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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHHs COCTaBJE€Ha Ha
OCHOBE TpeOOBaHHI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOM MPOTrpaMMbl
OCHOBHOTO o00miero obpazoBanus, npenactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
benepanbHOi pabouell MpoOrpaMMbl BOCIUTAHUS W C Y4ETOM KOHLEMLUHU MpernojaBaHus
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpamMMa mo xumuM AaéT MpeAcCTaBICHHE O ILeNsAX, OOIeld cTpaTeruud OOy4eHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCS CpPEACTBAMHU YYEOHOTO IpEeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpPUPOBAHUE M0 pa3jieJaM U TeMaM MPOrpaMMBbl [0 XUMUH, ONIPEAEIIAET KOJINUYECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHAYEMYIO IIOCJIE€0BATEIbHOCTh
M3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAeseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHHM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE I1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTLHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

3HaHUE XMMHH CIY>KUT OCHOBOM Il ()OPMHUPOBAHUS MHUPOBO33PEHHUs 00ydaromIerocs,
€ro TPE/ACTABICHUH O MaTepUAIILHOM EIMHCTBE MHPA, BAXKHYIO pPOJb UTParOT (GopMupyembie
XUMHEH MPeCTaBICHNUs O B3aUMOIPEBPAIICHUAX YHEPTUU U 00 IBOIIOLNHU BEIIECTB B MPHUPOJIE,
0 MYTAX pELIEHUs INI00ANBHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, PO0JIEM 3ApaBOOXPAHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alid BO3MOXKHOCTEH [UIs caMOpasBUTHS H  (QOPMHUpPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON T'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHpPOBaHHE MBIILIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CIeNU(UKOH HAy4dHOTO MBIIIJIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TArloM B POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCcTByeT (HOPMHUPOBAHHWIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TMPHPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3oBaHME
o0ydJaronuxcs.

JlaHHbIE HampaBieHHUS B OOyUYEHUU XUMHUU OOECIEUMBAIOTCS CIEIMU(HUKON COMEpKaHuUs
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMueckyd aJanTUPOBAaHHBIM OTpa)KeHHEM
0a30BOI HAYKN XUMHUU Ha ONPEJICIEHHOM dTarie €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHHUs OPUEHTHPOBAH HA OCBOEHUE
00y4JarOIIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKON XUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TIOHSITHH OPTaHUYECKON XUMHH.

CtpykTypa comepaHusi MPOrpaMMbI IO XUMUU CHOPMUPOBAHA Ha OCHOBE CHCTEMHOT'O
noaxoaa K €€ uszydeHuro. CoaepaHue CKIaJAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpraHW30BaHbl IO MPHUHIMITY IOCJIEI0BATEILHOTO PAa3BUTHsS 3HAHUW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUs O CTPOEHHUH aTOMa U XUMHUYECKOU CBS3H;
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— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HAa OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUH CHOCOOCTBYET (POPMHUPOBAHUIO MPENCTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LEHHOCTHOTO OTHOLLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHus B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX YUYEOHBIX IIPEIMETOB:
«Oxpyxarommiit Mmupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kiaace.

[Tpu M3ydeHUHn XUMHUHM TPOUCXOIUT (OPMHUPOBAHME 3HAHUN OCHOB XUMHUYECKOW HAYKH
KaKk 00JIaCTU COBPEMEHHOT0 €CTEeCTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YeJIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHpPOBOM KyJIbTYpbl. 3ajaya Y4eOHOTrO MpEeIMETa COCTOUT B
(bOpMUPOBAHUN CHUCTEMBl XUMHUYECKHX 3HAHMA — BaXKHEMIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUMH, JAOCTYIHBIX 0000IEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, S3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOAaM MO3HAHUS MPH HU3YYECHUH BEIIECTB U XMMHUYECKUX
peakuuii, B GOpMUPOBAHUU U PA3BUTUU [103HABATEIbHBIX YMEHUN U UX NPUMEHEHUH B y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIe0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH TpaBUIl OE30MacCHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3yyeHHH XUMHUHU HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (popMUpPOBaHUE MHTEIJUIEKTYAIbHO Pa3BUTON JINYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOyUYEHHUS Ha CHCTEMaTHYeCKoe NpHUoOIleHHe oOyyaroumxes K
CaMOCTOSITEJIbHOW ~ IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHWUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecreyeHue YCIOBHM, CHOCOOCTBYIOUIMX NPUOOPETECHHIO OOYYaIOIIMMHUCS OIbITa
pa3HoOOpa3HOW AESITENBbHOCTH, MO3HAHWSA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— (hopmupoBanue o011 GYHKIIMOHATHFHON M €CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHpA, WUCIONB3YyS 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPU pEHIeHUH TpodieM B
IOBCEIHEBHOM JKU3HU U TPYAOBOM EATENBHOCTH;

— ¢opMupoBaHUE y 00Y4aIOIIUXCS TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS LICHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKH 11eJIecCO00pa3HOro MoBeIeHHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE€ MOTHBAIlMK K OOYYEHHMIO, CIIOCOOHOCTEM K CAMOKOHTPOIIO |
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHsS OOIICUYENIOBEUECKUX I[EHHOCTEH, T'OTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO TSI M HANPABIIEHHOCTH JAIbHEUIIIETO 00yUeHUS.

OO1m1ee yncia0 4acoB, OTBEAEHHBIX JJIS M3yYeHUs XMMUHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanms, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJEPKAHUE OBbYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posnb XUMHU B KU3HM 4Y€JIOBEKAa. XMMHSI B CUCTeMe Hayk. Tena u
BeulecTBa. dusnueckue cBolcTBa BelIEeCTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BaleHTHOCTH aTOMOB XWMHUYECKHX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BemecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas mMacca. B3anmocBsi3p KoaM4ecTBa, Macchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BeniecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusznueckue M XUMUYECKHE SBICHUSA. XHMHYECKas peakuus U e€ NpPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIEeCTB. XUMUYecKrue ypaBHeHus. Kinaccupukanuss XuMUYECKUX pPeaKIid
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYI0H, MpaBuiaMu paboThl B JabopaTtopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONHUCaHUE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBICHHUE BOCKA, TAsHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOH) SBICHU, HaOIt0IeHue
W ONKCAaHWE TIPU3HAKOB TMPOTEKAHUS XHUMHUUYECKHX peakiui (pa3lokeHwe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
pa3ieNieHusi CMeceil: ¢ TMOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTHUIUISIIHS,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TOBAPEHHOW COJIM, HAOMIOJCHUE W OIMCAaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHMYECKUX BeLIEeCTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kuciopoa — 37€MEHT U MPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoaa B mpupojae, GU3nYecKue U XUMMUUYECKHUE CBOWCTBA (peaklud TOPEHHUS).
Okcuapl. [lpumenenue xucmopoma. CrocoObl MOJTydeHHs KHCIOpoJa B jabopaTopuud U
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAN(PUKAIUS
KHCIIOpO/Ia.

