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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrpPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuM Na€T MpECTaBIECHUE O LEsAX, OOl CTpaTreruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTEIBHOE MIPEAMETHOE COJIepKaHue,
NpeayCMaTPUBAET PACIPENECICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE WU
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuMxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbratamMm oOy4eHHUs XUMUU Ha YPOBHE I1eJIeH N3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEIFHOCTH O0O0YyYaromerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEW MPECTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUM U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIBTYPhI JIMYHOCTH, €€ 0011el U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHME MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCICJOBATEIIbCKUX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInuxcs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpazoBaHHEe 00yUYarOITUXCSI.

JlanHbple HampaBiieHUs B OOYYEHUM XUMHMH OOECHedYuBaOTCs crerupuKon
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecku



alaliTUPOBAHHBIM OTPaKEHUEM 0a30BOW HayKU XMMHH Ha OINpPENEIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI IMMEPBOHAYAIBHBIX NOHATHI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMH W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coaepaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 Ioaxoaa K €€ m3ydeHuro. ConeprkaHue CKIaIbIBa€TCS U3 CUCTEMBI
IOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKON
peakuuu. OO0e 3TH  CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'0 €CTECTBO3HAHU;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSL K JPYromy, BBINOJNHAS (YHKUUHM OOBSICHEHHS U TPOTHO3UMPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEMHOM NPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM TO3HaHMS B Hayke. M3ydeHne XWMuM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4eOHBIX MpeaMeToB: «OKpyKarolmuil Mupy,
«buonorus. 5—7 knacce» u «Pusnka. 7 Kiace».

[Ipy wu3yyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHUYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYDBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUECKHUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JOCTYIIHBIX 00O0OIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B
OpUOOUIEHMM K HAyYHbIM METOJaM I[IO3HAHUS TpPU HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENIbHOW M  y4eOHO-UCCIIEeI0BATEIbCKON
JESTEIbHOCTH, OCBOEHMM IIpaBMJ OE€30MacHOr0 OOpalleHHsl C BELIECTBAMHU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:



— (GOpPMHUPOBAHHWE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeTOoJaM MO3HaHMsl, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obOecrieueHue yclIoBUi, CIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYatOITMMUCS
OMNbITa PAa3HOOOPA3HON NEATEIBHOCTH, IMO3HAHMS M CaMOIO3HAHUA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3UYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOM W  E€CTECTBEHHO-HAYYHOM
rPAMOTHOCTH, B TOM YHCJI€ YMEHUW OOBACHATH M OLCHUBATH SIBJICHUS
OKpY’KaIOIlIEr0 MHUpa, UCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XMUMHH, TPUMEHATh HMX IMpPHU PEIIEHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYJOBOM EATEIBHOCTH;

— (QopmupoBaHue y O0OyyaroluXxcsi T'yMaHUCTUYECKMX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUid BbIPAOOTKH 3KOJOTUYECKU
LEJIECO00Pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAOLIEH MPUPOIHON CPEJIBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JaIbHEHIIETo
oOyJeHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeI0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKAa. XUMHS B CHCTEME HAYK.
Tena wm BemecTtBa. Du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOcHUTeNbHAsT MOJICKYJIsIpHAasi Macca. MaccoBasi 10Ji1 XUMHUYECKOTO dJIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHMsSI MacChl BEIIECTB. XMMHUUeckHe ypaBHeHusa. Kiaccuduxaius
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTOM) SIBICHUM, HAOII0/IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3IoKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pactBopoM conu meau (1),
M3y4eHHE CIOCOOOB pa3jeieHUsI CMeced: ¢ MOMOIIbI0 MarHuta, (pUILTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONHUCaHWE  PEe3ylIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIed MOJIEKYJI
(IIapocTepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3inemMeHT U mpocToe
BelecTBo. HaxokneHue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] KuUciopoda B JabopaTopuu W IPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCcIopoaa.



TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bopopon — anemMeHT um mpocrtoe BemectBo. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nosny4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM razoB. Pac4éTsl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Dusnyeckue U XHUMHYECKHUE
CBOIMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonmydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yXe€, ITOIYUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAONIOICHHE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHus TopeHus (MoXkapa), O3HaKOMJIEHHE C O0Opa3laMH OKCHIOB U
OMHUCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, pACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozehcTBre Bojoposa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojnercTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KHCJIOT C MeETajulaMHi, peaklUHWil HEUTpau3aluH, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE



DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COECTMHEHUI».

