJIYUYCHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue MmporpaMMbl 0 XUMHH CIIOCOOCTBYET (DOPMUPOBAHHIO MPEACTABICHUS
0 XMMHWYECKOM COCTAaBJIAIOLIEN HAy4YHOM KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOU
IIPUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHUIO U METOAAM IO3HAHUS B
Hayke. M3ydyeHune XHWMUM TMPOUCXOAUT C MPUBJICYCHUEM 3HAHUM W3 pPaHeEe
M3YYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromuii Mupy, «buosnorus. 5—7 kimacce»
u «Pusnka. 7 Kmacey.

[Ipy m3y4eHUM XUMHHM TPOUCXOIUT (POPMUPOBAHHE 3HAHUNM OCHOB XMMHUYECKOMN
HayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKON JEATEIBHOCTH
YyeJoBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KYJBTYpHI. 3ajladya yueOHOro
npeaMera COCTOMT B (DOPMHUPOBAHMM CUCTEMbl XUMUYECKUX 3HAHUM —
BOXHEHIMX (DaKTOB, TOHITUH, 3aKOHOB W TEOPETUUECKUX MOJIOKCHUH,
JIOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHWS TIPU W3YYEHUW BEIIECTB U
XUMUYECKUX peaKiuii, B (OPMUPOBAHUU U PA3BUTUU MO3HABATEIHHBIX YMEHUH U
UX TIPUMEHEHWHW B Y4YeOHO-TO3HABATEIIbHOW ¥ y4eOHO-UCCIIeI0BATEIhCKON
NeATeTLHOCTH, OCBOCHHMM TIPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEIIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipy wm3yyeHMM XUMHUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs BaKHOE
3Ha4YCHHUE TPUOOpEeTH TaKUe 1eJIH, KaK:

— (hopMUpPOBAHME  UHTEIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO DPEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS KOBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;



— HAIPaBJICHHOCTh 00YYEHHUsI HA CUCTEMATHYECKOE MPUOOIICHHE 00YyUYaroImuxcs K
CaMOCTOSITENIFHOM TMO3HABATENFHOM JIEATENbHOCTH, HAYYHBIM METO/IaM IMO3HAHUS,
(bopMUPYIOIIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHne YCJIOBHM, CIOCOOCTBYIOMIMX MNPHUOOPETEHUIO OO0YyYaIOUUMHUCS
OTbITa Pa3HOOOpPA3HOW MAEATEIBHOCTH, MO3HAHUS M CAMOTO3HAHUA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX yHHBEpPCaJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ¢dopmupoBanue  oOmiedl  (QYHKIIMOHANIBHOM U E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSICHATh U OLEHUBATh SIBJICHUS
OKPYAIOIIEr0 MHpA, MCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YYCHHUH
XUMHUH, TPUMEHSTh HMX MpPU pEUIEHUU Npo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOH AESITENBbHOCTH;

— ¢popMupOBaHUE y OOYyYarOUIMXCS T'YMAHUCTUYECKUX OTHOILEHUH, MOHMMAaHHUSA
[EHHOCTH XMMHUYECKUX 3HAHUU JIJIS1 BBIPAOOTKHU SKOJIOTHUYECKHU 1IeTIECO00pa3HOTO
MOBECHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIAX COXPAaHEHUS CBOETO
3I0POBBS U OKPYKAIOIIEN IPUPOJHON CPENBL;

— pa3BUTUE MOTHUBAIMM K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY TPO(HIIS M HAIPABIEHHOCTH AATBHEHIIIETO
oOyueHus.

OO1ee 4nca0 4acoB, OTBEAEHHBIX AJI M3YUYEHHUS XUMHUHM HA YPOBHE OCHOBHOTO
oOmero oOpasoBanus, coctaBisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

[lepBOHaUaNIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Posib XMMHM B )KM3HU YETIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelmlecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATrpEraTHO€ COCTOSIHUE BEIIECTB.
[Tonsitue o Meromax mo3HaHus B xumuu. Yucteie BemectBa U cmecu. CriocoOsbl
pa3aeieHust CMeceil.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE AIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThi€ U CIIOXKHBIE BelEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO JJIEMEHTA B COEIUHEHUH.
KommuecTtBo BemectBa. Monbs. Mossgprass macca. B3anMOCBSI3b  KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

OU3NYECKNE U XUMUYECKUE SBIICHUSA. XUMHUUYECKAS PEAKIUs U €€ MPU3HAKHA. 3AKOH
COXpAaHEHHMS MAacChl BENIECTB. XHUMHUYECKHEe ypaBHeHHs. Krnaccudukarus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).
XUMHUYECKUMN HKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKON IMOCYJI0M, TpaBuiamMu paboOThl B JabopaTopuu H
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pazioKEHUE TUIPOKCHIA
menu (I1) npu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosr Meau (11),
U3Y4YEHUE CIOCOOOB Pa3JEeNeHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HAONIOJIECHUWE W  ONHWCaHuEe  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJENEH MOJEKYJ
(IIapoCTEepPKHEBBIX ).

Baxueiimme npeacTaBuTeN HEOPraHUYECKUX BEIIECTB

Bo3gyx — cMmech ra3oB. CocraB Bo3zayxa. Kucimopon — 3jeMEHT U IpoOCTOE
BemecTBo. HaxoknmeHue kucimopoma B TpupoAe, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxkcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJYyYeHUs] KHUCJIOpoJa B Ja0OpaTOpud U MPOMBIUIEHHOCTH. Kpyroropor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBoi 3 PexT XUMMUYECKON peakIui, TEPMOXUMUYECKUE YPAaBHEHUS, K30~ U
DHAOTEPMUYECKHE PEAKIMU. TOIIMBO: yrojb M METaH. 3arps3HEHHE BO31yXa,
yCUJIEHHE MApHUKOBOI0 3(pdekTa, pazpylieHrne 030HOBOTO CIIOSI.



Bonopon — snemeHT U mpoctoe BemecTtBo. HaxoxkaeHune BomopoAa B IPUPOJE,
duznyeckue M XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CIOCOOBI TOTYUYCHUS.
Kucnots! u conu.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHCHHUSIM.

dusnueckue cBOMCTBA BoAbl. Bona kak pactBopurens. PactBopel. Haceimennsie n
HEHACBILLICHHbIE pPacTBOpBl. PacTBOpMMOCTH BemecTB B BoAe. MaccoBas nois
BEILECTBA B pacTBOpe. XMMUYECKHE CBOMCTBA BO/bl. OcHOBaHuUA. Poiib pacTBOpoB
B MPUPOJEC M B KU3HHU 4eJIoBeKa. KpyroBopoT BOAbI B MPUPOAE. 3arpsi3HEHUE
NpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHenuid. Oxcuasl.  Krnaccudukarms
OKCUJIOB:  coyieoOpa3yroniue  (OCHOBHBbIC, KHUCJIOTHbIE, aM(OTepHbIE) W
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue U XUMHUYECKUE
CBOWCTBA OKCUIOB. [lonyuenne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHUH: IIETOYH U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknarypa ocHoBanuii. PU3MYECKHE U XHUMHUYECKHE CBOMCTBA OCHOBAHMIA.
[Tomy4yeHnne OCHOBaHMIA.

Kucnotel. Knaccuduxanus xucinor. Homenkmarypa kucnor. ®dusmyeckue u
XUMHYECKHEe cBoMcTBa KHUCIOT. Pan axktmBHOcTH MeTauioB H. H. bekerosa.
[lony4deHnne KUCIIOT.

Comu. Homenkiarypa coneil. DHU3NYECKME W XUMHYECKHE CBOMCTBA COJICH.
[TomyyeHue couei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.
XUMUYECKUMN SKCIIEPUMEHT:

KA4ECTBEHHOE ONPEACIICHUE CONEPKAHUS KHUCIOpPOJa B BO3AYyXE, IOJIy4YEHHUE,
cobupaHue, pacrlo3HaBaHWE W HU3YUYEHHE CBOMCTB KHCIOpOJa, HaOI0JeHHEe
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
NpeKpalieHusi TopeHus (moxkapa), O3HAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWMCTB, MOJYy4Y€HUE, COOMpaHHe, PACHO3HABAHME W U3YyUYECHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3ll0B BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOICHUCTBUE BOJBI C METAJUIAMHU
(HaTpyeM ©  KaiblueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpPUAIIOB),
UCCJICIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3yueHue B3aumojneicTBua okcuaa meau (II) ¢ pacTBopoM cepHOIl KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpaIU3aluu, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METajljla JAPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/ad IO TeMme «BakHeWlne Kiacchl HEOPTaHUYECKHUX
COCIMHEHUI.

ITepuonnueckunt 3axkoH u Ileproanueckas cucrema XuMHIECKUX 3iaeMeHToB /1. 1.
MenneneeBa. CtpoeHne atomMoB. XuUMHYeCcKass CBI3b.  OKHUCIHUTENIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIUH



ITepBble MOMBITKM KJIACCU(UKALMU XUMUUECKUX 31eMeHTOB. [loHATHE O rpynmax
CXOIHBIX 3JEMEHTOB (ILEJTOYHbIE W IIEIOYHO3EMEIbHBIE METAaJUIbl, T'aJIOIE€HBI,
MHEPTHBIE Ta3bl). OIJIEMEHTHI, KOTOpble O0O0pa3yloT aMQOTEepHBIE OKCHUABI U

TUIAPOKCHUIBL.
[lepnognueckuit 3akoH. llepmommyeckas cucremMa XUMHUYECKUX JJIEMEHTOB /.
N. Menneneesa. KopoTkoneprnoanas 151 JUTMHHOIIEPUOIHAS dbopMbI

[lepnoguueckon cucteMbl XxuMuueckux 3ieMeHToB JI. Y. MenneneeBa. Ilepnonsl
u rpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aroMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHE
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.
3aKOHOMEpPHOCTM HM3MEHEHHUS paadyca aTOMOB XUMHYECKHX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYyMNIaM U MEepUoJIaM.

3nauenune llepumoamyeckoro 3akoHa u llepuomnueckord CUCTEMBI XUMHYECKHX
DJIEMEHTOB JUIA pa3BUTHA Hayku W npakTtuku. [[. U. MenaeneeB — y4€HbIM U
IpaKJaHUH.

Xumuueckass  cBsi3b. KoBajlieHTHas (MoOJisipHAsT M HEMOJSIpHas)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. FIOHHAs CBS3b.

