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MHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yuyeOHOro mnpeaMera «XHUMHUS» Ha YPOBHE OCHOBHOTO OOILIEro
0o0pa3oBaHUs COCTaBJICHA Ha OCHOBE TpPEOOBaHMI K pe3yabTaTaM OCBOEHHS (enepaabHOi
00pa3zoBaTebHONM MPOTPaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHus, mpeactaBieHHbIXx B OI'OC
00O, B cooTBeTcTBHH ¢ (PegaepaabHOi paboyueit mporpaMMoi 1o y4eOHOMY MPEAMETY « XHUMHS»,
a TaKk)Ke Ha OCHOBE (hefiepasibHOM paboueil mporpaMMbl BOCITUTAHUSI.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydalOUIUXCS CpelCTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IpOorpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa30BaTENIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE I1eJeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTENIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4eOHOTO COJIep>KaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPEICTaBICHUN O MAaTePHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TiI00albHBIX TMPOOIEM YCTOWYMBOTO pAa3BUTHS YEOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH s camMopa3BUTHA U (OPMUPOBAHUS
KYJIBTYpPBI INYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B ((OpPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsA/Ia HAa €TMHCTBO MPUPOJIBI M YEIIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUHT
€CTECTBEHHO--Hay4YHOUN IrpaMOTHOCTH 00YYaOIIUXCS;

crocoOCTBYeT ()OPMUPOBAHHMIO IIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHOHAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOrO0 TpeaMeTa, KOTOPBIA SIBISETCS MEJaroruuyeckd aJanTUPOBAaHHBIM OTpaKeHHEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yJaOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHIATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoaa K €€ uzydyeHuro. ConaepiaHue CKIaJAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWW Ha OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:



— ATOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /[[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOTUTUUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHS K JApYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHre MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5-7 knaccel» u «DPu3uKa. 7 Kiiaccey.

[Tpu u3yyeHr XUMUU IPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
dbopMUPOBaHUM ¥ PA3BUTUHM I[IO3HABATEJIBHBIX YMEHUH M UX TNPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTIO
oOpallieHus ¢ BEIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne O0O0ydarommxcs K
CaMOCTOATENIBHOM ~ ITO3HABATEIILHOM  JEATENbHOCTH,  HAay4YHbIM  METOAAM  IIO3HAHUA,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CIHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAIbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUIIOB JAEATEIbHOCTH;

— (hopmupoBanue obmiel yHKIIMOHATILHONW U €CTECTBEHHOHAYYHOM TPAaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOUIErO MHpa, UCMOJIb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IYYECHUH XUMHUHU, TMPUMEHATh HMX TPU pEIIeHUH mpobdieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWM, TOHUMaHUS [ICHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTHMYECKH LelIecoo0pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHON
Cpensbl;

— pa3BUTHE MOTUBALMU K 00YUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO1iee 4ncno 4acoB, OTBEAEHHBIX Ul M3Y4YEHUS XMMHUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIIO).

COAEPXAHUE OBYUYEHUSA
8 KJIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemlecTBa. Pdusnyeckue cBoiicTBa BellecTB. ArperaTHoe cocTosHue BemiecTB. lloHsTHE O
METO/ax MMo3HaHusl B XUMuu. YncTele BemecTBa U cMecu. CrocoOsbl pa3zieneHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (¢opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCHTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl no popmysnaM XUMUYECKUX COCIUHEHHH.

dusnueckue U XUMHUYECKUE sBJICHMs. XHMHUYECKass peakuus U e€ NpU3HaKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMuueckue ypaBHeHUs. Kiaccudukanys XUuMUYECKUX peakuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOM MOCYI0H, mpaBWiIaMu paboOThl B jabopaTopuu U NMpUEMaMU
oOpareHusi ¢ J1aboOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMt0ieHne (pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHHEe U KOHJEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapus, pasnoxkeHnue ruapokcuna menu (1) npu
HarpeBaHuu, B3auMoJjeicTBue jxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jielieHuss CMeced: C MOMOILBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
xpomaTtorpadusi, TpOBEIEHHWE OUYUCTKH MOBAapPEHHON COJM, HaOIIOACHHE U ONHCAaHHE
pe3yJIbTaTOB IMPOBEJEHUS OIBITA, HUTIOCTPUPYIOIIErO 3aKOH COXPAHEHHsS MacChl, CO3/IaHUE
MoJiesielt MOJIEKYIT (IIapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
IpoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJU(pHUKaINS
KHCIIOpO/ia.