TemnmoBoit >pdexT XUMHUYECKOW peakluu, TEPMOXHUMHUYECKHE YpPaBHEHUS, OSK30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
HNapHUKOBOTO P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bomopon — »smemeHT u mpocTtoe BemiecTBO. Haxoxkaenwe Bojgopoda B TPHUPOJE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTel u comnu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa BOJbl. Bona kak pactBopurtens. PactBopbl. HacellieHHble U
HEHACBIIICHHbIE PAcTBOpBI. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas [0S BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupone. 3arpsa3HeHue NpUpOAHbIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanmss nHeoprannuecknx coenunennid. Oxcuabl. Knmaccudukanus OKCHAOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiydeHrne okCuaoB.
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OcHoBanus. Krnaccudukaiuss oOcCHOBaHWH: MENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa cosieil. @u3nyeckue U XMMHUYECKHe CBOMCTBa cojied. [lonmydyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KJIaCCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpPEEICHHE COACPKAHMSI KUCIOPOoaa B BO3/1yXe, MOJIydeHue, COOupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HUX CBOMCTB, MOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEM pPAacCTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE OOPA3I[OB HEOPTAHMUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIU, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

IMepuoauueckuii 3akon u Ilepuoanyeckasi cucreMa xummuuyeckux djiemenros /. U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple MONBITKM KIacCUPUKAIMU XHUMHUECKHUX OdyeMeHToB. lloHATHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

[Iepnonnueckuit 3akoH. llepuommueckass cucrema xumMudeckux oanementos J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX saep. W3orombl. OnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJiiyca aTOMOB XMMHUUYECKHUX AJIEMEHTOB, METAJTHIECKUX
Y HEMETAJUIMUECKUX CBOMCTB I10 TpynnaM U NepHoIaM.

3nauenue [leprmonnueckoro 3akona u [leproanyeckoit cHCTEMbl XUMHUYECKUX JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . MeHnenees — y4€HbIl U IpaykJaHUH.

Xumu4deckasi — CBS3b. KoBanentHast ~ (mossipHass ¥ HEMOJIApHAsi)  CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKHCINTEIBbHO-BOCCTAaHOBUTENbHBIE  peakunu. IIponecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUNIOB M HEMETAIJIOB, B3aMMOICHCTBHE THAPOKCHIA
LMHKAa C pacTBOpPamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIHI (TOpEHUE, PEAaKLIUU PA3JIOKEHUS, COSTUHEHHUS ).
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Mesicnpeomemmunie céazu

Peanuzanus MexnpeaMeTHBIX CBA3EH MpU U3yYEeHUH XUMHHU B § KIIacCe OCYILECTBISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ IOHSATHIA,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/IE€TIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOue ecTecTBEHHO-HAYYHBIC TOHSATHS: HAy4HBIH (PaKT, THIOTE3a, TEOPHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCHEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®duzuka: marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOIIBI,
paZlMOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUM 3aps], BEUIECTBO, TE€JIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3561, ComHIle.

buonorus: porocuntes, npxanue, ouocdepa.

l'eorpadus: armocdepa, rtuapocdepa, MHHEpaIbl, TOPHBIE MOPOJBI, IMOJE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BenecTtBo M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumudeckux oanementos [ .
MenneneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUsl U UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEeHHEM 31ieMeHTOB B [leproauyeckoii cucteMe U CTpOSHHEM UX aTOMOB.

CrpoeHue BewiecTBa: BUAbl XUMHUYECKON CBS3M. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTh CBOICTB BeIeCTBA OT THIA KPUCTAUIMYECKOW PEHIETKHM M BUJA XHUMHUYECKOMN
CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHWYECKHX BeIIEeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanys XuMuyecKux peakiuil Mo pa3IudHbIM MPU3HaKaM (TI0 YHUCITY U COCTaBY
YYacCTBYIOUIMX B peakIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTaiu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue o ckopocTH xuMmHuueckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEAKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, JJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 2MEKTPOIUTHUECKON IUCCOLMALMN. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTnoHsl,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U CllaOble AIEKTPOTHUTHI.

Peakiiun nonHOoro oOMeHa. Y CIOBHUSI MIPOTEKAHUSI PEaKIMii HOHHOTO OOMEHa, TIOJHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUNIMYECKUX PEIIETOK HEOPraHMUYECKHUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaATpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIEOBAHHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoliecca AUCCOLUAIIUN
KHUCJIOT, IIENOYe M cojedl (BO3MOJKHO HCIIOJI30BAHME BUJEO MAaTEpUANIOB), IPOBEIECHUE
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OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHME BOJbI), OINbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUil (FOpEeHHE, pEaKUUu pPas3IoKEHUs, COCAUHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeMHEHUS

OOmast xapaktepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIC
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uesoBeka. BaykHelme Xiaopuabl
U MX HaXO0XJIEHUE B IIPUPO/IE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpymmel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (pu3MUECKHe CBOWMCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (U3NYECKHE U XUMHUYECKHE CBOICTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduyeckue). XUMHUYECKUE pPeakluu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucinoThl. CoM CepHOM KUCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgpaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapaktepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpojse, (QHU3MYEcKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npuMeHeHne. Coau aMMOHMSI, UX (U3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHMS. A30THas KHCIIOTa, €€ IOJIydeHHE,
¢uznueckue M XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, noiyuyeHue. Mcmonb3zoBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

OOmast xapakrepuctuka syeMeHTOB |V A-rpymnmel. OCOOEHHOCTH CTPOSHHMS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, alIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XUMUUecKue cBoiictBa. Ancop6ouus. Kpyropopor yrieposaa B mpupoe.
Oxkcupapl yriaepoaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYEeCKUe MPOoOJIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3(dekT. YronbHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

IlepBoHauabHbIe MOHATUS 00 OPraHUYECKHUX BEIECTBAX KAK O COEJUHEHUSX Yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIMIEpPUH, YyKCycHas Kkuciora). IlpuponHsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX NEpPepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE O OMOIOTHYECKH Ba)KHBIX BEIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUMH.
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Kpemuuii, ero ¢usuueckne M XMMHUYECKHE CBOWCTBA, IOJIY4YEHHE U IPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacrtaBineHuss o6 okcuae kpemaus (1V) u
KpeMHHEBOM KkucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIeMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPUAJIOB B IIOBCEITHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3yueHne o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHON KHUCIOTHI, TPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (GU3NUYEeCKue U XUMHUYECKHE CBOMCTBA TaJOICHOB M MX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEpUaoOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TaJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEHHUE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaOIIOJIeHUE IpHU3HaKa eé
NPOTEKaHMS, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAaHHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX ynoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTATMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojydeHue, COOMpaHue, paclo3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HX TMPOTEKAaHUs, O3HAKOMJIEHUE C MNPOAYKIUEH
CHWJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxuelimme
HEMETaJUIbl U UX COCTUHEHUSD.