Crenenp okucieHus. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHUCJIEHUS] U1 BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUMN SKCIIEPUMEHT:

u3ydeHue oOpa3loB BELIECTB METAJUIOB U HEMETauIOB, B3aUMOJIEHCTBUE
TMAPOKCHJA LMHKA C pacTBOpaMU KHCIOT M IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pEeaKkUui
(ropenue, peaklny pa3ioKeHUs, COSTUHEHU).

MexnpenMeTHbIe CBSI3H

Peanmnszanust MeEXNpeAMETHBIX CBSI3€M NpH HM3Y4YEHUHM XHMMUM B 8§ Kjacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIsl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAY4YHBIN (DaKT, TUIIOTE3a, TEOPHUsl, 3aKOH,
aHalln3, CHUHTE3, KiacCU(pUKalus, NEPUOAUYHOCTb, HAOJIO/IEHUE, DKCIEPUMEHT,
MOJIEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHUE.

®dusnka: marepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
paZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TEJNO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBAa, Tra3, (U3MUECKHe BEIMYMHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/b1, CoNHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpATbl, TOPHBIE MOPOJbI, MOJE3HBIE
MCKOMAEMBIE, TOILUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo n XumMuyeckas peakiuus

[lepnognuecknit 3akoH. llepuomuueckas cucremMa XUMHYECKUX DJIEMEHTOB /.
N. MenpaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XAMHUYECKUX OJJEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrtpoeHure BeniecTBa: BUIAbl XUMUYECKON CBSI3H. THUIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEMETKH W BUJA
XUMUYECKOU CBSI3H.

Knaccudukanms © HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanusa XuMUYECKUX pEeakUuid MO pa3MYHbIM IpH3HAKaM (110 YHCIy U
COCTaBY YYACTBYIOIIMX B pPEaKUWU BELIECTB, MO TeIIoBoMYy 3(ddexTy, 1o
VU3MEHEHUIO CTENEHEH OKHMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OPAaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHUS.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTeHHBIX U T€TEPOrEHHBIX
peakuusx. llonarue o karanmse. [loHsTre 0 xumuueckom paBHoBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU U TOJOKEHUE XUMHUYECKOIO
paBHOBECHUSL.

OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEILHON peaKuuu. CocraBienue YPaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust HPNEKTPONUTUYECKON ITUCCOLUMALMHU. OJEKTPOIUTBI U HEDIEKTPOJIHTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAllUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp qucconuanuu. CUIbHbBIE U C1a0bIe DJIEKTPOIUTHI.
Peakuun woHHOro oOMeHa. YCJIOBHUSI MPOTEKAHHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHbIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUECKOMN
nuccormanyu. KauecTBeHHbIE peakiny Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.
XUMUYECKUMN IKCIIEPUMEHT:

O3HAKOMJIEHHE C MOJEIISIMU KPUCTAIIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB
— METaJVIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHIa
HaTpus), HCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peaKuuu OT
BO3JICHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  DJIEKTPOIPOBOIHOCTHU
pacTBOpOB BEHIECTB, MpoLEecca AUCCOLNMALNM KHCIOT, WIEIOYEed U COJIEH
(BO3MOXXHO  MCHOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX — NPU3HAKU  NPOTEKAHWsS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHWE BObI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakluu PasyIoKEeHHs, COSUHEHUS), pacllO3HABAHUE HEOPraHMYECKUX



BEIIECTB C TIOMOLIbIO KAaYECTBEHHBIX pPEAKIUMHA Ha HOHBI, peIlICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMmeramibsl 1 X coequHEHUs

OOmrast  xapaktepucTuka TamoreHoB. (OCOOCHHOCTH  CTPOSHHUS  aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TajlloreHoB. XWMHYECKHE CBOWCTBA HAa MpPUMEpPE  XJopa
(B3aMMOJEHCTBHE C METalIaM{, HEMETaUIaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KHUCTIOTa, XMMUYECKHME CBOMCTBA, MOJydyeHHE, NMpUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOJIOPOJAa Ha OpPraHu3M 4elioBeka. BaxHeiiine XJOpuIbl U UX
HAXOXKJIEHUE B IPUPOJIC.

OO6mast xapaktepuctuka d3JeMeHTOB VIA-rpynmbel. OcoOeHHOCTH — CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3nYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOICTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMUYEeCKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUecKue W XUMHUYECKHE CBOMCTBa (00mME Kak
NPEACTaBUTENS Kjacca KHUCIOT W cleuupuyeckue). XHUMHUYECKHE pPEaKLuH,
JeXallue B OCHOBE IMPOMBIIUIEHHOTO CHOCO0a MOJYYEHUsI CEPHOM KHCIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLUs Ha
cyib(dar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHHA B MpUpojie. XHUMHYECKOE
3arpsiI3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAIIECHUS.

OO6mas xapakTepuctuka 35eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHCIEHUsA. A30T, pacupoCTpaHEHHWE B IPUPOJE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkrue 1 XMMHUUYECKHE CBOMCTBA, NOJyueHue U npuMeHenue. Conu aMMOHus,
ux (U3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHUCIIOTa, €€ MOJydeHHe, (PU3MUYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kiacca KHUCIOT W cHenuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCcTBE MHHEpaJIbHBIX
yA0OpeHuil. XuMHUYecKoe 3arpsi3HEHUE OKPY KaIOIIel Cpe/ibl COETMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHE BO3AyXa, MOYBBI M BoA0EMOB). Docdop,
alnoTponHeie Moaudukauuu (Gochopa, uUMUECKUEe U XUMHUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas Kuciaora, PuU3HIeCKue U XUMUIESCKHUE CBOMCTRA,
nosryderue. Mcmons3oBanue GocdartoB B kauecTBE MUHEPAIBHBIX YI00OPEHUT.
OO6mast xapaktepuctuka diaeMeHTOB [VA-Tpynmbel.  OcoOEHHOCTH  CTPOCHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIEHHUS.  YIJEpoA,  aJUIOTPOIIHbIE
Moau(puUKalMKU, PpPAcIpOCTpaHeHWEe B MpUpoae, (U3MUEeCKHUe U XUMHUYECKHUE
cBoiicTBa. AncopOrius. KpyroBopot yriepoaa B mpupojge. OKCuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUe MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a ri00albHOTO TMOTEIUICHWS KJIMMaTa, MapHUKOBBIN
abdexT. YronbHas KucinoTa U €€ coiu, ux (U3MUYEeCKue U XMMHYECKUE CBOICTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.



Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIUHE, TPOMBIIUIEHHOCTH U CEJICKOM
XO3SMCTBE.

[lepBoHavya/IbHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHUAX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJINLEPUH, YKCYCHAsI KACIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTb),
OPOAYKTBl WX TepepaboTku (O€H3WH), UX pOJIb B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHpax, OeKax, yriieBogax — U uxX
ponu B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCOUHEHHUI.

KpeMuuii, ero ¢u3ndeckue U XUMUUYECKHE CBONCTBA, MOJTyYEHUE U MPUMEHEHUE.
Coeaunenust kpemHusi B npupojie. OOmue npencraBieHus 00 OKCUIE KPEeMHHUS
(IV) u xpemuueBoit kwuciore. CHIMKATBl, WX UCHOJb30BaHUE B OBITY, B
MPOMBIIICHHOCTH. BakHEeHIue CTPOUTENIbHBbIE MAaTepHANIbl: KEpPAMHUKA, CTEKIIO,
IEMEHT, OeToH, xene300eToH. IIpobiiembl 0€30MacHOrO0  UCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

XUMHUYECKHUIN IKCTIEPUMEHT:

U3yueHHE O0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKIMN HAa XJIOPU-MOHBI U HAONIOJECHHUE NPU3HAKOB
UX TPOTEKAHMSI, OMBITHL, OTPAXKAIOIIUE (PU3NYECKHE M XHWMHYECKHE CBOMICTBa
TaJOT€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJICOMATEpHAIOB), HaOIIOIEHNE TTpoliecca OOYIJIMBaHUs caxapa IMoJj JEeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON peakiny Ha cylbdar-
WOH W HaOJI0JieHWe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEeHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3yYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U QocdaT-uOH U U3y4YEeHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEMCTBAE KOHIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4yeHue Mojenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢QyuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HAaBaHUE U W3YUYECHHE
CBOMCTB YTJICKMCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT |
CUJIMKAT-MOHBl W W3YYECHHE MPU3HAKOB UX NPOTEKAHHUS, O3HAKOMIICHHE C
NPOAYKIUEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCIUHEHUS.

MeTanibl 1 UX COeTMHEHUS

OO0mmasi xapakTepuCTHKa XUMUYECKUX DJIEMEHTOB — METAJVIOB HA OCHOBAHMM HX
nojiokeHuss B llepuoguueckonm  cucreMe  XMMHYECKHX  JJIEMEHTOB /.
N. MenpneneeBa u ctpoeHus: atToMoB. CTpoeHHE METaIoB. MeTamndeckasi CBA3b
U METAUIMYECKAas] KPUCTAJUIMYECKas pEemETKA. DNEKTPOXUMHUYECKHU  pAll
HarnpspkeHU MeTtawioB. Ou3nyeckue U XMMUYEeCKrue CBOMCTBAa MeTaiuioB. OO0mme



CrocoObl ToyyeHus: MeTaioB. [loHATHE O KOPpPO3UMU METAIOB, OCHOBHBIE
CIOCOOBI 3amuUThl UX OT Kopposww. CruiaBel (CTajlb, YyTyH, AIOPATIOMUHUH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTayuibl: MOJOXKEHHE B lleproanyveckor CUCTEME XUMHYECKHX
anemeHToB JI. WM. MenaeneeBa, CTpOEHHME KX aTOMOB, HAaXO0XJAECHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHHWe WIENOYHBIX METAVIOB MU MX
COeJIMHEHU.

[IlenouyHo3eMeNnbHBIE METAJIBI MATHUN Y KAJIBIUU: TOJ0KeHUE B Ilepuoanueckon
cucreme xumudeckux sieMeHTtoB J[. WM. MenaeneeBa, cTpoeHHME HX aTOMOB,
HaxoXJeHue B npupojae. duznueckue 1 XUMHUYECKHAE CBOMCTBA MarHus U KaJbIUsl.
Baxxneiiime coequHeHns Kanblus (OKCUI, THIPOKCU, coyin). JKECTKOCTh BOJBI U
CIOoCOOBI €€ YCTpaHEeHHUS.

AJFOMUHHN: TI0J0KeHUE B [lepronndeckon cucTeEME XUMHUYECKHX 3JEMEHTOB [l
W. MenneneeBa, CTpO€HHWE aTOMa, HAXOXIECHHE B Ipupone. Puznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THPOKCHU]IA
ATIOMUHHS.