TemoBoil 3ddexT XuMHUYECKONW peakIMH, TEPMOXMMHMUYECKHE YpaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peakuMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHUE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonmopon — oanmemeHnT M mpocroe BemiectBo. HaxoxkIeHue Bomopoaa B INPUPOJE,
(bu3nyeckre U XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIOco0b! omydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILLICHHbIE PAacTBOpBL. PacTBOpMMOCTH BellecTB B Boae. MaccoBas [0 BeELECTBA B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHuA. Pojib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmueckux coeaunenuit. Oxcunbl. Kiaccuduxanuss oxcumos:
coJieoOpasyrorue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHYECKUE
cBoiicTBa kucior. Psan akruBaoctu metamioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenknarypa coneil. dusnueckue u XuMudeckue cporctsa coneil. [lomydyenue
COJICH.

['eHeTnyeckas cBsI3b MEXAY KJacCaMU HEOPraHUUECKUX COECAMHEHUM.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OMpeeNieHue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOIyYeHHE, COOMpaHue,
pacrno3HaBaHHE€ M HM3y4YEHUE CBOMCTB KUCIOPOJa, HAOMIOJEHHE B3aUMOJACHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IpEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOMCTB Bojopona (ropeHue), B3ammojeicTteue Bojopoma ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3IM4HON PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIed pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMHu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3TMUYHBIX KJIACCOB,
HaOJII0/IeHuEe W3MEHEHUs OKpacKM WHAMKAaTOPOB B pacTBOpax KHCIOT M WIENIOYed, U3ydeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, NOJyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KiIAacCH(PHUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o0 Tpymnmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENIbHBIE METALIbI, TaJOT€Hbl, UHEPTHBIEC ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHBIE OKCUIIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHto . H.
MenneneeBa. Koporkonepuognas u niauHHONepuonHass ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CocrtaB artomHbIX szaep. M3orombsl. OnexktpoHbl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IMEPBHIX 20 XUMHUECKHX 37eMEHTOB [leproandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO DJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U MIEPUOJAM.



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okucneHusi.  OKHCIUTENbHO-BOCCTAHOBUTENbHbIE — peakiuu.  [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe oO0pa3loB BEIIECTB METaUIOB U HEMETaUIOB, B3aUMOJICHCTBUE T'HAPOKCUIA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJ0Yel, MPOBEIECHUE OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Meoscnpeomemmnbwie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XMMUHU B § KJIacCe OCYILIECTBIISAETCS
Yyepe3 UCIOJIb30BAHKUE KaK OOIIMX €CTeCTBEHHOHAYYHBIX TOHATUMN, TaK U MOHATHH, SIBISTFOIIUXCS
CHUCTEMHBIMU JJISI OTACJIbHBIX MIPEIMETOB €CTECTBEHHOHAYYHOTO ITHKJIA.

OO01mure ecTeCTBCHHOHAYYHBIC TIOHATHS: HAYYHBIN (aKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, MEePHUOJUYHOCTh, HAONIOACHHUE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpEHHNE, MOJIETb, SIBJICHUE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYeCKas peaKkius

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEeHTOB B [lepronyueckoi cucteMe U CTpOSHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XUMHUYECKHE CBOWMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XuMHYECKUX PEaKIuid MO pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TeIIoBOMYy 3(h(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUUYECKIE YPABHEHUSI.