Metabl M UX COeIMHEHUS

OOmiass xapakTepUCTUKa XHUMHUYECKHUX DJJIEMEHTOB — METAJIOB Ha OCHOBAaHHUU WX
nonoxxenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBSI3b M METAJUIMYECKas KpHUCTAJIMYecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHu MeramioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1Me crocoOsl mosyyeHust MetamioB. [IoHsATHE 0 KOPPO3UM METaNJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[lenouynsle MeTauibl: nosnoxenue B Ilepuonuyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoOeHHE UX aTOMOB, HAXOXKJEHHE B pupoje. Pu3nuecKkne U XUMHUECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenouyHO3eMeNbHBIE METAJUIBl MArHUA W KajbUui: mosiokeHue B [lepmoanueckoit
cucreme xumuueckux snemeHtoB JI. M. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXJIECHUE B
npupozae. PU3NYECKUEe U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusd. BaxkHelme coeauHEeHUs
KaJblMs (OKCUI, THIPOKCH, CONN). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxeHune B Ilepuonnueckoil cucreme Xxumudeckux snemeHtos JI. .
MenpeneeBa, CTpOEHHE aToMa, HaXOKJAeHUE B npupoje. PU3ndeckrue U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATIFOMHHHSL.

Kenezo: mnonoxenue B Ilepmoanueckoil cucrteme xumuueckux osnementoB JI. .
MenneneeBa, CTpOEHUE aTOMa, HaxOXAeHUE B mpupoae. Ouzndeckue 1 XMuMUYECKHUE CBOMCTBA
xkene3a. Oxkcunwl, Tuapokcunsl u comu skenesa (II) m xenmesa (lll), ux cocra, croiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:



O3HAaKOMJICHHE C O0paslaMH METaNIOB M CIJIAaBOB, UX (PU3MUYECKUMH CBOMCTBaMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HMCIIOJNb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJIEHCTBUS OKCUA Kb U HATPUS C BOJIOM (BO3MOYKHO MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJdblUs, AIIOMUHUS, LIMHKa, kene3a (I1) u sxenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHU]IA LIMHKA, PELIEHHE SKCIEPUMEHTAJIbHBIX 3aa4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUS».

XumMus ¥ OKpy:Kaomas cpeaa

BemectBa 1 MaTepuanbl B MOBCEAHEBHOMN JKMU3HM 4eNloBeka. bezomacHoe ncmonb30BaHue
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momomip Hpu XUMHUYECKMX OXKOrax Hu
OTpaBJICHUSIX.

XuMHYeckoe  3arps3HEHHE  OKpyKarwoued  cpenbl  (mpenenbHas — JIOIMycTUMas
KOHIeHTpanus Bemiects, ganee — [1/1K). Poxs xuMuu B penieH# 3K0JI0rH4eCKUX IpooieM.

Xumuueckuii IKCnepumenm:

n3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTEePHAIIBI).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexXnpeaMEeTHBIX CBA3EH MpU U3yYEeHUH XHUMHH B 9 KIlacCe OCYIIECTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OT/AETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHSATHS: HAy4HbIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

@dusuka: Marepus, aTroM, OJJIEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIWZ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pElETKa, CIUIaBbl, (U3NYECKHE BEIUMYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMA, MHUHEpaAIbHbIE YAOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrpaMMBbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0/1e 00YYeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIHHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMATIM3AINN 00yYarOIIUXCS.

JIn4HOCTHBIE PE3ydbTAaThl OTPa)KalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyIbTYpHOMY, MCTOPUUYECKOMY U
HAYYHOMY HACIIeINI0, TMOHMMAaHUS 3HAYEHUS XWMHYECKOM HAyKH B JKH3HH COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpManmeld O MepeqoBBIX AOCTIKCHUIX U
OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHUIX 00
YCTpOMCTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOT0 BOCTIMTAHMA:

MPEJICTABICHHUS] O COIMAbHBIX HOPMAax W MpaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIE3HOM,
yueOHOUCCIIeI0BATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH MPYU BBIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aWMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOIIECCE ATON y4eOHOW AEATETbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBApHUINEH C MO3UIMM HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHUPOBO33PDEHYECKHE MPEJACTABICHHS O BEIIECTBE HM  XUMHUYECKOW  PEaKIIHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX 4elIOBeKa C MPUPOJHON Cpelloi, 0 poiu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HallpaBlIeHHbIE Ha TMOJY4YE€HHE HOBBIX 3HAHUH MO XHMMHU,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IIPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYPHhl, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, MOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpeC K 0O0y4YeHHWIO W TO3HAHHUIO, JTI0OO03HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAaHHME IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENpPUATHE BPETHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMM BEUIeCTBAaMH B OBITY W peajbHOM
KHU3HU;

5) Tpy10BOT0 BOCTIMTAHUS

MHTEpEC K MPAKTHUECKOMY M3YUEHHIO MPOoQeccuil U Tpyla pa3iMyHOro pojia, yBaXKeHHE
K TPyAy M pe3yibTaTaM TPYJOBOH [EATEIbHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMEHEHUS
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
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MPOJODKCHHUST 00pa3oBaHUs C YYETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

IKOJIOTHYECKH I1eTIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK HCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaKKe B CUTYalHsX, YTPOKAOIIKX 3JI0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMSI, MOJydaeMble MPH HU3YYCHUHM XUMHH, JJIS PELICHUS
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM M IMyTel MX pelleHus
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe metampeaMeTHBIX Ppe3yNbTAaTOB BBIACISIOT 3HAUMMBIE IS (DOPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHHUSI UCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOEHWHM 3HAHHIA:
pacKpblBaTh CMBICT XHUMHUYECKUX TMOHATHH (BBIOENATH UX XapaKTEpHbIE MPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIsI OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSATH B Mpollecce MO3HAHUS MOHATHS (MPEAMETHBIE U METalpeAMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIICHHH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH W3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHME HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MpUOOpEeTEeHNE OMbITA MO IJIAHHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO YUEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM IpOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBATh €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Paborta ¢ undopmanmeii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH W HHTEPIPETUPOBATH HHGPOPMALIMIO PA3IUYHBIX
BUJIOB M (OPM TPEICTABICHUSA, TMOIYU4aEMyI0 M3 Pa3HbIX HUCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
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JaUTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE NMPUMEHATH Pa3INYHbIe METOABI M 3aIIPOCHI IPU TIOUCKE M 0TOOpe nHpopMau u
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs yUEOHBIX M MO3HABATEIbHbBIX 3aJa4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOPMALIMKM U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJb30BaTh U aHAIM3MPOBATH B IIpolecce Y4eOHOW M HCCIeN0BaTeIbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLle MPUPOJHOM Cpe/ibl.