Kenezo: mnonoxenue B llepmogmyeckorl cCHCTEME XUMHUYECKHX 3JIEMEHTOB [l
N. MenneneeBa, CTpOEHHME aToOMa, HAXOXKIECHHE B Ipupone. Puzndeckue u
XUMHUYECKUE CBOMCTRBA xkenne3a. OKCUIbI, THIPOKCU bl U cosn xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

XUMUYECKUMN SKCIIEPUMEHT:

O3HAKOMJIEHUE C 00pa3iaMu METAJJIOB U CIUIaBOB, MX (M3HMUECKUMHU CBOMCTBAMH,
WU3YUYCHHE pEe3yJbTaTOB KOPPO3UHM METAUIOB (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEHW B3aMMOJICHCTBUSI OKCUA KalbIlUg M HATPUS C
BOZIOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOMCTB
KECTKOM  BOABI, TMpollecca TOPEHHsS JKejle3a B KUCIOpoJe  (BO3MOXKHO
WCIIOJB30BaHUE BHUJEOMATEPUATIOB), MPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX
peakiuii Ha MOHBI: MarHusl, KalblUs, aTIOMUHUS, IIMHKA, xene3a (II) u xenesa
(I17), menu (II), HaOmromeHUE W OMKMCAHUE TMPOIECCOB OKPAIIMBAHUS IUIAMEHHU
MOHAMHU HATPUS, KAJIUS U KaJIbIUs (BO3MOXHO MCIIOJIb30BaHUE BUACOMATEPUATIOR),
uccienoBaHue aM(OTEpHBIX CBOMCTB THUIAPOKCHIA AIOMUHUS W THIPOKCHIA
[IUHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3aa4 M0 TeMe « BakHenIlne MeTauibl U UX
COEIUHECHUS.

XUMHS U OKpYyKarolas cpeaa

Bemectsa u wmarepwansl B MNOBCEIHEBHOW JKM3HM 4elOoBeKa. bezomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arps3HECHHE OKpYyKawmleil cpeabl (TpeaenbHass JOMyCTHMAast
KOHIIeHTpalus BemecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

XUMHUYECKUMN IKCIIEPUMEHT:

u3yyeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIABBI METaUIOB, MOJIMMEPHbIE
MaTepualbl).

MexnpeaMeTHbIe CBSI3H



Peanuzanuss MeXnpeAMETHBIX CBSI3ed MpH HM3yYeHHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMHU JJISi OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HaY4YHbIE TTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaNMM3, CUHTE3, KiIacCHU(pUKAIMs, TEPUOAUIHOCTh, HAOIIOJACHUE, IKCIICPUMEHT,
MOJCIMPOBAHUE, W3MEPEHHE, MOJeNb, SBJICHHE, NApPHUKOBBIM  A(DPeKT,
TEXHOJIOTUSI, MaTEPUAIIbI.

®dusuka: mMaTepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHJ, U30TOIIHI,
PaMOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUUYECKUI 3apsiz, HPOBOHHKH,
HOJYIIPOBOJIHUKHY, JUAIIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, TeNo, O00BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: (¢otocuHtes, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPATbI, FOPHBIE MOPOIBI, MOJE3HBIE
MCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHUS MIPOrpPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
JIOCTUTAIOTCSl B XO/€ OOy4YeHHUsI XMMHUHU B €IMHCTBE YYCOHOW M BOCHUTATEIbHOU
JNESATEIbHOCTH B COOTBETCTBUM €  TPAJAUIMOHHBIMH  POCCUUCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIIECTBE TMpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYarOIINXCA.

JInaHOCTHBIE pe3ynbTaThl OTPaXkaroT TOTOBHOCTH 00yUaroIIMXCst
PYKOBOJICTBOBATbCSI CHUCTEMOM TMO3WTHBHBIX [EHHOCTHBIX OPUEHTAIMA W
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) MaTpuOTHYECKOTO BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY H
HAYyYHOMY HAcCJEIWI0, TOHMMAaHMS 3HAYCHHS XWMHUYECKOM HAyKH B JKU3HHU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) TpaKIaHCKOTO BOCITUTAHUS:

IPEJICTABJICHNS O COLMAIBHBIX HOPMax M MPaBUJIAX MEXKJIMYHOCTHBIX OTHOIIEHUN
B KOJUIGKTHBE, KOMMYHMKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIIeI0BAaTENbCKOM, TBOPYECKOM M JOpYrMX BUAAX JESTENbHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BHITIOJTHEHUH
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO3/JaHUM  Y4YEOHBIX TMPOEKTOB, CTPEMJICHUS K  B3aUMONOHUMAHUIO U
B3aMMOIIOMOIIY B MPOIIECCE ATON yUeOHOU NeaTeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ TMOBEJACHUWE W MOCTYNKM CBOUX TOBApUIICH C MO3WUIMHM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) IICHHOCTH HAYYHOTO MTO3HAHUS:

MHPOBO33PEHYECKUE TMPEJICTABICHUS O BEIIECTBE M XHMUYECKOM PEaKUuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
I03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOAMMBIE sl OOBSICHEHHUs HAOJIOJaeMbIX MPOIECCOB M SIBICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4YeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH,



WHTepec K OOYy4YeHHWIO U TIO3HAHWIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) hopMHUpOBaHHS KYJIbTYPHI 3I0POBB:

OCO3HAHHE TICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBHIO,
YCTAaHOBKM Ha 3JI0OPOBBIN 00pa3 >KW3HU, OCO3HAHHE IOCICACTBUI M HEMPHUATHE
BpEJIHbIX TPHUBbIYEK  (YMOTPEOJICHHS  aJKOroJis, HApKOTHUKOB, KypEHHS),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peaibHOM KU3HH,

5) Tpy10BOTr0 BOCIIMTAHU:

MHTEpPEC K MPAKTUYECKOMY H3YyYECHHIO MpoQeccuil W Tpyla pas3IuyHOTO poJia,
yBaXEHUE K TPyAYy U pe3yibTaTam TpPYAOBOW NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BBIOOP
WHIUBUTyJIbHON TPACKTOPUU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(heCCHOHATBLHON ACATENHPHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MPOGECCUOHAIBHOU CpeIe;

6) PKOJIOrHYECKOr0 BOCIIUTAHUS:

AKOJIOTHYECKH IEJIeCO00pa3HOE OTHOIICHNE K MPUPOJIEe KaK NCTOYHUKY KM3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBaHHUS, TMOHMMAaHHE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICHXHMYECKOMY 37I0POBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUIX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble TpPU U3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAlOLEd TPUPOJHON CPEOH, I NOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHHUSA TJOOATBHOTO  XapakTepa
DKOJIOTHYECKUX TMPOOJeM M MyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MTO3HABATEIIBHOM,
KOMMYHHMKATUBHOW M COLMAJIBHOMN MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX  pe3yJbTaTOB  BBUACIAIOT  3HAYUMBbIE  JUIA
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 3TUX MPEeaMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHON
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIe yUeOHbIE EWCTBUS (I103HABATENIbHbIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE OOecrneurnBaloT (QopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMU
JEATEIIBHOCTH.



[To3HaBaTebHBIE YHUBEPCAIbHBIC YUEOHBIE I1CUCTBUS

ba3oBpie nornueckue AeUCTBUA:

YMEHHSI UCTHOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI IPU OCBOCHUM 3HAHUM:
PacCKpbIBaTh CMBIC XUMHUYECKUX MOHATUN (BBIACIATh UX XapaKTEPHbIC MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTUMH MOHSITUSIMU), UCIIOJIH30BAThH MOHSITHUS J1JIS
OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBJICHUI, BHIOMpPATh OCHOBAHUSA M KPUTEPHUU
Uit KjJaccuUKaIMM  XMUMHYECKMX  BEIIECTB M XMMHUYECKHX  PEaKluid,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE paCCYX ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 110 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHUE TIPUMEHSATh B TMpOIECCe TO3HAHUA TMOHATUA (NIpeAMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE TIPEACTaBICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMHu4eckas (opMmysia W YypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUH y4eOHO-TIO3HABATENIbHbBIX 33j/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaATh CYIICCTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHBIE CBSI3M U
MIPOTUBOPEYHS B U3yUaeMbIX MTPOIIECCAX U SBIICHUSIX.

ba3oBreie uccienoBaTenbCKue IeUCTBUS:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCH B KAayeCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEeHUE OMbITa [0 TUIAHUPOBAHUIO, OPraHU3alMM W  TPOBENICHUIO
YUYEHHUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €r0 Pe3yJibTar, POpMYyIHpPOBaTH 000OILIEHUS U
BBIBO/IbI IO PE3YJIbTATaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABIATh OTUET
0 MpOJIeTITaHHOM padoTe.

Pabota ¢ undopmarmeii:

yMEHHE BBIOMpATh, aHAIM3UPOBATH W  HUHTEPIPETUPOBATH HH(POpPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM IPEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSTh pa3IMYHbIE METOABbl W 3alpoChl MPU TOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWUMBIX JJIsi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a71a4 OMPEICIEHHOTO TUTIA, IPUOOPETEHHUE OTBITA B
00JJacCTU  HMCMOJIB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIB30BAHUS PA3TUUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANbHYIO (hOpMY MpeacTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;



YMEHHME  MCIONb30BaTh M  aHAJIM3MpOBaThb B  IIpolecce  ydyeOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEIBbI.

KoMMmyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIC ACHCTBUS:

YMEHHS 3aJlaBaTh BOIPOCHI (B X0/€ nuayiora u (WiM) AUCKYCCHH) MO CYILECTBY
oOcyxknaeMol TeMmbl, (OPMyIMPOBaTH CBOU TMPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHCHUS MPEIJIOKECHHOMN 3a/1a4H;

YMEHUSA MPEJCTABISATH MOJYYEHHBIE PE3YJIbTAThl O3HABATEIBHOM JIESITEILHOCTH B
YCTHBIX U MUCbMEHHBIX TEKCTAX; JI€JaTh MPE3CHTAIMIO PE3YJIbTATOB BBINOJIHEHUSA
XUMHYECKOTO IKCIepruMeHTa (71a00paTopHOTO OMbITa, JIAOOpaTOPHON PabOTHI IO
HCCIICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO ITPOCKTA);

yMEHHS y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHM B  COBMECTHOM
MO3HABATENIbHOM UM MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HHUKAIOIIUX MPOOJieM Ha OCHOBE YuéTa OOLIMX HHTEPECOB M COTJIACOBaHUS
no3uruii (00CyXaeHusl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U Apyrue).