[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonarue o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHH. @DaKTOPBI, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBleHHE YPAaBHEHMHM OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C pPa3jIMYHBIMU BUJAAMHU XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE pEakIMy Ha HOHBIL.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOKHBIX BEIISCTB (XJIOpHAAa HATpHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKKA MPOTEKAHHs peakiuii MOHHOro obMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C TMOMOIIBIO KAaYeCTBEHHBIX pEaKlUi Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XYMUYEeCKHEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJIEHHUE B PUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHHUE, (u3MYecKHe M XUMUYecKue cBOMCTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4deHus cepHod Kuciotel. IIpumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE JTOKIU, 3arpsi3HEHHE BO3[yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe CBOiCTBa. KpyroBopot a3zota B mpupojae. AMMHUaK, ero pu3ndeckue 1 XUMUYECKHE
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaJIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cpoiictBa. Oxcuna ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHH. YTIEepo/], ATIOTPOIHBIE MOIU(DUKAIINH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYEeCKHe MPoOieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TII00aJBHOTO TMOTEIUICHHS KiIMMarta, MapHUKOBBIH 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, MHPUPOAHBIM ra3, HedTb), MPOAYKTHl HUX NepepadOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJy4Y€HHE M NpHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, »xene300eToH. I[IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peakluHu Ha cynb(aT-uoH W HaOJIoJleHue MpH3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), U3YYEHHE MOJENIEH KpUCTAUNIMYECKUX PEMIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIGHHE C TMPOILECCOM aJCcOpOIMU PAaCTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHWJIMKAT-UOHbl W MW3Y4YEHHE MPU3HAKOB MX IPOTEKAHMs, O3HAKOMIICHHME C TPOAYKLHEN
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckon cucreme Xxumuyeckux aneMeHToB 1. . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmue crnocoObl MONydeHus] MeTaIIOB. [IoHATHE O KOPPO3HH METAIUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJEHUE B mpupoje. OPuznueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucremMe xumMuueckux aviemeHToB [[. M. MeHpueneeBa, CTpOEHHME HMX aTOMOB, HaxXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnmoMunuii: nonoxkenue B Ilepumogmyeckoil cucreme xumuueckux syemeHtoB [[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MEeTa/lIOB M CIJIaBOB, WX (U3NYECKUMU CBOICTBaMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpoOIlecca TOPEHUS Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U KaJlblUsg (BO3MOXHO HCIIONH30BaHUE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuainbl B MOBCEIHEBHON >KM3HU 4eloBeKa. bezonacHoe MCnosb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTUYECKUX MPOOIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
Yyepe3 UCIOJIb30BAHME KaK OOIINX €CTECTBEHHOHAYYHBIX MOHITHIA, TaK U TIOHSATUH, SBISIONINXCS
CHUCTEMHBIMU Il OTAENIbHBIX IPEIMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA.



OO0111e ecTeCTBEHHOHAYyYHbIE TIOHATHUS: HAy4HBIH (DakT, rUNoTe3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(uKauusi, NEePUOJUYHOCTb, HAONIOJCHHE, HKCIEPUMEHT, MOJECIUPOBaHUE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MaTePHAIIBL.

@dusmuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIBI,
pPaJMOAaKTUBHOCTb, MOJIEKYJa, DSJICKTPUYECKMH 3apsa], NPOBOJHHUKH, IOJYIPOBOAHUKH,
JUBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSHHE BEIIEeCTBa, Tas,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3WYECKHE BEIMYMHBI,
€IMHULIBI U3MEPEHUs], KOCMUYECKOE IPOCTPAHCTBO, IUIAHEThI, 3BE3/1b1, CONHLIE.

buonorus: ¢orocunres, nsixaHue, O6uocdepa, 3KOCHUCTEMa, MHUHEpAJIbHBIE YHOOpPEHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BELLIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
UCKOIIaeMble, TOILIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOro 0Owiero o0Opa3oBaHus
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €JUHCTBE Y4E€OHOM M BOCIIUTATENbHOM A€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, TPUHATHIMH B OOINECTBE MPaBUJIAMH M HOPMaMH MOBEICHHS U
CIOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATM3ALUN 00yYarOIUXCS.