KomMyHHKaTHBHbIE yHHBepcaJIbHble Y4eOHbIe JelicTBUA:

yYMEHHUS 3a/laBaTh BOIPOCHl (B XOA€ AMajora W (WiIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHHUSI TPEICTABIATh TOJTYYEHHBIE pPE3YyIbTaThl IM03HABATEIBHON JAEATEIBHOCTH B
YCTHBIX U MHCBMEHHBIX TEKCTaX; JAeJaTh MPE3EHTALUIO Pe3yJIbTaTOB BBIIOJHEHUS XUMHUECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHON U
UCCIIE/I0BATEIbCKON JIEATENbHOCTU NPH PEIICHUH BO3HUKAIOIIMX IPOOJIeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHbIe yHHBepcalbHbIe Y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENIbHO OMPEEIATh HEeNn AeITeTbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM alrOpuT™M JAEHCTBHHA NHpuU
BBIITOJIHEHUH 33/1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3WPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUH 33JaHUH.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpemMEeTHBIX peE3yABTATOB MO OCBOCHHUIO 00S3aTEIBHOTO COICpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHHMS U CIOCOOBI JAeWcTBUM, crneuuduueckue amis
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xoniy obydenus B 8 kJiacce rpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

o pPAacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSATHHA: aTOM, MOJIEKYIIa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOpPOIHAS H
HEOJHOPOJHAsA), BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJspHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas IO XHMHYECKOTO 3JEMEHTa B COCIWHEHHH,
MOJISIPHBIH O00BEM, OKCHJ, KHUCIOTAa, OCHOBAaHHE, COJb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHHsI, XMMHUYECKasi peaKiysi, KIaCCU(PHUKAIMUA PEeaKIMii: peakuu COeAUHEHUS, PEaKIiH
pa3JIOKEHUs, PEeaKLMU 3aMELICHUs, PEeaKIMH OOMEHa, 9K30- M JHJIOTEPMUYECKHE peakluH,
TETUIOBON 3 PEKT peakuuu, sIpo aToMa, SJICKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalb, paguyc
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aToma, XUMHYECKasi CBSA3b, MOJISIPHAs M HEMOJsIpHAas KOBAJICHTHAas CBS3b, UOHHAs CBS3b, MOH,
KaTHOH, aHUOH, PaCTBOP, MaccoBas J10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTPAIlHs) B PaCTBOPE;

J WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHH U MPUMEHSTH
3THU MOHATUS IIPU ONKUCAHUM BEIIECTB U UX MIPEBPAILCHMUII;

J UCTIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OPMYJ BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

. OTpEeIATh BAJIECHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, IPUHAITIC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COSAWHCHHWA 1O QopmyiaMm, BUI XUMHYECKOH CBS3M (KOBAaJCHTHAs W HOHHAs) B
HEOPraHWYECKUX COETNHECHUSIX;

. packpbiBaTh  cMmbIicit  [lepmoamueckoro  3akona [, WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHMMAHHUE TEPUOIUUECKON 3aBUCUMOCTUA CBOMCTB XMMHUYECKHUX DJIEMEHTOB
OoT ux mnoyioxkeHuss B llepuognueckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

. OMKCHIBATh W XapakTepu3oBaTh Tabmuunyro Gopmy Ileproauueckoil cuctembl
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATHUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymnma)y», Manble u OonbIIME TEPUOIBI, COOTHOCHTH O003HAYEHUS, KOTOPHIC
umerorcs B Tabnune «l[lepuoauyeckas cucreMa xumuueckux aneMmeHToB /. M. MengeneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMMUECKHUX 3JIEMEHTOB (COCTaB M 3apsn
aapa, o0lIee YUCIIo EKTPOHOB U PACIpeIe]ICHHE UX 110 SJIEKTPOHHBIM CIIOSIM);

. KJacCH(UIUPOBaTh ~XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYEeCKHE BEUIECTBa,
XUMHUYECKHE PeaKkuu (110 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIMM BELIECTB, [10 TEIJIOBOMY
dbdexry);

. XapakTepu30BaTh  (OMUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA  BEIECTB
pa3IMYHBIX KIJIACCOB, TMOATBEPKAAasl ONHMCAHME NPUMEPAMH MOJEKYJSPHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

. IIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IPOTEKAHUs XUMUYECKUX IIPEBPAILCHUI B PA3JIMYHBIX YCIOBUIX;
. BBIYHCIIATH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYHO M MOJISIDHYIO MAacChl BEILECTB,

MacCCOBYIO JIOJIO XUMHUYECKOTO JIEMEHTA M0 (OopMyJie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIINH;

° MPUMEHSATh OCHOBHBIC OIEPAIUU MBICIUTEILHON NEATEbHOCTH — aHaIU3 |
CHUHTE3, CpaBHEHHE, 0000IIEeHHEe, CUCTEMATHU3AINI0, KIAaCCU(UKAIUIO, BBISBIECHWE MPHUYUHHO-
CJIEICTBEHHBIX CBSI3€M — NIl U3yUEHUsI CBOMCTB BEILIECTB U XMMUYECKUX PEAKIU, €CTECTBEHHO-

HayyHble METOJbl IO3HAHMUS — HAONIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peasbHBIN ¥ MBICIICHHBIH );
. cleoBaTh IpaBWJIaM IMOJIb30BAHUS XMMHMUYECKON MOCyq0i W J1abopaTOpPHBIM

o0opynoBaHWEM, a TakKe TpaBWIaM OOpamieHuss C BEmECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSMHU 110 BBIOJHEHUIO J1a0OpPaTOPHBIX XWMHYECKUX OINBITOB IO MOJYYECHUIO U
coOMpaHni0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJAa M KHCIOPOJa), MPUTOTOBICHUIO PAacCTBOPOB C
OTpeNieNI€HHOW MaccoBOM J1oyiell  pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATb M IMPOBOAUTH
XUMHYECKHE JKCIIEPHUMEHTHI M0 PACTIO3HABAHUIO PACTBOPOB IIENOYEH M KHCIOT C MOMOIIBIO
UH/IUKAaTOpPOB (JIakKMyC, (eHOIPTATCHH, METUIIOPAHXK U APYTHE).