Hepuoanuyecknint 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
yaemMenToB JI. M. MenpgeneeBa. CtpoeHne aTtoMoOB. XMMHYECKasl CBSI3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsTHE O
IPYIIAaX CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMGOTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Teprognuecknii 3axoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[Iepuonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuonasr
u rpynnbl. DU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEpPOB IIEpHOAa U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnel. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKUX  BJIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHass (TOJIIpHAss W HEMNOJISIPHAs)) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAaKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yyeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT W IIEJIIOYEH, MPOBEIACHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropeHue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBS3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIMONb30BaHHE KaK OOIIUX €CTeCTBEHHO--HAyYHbIX
MOHATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAay4YHbIe MOHATH: HAYYHbIN (aKT, TUIIOTE3a, TeOopus,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUIHOCTb, HaOIIOJCHNUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUYECKHUUN 3apsll, BEIIECTBO, TEJNO,



00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: porocunTes, nprxanue, buocdepa.

['eorpadus: armocepa, rtuapochepa, MuHEpaIbl, TOPHBICE TOPOJIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Teprognuecknii 3axoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalaus, KAJIbLUA U HX
COCIMHEHWH B COOTBETCTBMM C IIOJIOKEHHEM »3JIEMEHTOB B Ilepuogmueckoii
CUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCALIMXCS K PA3JIUYHBIM KJIacCaM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKAsl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccuduxaiuys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYAacCTBYIOIIMX B pEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(dekrty, 1o
U3MEHEHHUIO CTETEeHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M TeTEPOreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHWMHYECKOW pPEaKUUU U TMOJOXKEHUE XHUMHYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKIUM C  HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOLUAIUMN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Karnonsl, annonbl. MexaHu3M AUCCOIMAIIMA BEIIECTB C Pa3IMYHBIMU BHUJIAMU
XuMHUecKkoi cBs3u. CreneHpb aquccorpanun. CUIbHBIE U CIa0bIe DJICKTPOIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBbIE W COKpAllléHHbIE HOHHBIE YypaBHEHUs peaknuil. CBoOWCTBAa KHCIOT,
OCHOBaHMII W coJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccormannu. KauectBeHHbIe peakiiuy Ha MOHBL. [[OHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKChepumenm:

O3HAKOMJICHUE C MOJIEJISIMA KPUCTALIMYECKUX PEIIETOK HEOPraHUYEeCKHUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa M aaMasa), CIOKHBIX BEIIECTB
(xJopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu



OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIENOBAHUE AJIEKTPOINPOBOJIHOCTH
pacTBOPOB BEIECTB, MPOLECCAa JUCCOLMALMU KHUCIOT, LIEIOYEH U COJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuWid HOHHOIO  oOMeHa
(oOpa3oBanme ocanka, BBIIEJICHHE Ta3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIOKEHHs, COEIUHEHUs), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOMIbIO KAYECTBEHHBIX pEAaKIUMA Ha HOHBI, pELICHUE
AKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJyibl 1 X COeIMHEHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEeHU OKucieHus. CTpoeHrne U (PU3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpHUMEPE  XJopa
(B3aMMOJEHCTBUE C METalUlaM{, HEMETalaMH, WIeJo4amMu). XJIIOPOBOAOPO/I.
ConsHass KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJyYECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKa. BaKHEWIHMe XJIOpUIbl U KX
HAXOXKJEHUE B IPUPOJE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHune W (pU3MYECKHue CBOICTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOoeHHUE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
MPEACTaBUTENST Kjacca KHCIOT W crnenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a IMOMY4YeHHMsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThl. Conu CepHON KUCIOTHI, KAYECTBEHHAs peaKlMs Ha
cynabdar-uon. HaxoxneHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHUSIMH cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
bu3nyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nUecKkue 1 XUMUYECKHUEe CBOMCTBA, MOJMyuyeHrue U npuMenenre. Cou aMMOHUS,
X QU3NUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYECCKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  CHenu(puvecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEW aMMOHHSI B KAyeCTBE MMHEPAIbHBIX
yInoOpeHuil. XuMHUYeCKoe 3arps3HeHNE OKPYKAIOIIECH CPelbl COSTMHEHISIMU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
ajuioTponHeie Moaudukanuu ¢Gocdopa, GuzMUecKkue M XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nonyuenue. Mcnons3oBanue GpocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.



O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MoAu(UKAIIMK, PACIPOCTPaHEHUE B TpHUpojae, (PU3MYECKHEe U XHUMHUYECKUC
cBoricTBa. Ancopouus. Kpyrosopot yriepona B nipupoae. Okcuabl yriepoja, ux
bu3nYecKkue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJIEHUS] KIUMaTa, MAPHUKOBBIM
b dexT. YronbHas KuciaoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKHE CBOICTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHaUasIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, IPUPOJIHBIA Ta3, HEPTH),
IPOAYKTHl WX MepepaloTKku (O€H3MH), UX pPOJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJii B JKM3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHEHUN.

KpeMHuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npuMenenue. CoenuHeHus: KpeMHusi B mipupoje. OOmue mpeacTaBlieHus 00
okcuzae kpemuus (IV) u kpemuueBoii kucnore. CHIMKATBI, X UCIOJIb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MATEPUAJIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

H3y4eHHe 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TIPOTEKaHMS, OMBITHI, OTpakarolue (PU3MUECKUE M XUMHUYECKHUE CBOWMCTBA
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIECHHE ¢ oOpaslaMud XJOpUAOB (TAJOTEHUOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), HAOJIIOICHUE Tpollecca OOyTIIMBaHUSI caxapa Mo JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3Y4YEHHE XUMHYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdat-
WOH W HaOJI0JeHHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa M HUX COCAMHEHHH (BO3MOXKHO HCITOJIH30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCcHOPHBIX yA0OpeHU, MoTydeHue,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u n3ydeHne mpu3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C ME/IbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BHJIEOMATEPHAIOB), U3ydeHue  Mojelnen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yinepeHa, O3HAKOMIIEHHE C
MpoLIecCOM  aACOpPOIMU  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U



YCTPOMCTBOM IPOTHBOTA3a, MOJIyYeHHUE, COOMpaHue, paclo3HaBaHWE W WU3YUYEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAaYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-HOHbl W M3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIUEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3aJ1a4 1o TeMe «BakHeile HeMeTallbl 1 KX COCTUHCHUS.

MeTajuibl 1 X COeIUHEHUS

OO6m1ast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomnueckon cucreMe XHUMHUYECKUX diemMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTauioB. MeTajuimdeckas CBsI3b U
METaJUIM4YEeCKasi  KpUCTAUIMYECKass  pemeTka.  DJICKTPOXUMUYECKUM  psi
HaIpsDKCHUN MeTalioB. u3nueckne U XUMHUECKHE CBOMCTBA MeTayioB. OO01ue
criocoObl ToydeHuss MeTauioB. IloHATHE O KOppO3WHM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTallb, YYTyH, JIOPATIOMUHUMN,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHAYECKHUX
sanemenToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kanus). OKcuabl u
TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIVHEHNM.

[[lenoyno3emenbHble METAUIbl MarHuii W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, Hax0XJIeHUE B Npupoae. PU3N4YECKHUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueilmme coequHEHHS KalbIus (OKCHI, THIPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHUIA: TI0JI0kEeHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaxoxacHHe B mnpupoge. dusznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
aJIFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3JI€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUUYECKHE CBOMCTBA xkene3a. OKcu b, THApOKCcHIbl U conu xenesa (II) u sxenesa
(IIT), ux cocrap, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuui IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAZIOB W CIUIABOB, HX (DHU3NYSCKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllUsl W HATpUs C BOJIOM (BO3MOXKHO MCIIOJIB30BAaHHE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCHOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajJbllUs, AJTIOMUHUS, IMHKA, JKEJe3a
(IT) u xenesza (II1), meau (I1), HabnroAeHNE W OMKMCaHKE TIPOIIECCOB OKPAITUBAHUS
IJJaMEHHM HWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHIA ATIOMUHUS



Y TUIPOKCHJIA [IMHKA, PELICHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHenmue
METaJUIbl U KX COCAUHEHUS.

XuMHS U OKPYKAKOIIAS CpeAa

BemecTtBa m marepuansl B INOBCEAHEBHOW >XKM3HM 4YeloOBeKa. besomacHoe
UCITOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakuui B ObITy. IlepBas momous npu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYyKaroleh cpenbl (MpefenibHas I0mycTHMast
KOHIIEHTpalus Bemects, aanee — [1JIK). Ponb xumuu B pemieHun 3KOJI0THYECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszannss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHH, SBJISIOIIMUXCS CUCTEMHBIMU JJI1 OTIACIbHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIElb, SBIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHUAIBI.

dusznka: marepusi, aTroM, OdJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHUI,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUH 3aps, IMPOBOJIHHKM,
NOJYIPOBOJHUKU, AUDJCKTPUKH, (POTODJIEMEHT, BEIIEeCTBO, TeJI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, paCTBOP, PACTBOPUMOCTb, KpPUCTAJUIMYECKAs
pemérka, CriaBbl, (U3MUECKHUE BEIMYUHBI, €IMHUIBI U3MEPEHUsS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHHs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuHEpanbl, TOPHbBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyYeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH u
BOCIIUTATEJILHOMN JACSATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH IIOBEJCHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS 1 COIUATIM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJabTaThl  OTPaXarOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBAThCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAllUM |
pacIIMpEHUE OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4eCcKOro BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAy4YHOMY HACJEIUI0, TOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B KU3HU
COBPEMEHHOI0 OOIIEeCTBA, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU HH(OpManueit o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaskKIaHCKOr0 BOCTIUTAHUSA:

MPEJICTABJACHUS O COIMAJIBHBIX HOPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIeATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM MACATEIBbHOCTH IpHU
BBITIOJTHEHUU Y4YeOHBIX, TI03HABATCIBHBIX 3aJ]lay, BBIMOJHEHUH XUMHYCCKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY I TIOHUMaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TMPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPaTypoOr, JOCTYIIHBIMM TEXHHYECKMMHU CpPEACTBAaMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYy4YEHHIO M TIO03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM M  HCCIIEIOBATEIIbCKOMN



NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH U YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMHU B OBITY U peaIbHON KU3HH;

5) Tpya0BOIro BOCIIUTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO Ipodeccuil 1 Tpyaa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 1O XUMHHU, OCO3HAHHBIM BBIOOP
WHUBUTyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCS B NPO(ECCUOHATBHOU CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3zomacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOJHOU CPEIOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3YJbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAyYHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICIIOCTHOM
HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

Bba3zoBble JJornueckue J1eMicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS NPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEHATH UX XapaKTepHbIE



NPU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JPYTUMH TIOHATHSMH), UCTIOIH30BATh
TIOHATHS NIl OOBSICHEHUS OT/IEIBHBIX ()AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIEJACTBCHHbIC CBSI3M MEXAY OOBEKTaMH H3y4YCHHUS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIC, NCIYKTUBHBIC, 110 aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

yMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUA TOHATHS (NMPEAMETHBIE U
MeTanpeMETHBIC), CAMBOJINYECKIE (3HAKOBBIC) MOJICIH, UCTIOIh3yEeMble B XUMUH,
peoOpa3oBEIBAThH MIMPOKO MPUMEHSEMbIC B XUMHUH MOJCIBHBIC MPEICTABICHUS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUYeckas (opMmyrna W ypaBHEHHE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENIbHBIX 33/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCaX U SIBJICHUIX.

Bba3oBble uccienoBareabckue A€l CTBUS:

YMEHHE HCIOIb30BaTh TOCTABICHHBIC BOIMPOCHI B KAauyeCTBE WHCTPYMEHTa
MO3HAHMs, a TaKXKE B KA4eCTBE OCHOBBI IJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

npuoOpeTeHne OmbIiTa MO IUIAHUPOBAHUIO, OPTaHWU3alMd M MPOBEICHUIO
YUEHHYECKUX OSKCIEpPUMEHTOB, YMEHHE HaOlmoAaTh 3a XOJOM IIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMUYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl ~ JIUTepaTypa XWUMHUYECKOTO COJIEP)KaHHWsA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3UYHbIE METOJBI M 3allpoChl MPU TOUCKE U OTOOpe
uH(QOpPMAIMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIsS BBIMOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
0o0JaCTH  WMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJIB30BAHUS PA3TMYHBIX IIONCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATH ONTUMANBHYIO (hOpMY TIpeacTaBiIeHNs] HHPOpMAITUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl  HECJIOXKHBIMU CXeMaMH, JharpaMMmamu,
apyrumu popmMamu rpauku 1 UX KOMOWHAIUSIMU;

YMEHHE WCIIOJIb30BaTh M AaHAJIM3MPOBaTh B IMpolecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAINIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CENIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHPOIHOM
CpeIIbl.

KoMMyHHKATHBHBIE YHHBePCcATbHbIE YUeOHbI€ eliCTBHUSL:



yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Jauajgora W (WIM) JIHUCKYCCHUH) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJILHO BBIMOJHEHHS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI  MOPEACTABIATh  IMOJYYEHHbIE  pPe3yibTaThl  [O3HABATEIbHOM
JIEATEIBHOCTH B YCTHBIX M TMHCHBMEHHBIX TEKCTaX; JeiaTh MPE3CHTAIUIO
PE3YyJAbTATOB BBHIMIOTHEHUS XUMHUYECKOTO SKCIEpUMEHTa (JIabopaTOpPHOro OMbITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUsI y4eOHOTro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM W MCCJIEAOBATEIbCKOW  JIESITENBHOCTH  IPU  PEUICHUH
BO3HMKAIOIIMX TpoOJieM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIaCOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpEIEICHUE KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPENENsITh UENH JEATebHOCTH, MUIaHUPOBATh,
OCYILECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUM TIPA BBINOJHEHUM 33JaHAA C YYETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLICHUBATh COOTBETCTBHUE IMOJIYYCHHOTO pE3yJbTaTa 3asBICHHON IIE€JIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHOM o0nactu  «XUMHS», BUIBI
JEATeIbHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpeTalluu,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K xoHIy 00yueHus B 8 kiiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSITUNA: aTOM, MOJIEKYJa,

XUMHUYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsE M HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO AJIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBAHHUE, COJb, DJIEKTPOOTPUUATEIBbHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUSA, PEaKIUU Pa3JIOKEHUS, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEII0BOU A (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBA3b,



WOHHAs CBSI3b, MOH, KaTHOH, aHMOH, PACTBOp, MAccoBas J0Jid BeEllecTBa
(IpolleHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBJICHHS (HOpMys
BEIIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINA;

OTIPEIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCJICHMS  3JIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACAEHHOMY KJIACCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBaTh cmbicin llepmomnueckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPAHEHHsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢Gopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounasa noarpynna (b-rpymnmna)», Manbeie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OOO3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabnune «llepuoauueckass cuctemMa Xumudeckux odiemeHToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 001Iee YuCiIo dJIECKTPOHOB
U pacrpeieieHUe X MO0 SJEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHU B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITH  OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOTO »3JIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKITnu;

MPUMEHSITh OCHOBHBIE OIEPAlMM MBICIUTENBHON AEATEIHbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMATH3aInio, KiIacCU(PHUKaInIo,
BBISIBJICHUE MPUYUHHO--CIICJACTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB M XUMHUYECKUX PpEaKIHil, €eCTeCTBEHHO-HAYYHbIE METOIbI
NMO3HAHUA — HAONIOZICHUE, U3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );



CIENOBAaTh  IIpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKKe IMpaBWiaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O U COOMPaHUIO
ra3oo0pa3HpIX BEMeCTB (BOJOpPOJAa M KHUCIOPOAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHON MAaCcCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh M MNPOBOAUTH  XHUMHYECKHE  DKCHEPUMEHTHI IO
pacIoO3HaBAHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOIIBIO HHAUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHXK U JPYTHe).

K xoHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKpbhIBATh CMBICII OCHOBHBIX XUMHYECKHX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA4, WOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XUMUYECKasl peaKiusi, XUMUYECKas CBsA3b, TEIUIOBOU 3PQeKT
peakiuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, KaTauu3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pPEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBIICHHUE,
IITOTpONUs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAsl, MOHHAS,
MeTajuInyecKasi), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW peaKUuuu, MPEAeiabHO JOIMyCTUMAas
koHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX IIOHATHH U
IIPUMEHSATH T MOHITHUS PHU ONIMCAHUU BEUIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJCHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNenéHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmyiaM, BHA XUMHYECKON
CBA3M (KOBaJEHTHAsl, WMOHHAsA, MeETauIMuecKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTAUITMYECKON
PEETKY KOHKPETHOTO BELIECTBA,

packpbiBath cMbIci llepuomnueckoro 3akona JI[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONUChIBATH W XapaKTePU30BaTh
Tabnuuynyo (opmy lleproanueckoil cuCTEMBbl XMMHUYECKHX SJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIlIME€ MEPUOMABI, COOTHOCUTh
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  ATOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB U 3apsii  sijapa, oOIlee 4YUCIO BJIEKTPOHOB H



pacmpejiefieHie HX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOLIUE
3aKOHOMEPHOCTH B M3MCHCHHH CBOWCTB JJIEMEHTOB M MX COCIUHCHHH B
npeaesiax MaJlbIX IMEPUOIOB U TJIABHBIX MOJATPYIIT C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, MO0 W3MEHEHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBA TIPOCTHIX U CIIOXHBIX BEIIECTB, TMOJITBEPXKAAas OIMCAHUC
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHUYECKON JHUCCOIMAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIM HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBuUjia  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7a00paTOpHBIM  O0OpYyJIOBaHUEM, a TakKe IMpaBWa OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O W COOMPAHHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapoonar-, ¢docdar-, cunmkar-, cyabdar-, THAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JIEATCILHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

n/n

HaunmenoBaHmue pa3xeioB u
TEM NIPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe IIpakTH4eckue

JyekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Paznen 1. HepBOHa‘laJIbele XUMHNYECCKHUC ITIOHATHUSA

Xumusa — Ba)kHas 00J1aCThb

11 €CTCCTBO3HAHUS U 5 bubmuorexa [JOK
IIPAKTUYECKON AESITEIbHOCTU https://m.edsoo.ru/7f41837¢
YyeJoBeKa

12 BemntecTBa 1 xummdeckue 15 bu6mmoreka [IOK
peaxkuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB

71 Bo3znyx. Kucnopoa. [Tousitue 6 bubnuotexa [JOK
00 oxcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonstue o kucnorax 3 bubnmnoreka [JOK
U CONSIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 bubnuorexa [JOK
OCHOBaHHMSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 bubmuotexa [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30




Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoeHune aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XHUMHYECKHX dj1eMeHToB JI. 1. 7
Mennene-eBa. CtpoeHue

aroma

XumMmuyeckas CBA3b.