PerynaruBHbie yHUBEpCaIbHbIC yUeOHBIE IEHCTBUS:

YyMEHUE CaMOCTOATEIBLHO OIpPEACNATh LeTu JACSITEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBJISATh, KOHTPOJUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
TIOJTYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHWBATh COOTBETCTBHE IMOJIyYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHUE
WCITOJIB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, TIPETIaraeMbIe B YCIIOBUH 3aJIaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX PEe3yNhbTaTOB MO OCBOSCHUIO 00S3aTEIBHOTO COJEPIKaHUS,
YCTAaHOBJICHHOTO JaHHOW (denepanbHONW pabodeil MmporpamMMou, BBIACISIOT:
OCBOCHHBIE OOYYAIONIMMUCS HAy4YHBIC 3HAHWS, YMEHUS M CIIOCOOBI JEUCTBUA,
cnenuuyeckre IS MPEIMETHON 00yiacTh «XUMHS», BUABI JESITEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWS, €ro WHTEpHpeTanuud, MNpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyaITHIX.

K xoniy oOydeHuss B 8 Kjacce MpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKMX TMOHSATUH: aToOM, MOJEKya,
XUMUYECKUN 3JIEMEHT, TNPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh



(omHOpOAHAS W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMUYECKOI'O 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIM 00BEM, OKCUA, KUCIIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHYECKas
peaxius, KiaccuuKaius peakinid: peakiuu COSUHEHUSI, PEaKIIUU Pa3I0KEHNU,
peaKuu 3aMeIIeHHs, peakuuu OOMEHa, 3K30- U DHAOTEPMUYECKUE DPEaKIIHH,
TEIJIOBOM 3(PQeKT peakiuu, SApO aToma, SJACKTPOHHBIA CIIOM aToMa, aToOMHas
opOuTanb, paguyc aroMa, XHMHUYEcKas CBs3b, MOJSIpHAs H HEMNoJspHas
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCcoOBas J0Js
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs) B PaCTBOPE;

WJUTKIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XMMHUYECKUX MTOHATHN U IPUMEHSTh 3TU
MOHATHS IPU ONHCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJMKY JUISl COCTaBi€HHUS (OpMYJl BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPEENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHUCJIEHUSI AJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAMJIEKHOCTh BELIECTB K
ONpeAeNEHHOMY KJIAaCCy COEIMHEHHM 1o QopMynaMm, BUA XHUMHUYECKOW CBS3H
(KOBaJIeHTHasl U HIOHHAs) B HEOPTraHUYECKUX COEMHEHUSIX;

packpeiBath  cMmbicn  llepuogmueckoro  3akona  JI. WM. Menpaeneena:
JEMOHCTPUPOBaTh  MOHMMAHHE  MEPUOJUYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX IOJOXKeHus B lleproaudeckoil cucreMe, 3aKOHOB
COXpPaHEHUSI MAacChl BEILECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
y4EHUs, 3aKOHa ABOTA/IpO;

ONKCHIBaTh U XapakTepu3oBaTh TabnuuHyo (opmy Ilepuoanueckoit cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3iuvaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u
«mobounas moarpymnma (b-rpymnma)», Mansie U OOJBIINE MEPUOABI, COOTHOCHUTH
o003HaueHusi, KoTopble wumerorca B Tabmune «llepuoanueckas cucrema
xumudeckux sneMeHTtoB J[. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOluee 4Hciio
AJIIEKTPOHOB U pACTIPEEICHUE X N0 JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBATh  XMMHYECKHE  DJJEMEHThl, HEOPTraHWYEeCKHUE BEUIECTBA,
XUMUYECKUE peaklny (10 YUCIIy U COCTaBy YYaCTBYIOIMX B PEAKIMU BEIIECTB, 1O
TeroBoMy hdexTy);

XapaKTepPHU30BaTh (OMHUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIECTB PA3IMYHBIX
KJIaCCOB, TOATBEpKAasi OINUCAHUE MPUMEpPAMH MOJIEKYJISIPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIL;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa,
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAILCHUN B Pa3JTUYHBIX YCIOBUSAX;
BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChbl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO
JIOJII0 BELIECTBA B PacTBOPE, MPOBOAUTH PACUEThI [0 YPABHEHUIO XUMHUUYECKOU
peakiuu;

MPUMEHSTh OCHOBHBIE OIEPAllUA MBICIUTEIBHON JESATEIbHOCTH — AaHalIU3 H
CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CUCTEeMAaTH3allMI0, KIAacCU(UKAIUIO, BBISIBICHUE
MPUYMHHO-CIEACTBEHHbIX CBSI3€M — I W3YyYEHHUS CBOWCTB BEILIECTB U



XUMUYECKUX PEaKIUid, €eCTECTBEHHO-HAYYHbIE METO/bl MO3HAHUsI — HAOJIIOICHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN );

CIIEIOBaTh TMpPaBUJaM IOJIb30BAHUA XHUMHUYECKOW TOCYyI0H U 1abopaTopHBIM
000pyIOBaHUEM, a TaK)Ke MpaBuiaM oOpallleHus: C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLUSAMU [0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX ONBITOB IO
MOJIYYCHUIO W COOMpAHUIO Ta3000pa3HBIX BEMIECTB (BOMOPOJA M KHCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJNIOYEH M KHCIOT C TOMOUIBIO HHIUKATOPOB
(;makMyc, heHondTaenH, METUIIOPAHXK U JIPYTHE).

K koHiy oOyueHuss B9 Kkiacce nmpeaMeTHble pe3yibTaThl Ha 0a30BOM YypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHSTHH: XMUMHUYECKHI SJIEMEHT,
aToM, MOJIEKYJA, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHULIATEIILHOCTh, CTEIEHb OKHUCIICHHS, XUMHUYECKas
peakiysl, XMMUYECKas CB3b, TEIJIOBOU 3(PPEKT peakinuu, MoJib, MOJISIPHBIA 00BEM,
pacTBOp, DJICKTPOJMUTHI, HEANEKTPOJUTHI, HIEKTPOJIUTHYECKAS JIUCCOLMALNS,
peaKIuu MOHHOIO0 OOMEHa, KaTajau3aTop, XUMUYECKOEe paBHOBECHE, OOpaTUMbIE U
HEOoOpaTUMBbIE peaKuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC peakiuu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, MeETaJTHYecKas),
KpUCTAJUTMYECKasl PElIETKa, KOPPO3Us METAJUIOB, CIIABbl, CKOPOCTh XUMUYECKOU
peakiuu, npeaeabHo gonycrumas konuentpanus [1JIK Bemectna;
WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATUA U IPUMEHSTh 3TU
MOHSATHS IPU ONKUCAHUU BEILIECTB U UX NPEBPAIICHUN;

WCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBlieHUs] (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTPENENATh BAJICHTHOCTh U CTENEHb OKUCICHHS XHUMHUYECKHUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA, MIPUHAJIEKHOCTD BEIIECTB K OINpPEIECIEHHOMY
KJIacCy coeauHeHud mo ¢dopMmynaMm, BHUA XUMHUYECKOW CBs3u (KOBaJICHTHas,
WOHHAs, METAJTMYECKasi)) B HEOPraHWYECKUX COCAWMHEHUSIX, 3aps]l HOHA IO
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJIHBIX PacTBOpPax HEOPraHUYECKHUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh  cMmbicn  Ilepuommueckoro  3akona J[. WM. MenumeneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dopmy Ileproguyeckoil CUCTEMBbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHSTHUS
«riaBHas noArpynna (A-rpymnma)» u «mnobounas noarpynna (b-rpynmna)y», mansie u
OonbIIiE  TEPUOJIbI, COOTHOCHUTH OOO3HAYEHHs, KOTOPbIE HWMEIOTCS B
MEepUOANYECKON TabJIUIle, C YHMCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOllee 4YHUCIO BJIEKTPOHOB U
pacrnpeiesieHde UX Mo 3JIEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIIME 3aKOHOMEPHOCTH
B U3BMEHEHUH CBOKCTB 3JIEMEHTOB U X COCAMHEHUN B MpENEIax MaJbIX IEPUOJOB
Y TJIABHBIX MOJATPYIII C YYETOM CTPOCHHS UX aTOMOB;



KJacCU(PUIMPOBAaTh  XMUMHYECKHUE  DJEMEHThI, HEOpraHWYEeCKHue  BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIy U COCTAaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TerIoBoMy J(hPexTy, MO HUZMEHEHHIO CTEIECHEH OKHUCICHHUS XWMHYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CHEUPUIECKIE XUMUYECKHE CBOWCTBA
OPOCTBIX M  CIOXKHBIX  BEHIECTB, MOATBEpXKAas OMHCAHHE IpPUMEpaMu
MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEaAKIINIA;
COCTABJISITh YPABHEHUS DJIEKTPOIUTHUECKOW JTUCCOIMAIMU KHUCIIOT, IIeNOYed H
COJIEH, TIOJIHBIE ¥ COKpAIIEHHBIE YPABHEHUSI pEeaKI[Mii HOHHOTO 0OMEHa, YpaBHEHUS
peakiuii, TMOATBEPXKAAIONIMX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXKIY
BEIECTBAMHU PA3IIMYHBIX KIIACCOB;

PacKpbIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI MTOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OalaHca ATUX PEaKIUii;

IPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHUX MPEBPAIICHHUI B Pa3JIMUHBIX yCIOBHSIX;
BBIUHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO MacChl BEILECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOpPE, MPOBOJIUTH PACUETHI MO0 YPABHEHHUIO XWMUYECKOU
peaxImmy;

coONI0aTh MpaBWila MOJb30BaHUS XHUMHYECKOM MOCyAod U JabOpaTOPHBIM
00Opy/IOBaHUEM, a TaKXe IpaBuiia OOpallleHUsl C BEIIECTBAMU B COOTBETCTBHUHM C
WHCTPYKIIUSIMA 110 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB TIO
MOJIyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHUCIIOro ras3a);
OPOBOANUTH pPEaKUUH, TOATBEPKAAIOIINE KAaYyeCTBEHHBIH COCTaB Pa3IMYHBIX
BELIECTB: PaclO3HaBaTh OMBITHBIM MyTEM XJIOPHUI-, OPOMHII-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cyiabdar-, TUIPOKCUI-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
W3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTAaHHMYECKUX
BEILECTB;

NPUMEHATH OCHOBHBIE OIEpallMd MBICIUTENBHON JNEATeTbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, OO0OOIIEHNEe, CHUCTEMATU3allUI0, BBISIBICHUE MPUUYUHHO-
CIICJICTBEHHBIX CBSA3EH — I U3yUEHUS] CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIUH,
€CTECTBEHHO-HAYYHbIE  METOAbl MO3HAaHUA — HAOJIOJEHUE, U3MEpEHueE,
MOJICJIUPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHMUE

8 KJIACC
Ne HanmenoBanue KoaunyecTBo yacos OnexTpoHHbIe (IIPPOBHIE)
n/m pa3zesioB U TeM Bcee | Kontponen | Ilpaktuu 00pa3oBaTesIbHbIE PECYPChI
IIPOrpamMMBl ro | ble paboThl €CKHE
paboTHI
Pazgea 1. IlepBoHayajibHble XMMHYECKHE MOHSATHSA
1.1 | Xumus — BakHas 5 2 [[bubmuoTexa [JOK
o0acth https://m.edsoo.ru/7f41837c]]
€CTECTBO3HAHUS U
MPAaKTUYECKOMN
JeSITeIbHOCTH
YeJI0BEKa
1.2 | BemectBa u 15 1 [[bubmuoTeka [IOK
XMMHUYECKHE PEaKIHH https://m.edsoo.ru/7f41837c]]
J106aBUTB CTPOKY
Htoro no pazueny ‘ 20 ‘

Pasjen 2. BaxkHeiilne npeacTaBuTe/ M HEOPraHMYeCKUX BelIECTB

2.1 | Bo3zayx. Kucnopon. 6 [[bubmuoTeka [IOK
[TonsiTHe 00 oKCHIax https://m.edsoo.ru/7f41837c]]

2.2 | Bopopon.Ilonsitue o 8 1 [[bubmuoTeka [IOK
KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c]]

2.3 | Bona. PactBopbi. 5 1 1 [[bubmuoTeka [IOK
[Toustue 06 https://m.edsoo.ru/7f41837c]]
OCHOBAHUSIX

2.4 | OCHOBHBIE KJIACCHI 11 1 1 [[BuGmmoTteka [IOK
HEOPraHUYeCKUX https://m.edsoo.ru/7f41837c]]
COEIMHEHU I

HToro mo pazueny 30

Pa3nea 3. Ilepuoanyecknii 3akon u Ilepuognyeckasi cucreMa XUMHYECKHX dj1eMeHTOB /1.
N. MenneneeBa. CTpoenue aToMoB. XUMHYECKas CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHBIC PEAKINH

3.1 | [Nepuogmaeckwii 7 [[BuGmmoTteka LIOK
3aKOH H https://m.edsoo.ru/7f41837c]]
[Iepnonnueckas
CUCTeMa XMMHYECKHUX
anemenToB J[. U.
Menneneesa.
Ctpoenne aToma
3.2 | Xumuyeckas CBS3b. 8 1 [[bubmunoTexa [JOK
OKHUCITUTENTLHO- https://m.edsoo.ru/7f41837c]]
BOCCTaHOBUTEJIbHbBIE
peaknuu
Hroro no paszneny 15 [[bubmnoreka LIOK
https://m.edsoo.ru/7f41837c]]
PeszepBHoOe Bpems 3 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41837c]]
OBILEE KOJIMYECTBO 68 4 5
YACOB 110
[TPOPAMME
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9 KVIACC

Ne Haumenosanue KosmmuectBo yacos DnexTpoHHBIE (ITUPPOBEIC)
pas3esoB u TeM Bce | Koutponba | Ipaktuu o0Opa3oBaTeNbHbIE PECYPCHI
i MIPOrpaMMBbI ro | bIe paboOTHI €CKHe
/ paboThI
i}
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakumn
1 | [ToBTOpEeHUE U 5 1 [[bubmuoTeka IIOK
.| yrayOnenue 3HaHUI https://m.edsoo.ru/7f41a636]]
1 | ocHOBHBIX pa3/eioB
Kypca 8 Kiiacca
1 | OcHoBHBIC 4 [[BubmmoTteka LIOK
.| 3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636]]
2 | XHMUYECKUX peaKIui
1 | DnexTponuTuyeckas 8 1 1 [[BubmmoTteka LIOK
.| mEccoruanus. https://m.edsoo.ru/7f41a636]]
3 | XuMuuecKue peakiuu
B PacTBOpax

Jlo0aBUTh CTPOKY

Htoro no pazueny

| 17 |

Pa3gen 2. HeMeTa/JIBI M UX COCIUHEHUSHA

2

1

Oomas
XapaKTEePUCTHKA
XHUMHYECKHUX
anmemeHToB VIIA-
rpynsbl. I'agoreHsl

4

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]

O0mas
XapaKTepUCTHKA
XUMHYECKHUX
snemMeHToB VIA-
rpynnsl. Cepa u eé
COCAUHEHMUS

[[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41a636]]

Ob6mas
XapaKTepUCTHKa
XUMHYECKHIX
2J1IEMEHTOB VA-
rpynnsl. A3oT,
dochop u ux
COCIIMHEHUS

[[BuGmmoTteka LIOK
https://m.edsoo.ru/7f41a636]]

Obmas
XapaKTEPUCTUKA
XUMHYECKUX
aneMeHToB [VA-
IPYIIIBL. YTIEPOa U
KPEMHHI U UX
COCIMHECHUS

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a636]]

J106aBUTb CTPOKY

Ntoro no pazgeny

| 25 |

Pa3gen 3. MeTaJJIbI M UX COCTUHEHU S

3 \ OO0mme cCBOMCTBA

| 4 ]

| [[Bubnuorexa LIOK
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METAJIOB https://m.edsoo.ru/7f41a636]]

1

3 | Baxnetimme 16 1 2 [[bubmmoTeka [TOK
METAJIJIbI U UX https://m.edsoo.ru/7f41a636]]
2 | coennHeHus

J106aBUTh CTPOKY

Hroro mo pazneny | 20 |

Paznen 4. Xumusi U oOKpyKamomas cpeaa

4 | BemecTtBa u 3 [[bubmmoTeka [IOK
MaTepHasIbl B )KU3HU https://m.edsoo.ru/7f41a636]]

1 | yenoBeka

Jlo0aBuUTh CTPOKY

Htoro no pazneny ‘ 3 ‘

JloGaBuTh MOJyJIb

Jlo6aBuTh pazaen

PesepBHOE BpeMms 3 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41a636]]

OBILIEE 68 4 7
KOJIMYECTBO
YACOB I10
[IPOTPAMME



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

8 KJIACC

No Tema ypoka KonnuectBo yacos Hara DJIEKTPOHHBIE

n/n U3Y4YEHUS] U poBbIC

Bcero | Kontpon | [Ipaktu o0Opa3oBaTenbH
bHBIC YecKHe bI€ PECYPCHI
paboThl | paboTHI

1 [[TIpenqmeT xuMum. 1 06.09.23 | [[bubnmoTeka
Ponb xumun B )Xu3HU HOK
yenoBeka. Tena u https://m.edsoo.r
BelIecTBa] u/ff0d210c]]

2 [[TIonsTHe 0 MeTOIAX 1 07.09.23 | [[bubnuoTeka
MO3HAHUS B XUMUH] | HOK

https://m.edsoo.r
u/ff0d227€]]

3 [[TIpakTrueckas paboTa 1 13.09.23 | [[bubnmoTeka
Ne 1 «IIpaBuna paboTsI HOK
B JTa0OPaTOpUU U https://m.edsoo.r
pHEMBI 0OpaICHHS C u/ffod23dc]]
1a00paTOPHBIM
obopyoBaHueM» ]

4 [[YucTbie BemecTBa u 1 14.09.23 | [[bubnmoTeka
cmecu. CriocoObl HOK
paszencHus cmecei]] https://m.edsoo.r

u/ff0d26ca]]

5 [[TIpakTrueckas paboTa 1 20.09.23 | [[bubnuoTeka
Ne 2 «Pa3nenenune HOK
cMmecelt (Ha mpumepe https://m.edsoo.r
OYHMCTKH MTOBAPCHHOM u/ff0d28c8]]
comn)»]]

6 [[ATOMBI 1 MOJIEKYITHI] ] 1 21.09.23 | [[BubnuoTeka
HOK
https://m.edsoo.r
u/ff0d2a6¢]]

7 [[Xumuueckue 1 27.09.23 | [[bubnmoTeka
9JIEMEHTHL. 3HAKH HOK
(cUMBOJTBI) https://m.edsoo.r
XUMHYECKHX u/ffod2be8]]
2J1€MEHTOR] ]

8 [[IIpocTbie U ClIOKHBIE 1 28.09.23 | [[bubnmoTeka
BemiecTBa]| HOK

https://m.edsoo.r
u/ff0d2a6c¢]]

9 [[ATOMHO- 1 04.10.23 | [[bubnuoTreka
MOJIEKYJIIPHOE HOK
ydeHue]] https://m.edsoo.r

u/ff0d2d50]]

10 | [[3aKOH MOCTOSHCTBA 1 05.10.23 | [[bubnuoreka
COCTaBa BEIIECTB. HOK
Xumuueckast popmyia. https://m.edsoo.r
BasnentHocTs aTOMOB u/ff0d2eae]]
XUMHYECKHX
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3J€MEHTOB] ]

11 | [[OTHOCHTENbHAS 11.10.23 | [[bubmauoTeka
aTOMHas Macca. HOK
OTHOCHTE IbHAS https://m.edsoo.r
MOJICKYJIsipHast Macca]] u/ffod323c]]

12 | [[MaccoBas momns 12.10.23 | [[bubmauoTeka
XHUMHYECKOI'0 dJIEMEHTA 1HOK
B COCAMHEHUH] | https://m.edsoo.r

u/ff0d350c]]

13 | [[KommuecTBO 18.10.23 | [[bubmuoTeka
BemiecTtsa. MoJib. 1HOK
MogsipHast maccal] https://m.edsoo.r

u/ff0d5230]]

14 | [[Duznueckue u 19.10.23 | [[bubmauoTeka
XUMHYECKHE SIBICHUS. IHOK
XuMudeckas peakius|| https://m.edsoo.r

u/ffod37fa]]

15 | [[IIpu3HaKu U yciaoBUS 25.10.23 | [[bubnuoTeka
IIPOTEKAHUS HOK
XUMHYECKHUX PEaKIIHi] ] https://m.edsoo.r

u/ff0d3al6]]

16 | [[3akoH coxpaHEHUS 26.10.23 | [[bubnuoTeka
MAaccChl BEIIECTB. IHOK
XUMUYECKUE https://m.edsoo.r
ypaBHeHHs| | u/ff0d3b88]]

17 | [[Beruucnenus 08.11.23 | [[bubnmoTeka
KOJIUYECTBA, MAaCChI HOK
BEIIIEeCTBA 110 https://m.edsoo.r
ypaBHEHUSIM u/ff0d5708]]
XUMHUYECKUX PEAKITUH]]