K xoHiy oOydenus B 9 kjiacce mpeIMeTHBIC pe3ysIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

o PacCKpBIBATh CMBICIT OCHOBHBIX XUMHUYECKUX TOHSATHH: XMUMHUYCCKHH DJICMEHT,
aToM, MOJIEKYyJia, HOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIICHTHOCT,
AIIEKTPOOTPHULIATEIIBHOCTh, CTEHEHb OKHCICHMS, XWMHUYECKash peakius, XHUMHUYecKas CBs3b,
TETUTOBON dPQPEKT peaKIiu, MOJb, MOJISIPHBIH 00BEM, PacTBOP, ICKTPOIUTHI, HEIIEKTPOIIHTHI,
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AIIEKTPOJIUTHYECKAsT JHCCOIMALUS, PEAKUUH HOHHOTO OOMEHa, KaTaau3aTop, XHMHYECKOe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuy, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHME, aJlJIOTPOIHUS,
aM(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBaJIECHTHAs, MOHHAs, METa/NIN4ecKas), KpUCTalJIMuecKas
pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, IPeneIbHO
nonyctumas konueHTpamus [1JIK Bemectna;

J WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATUNH M IPUMEHATH
9TH MOHATHUSA IIPU ONIMCAHNU BEUIECTB U UX NPEBPALLECHUM;

J UCTIOJIb30BaTh XMMHYECKYI0 CHMBOJHKY JUISI COCTaBJICHHUS (POPMYIN BEIIECTB U
YPAaBHEHUN XUMMUYECKUX PEAKLUM;

J ONpEACIATh BAJICHTHOCTb W CTENEHb OKUCIICHHS XMMHYECKHX DJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, NPUHAIICKHOCTb BEILECTB K OINPEACIEHHOMY Kiaccy
coeuHEeHUN no GopmynaM, BUJI XMMHUECKON CBS3M (KOBaJIEHTHAsi, HOHHAs, METAJUIMYECKasi) B
HEOPraHMYeCKUX COEAMHEHMSX, 3apsijl MOHa IO XUMHUYECKOW Qopmylie, XapakTep cpelbl B
BOJHBIX pacTBOpaXx HEOPraHMYECKUX COEAMHEHUH, THUIN  KPUCTAUIMYECKON  pPEIETKU
KOHKPETHOI'O BELIECTBA;

. packpeiBaTh cMbica  I[lepuonmueckoro 3akona J[. WM. Mengeneesa wu
JNEMOHCTPHPOBATh €r0 IOHMMAaHHE: ONKCHIBATh M XapaKTepU30BaTh TaOIWYHYIO (GOpMY
ITeproanueckoil CUCTEMBl XMUMUYECKUX 3JIEMEHTOB: Pa3jIMyaTh MOHATUS «TJIaBHAs MOATpyIIa
(A-rpynna)» u «nobounas noarpynna (b-rpynmna)», maneie u 00ibIINE EPUOJBI, COOTHOCUTD
0003HaueHMsI, KOTOPbIe UMEIOTCS B MEPUOJNUECKON TabunIe, C YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps] fApa, oOliee YHUCIo 3JIEKTPOHOB U
pacripesielieHue UX 1O 3JEKTPOHHBIM CIIOSIM), OOBSICHATH OOIMEe 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB M MX COEIUMHEHMH B IpeJlienax MallbIX NEpHUOAOB U IJIaBHBIX MOATPYIII C
Y4€TOM CTPOEHUS UX aATOMOB;

J KJIaCCU(UIIMPOBATh XUMHYECKHE DJIEMEHThl, HEOPraHWYeCKHe BELIEeCTBa,
XUMHUYECKHE peakuu (110 YUCIY M COCTaBY YYacCTBYIOIIMX B PEAKIMM BEILIECTB, 10 TEIJIOBOMY
3 eKTy, M0 U3MEHEHUIO CTENIEHEeW OKUCICHHUSI XMMUYECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME U CHeM(PUUECKHEe XUMUYECKHE CBOMCTBA
IPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKLUN;

J COCTaBJISITh YPABHEHMSI AJIEKTPOJIUTUYECKOW NHUCCOLMALNU KHUCIOT, LIeouel U
coJiel, MOJHbIE M COKpAII€HHbIE YpaBHEHUs peaklUid MOHHOTO OOMEHa, YpaBHEHUs peakiui,
MOATBEPXKJAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKOM CBA3M MEXIY BELIECTBAMM PA3JIMYHBIX
KJIACCOB;

. pacKpbIBaTh CYLIHOCTb OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuui
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;

. [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT WX CTPOCHHS,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;

J BBIYHCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILECTB,

MacCOBYIO JOJII0 XHMHYECKOTO 3JIeMEHTa 1o (opMyJie COSAHMHEHUS, MACCOBYIO JOJIO BEIIECTBA
B PacTBOpE, MPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKInu;

J coONIO/IaTh TIpaBWJIA TOJB30BAHHUS XHUMHUYECKOW TOCYIol M JabopaTOpPHBIM
000Opy/IoBaHUEM, A TAKXKE TpaBHiIa OOPAIICHNUS C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIUSMH
[0 BBIMOJHEHUIO JAa0OPAaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJXYYEHUIO H COOMpPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

J NPOBOJIUTH pEaKIMM, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB pa3iIMYHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOpUA-, OpOMHUI-, MOOUA-, KapOoHaT-, ¢docdar-,
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CWJIHKAT-, Cylab(aT-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS W HWOHBI HM3yYCHHBIX METaJIIOB,
MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

° MPUMEHATh OCHOBHBIC ONEPAlMUA MBICIUTEIBbHON JEATEIBHOCTH — aHalU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEMATH3aIMIO, BBIABICHHE NPHUYUNHHO-CICACTBEHHBIX
CBSI3€M — JUISI WM3YyYECHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKUUN, €CTECTBEHHO-HAay4YHBIE
METO/bl TO3HAHUS — HAOJIOJICHHWE, U3MEPECHHUE, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHBIA H
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKHE MOHITHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicamTenbHo- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro mo paszery 15 E;I[inlpllr(r)f:;(si? rouﬁf4l837c
PesepBHOE Bpems 3 bubmorexa OK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa LIOK
' TPYTEL 6P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBA METAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 Bubmiorexa OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [Toustre 0 MeTOAAX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK
a https://m.edsoo.ru/ff0d227e
ITpaktnueckas padota Ne 1 «IIpaBuia paboThl B
3 J1a00paTOpUHU U IPUEMBI OOpaIlleHUS C 1 1 bubmorexa [IOK
patop p pait https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
YucTele BemecTBa U cMecH. CIIocoObI bu6mmoreka [IOK
4 . 1
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 1 bubmmorexa [JOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBLH MOTICKYJIBT https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmnoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThIe U CIIOKHBIE BEIIECTBA 1 bubmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIIEKYIAPHOE VUECHUE 1 bubnnorexa LIOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [IOK
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https://m.edsoo.ru/ff0d210c
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Xumnueckast popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK

11
OTtHocuTenbHasE MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast o)1 XUMHYECKOTO DJIEMEHTA B bubmuorexa [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK

13 K . Mons. M

onu4ecTBO BemecTBa. Monbs. MomsipHas Macca https:/m.edsoo.ru/f0d5230

14 Pu3nyecKnue 1 XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycioBUs NPOTEKAHUSI XUMAYECKHUX bubnuoreka [IOK

15 .
peaKuuit https://m.edsoo.ru/ff0d3al16

16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnmnoreka [JOK
XUMHUUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88

17 Brrunciienust konmuecTBa, MacChl BEIIECTBA 110 bubnuotexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUU https://m.edso0.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit

18 (coe I/IHqﬁ)!HI/IHH a3JI0KECHUS 3a1\I/1)e ;{m bubmorexa LIOK

8 P > SAMCHILEHIT, https://m.edso0.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIONEIUCT. bubnmnorexa [JOK
O00011eHne U cCUCTEMaTU3aINS 3HAHUI https://m.edsoo.ru/ff0d40c4
KontponbHas padora Nel no reme «BermiectBa u bubnnorexka [JOK

20 1
XUMUYECKHUE PEaKLIN» https://m.edso0.ru/ff0d4290
Bo3agyx — cmech razos. Coctas Bo3ayxa.

21 Knci}cl)xo — 3JIEMEHT U MPOCTOe Bellluyjcmo bubmmorexa LIOK

poZL p ’ https://m.edsoo.ru/ff0d448e
O30H
29 du3nyeckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK

KHCJI0pO/a (peaKkuy OKUCIIEHUs], TOPEHNUE).

https://m.edsoo.ru/ff0d4614
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TTonsaTue 00 oxcugax

CrniocoObI Moy4eHus KUCIopoia B

23 J1a00PATOPUHU U IIPOMBIIIIIEHHOCTH bubnmnorexa [IOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOHN peaKInu,
24 MMOHATHE O TEPMOXUMHUUYECKOM YPABHEHUHU bubnmnorexa [IOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUUYECKHUX PEAKIIUIX
o5 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe bubnuorexa [JOK
BO3/yXa, CIIOCOOBI €ro MPeI0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 o reme
26 «ITonyyenue u cobupanue Kuciopoia bubmorexa LIOK
7 N P posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonopoa — anmemMeHT B IpoCcToe BENIECTRO. bu6mmoreka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4ddo
28 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KUCHOTAaX U COIIX bubmorexa [TOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30
Crioco0bI nostyueHust BOAOPOAA B 1ab0paTopuu https://m.edsoo.ru/Ffod4ddo
[Ipaktrueckas padora Ne 4 o teme
31 «Hpon €HUE U EO6H aHUEe BOJOPOJIa, H3yUCHHUE bubmorexa HOK
yqv P AOPOAA, HEYH https://m.edsoo.ru/ff0d4f42
€ro CBOMCTB»
. , bubnuotexa [JOK
32 MonsipHblii 00bEM ra3oB. 3aKoH ABOTaapoO https://m.edsoo.ru/ffod542e
Brrancnenus 00bEMa, KOJIMUECTBa BEIIECTBA
bu6mmoreka [IOK
33 ra3a 1o ero u3BeCTHOMY KOJIMUECTBY BEIECTBA

Wi 00bEMY
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Brrurcnenus 005EMOB ra30B 10 ypaBHEHUIO

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHEBIX bubmorexa [IOK
pearitiv Ha https://m.eds00.ru/ff0d5708
OTHOILIEHUH ra30B
35 duznyeckre 1 XUMUUECKHE CBOMCTBA BOJIBI bubmorexa LHOK
s https://m.edsoo.ru/ff0d587a
. bubnmoreka [JOK
36 CocraB ocHoBanui. [Tonsitue 06 nHIUKATOpaX https://m.edsoo.ru/Ffod59e2
Bona xak pactBopurens. Hacwimenasie u
37 Helfacm fHHHe paCTBO bl MaISiOBaH oISt bubmorexa HOK
= pPactBOpeL. a https://m.edso0.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroBieHrE PacCTBOPOB C OIIPEICIEHHOM bubmorexa HOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIeH paCTBOPEHHOTO BEILIECTBAY
39 KonTtponsHast padora Ne2 o reme «Kucmnopo. 1 bubnuoreka [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyueHne n XMMU4YECKHE CBOMCTBA bubnnoreka [JOK
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonydyeHnue u XMMHUUECKHE CBOMCTBA OCHOBaHUM bubmiorexa LOK
i https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyueHue U XMMHUYECKHE CBOMCTBA KHUCIOT bubmorexa HOK
i https://m.edsoo.ru/ffOdfee2
46 Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI bub6nuorexa [IOK
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MOJIYYCHH A, XUMHUYCCKUC CBOICTBa

https://m.edso0.ru/00ad9474

[TpakTrueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME

bu6mmoreka [IOK

47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCITMHECHMI
48 ['eneTnueckas cBsi3b MEXKY KilacCaMHu bubnnoreka [HOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN
B 8 https://m.edsoo.ru/00ad9cb?2
50 Kontponbnas padota Ne3 no teme "OcHOBHbIE 1 bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KIACCUPUKANN XUMHYECKUX
51 asieMeHTOB. IloHsITHE O TPYIIIaX CXOMHBIX bubnmorexa LHOK
’ pynt https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
bu6mmoreka [JOK
52 crucTemMa XMMHU4YecKkux anemeHToB /1. U.
https://m.edsoo.ru/00ada52c
Menneneena
53 ITepuonasl, TPYIIIBL, TOATPYIIIIEI bubmmorexa [IOK
PHOBL, TPYIIEL, Pyl https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnunorexa [JOK
M3oTonsr https://m.edsoo.ru/00ada342
CTpoeHue AIeKTPOHHBIX 000T0YEK aTOMOB
55 anemMeHToB Ilepuoandeckoit cuctemsl . 1 bubmmorexa [TOK
p T https://m.edsoo.ru/00ada6hbc
Mennenecena
XapakTepucTuKa XMMHUIECKOTO 3JIEMEHTA 110
56 ero nmojoxeHuio B [lepuoanueckoii cucreme /1 bubmmorexa [TOK
P ) https://m.edsoo.ru/00ada824
. MenneneeBa
57 3nauenwne [lepuogndeckoro 3akoHa st bu6mmoreka [IOK
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pa3BuTus Hayku U npaktuku. . . Mennenees
— Y4€HBI, IeJaror U rpaXk1aHuH