3.2 OKHUCIIUTENBHO- 8 1
BOCCTAHOBUTEJIbHBIC PEAKITUU

bub6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

Utoro mo pazjaen 15 bubnuorexa [JOK
A https://m.edsoo.ru/7f41837¢c
b K
PesepBHoe Bpemst 3 ubmoreka 110

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4

https://m.edsoo.ru/7f41837¢




9 KJIACC

KoaundecTBo yacon 3JIeKTp0HHbIe
HaumeHoBaHue pa3aeioB U TeM
Ne n/mm Kontpoabnbie Ilpakruueckne (uudpoBbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pasoBare/ibHbIE
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
[ToBTOpeHME 1 yriyOJIeHHE 3HAHUH bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/esioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
) peakiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE pEeaKllUy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
| e 6
' PyHsL. P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23 onewemon Vaspynms, Asen goctoprnx 7 | beomoremlOK
’ PR ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
24 snewemon IV Ay, Yrncpoxn ; | ,  buomore 0K
’ . FRYHIRL oA https://m.edsoo.ru/7f41a636
KPEMHHUHN ¥ UX COCTUHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e cBOMCTBA METAJLIOB 4 bubmorexa HOK
’ B https://m.edsoo.ru/7f41a636
3.2 Baxkneiiime MeTajuibl 1 UX COSIUHEHUS 16 bubmorexa [OK
’ s https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Konrpoubusie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmorexa [IOK
yeJioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1

https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBumia paboTs
N bubnuorexa [JOK
3 B J1aboparopuu U IpUEMBI OOpaIICHHSI C 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 Yucteie BemecTBa U cMech. CIocoObl | bu6nmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue

. . bubnuotexa [JOK
5 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1
https://m.edsoo.ru/ff0d28c8
COJIN)»
b K

6 ATOMBI 1 MOJIEKYJIBI 1 nomorexa 110

https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHE DJIEMEHTBI. 3HAKU (CUMBOJIBI) | bu6mmorexa [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

8 IIpocTble U CIIOXKHBIE BELIECTBA 1

https://m.edsoo.ru/ff0d2a6¢
bu6mmorexa [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1

https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [JOK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubnuoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mousb. MossipHast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKash peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnuoreka [IOK
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [HOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojmuecTBa, MacChl BEIIECTBA 10 bubnuotexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMUuecKuX peakiuii
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\IZe CHUS bubmorexa LIOK
A P ’ m i https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0eHne 1 bubmorexa LIOK
t AT o https:/m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Kontponsnas padora Nel o teme «Bemecta bubnnoreka [JOK
A XUMHYECKUE pEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras Bo3ayxa.
X v Bu6morexa [IOK
21 Kucnopoa — ameMeHT 1 mpocToe BENIECTBO.
https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA bu6mmorexa [IOK




KHCII0po/ia (peakIuKi OKUCIICHHS, TOPCHHE).
ITonsaTHE 00 OKCUIAX

CriocoOsl MosTy4eHus KUCIopoia B

https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaKITNH,
24 MOHSITUE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmorexa HOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMHUYECKUX PEAKIIUSIX
TomnmuBo (HedTh, yroib U METaH).
25 3ar $I3H€I§I/I€ql;03 . a, CITOCOOBI Zro bubmorexa HOK
P AYxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILECHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITomyuenne u coOupanue KUCIOpoaa bubmmorexa [IOK
7 . P poa, https://m.edsoo.ru/ff0d4ae?
M3Yy4YEHUE €ro CBOMCTBY
7 Boxopon — s51eMeHT U IIpOCTOE BEIECTBO. bubnnorexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHE O KMCIOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnnoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «[TonydeHune u coOMpaHKe BOIOpOIa bubmorexa HOK
7 . P HOPOAE, https://m.edsoo.ru/ff0d4{f42
M3y4eHHUE €ro CBOMCTBY
bubmuorexa [JOK
32 MousipHbIii 00bEM ra3oB. 3aK0OH ABOTaIpo
P P https://m.edsoo.ru/ff0d542e
33 Breruucnenus 00béMa, KOJIUYECTBA BEIIESCTBA bubmuorexa [JOK




rasa o ero U3BECTHOMY KOJIMYECTBY
BEIIECTBA UIIN 00BEMY

Brruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

N bubnmoreka [JOK
34 peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOIEI bubmorexa LOK
a https://m.edsoo.ru/ff0d587a
. bubnuoreka IHOK
36 CocraB ocHoBanui. [TonsTue 06 nHIUKATOpaX nomorexa L
https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbIe U
bu6mmoreka [IOK
37 HEHACBIIIEHHbIE pacTBOPHL. MaccoBas 101
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «[IpuroroBieHne pacTBOPOB C ONPEIEIEHHON bubmmorera [TOK
p . . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKaLUs, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u XuMHUECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnuotexa [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne u XUMHYECKUE CBOWCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2




bu6mmoreka [IOK

45 ITonmydyenne 1 XMMHUUYECKHE CBOMCTBA KUCIIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MOJIyYECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHCHHUI)
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka IHOK
49 O000111eHIE U CUCTEMATH3aIUs 3HAHUI &
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIaCChl HEOPTraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
bu6nmoreka [JOK
51 XMMHYECKUX 371eMEHTOB. [loHsATHE O rpymmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuoanueckuii 3akoH u [leprnonnueckas
52 CHCTEMa XMMHYECKHUX dnemMeHToB [. U bubmorexa LHOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPYIIIEL, TOATPYIIHE Bubmorexa ITOK
p » TPYITHEL, by https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubmuorexa [JOK
M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 sneMmeHTOB Ileproanyeckoii cucrems J. 1 bubmmorera [IOK
p o https://m.edsoo.ru/00adabbc
Menneneena
56 XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110 bubnuotexa [JOK