18 | [[Knaccudukarus 09.11.23 | [[bubnuoreka
XUMHYECKHUX PEeaKIHi HOK
(coenuHeHws, https://m.edsoo.r
pasioKeHus, u/ffod3f34]]
3amelnieHus, oomena)]]

19 | [[M. B. JlomoHOCOB — 15.11.23 | [[bubnmoTeka
Y4EHBIN- HOK
SHIMKIIOTIETUCT. https://m.edsoo.r
O60061eHue u u/ff0d40c4]]
CUCTEMAaTH3AIIHS
3HaHMi ]

20 | [[KoHTpombHas paboTa 16.11.23 | [[bubnmoTeka
Nel mo Teme 1HOK
«BermiectBa u https://m.edsoo.r
XUMHYECKHE u/ff0d42901]]
peakumny||

21 | [[Bo3myx — cMmech 22.11.23 | [[bubnuoteka
razoB. CocTaB BO31yXa. HOK
Kucnopox — snemeHT https://m.edsoo.r
Y TIPOCTOE BEIIECTRBO. u/ff0d448e]]
O30H]]

22 | [[Pusndueckue u 23.11.23 | [[bubauoreka
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XUMHYECKUE CBOUCTBA
KHCJIOpoJia (peakiuu

HOK
https://m.edsoo.r

OKUCJICHUS, TOPECHHUE). u/ffod46141]]
[Tonstue 06 okcumax]]

23 | [[CriocoObl momy4deHust 29.11.23 | [[bubnuoTeka
KHUCJIOpOJa B HOK
nabopaTopuu u https://m.edsoo.r
[IPOMBIILICHHOCTH. u/ffod497a]]
IIpumeHeHue
Kucjaopojal|

24 | [[TenuoBoii > dext 30.11.23 | [[bubnuoreka
XUMHYECKON peaKiuu, HOK
MOHSATHE O https://m.edsoo.r
TEPMOXUMHUYECKOM u/ffod4790]]
YPaBHEHHH, IK30- H
IHJIOTEPMHUYECKIX
peakuusix||

25 | [[TommuBo (He(TS, 06.12.23 | [[bubnmoTreka
YIoJib U METaH). HOK
3arpsi3HEHUE BO3/yXa, https://m.edsoo.r
CIOCOOBI €T0 u/ff0d4c4al]
Npe0TBpalleHus | |

26 | [[IIpakTmueckas paboTa 07.12.23 | [[bubnuoTexa
Ne 3 mo Teme 1HOK
«[lony4enue n https://m.edsoo.r
coOupaHue KHCIOPOa, u/ff0d4ae2]]
M3yYeHHUE ero
CBOMCTBY]]

27 | [[Bomopom — ameMeHT 13.12.23 | [[bubnmoTeka
U MIPOCTOE BELIECTBO. HOK
Haxoxnenue B https://m.edsoo.r
npupoje]] u/ff0d4dd0]]

28 | [[®usnueckue u 14.12.23 | [[bubnmoTeka
XHMHUYECKHE CBOMCTBA 1HOK
BOJIOPOJIA. https://m.edsoo.r
[Tpumenenue u/ff0d4ddo]]
BoJI0poaal]

29 | [[[TonsTHE O KHCIOTaX 20.12.23 | [[bubnuoTeka
" comsx|]] HOK

https://m.edsoo.r
u/ff0d50d2]]

30 | [[CiocoOb! moy4YeHMS 21.12.23 | [[bubnmuoTeka
BOJIOPOJA B HOK
nabopatopum]] https://m.edsoo.r

u/ff0d4ddo]]

31 | [[ITpakTuueckas paboTa 27.12.23 | [[bubmmoreka
Ne 4 o Teme HOK
«[lonyuenue n https://m.edsoo.r
coOupaHue BOAOPO/a, u/ffod4f42]]
M3yYEHHUE ero
CBOMCTBY]]

32 | [[MonspHbIii 00BEM 28.12.23 | [[bubauoreka
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ra3oB. 3aKOH 1HOK
Asoranpo]] https://m.edsoo.r
u/ffod542e]]

33 | [[Beruucnenus o0bEMa, 10.01.24 | [[buGauoTeka
KOJINYECTBA BEILIECTBA 1HOK
rasa Io ero https://m.edsoo.r
H3BECTHOMY u/ffods5a0]]
KOJINYECTBY BEIIECTBA
i 00bEMY|]

34 | [[Beruucnenus 11.01.24 | [[bubGnauoTeka
00BEMOB T'a30B 110 HOK
YpaBHEHHIO PEaKIHK Ha https://m.edsoo.r
OCHOBE 3aKOHa u/ffod5708]]
00BEMHBIX OTHOILICHUH
ra3osn]]

35 | [[DPusnueckue u 17.01.24 | [[bubGauoTeka
XUMHYECKHUE CBOMCTBA IHOK
BOIbI]] https://m.edsoo.r

u/ff0d587a]]

36 | [[CocTaB ocHOBaHUH. 18.01.24 | [[bubnauoTeka
Ilousitue 06 IHOK
HHIUKaTOpax || https://m.edsoo.r

u/ff0d59e2]]

37 | [[Bona xak 24.01.24 | [[bubnuoTeka
pacTBOPHUTED. HOK
Haceimennsie u https://m.edsoo.r
HEHACBIICHHBIC u/ffodsb40]]
pacTtBopsl. MaccoBas
JIOJISl BEIIECTBA B
pactBope]]

38 | [[TIpakTryeckas pabora 25.01.24 | [[bubnmoTeka
Ne 5 o Teme HOK
«[IpuroToBienue https://m.edsoo.r
pacTBOPOB € u/ffod5eba]]
ONpeNCIEHHON
MAacCOBOM A0JIeH
pacTBOPEHHOTO
BEILIECTBa» ||

39 | [[KoHTpombsHas paboTa 31.01.24 | [[bubnmoTeka
Ne2 o Teme 1HOK
«Kwucnopoza. Bomopog. https://m.edsoo.r
Boga»]] u/ff0d6342]]

40 | [[Oxcunsl: cocTas, 01.02.24 | [[bubnuoreka
Kiaccuukanmys, IIOK
HOMEHKJIaTypa]] https://m.edsoo.r

u/ff0d664e]]

41 | [[Tlonyuyenue u 07.02.24 | [[bubnuoreka
XHUMHYECKHE CBONCTBA IIOK
KHCIIOTHBIX, OCHOBHBIX https://m.edsoo.r
1 aM(OTEepHBIX u/ffod664e]]
OKCHUJIOB]]

42 | [[OcHoBaHUS: COCTaB, 08.02.24 | [[bubmuoTreka
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KIacCUUKALIUS, 1HOK
HOMEHKJIaTypa]] https://m.edsoo.r
u/ff0d67ca]]

43 | [[TTomyuyeHue u 14.02.24 | [[bubauoTeka
XHUMHYECKHE CBOMCTBA 1HOK
OCHOBaHHUI]] https://m.edsoo.r

u/ff0d67ca]]

44 | [[KucioThl: cocTas, 15.02.24 | [[bubauoTeka
KJIacCU(UKALIUS, HOK
HOMEHKJIaTypa]] https://m.edsoo.r

u/ff0dfee?]]

45 | [[TomyuyeHue u 21.02.24 | [[bubnuoTeka
XHUMHYECKHE CBOMCTBA 1HOK
KHCJIOT] | https://m.edsoo.r

u/ff0dfee?]]

46 | [[Comnu (cpenHue): 22.02.24 | [[bubnuoTeka
HOMEHKJIaTypa, HOK
CIOCOOBI MOy YEHHS, https://m.edsoo.r
XUMHUYCCKHE u/00ad94741]]
CBOMCTBA]|

47 | [[TIpakTuueckas pabota 28.02.24 | [[bubnmoTeka
Ne 6. Peienue HOK
IKCIIEPUMEHTAIbHBIX https://m.edsoo.r
3aJa4 110 TeMe u/00ad9b7c]]
«OCHOBHBIE KJIaCChl
HEOPTaHUYECKUX
COCAMHCHHI ||

48 | [[TeneTnueckas cB3b 29.02.24 | [[bubnunoteka
MEXy Kiiaccamu HOK
HEOPraHUYeCKUX https://m.edsoo.r
CoeIMHEHU] ] u/00ad9a50]]

49 | [[O600meHue 1 06.03.24 | [[bubanoreka
CHCTeMaTHU3aIus 1HOK
3HAHHH]] https://m.edsoo.r

u/00ad9ch?]]

50 | [[KonTpombHas paboTa 07.03.24 | [[bubmuoreka
Ne3 o Teme HOK
"OCHOBHBIE KJIaCChI https://m.edsoo.r
HEOPTaHUYECKUX u/00ad9ela]]
coenuHeHn"]]

51 | [[[IepBBIe MOMBITKH 13.03.24 | [[bubnuoteka
KJIacCU(PUKAITIHI IIOK
XUMHYECKHX https://m.edsoo.r
anemeHTOoB. [ToHsITHE O u/00ad9ffa]]
IpyIMIax CXOIHbIX
2J1€MEHTOR] ]

52 | [[TTepuoamyueckuii 14.03.24 | [[bubnuoteka
3aKO0H U HOK
[lepuonuueckas https://m.edsoo.r
crCcTEMa XUMHUYCCKHX u/00ada52c]]

anemeHToB /[. U.
Menpaeneenal]
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53 | [[[Tepuosl, TpymITHI, 20.03.24 | [[bubnuoteka

MOJrPYIIbI] | [HOK
https://m.edsoo.r
u/00ada52c]]

54 | [[CtpoeHune aTOMOB. 21.03.24 | [[bubnuoteka
CocTtaB aTOMHBIX SITIEP. HOK
N3otomsi]] https://m.edsoo.r

u/00ada342]]

55 | [[Ctpoenue 03.04.24 | [[bubnuoreka
3JIEKTPOHHBIX [HOK
000JI0YEeK aTOMOB https://m.edsoo.r
JIIEMEHTOB u/00adaéhbc]]
[Tepuonnueckon
cuctemsl [. H.

Menneneenal]]

56 | [[XapakTepucTuka 04.04.24 | [[bubnuoTreka
XHUMHYECKOI'0 dJIEMEHTA 1HOK
110 €r0 MOJIOKEHHUIO B https://m.edsoo.r
[epuoauueckoit u/00ada824]]
cucteme /1. H.