https://m.edsoo.ru/00ada96e

DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUECKHUX

bu6mmoreka [IOK

58 aneMeHTOB/ Beepoccuiickas mpoBepodHast 1 https://m.edsoo.ru/00adaab8
pabora
bu6mmoreka [IOK
59 MonHas xummeckas CBazb 1 https://m.edsoo.ru/00adac34
60 KoBanenTHasa noaapHas XuMHU4YecKas CBI3b 1 bubnnorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTnas HeronapHas XUMHUYECKasl CBA3b 1 bubmorexa [TOK
p https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Crenens, okucienns 1 https://m.edsoo.ru/00adae28
63 OKHUCIIUTENHFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU 1 bubmmorexa [TOK
peakt https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHUCIIUTENN U BOCCTAHOBUTEU 1 https:/m.eds0o.ru/00adb076
65 Konrtponsnas padora Ne4 o treme «CtpoeHue 1 1 bubnnorexka [JOK
aToMa. XUMHWYeCKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O60011eHNE 1 1 bubnnoreka [JOK
cUCTeMaTHu3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O6001ICHHE U 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4
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9 KJIACC

Ne KonuyecTBo yacos 1 DJIeKTPOHHbIE
ara
Tema ypoka KonrTpoabubie IIpakTuueckue uu(poBbIe
Bceero H3y4YeHUs
n/ padoThbI padoTbI o0pa3oBaTe/ibHbIE
n pecypcsl
IIepnonnueckunt 3akoH. Ilepuonnueckas
bu6mmoreka [IOK
1 cucTeMa XUMMHU4YeCKuX anemMeHToB /. 1. 1
https://m.edsoo.ru/00adb59e
Meneneena

5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnmnoreka [JOK
XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIO0B https://m.edso0.ru/00adb6b6

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmorexa [IOK
HEOpPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYeCKOM CBSI3W U THUIIBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel o treme «IloBTopenue

5 U yriyOsieHue 3HaHUH OCHOBHBIX pa3/IesioB 1 1
Kypca 8 kiacca»

5 Knaccuukanus XuMH4ecKux peakiui mo 1 bubnnorexka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOMN pPEaKIUK.

7 [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX 1 bubnorexa LIOK

P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsiTHE 0 XMMUYECKOM paBHOBECHH. DaKTOPHI,
8 BIIUSIIOIIME HA CKOPOCTh XMMUYECKOM peakiuu u 1 bubmiorexa LIOK
P P https://m.edso00.ru/00adc28c
M0JIOKEHNE XUMHYECKOTO PaBHOBECHS
9 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 bubmorexa LIOK
P https://m.edsoo.ru/00adcade
10 Teopust 2MEKTPOIUTHUECKOMN TUCCOLMALINN. 1 bub6nuorexa [IOK

26



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

CunbHbIe U crabble AIEKTPOIHUTHI

https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK

11 HMonunle ypaBHEHUS pPEAKIIUNA
M peakit https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B
12 CBETE IIPEJCTABICHUN 00 DIEKTPOIUTHYECKOM bubmmorexa [IOK
p p https://m.edsoo.ru/00add5d8
IUCCOLIHUAIINU
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHUYECKON Bubmorexa ITOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIMAIINT
14 [TonsaTHE 0 TUAPOIU3E COJIEN Bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O000111eHIE U CUCTEMATH3ALU 3HAHUI
B 1 https://m.edsoo.ru/00addd12
16 [Ipaktuueckas padorta Ne 1. «Pemienue bubnnoreka [JOK
AKCHEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponsHas pabota Ne2 o reme
17 «DINEKTPOIUTHYECKAS TUCCOILIUALIUI 1 bubmmorexa LHOK
p a HHATHL https://m.edsoo.ru/00addecO
XUMUYECKUE pPeakllui B PaCTBOPAxX»
18 OO6m1ast XxapakTepUCTHKA rajJOTeHOB. bubnuotexa [JOK
XHMMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bu6mmoreka [JOK
CBOMCTBA, NOJIy4€HHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
IIpakTuyeckas pabora Ne 2 o Teme
20 «[Tonyuenue CoIIHON KUCIOTHI, N3yUEHHUE €6 bubnnorexa [IOK
. i 1Y https://m.edsoo.ru/00ade348
CBOUCTBY
BerurcieHus mo ypaBHEHUSIM XHMHYECKHAX
. bubnmuotexa [JOK
21 peaxiuii, ey OJJUH U3 PEareHTOB JIaH B

U30BITKE
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99 OO6mas xapakrepucTuka 31eMeHToB VIA- bubnmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnoTponHble MOU(PUKALIMY CEPBI.

23 Haxon(p €HUE Ccephl I/I(beé coe I/IHGI;){I/Iﬁ B IIPHPOJIC bubmmorexa [JOK

A pu s pHpoe. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA CEPBI
CepoBoaopo, cTpoeHue, Gu3ndecKue u bubnnoreka [HOK

24 o
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802

o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnuorexa [JOK
XMMHYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKAIUE B OCHOBE

26 MIPOMBIIIJICHHOTO CI0C00a MOTy4YeHUs CEPHOM bubnuorexa [JOK
KHUCJIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeabl COeTUHEHUSIMU CEPhI

7 Brrunciienre MaccoBoil 1071 BbIXOAA IPOTYKTA bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-

28 IpyHIsl. A30T, pacIIPOCTPaHEHUE B IIPUPOJIE bubmmorexa [IOK

PYHTIBL » pactipoctp . pHpoe, https://m.edsoo.ru/00adeea6
¢u3nyeckre 1 XUMHYECKHE CBOMCTBA

29 AMMuak, ero Gpu3nYecKue 1 XuMU4YECKHe bubnnorexka [JOK
CBOMCTBA, NIOJIy4YCHUE U IIPUMEHEHHUE https://m.edso0o.ru/00adf004

30 [IpakTuueckas padbora Ne 3 o Teme bubnuoreka [IOK
«TonyyeHne amMuaka, U3y4eHHUE €ro CBOMCTB https://m.edsoo.ru/00adf180

31 A3oTHas KHUC0Ta, e€ pusnueckue u bubnuoreka [IOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIE aMMOHUSI B

39 Ka4yecTBE MHUHEPAJIbHBIX YIOOpEHUH. bubnnoreka [JOK

XHWMHUYECKOE 3arpsI3HEHNE OKPYKAIOILIEH CPEJIb
COEIMHEHUSIMH a30Ta
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dochop. Oxcun dpocdopa (V) u pochopuas