ero noJjioxkeHuto B [lepuoanueckoit cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

https://m.edsoo.ru/00ada824

bubmuorexa [JOK

57 pa3BUTHS HayKu U nipakTuku. /. 1. 1
L. https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HbIN, IEAAror U rpakIaHuH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonuas xumMudeckas CBsI3b 1 bubmaorexa LIOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBaneHntHast nosnsipHasi XUMHYECKasi CBA3b 1
https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 KoBanenTHas HenossipHas XUMUYECKasl CBA3b 1
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUSA 1 bubmmorexa LHOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 Bubmorexa ITOK
peartt hitps://m.eds00.ru/00adb076
bu6nmoreka [JOK
64 @) 1
KHCITHTEIH | BOCCTAHOBHTEHT hitps://m.eds00.ru/00adb076
65 KontponbHas padora Ne4 o reme «CtpoeHue | bubnuoreka [IOK
aToMa. XuUMHUYECKas CBI3b) https://m.edsoo.ru/00adb486
bubmuorexa [JOK
66 00600 7 1
ODIHCHHE H CHCTCMATHIATI SHAHIH https://m.edsoo.ru/00adb33c
bubmuorexa [JOK
67 00600 7 1
ODIICHHEC H CHCTCMATHIAII SHAHIH https://m.edsoo.ru/00ad9cb2
bubmuorexa [JOK
68 00600 7 1
ODIHCHIE H CHCTEMATHSATIMA SHAHMH hitps://m.edsoo.ru/ff0d6 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnusie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bubnunoreka LIOK
1 cucTeMa XuMH4YecKux sineMeHToB JI. U. 1
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
" bubmuoreka [{OK
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buipl XuMHu4ueckou CBSI3U U THIIBI | bu6mmoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yriy0neHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX peakIuii Mo | bu6nunorexa LIOK
Ppa3IMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMHUYECKOMN peaKIuu.
but6mmoreka [IOK
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh | but6mmoreka [IOK

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c




OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmmoreka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUYECKON JUCCOLMALIIH. bubmmoreka [JOK
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNounbie ypaBHEHUS peaKkIuid bubmmorexa [IOK

P peaitht https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI
. bubnnorexa [{OK
12 B CBETE MPEJCTaBICHUN 00
. https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON JUCCOLMAIIUN
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
. . bubmuoreka [{OK
13 MIPEICTaBICHUN 00 IMEKTPOIUTUYECKON
https://m.edsoo.ru/00add8b2
JUCCOIHAITUT
. bubmuoreka [{OK
14 [TonsiTe o runponuse coneu
https://m.edsoo.ru/00add9d4
b K
15 O06001eHre U cucTeMaTru3aIis 3HaHUA nommorexa O
https://m.edsoo.ru/00addd 12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoreka [IOK
DKCIIEPUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa
KontponbHas pabota Ne2 o reme

17 «INEKTPOIUTUYECKAS TUCCOLUALINS bubmmorexa [TOK

P A HHat. https://m.edsoo.ru/00addec0
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»

13 OO01ast xapakTepUCTHKA TaJIOTeHOB. bubnuotexa [JOK
XUMHUYECKUE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBoaopon. ConsiHasi KUCIIOTa,

. bubnuotexa [JOK
19 XAMWYECKHAE CBOWCTBA, MOJTYUYECHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmuoteka [IOK

«Ilony4deHne ConsTHOM KUCIOTHI, U3y4YEHHE €€

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




CBOMCTBY

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

21 €aKI[Uil, eCIN OOUH W3 PEarcHTOB JaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
H30BITKE
” OO01mmas xapakTepucTuka 31eMeHToB VIA- bubnmnoreka HOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUN CEPHI.
23 HaxoxileHHe CEPEI Hq:aé COCI[I/IHe]i){I/Iﬁ B bubnnorexa [IOK
p o https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnmorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunel cepbl. CepHas KHCIIOTa, (PU3HUSCKUC bubnmorexa [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkly, JIeXkKallle B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0C00a MOITy4eHUs bubmuoreka [IOK
CEpPHOM KUCJIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
7 Brruncrienne MaccoBoi 1071 BbIXO/a bubnuoreka [{OK
MPOAYKTa peakuuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3J1eMeHTOB VA-
28 TPYIIIIBI zAiOT pacn OCTpPaHEHHE B IPUPOJIE brbmmorexa [TOK
PYITHIBL. » pactipoctp . PHpOJIE, https://m.edsoo.ru/00adeeab
¢bu3nuecKre U XUMHUYECKIEe CBOHCTBA
79 AMMUak, ero Gpu3nyecKue 1 XuMH4YeCKHe bu6muoreka [JOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTruyeckas padora Ne 3 o Teme
30 «[Tonmyuenne ammuaka, u3y4eHHE €ro bubmmorexa [IOK
o > YA hitps://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gu3ndeckue u bubnmorexa [JOK




XHMHYECKHE CBOMCTBA

Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA0OPEHUH.