Menneneenal]]

57 | [[3nauenue 10.04.24 | [[bubnuoteka
[lepuoanueckoro HOK
3aKOHa ISl Pa3BUTHS https://m.edsoo.r
HAyKH U TpakTuku. /1. u/00ada96e]]

H. Mennenees —
Y4EHBIH, ITeJaror u
IpaKJaHuH] |

58 | [[DnexTpooTpHUlIaTeTbH 11.04.24 | [[bubnuoTeka
OCTh aTOMOB 1HOK
XUMHAYECKHUX https://m.edsoo.r
2JIEMEHTOB] ] u/00adaab8]]

59 | [[MonHas xuMUYecKas 17.04.24 | [[bubnuoteka
CBsI3b] ] HOK

https://m.edsoo.r
u/00adac34]]

60 | [[KoBaneHTHas 18.04.24 | [[bubnmoTeka
MOJISIPHAsE XUMHUYECKast HOK
CBs13b] ] https://m.edsoo.r

u/00adaab8]]

61 | [[KoBanentHas 24.04.24 | [[bubnuoteka
HETOJIApHAs HOK
XUMHYECKast CBSI3b|] https://m.edsoo.r

u/00adaab9]]

62 | [[Crenenb okucieHus|| 25.04.24 | [[bubnuoteka
HOK
https://m.edsoo.r
u/00adae28]]

63 | [[OkucnuTenbHO- 02.05.24 | [[bubnuoreka

BOCCTaHOBUTEIIHLHBIC HOK
peaxiuu]] https://m.edsoo.r

u/00adb076]]
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64 | [[Okucnutenu u 1 08.05.24 | [[bubnuoreka

BOCCTaHOBUTEIIH] | [HOK
https://m.edsoo.r
u/00adb076]]

65 | [[KonTponbHas pabora 1 1 15.05.24 | [[bubnuoteka
Ne4 o Teme HOK
«CtpoeHue atoma. https://m.edsoo.r
XuMHUeCcKas CBSI3b»]] u/00adb486]]

66 | [[Pe3epBHBIi1 ypoK. 1 16.05.24 | [[bubnuoteka
O6o06mmenue u LHOK
CHCTEMAaTH3aIIHs https://m.edsoo.r
3HaHUi] ] u/00adb33c]]

67 | [[Pe3epBHBIi1 ypoK. 1 22.05.24 | [[bubnuoteka
O6o006meHue LHOK
cHCTEeMaTH3aIus https://m.edsoo.r
3HaHUii] ] u/00ad9ch?]]

68 | [[Pe3epBHBIi1 ypoK. 1 23.05.24 | [[bubnmuoTeka
O6o06meHue u LHOK
cHCTEeMaTH3aIus https://m.edsoo.r
3HaHUii] ] u/ff0d61c6]]

OBUIEE KOJIMYECTBO 68 4 6

YACOB I10 I[TPOT'PAMME

MOYPOYHOE IIVIAHUPOBAHUE

9 KJIACC

No Tema ypoxka KonuuectBo yacos Jara nzydenus DNEeKTPOHHbBIE

/I Bcero | Kontponp | IIpaktuu auQpoBEIe

HBIE ecKue o0Opa3oBaTebHbIC
paboTsI paboTsI pecypcsl

1 | [[TTeproanueckuit 1 06.09.23 | [[bubnuoTeka
3akoH. [lepunonnueckas HOK
CUCTEMAa XMMHYECKHUX https://m.edsoo.r
snemenToB /1. U. u/00adb59e]]
Menpneneena]]

2 | [[3akOHOMEpPHOCTH B 1 07.09.23 | [[bubnuoTeka
W3MEHEHHUHU CBOMCTB HOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.r
HEePBBIX TPEX u/00adb6h6]]
nepuoioB]]

3 | [[Knaccuburanus u 1 13.09.23 | [[bubnuoTeka
HOMEHKJIaTypa HOK
HEOpraHMYEeCKUX https://m.edsoo.r
BEIECTR]] u/00adb7e2]]

4 | [[Bumpl XuMHUYECKOMH 1 14.09.23 | [[bubnuoTeka
CBSI3U M THUIIBI IIOK
KPUCTANTUYECKUX https://m.edsoo.r
peméTok]] u/00adbac6]]

5 | [[KonTposbHas pabora 1 1 20.09.23 | [[bubnuoTeka
Nel mo Teme HOK
«IToBTOpEHUE U https://m.edsoo.r
yrayOlieHHe 3HAHUT u/7tf41a636]]
OCHOBHBIX Pa3JICIIOB
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Kypca 8 kinaccay|]

6 | [[Kmaccudukarms 21.09.23 | [[bubnuoTeka
XUMHUUYECKHUX PEAKIIUM HOK
10 Pa3IMnIHBIM https://m.edsoo.r
npu3HaKaMm] ] u/00adbch0]]

7 | [[TToHsiTHE O CKOPOCTH 27.09.23 | [[bubmuoTeka
XUMHUYECKON PEaKLMH. HOK
[ToHsATHE O TOMOT€HHBIX https://m.edsoo.r
U TETEPOTeHHBIX u/00adbe9a]]
peakuusix]]

8 | [[TTousTHE O 28.09.23 | [[bubnmoteka
XHUMHYECKOM HOK
paBHOBecuu. DakTopsl, https://m.edsoo.r
BJIMSIFOIIIUE HA CKOPOCTh u/00adc28c]]
XUMHYECKOW PEaKUU U
MIOJIOXKCHHE
XUMHYECKOTO
paBHOBecHs | ]

9 | [[OkucnurenbHo- 04.10.23 | [[bubnuoreka
BOCCTAHOBUTEJILHbBIE HOK
peakiuu]| https://m.edsoo.r

u/00adcade]]

10 | [[Teopus 05.10.23 | [[bubnuoreka
3JIEKTPOJINTUYECKON HOK
nuccorranuu. CHibHbIC https://m.edsoo.r
u ciaOble u/00adcd68]]
AJIEKTPOJIUTHI] |

11 | [[MoHHBIE ypaBHEHUS 11.10.23 | [[bubnuoTeka
peakiuit] ] LHOK

https://m.edsoo.r
u/00add448]]

12 | [[Xumuueckue 12.10.23 | [[bubnmoTeka
CBOMCTBA KUCIIOT U 1HOK
OCHOBaHHIi B CBETE https://m.edsoo.r
npeJcTaBIeHul 00 u/00add5d8]]
ANEKTPOITUTUICCKON
Jcconmanuu||

13 | [[Xumuueckue 18.10.23 | [[bubnmoTeka
CBOICTBA COJICH B CBETE 1HOK
npe/ICTaBICHUN 00 https://m.edsoo.r
AIIEKTPOIUTUIECKON u/00add8b2]]
JICcConHanuu||

14 | [[TToHsiTHE O THIIPOIH3E 19.10.23 | [[bubnuoTeka
coneit]] HOK

https://m.edsoo.r
u/00add9d4]]

15 | [[O6o6ieHue u 25.10.23 | [[bubmuoreka
CHCTEMATHU3AIIHS HOK
3HaHUH ] https://m.edsoo.r

u/00addd12]]

16 | [[TIpakTHrueckas padoTa 26.10.23 | [[bubnuoteka

Ne 1. «Penrenue

[TOK
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HKCIIEPUMEHTAIBHBIX https://m.edsoo.r
3a1au»]] u/00addbfa]]

17 | [[KoHTponbHas paboTa 08.11.23 | [[bubnuoTeka
Ne2 o Teme HOK
«DNEKTPOIUTUYCCKAS https://m.edsoo.r
JIUCCOLAALMSL. u/00addec0]]
XUMUYECKUE PEAKIIUU B
pacTtBopax»|]

18 | [[O6mas 09.11.23 | [[bubanoTeka
XapaKTepUCTUKA [HOK
raJloreHOB. https://m.edsoo.r
XUMHYECKUE CBOMCTBA u/00addfe2]]

Ha mpumMepe xjuopal]

19 | [[XmopoBomopoy. 15.11.23 | [[bubauoTeka
CousiHast KUCTIOTA, HOK
XMMHYECKHE CBOMCTBA, https://m.edsoo.r
MOJIyYCHHE, u/00ade104]]
npruMeHeHue]|

20 | [[[IpakTuueckas paboTa 16.11.23 | [[bubamnoTeka
Ne 2 o Teme HOK
«[lonmy4enue comsiHOM https://m.edsoo.r
KHCIIOTBI, M3y4YeHHUE e u/00ade348]]
CBOMCTBY]]

21 | [[BeIYHCICHHS 1O 22.11.23 | [[bubnuoTeka
YPaBHEHUAM HOK
XUMHYECKHX PEaKIuii, https://m.edsoo.r
€CJTH OJIH U3 PEareHTOB u/00ade488]]
JlaH B N30bITKE]]

22 | [[OGruas 23.11.23 | [[bubmuoTreka
XapaKTEePUCTUKA HOK
anemeHToB VIA- https://m.edsoo.r
rpy1mb|] u/00ade64a]]

23 | [[AmoTporHbie 29.11.23 | [[bubmuoreka
MOAU(UKAIIIH CEPHI. LHOK
Haxoxnenue cepsl u eé https://m.edsoo.r
COCJIMHEHUH B IPHUPO/IE. u/00ade64a]]
XUMHUYECKUE CBOMCTBA
cepbl]]

24 | [[CepoBomopo, 30.11.23 | [[bubaroTeka
cTpoeHue, pusznyeckue HOK
U XUMHUYECKHE https://m.edsoo.r
cBo#cTBa]] u/00ade802]]

25 | [[Okcumsl cepol. 06.12.23 | [[bubnuoreka
Cepnas KuciorTa, HOK
dusnueckue u https://m.edsoo.r
XMMHYECKHE CBOMCTBA, u/00adea28]]
npuMeHeHue| |

26 | [[Xumuyeckue 07.12.23 | [[bubanoTreka
peaKkuuu, Jexalue B HOK
OCHOBE https://m.edsoo.r
MPOMBIIICHHOTO u/00adec8a]]

croco0a MmoTydeHust
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CEpHOM KHUCJIOTBHI.
XuMHuecKoe
3arpsi3sHEHUE
OKpYXaroIleu cpenbl
COCIMHEHUSIMU Cephl] |

27 | [[BerumncincHue 13.12.23 | [[bubanoTeka
MacCOBOM JOJIM BRIXOJ1a 1HOK
IPOIYKTa PEaKIuH]] https://m.edsoo.r

u/00adec8a]]

28 | [[OGruas 14.12.23 | [[bubanoTeka
XapaKTEPUCTUKA HOK
9JIEMEHTOB V A-IpYIIIIbI. https://m.edsoo.r
A30T, pacripocTpaHeHHe u/00adeeab]]

B IpUpoJIe, GU3NUECKHE
U XUMHYECKUE
CBOMCTBA] |

29 | [[AMMuax, ero 20.12.23 | [[bubnmoTeka
buzndeckue u HOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.r
HOJTy4EHHE U u/00adf004]]
npuMeHeHue||

30 | [[TTpakTuueckas pabora 21.12.23 | [[bubmuoreka
Ne 3 o Teme LHOK
«[lonyueHune ammuaka, https://m.edsoo.r
U3yUYCHHE Ero u/00adf180]]
CBOMCTBY]]

31 | [[A3oTHas kucioTa, eé 27.12.23 | [[bubmuoTreka
¢dusnyeckue u HOK
XUMHYECKHE CBOMCTBA]] https://m.edsoo.r

u/00adf306]]

32 | [[Mcmonb3oBaHue 28.12.23 | [[bubnmoTeka
HUTPATOB U COJIEH HOK
aMMOHHUS B KQUeCTBE https://m.edsoo.r
MUHEPaATbHBIX u/00adf518]]
yA0OpeHUH.