33 KHCJIOTa, GU3MYECKUE U XUMHUCCKUE CBOMCTBA bubmmorexa [JOK
’ ’ https://m.edso00.ru/00adf68a
MOJIy4YeHue
Hcnonp3oBanue GpochaToB B Ka4eCTBE
34 MHUHEPAIBHBIX YI0OpEeHU. 3arpsi3HeHue buGnnorexa [IOK
p N yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdhaTamu
VYraepon, pacipocTpaHEHHE B IPUPOJIE, bubnunoreka [HOK
35 .
¢bu3nvecKre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux pusndeckue u
YHIEP . b bubnuorexa [JOK
36 XUMHUYECKHUE CBOICTBA. DKOIOTUYECKUE
https://m.edsoo.ru/00adfebe
npo0JIeMbl, CBs3aHHbIC ¢ OKCcHaoM yrieposa (1V)
37 VYrosbHas KUCHOTA U €€ CONn bubmmorexa LOK
https://m.edso0o.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o teme "l[lonyuenue
38 TeKrcioro ra3a. KauectBeHHas peakius Ha bubmmorexa LOK
T . P https://m.edso0.ru/00ae027e
KapOOHAT-MOH
39 [TepBoHavabHBIC TTOHATHS 00 OPraHUYECKUX bubnuotexa [JOK
BEIIECTBAX KaK O COEMHEHUSX YIiIepoia https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coenquueHust bubmmorexa [JOK
P A https://m.edso00.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubmmorexa [JOK
P . 8 https://m.eds00.ru/00ae0bf2
«BaxHelie HeMeTaJUTbl U UX COCTHHCHUSDY
42 Konrtponsnas padora Ne3 o reme «Baxueiimme 1 bubmuoreka [IOK
HEMETAJIJIBI U UX COSIUHEHU) https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepuCTHKa XUMUYECKUX
P P bu6mmoreka [IOK
43 AJIEMEHTOB — METaJUIOB. MeTayuinyeckas CBs3b

U MCTAJUIMYCCKAasA KPUCTAJUINYCCKAA peméTI(a.
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du3nueckue CBOMCTBAa METAILIOB

XUMHUYECKHAE CBOMCTBA METAILJIOB.

44 DNEKTPOXUMHUUECKUN Psiji HAIPSLKEHUI BH6J_IHOTeKa LOK
MCTAILIOR https://m.edso00.ru/00ae1156
OO6mume crmocoOb! MOTYYSHUST METaJLIOB.

45 CnuaBel. Beruucienus no ypaBHEHUSAM bubnnoreka [HOK
XUMHYECKUX PEaKIUi, €CJIM OJUH U3 PEareHTOB https://m.edso0.ru/00ae1156
COJICPKUT TIPUMECH

46 [ToHsTHE O KOPPO3UM METAJIIOB bubmorexa LHOK

https://m.edsoo.ru/00ae1278
bubmuorexa [JOK

41 [Henorsie MeTai et https://m.edsogru/Oanl4b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U KU bubnnorexa [IOK

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

49 [llenouyHo3eMenbpHBIC METAIUTBI — KAJTBITHI 1 bubmuorexa [JOK
MAarHum https://m.edsoo.ru/00ae15e8

50 Bakueiinme coeqMHEHNUA KLU bubmmorexa [IOK

https://m.edsoo.ru/00ae15e8

51 O06o0meHre u cucTeMaTr3aIis 3HaHHHA

52 JXKeéctkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs E::fg;lr?]f;{;gﬁ/}é 0261886

53 [TpakTuyeckas padora Ne 6 mo teme "YKécTkocTh bubnnoreka [JOK
BOJIbI X METOABI €€ yCTPAHEHUS" https://m.edsoo.ru/00aelae8

. bubnuotexa [JOK

>4 Amomuiuit https://m.edsogru/Oan1c64

55 AmdoTepHbIe CBOKWCTBA OKCHIA U THIPOKCHIA bubmorexa [TOK

https://m.edsoo.ru/00aelc64

56 Keneso bu6mmoreka [JOK
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Oxkcuapl, Tuipokcuipl u conu xenesa (1) u

https://m.edsoo.ru/00ael1d86
bubmuoreka [JOK

> xenesa (1) L https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTU3alus 3HAaHUN 1
[IpakTrueckas padota Ne 7. Permenue
59 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 buGnnorexa LIOK
. https://m.edsoo.ru/00ae3de8
«BaxkHelme MeTaibl U UX COSTUHEHUS
Beruncnenus mo ypaBHEHUSIM XHMHYECKHAX
60 peaKIuii, €ClIv OJIMH U3 PEarcHTOB JaH B 1 bu6mmorexa [IOK
M30BITKE WM COICPKUT IPUMECH. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA PEeaKINU
61 | O00O0mIEHNEe U cUCTEMATHU3AIMS 3HAHUN 1
62 KonTponbnas padota Ne4 no teme «Baxneiiue 1
METAJIIBI U UX COCITUHEHUS
63 BemectBa 1 Matepuanbl B TOBCETHEBHOM KU3HU 1 bubnunoreka [JOK
YyesoBeKa https://m.edso00.ru/00ae3f50
64  XuMmudeckoe 3arpsi3HEHUE OKPY>KaIoIIei cpebl 1 BH6J_H/IOTeKa HOK
https://m.edsoo.ru/00ae4270
65 | Ponb XuMHUM B peHIEHUH YKOJIOTHUECKUX MPOOIeM 1 BH6J_IHOTCK3 HOK
https://m.edso0.ru/00ae4270
66 PezepBHblil ypok. O60011I€HNE U CUCTEMATH3AIHS 1 bubnnorexka [JOK
3HAHUU https://m.edso0o.ru/00ae0dOa
67 PesepBHblil ypok. O600111€HHE U CUCTEMAaTH3alHs 1 bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O6001I€HHE U CCTeMaTH3alus 1 bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Ipunoxenue Nel
KaslennapHo-TeMaTnyeckoe IIaHMpOBaHKE 110 XUMHUM 8A Kilacc.
Ipuioxenne Ne2
Kanennapao-rematnueckoe 1miIaHupoOBaHue o xuMuu 8b kitacc.
Ipuioxenune Ne3
Kanennapao-rematnueckoe IIaHUPOBAaHUE 110 XUMHH 9A Kiacc.
Ipunoxenune Ned

KaJIGHIIapHO-TeMaTI/I‘-IGCKOG IIJIAHUPOBAHUC 110 XUMHUHU 9b knacc.
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