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

bubnunoreka LIOK

32
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIICH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHHUSIMU a30Ta
docdhop. Oxeun dpochopa (V) u pochopuas
bubnunorexa LIOK
33 KHCIIOTa, (PU3MUECKUE U XUMUICCKUE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
. bubmuoreka [{OK
34 MUHEpAJIbHBIX yI00peHuil. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
(bu3nYecKre U XUMHUICCKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoreka IIOK
MpOoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
1v)
bu6mmoteka IIOK
37 YronbHasg KUCIIOTa U €€ COU
https://m.edsoo.ru/00ae006c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa brbmmorexa [TOK
i o ' | https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX bubnuotexa [JOK
BEIIECTBAX KaK O COSAMHEHUAX yIiiepoaa https://m.edsoo.ru/00ae054¢e
b K
40 Kpemnuii u ero coenmHeHnst nommorexa 1O
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3ajJla4d IO TEME

https://m.edsoo.ru/00ae0bf2




«BaxkHelne HeMeTauIbl 1 uX COCAUHCHUA»

KonrtponsHas padora Ne3 o reme

bubnunoreka LIOK

42 .

«Baxuelnme HeMeTaUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTajuinyeckas bubnuorexa [JOK
CBA3b U METAJUIMYECKAS KPUCTAININYECKAs https://m.edsoo.ru/00ae103e
pemi€Tka. PU3HYECKUE CBOMCTBA METAJLIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

. N bubnuoreka [IOK
44 DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN
https://m.edsoo.ru/00ael156
METAJLJIOB
O61ue cnocoObl MOTy4YeHHUS] METAJLIOB.

45 Crnnasel. Beruncienus o ypaBHEHUAM bubnuoreka [IOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJEPKUT MPUMECH

bu6nunorexa LIOK

46 ITonsATHE O KOPPO3UH METAILIOB
https://m.edsoo.ru/00ae1278
bubnuoreka [{OK

47 [llenounple MeTaITBI s

https://m.edsoo.ru/00ae14b2
bu6nunorexa LIOK

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust

https://m.edsoo.ru/00aec14b2
49 [llenouyHo3eMeTbHBIC METAIUTBI — KAJTBITUI U bubnuoreka [{OK
MarHui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxnenmue coeuHeHNs KaJbITUsS
https://m.edsoo.ru/00ael5e8
51 O06o001IeHre 1 cucTeMaTr3aIis 3HaH|H
N " but6mmoreka [IOK

52 XKeéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1

https://m.edsoo.ru/00aec1886

53 [TpakTuueckas padora Ne 6 mo Teme bubnmorexa [JOK




"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHHUS "

https://m.edsoo.ru/00aelae8

. bubnunoreka LIOK
54 AntomMuHUH 1
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUA https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuiporcu sl u conu xenesa (1) u bubmmoreka [JOK
xemnesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0o0011IeHrEe U CHCTEMATH3AIIMs] 3HAHUI
[IpakTuueckas pabora Ne 7. Pemenue
bubnunoreka LIOK
59 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
. https://m.edsoo.ru/00ae3de8
«BakHeime MeTalIbl M UX COCIUHCHHUSI
Beruncnenus mo ypaBHEHUSIM XHMHYECKUAX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36HTKe WU COJE )KI/ITII'I HUMECH bubmmorexa OK
p . p ’ https://m.edsoo.ru/00ae1750
BrrunciieHuss MacCoOBO# JOJIM BBIXO/1a
MPOJYKTa PeaKiuu
61 O06o001IeHre B cucTeMaTH3anys 3HAaHUH
2 KontponbHas pabota Ne4 o reme
«Basxkaenmme MeTaiIbl 1 UX COSTMHEHM S
63 BemecTsa u maTepuansl B IOBCEIHEBHOM but6mmoreka [IOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOen bubnmnoreka [JOK
Ccpenbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelieHnH SKOJIOTHUECKUX bubmuorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
66 O06o01eHre 1 cucTeMaTu3alis 3HaH|H bubmuoreka [{OK




https://m.edsoo.ru/00ae0d0Oa

bu6nmoreka [IOK
% 1
67 O000111eHE U CUCTEMATH3AaIU 3HAHUI hitps://m.edsoo.ru/00adb33c
bubnunorexa LIOK
% 1
68 O000111eHIE U CUCTEMATH3AaIU 3HAHUI hitps://m.edsoo.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET
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