XHUMHUUYECKOE
3arpsisHCHUE

OKpY KaroIel Cpe/ibl
COCAMHCHUSIMH a30Ta]|

33 | [[Dochop. Oxcun 10.01.24 | [[bubaunoTeka
docdopa (V) u HOK
dochopHas kucnora, https://m.edsoo.r
busnueckue u u/00adf68a]]
XUMHYECKHE CBOMCTBA,
noyrydeHue] |

34 | [[Mcmonb3oBanue 11.01.24 | [[bubnuoTeka
¢docaToB B kauecTBe HOK
MHHEPATbHBIX https://m.edsoo.r
ynoOpeHui. u/00adfc20]]
3arpsi3HeHUE

IIPUPOJHON Cpelbl
docharamu]]
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35 | [[Yraepon, 17.01.24 | [[bubnuoTeka
pacrnpocTpaHeHHE B [HOK
npupoze, Gu3nvecKue u https://m.edsoo.r
XMMHYECKHE CBOMCTBA]] u/00adfd9c]]

36 | [[Okcuapl yrirepoaa, ux 18.01.24 | [[bubnuoTreka
buzndeckue u LHOK
XUMHUYECKHE CBOMCTRA. https://m.edsoo.r
DKOJIOrHYECKHE u/00adfebe]]
poOJIEMBbl, CBSI3aHHbIC
C OKCHJIOM yTJiepoja
(IM]]

37 | [[YrompHas KUCIIOTA H 24.01.24 | [[bubnuoTeka
eé comu]] HOK

https://m.edsoo.r
u/00ae006¢]]

38 | [[ITpakTuueckas pabora 25.01.24 | [[bubmuoreka
Ne 4 o Teme HOK
"TlonyueHue https://m.edsoo.r
YIIIEKKCIIOrO Ta3a. u/00ae027¢]]
KauecTBeHHast peakius
Ha KapOoHaT-noH"]]

39 | [[TIepBoHayambHBIE 31.01.24 | [[bubmuoreka
MOHATHUS 00 1HOK
OpPraHuYeCKUX https://m.edsoo.r
BEIIIECTBaX KakK O u/00ae054e]]
COCIMHEHUSX
yrieponal]

40 | [[KpemHuii u ero 01.02.24 | [[bubnuoteka
COCTMHEHMUS || HOK

https://m.edsoo.r
u/00ae080a]]

41 | [[TIpakTuyeckas pabora 07.02.24 | [[bubnuoteka
Ne 5. Pemenne HOK
IKCTIIEPUMEHTATBHBIX https://m.edsoo.r
3aj1a4 1o TemMe u/00ae0bf2]]
«Baxnenmue
HEMETAJLIBI U BX
COCTMHEHUS» |

42 | [[KouTposasHas paboTa 08.02.24 | [[bubnuoTeka
Ne3 o Teme HOK
«Baxmueiimme https://m.edsoo.r
HEMETAIJIBI U UX u/00ae0e18]]
COCIUHEHM ||

43 | [[O6mas 14.02.24 | [[bubanoTeka
XapaKTEePUCTUKA HOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.r
— METaJJIOB. u/00ae103e]]
Merannuueckas CBsI3b U
MeTaUTnYeCcKast
KpHCTAJUTHYECKasT

pemérka. Pu3nyeckue
CBOMCTBa METAJLIOB]|
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44 | [[Xumuueckue 15.02.24 | [[bubnuoTeka
CBOICTBA METAJIJIOB. HOK
DJEeKTPOXUMHYECCKUI https://m.edsoo.r
PSLT HATIPSKEHU I u/00ael1156]]
MeTaJlI0B]|

45 | [[O6mue criocoObI 21.02.24 | [[bubmuoreka
IOJIyYEHUs] METAJIJIOB. HOK
CruiaBbl. Beruncienus https://m.edsoo.r
110 YpaBHEHHSM u/00ae1156]]
XUMHUYECKHX PEaKIIHii,
€CJIM OJIUH U3 PearcHTOB
COAEPKUT IpUMecH ||

46 | [[TToHsTHE O KOPPO3UH 22.02.24 | [[bubnuoteka
MeTaJuIoB]| HOK

https://m.edsoo.r
u/00ae1278]]

47 | [[1enouHblie MeTALIBI] ] 28.02.24 | [[bubnuoTeka
HOK
https://m.edsoo.r
u/00ael14b2]]

48 | [[Okcumpl u 29.02.24 | [[bubnmuoTeka

TUIPOKCHJIBI HATPUA U 1HOK
Kaus| ] https://m.edsoo.r
u/00ael14b2]]

49 | [[1lenmouHO3eMeIbHBIE 06.03.24 | [[bubanoTeka
MeETaJlIbl — KaJIbIUH U 1HOK
MarHui]| https://m.edsoo.r

u/00ael5e8]]

S0 | [[Baxweiimime 07.03.24 | [[bubmuoreka
COEIMHEHMS Kalblus] | HOK

https://m.edsoo.r
u/00ael5e8]]

51 | [[O60o06mIeHue n 13.03.24 | [[bubnuoTeka
CHUCTEeMaTU3alUs HOK
3HaAHMIHA] ] https://m.edsoo.r

u/7f41a636]]

52 | [[’KE€cTKOCTb BOIBI U 14.03.24 | [[bubnuoteka
CIoCcoOBI €€ HOK
ycTpaHeHus || https://m.edsoo.r

u/00ae1886]]

53 | [[IIpakTuueckas paboTta 20.03.24 | [[bubnuoteka
Ne 6 o Teme HOK
"YécTkocTh BOABI U https://m.edsoo.r
METO/IBI €€ u/00aelae8]]
ycTpaHeHus " ||

o4 | [[AmoMuHHAH] ] 21.03.24 | [[bubnmoTeka
HOK
https://m.edsoo.r
u/00aelc64]]

35 | [[AmdoTepHbIE 03.04.24 | [[bubnuoTreka

CBOICTBA OKCHJIA U HOK

rugpokcuaal]

https://m.edsoo.r
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u/00aelc64]]

96 | [[Keneso]] 04.04.24 | [[bubnuoTeka
HOK
https://m.edsoo.r
u/00ae1d86]]

37 | [[Okcuapl, THAPOKCHIBI 10.04.24 | [[bubnuoTeka

u coiu xenesa (II) n HOK
xenesa (11)]] https://m.edsoo.r
u/00ae35e6]]

58 | [[O6o006mmIeH E 1 11.04.24 | [[bubauoTeka
cUCTEeMaTH3aIns 1HOK
3HaHHIA] | https://m.edsoo.r

u/7f41a636]]

59 | [[TTpakTuueckas pabora 17.04.24 | [[bubauoTeka
Ne 7. Pemienue HOK
9KCIEPUMEHTAIBHBIX https://m.edsoo.r
3aja4 10 TeMe u/00ae3de8]]
«Baxueiime MeTaibl
U UX COCTMHEHUS ]

60 | [[BeruncieHwMs 1O 18.04.24 | [[bubanoTeka
YPaBHEHUSAM HOK
XUMHYECKHX PEaKIUii, https://m.edsoo.r
€CJI OJIH U3 PEarcHTOB u/00ael750]]
JIaH B U30BITKE WU
COJICPKHUT IIPUMECH.

Brruuciienust MaccoBoit
JIOJTM BBIXOJIA TPOYKTa
peakiuu| |

61 | [[O6oOIIeH E U 24.04.24 | [[bubmuoTreka
CHCTEMaTHU3aIus 1HOK
3HaAHMIA] ] https://m.edsoo.r

u/7f41a636]]

62 | [[KourposbHas paboTta 25.04.24 | [[bubnuoreka
Ne4 o Teme HOK
«Baxueiiue MeTanibl https://m.edsoo.r
U MX COSJIMHEHHUsI» ] u/7f41a636]]

63 | [[BerectBa u 02.05.24 | [[bubnuoTeka
MaTepUalIbl B HOK
[MOBCEAHEBHON KU3HU https://m.edsoo.r
yesoBekal] u/00ae3f50]]

64 | [[Xumugeckoe 08.05.24 | [[bubnuoreka
3arpsi3HEHUE HOK
OKpY’Karolien cpezpl|] https://m.edsoo.r

u/00ae4270]]

65 | [[Poab xumuu B 15.05.24 | [[bubnuoteka
peueHnn HOK
IKOJIOTHYECKUX https://m.edsoo.r
npobsem]] u/00ae4270]]

66 | [[Pe3epBHBIii ypOK. 16.05.24 | [[bubnuoTeka
0O0001eHue n [HOK

cucreMatTu3sanus
3HaHUM]]

https://m.edsoo.r
u/00ae0d0a]]
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67 | [[Pe3epBHBIi YpOK. 22.05.24 | [[bubmuoreka
0O0001EeHue 1 LHOK
cUCTeMaTH3aIus https://m.edsoo.r
3HaHHI]] u/00adb33c]]

68 | [[Pe3epBHBII yPOK. 23.05.24 | [[bubmuoreka
0O0001EeHuEe 1 LHOK
cUCTeMaTH3aIus https://m.edsoo.r
3HaHHI]] u/00ad9ch?]]

OBILIEE KOJIMYECTBO 68 7

YACOB 110 ITPOTPAMME
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiinonepHoe obmiecTBo «31aTenscTBO
«IIpocsemenue»
» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AxkiimonepHoe obmiecTBo «31aTenscTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

https://chem-oge.sdamgia.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

https://chem-oge.sdamgia.ru/
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