JIMYHOCTHBIE pEe3yNbTaThl OTPa)Xal0T T'OTOBHOCTH OOYYaroIIMXCs PYKOBOJICTBOBATHCS
CUCTEMOMN NO3UTHBHBIX IIEHHOCTHBIX OPHEHTALMH U pPacCHIMpPEHUE OIbITa JESATENIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMUSL:

[IEHHOCTHOTO OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HaCJIEUIO, NMOHMMAHUS 3HAu€HUs XMUMHUYECKOH HayKM B JKM3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpManueil 0 mepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUSI O COIMAIbHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO I0JIE3HOM,
y4eOHO-UCCIIeI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JeSITEIbHOCTU MIPH BBINOJIHEHUN Y4eOHbBIX, I03HABATENbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHUE W TIOCTYNKHM CBOMX TOBApHUINEH C IMO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAayKM M COCTaBISAIOLIME OCHOBY JUIS
NOHUMaHMs  CYIIHOCTM HAayyHOM KapTHMHBI MHUpaA, MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS NMPUPOJBI, B3aUMOCBA3AX YEJIOBEKA C IMPUPOAHOM Cpenoi, o poiau
XUMHHU B TIO3HAHUH STHX 3aKOHOMEpPHOCTEH;

MIO3HABATEJIbHBIE MOTHBBI, HAlpaBICHHbIE Ha IOJyYEHHE HOBBIX 3HAHUHM IO XHMHH,
HEoOXoAuMBbIe Ul OOBSACHEHHA HaOJI0JaeMbIX IPOLECCOB U SBICHUH, IIO3HABATEJIBHOM,



MH(OPMALIMOHHOW U YUTATENbCKON KYJIbTYPbI, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSITENIbHOM paboThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPAaTypOH, NOCTYHNHBIMH TEXHHUYECKHMMM CpPEICTBaAMHU
UH(POPMALMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYyYEHHIO M MO3HAHHIO, JI0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0pPOBBIO,
YCTaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HHM, OCO3HAHUE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUs] alKOrojsl, HApKOTHKOB, KypPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTH TpHU OOpalleHHH ¢ XUMHYECKMMH BEIIECTBAMH B OBITY M pPeaIbHOU
JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECCHii u Tpya pa3aIudHOro poJia, yBaKEHHUE K
TPpyly U pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBIOOP WHAMBUAYAJIbHOW TpPAEKTOPUU
NPOJOHKEHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIalTHPOBATHCS B MPO(ECCHOHANBHOM Cpefe;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOILEHHE K MPUPOJe KaK UCTOUHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICUXHUYECKOMY 3JI0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIOJICHHsI MpaBUJI 0€30MacHOTO MOBEACHUS MpU paboTe C BEleCTBAMHU,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAOLIUX 310POBbIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YYEHUU XUMHHM, JJIS pelleHus
3a/71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEIOH, JIsl MOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
MIOCPEICTBOM METOJOB XMMUH, DKOJIOTUYECKOTO MBIIUICHHs, YMEHHs PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON Y COLMAJIbHON IIPaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yibTaTOB BBIICISAIOT 3HAYMMBbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
MPOLIECC, PKCIIEPUMEHT U JPYToe.), KOTOPbIE UCIONb3YIOTCSI B €CTECTBEHHOHAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (JOPMUPOBATH MPE/ICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHKATHBHbIE, PETYJISTHBHBIE), KOTOpblE oOecrnednBaoT (OpMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHUSI MCIOJIb30BaTh IPUEMBI JIOTUYECKOI'O MBIIIJIEHUS IIPU OCBOCHHMM 3HAHMIAL:
pacKpblBaTh CMBICH XMUMHMUYECKHUX TMOHATHI  (BBIIEISATH WX XapaKTepHbIE IPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BaTh MOHATHUS U1 OOBACHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHM IS KiaccuuKauuu
XUMUYECKHUX BEUIECCTB U XUMUYECKUX PEAKLUM, YCTAaHABIUBATH IIPUYUHHO-CIICICTBEHHBIE CBA3U



MEXy 00BEKTaAMU M3Y4EHUs], CTPOUTH JIOTHUECKHE pacCyKACHUs (MHIYKTUBHBIC, €TyKTUBHBIE,
110 QHAJIOTUH ), I€TaTh BBIBOJBI M 3aKIIIOUCHHUS;

yYMEHHUE MPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH IIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — TpU pPELlICHHH Y4eOHO-
MO3HABATENBHBIX 33734, C Y4YETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIABIATH H
XapaKTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIIECACTBEHHBIE CBS3U U
IPOTHBOPEYHS B U3Y9aEMBIX MPOLIECCAX H SABICHUAX.

Ba3oBble ncciegoBaTebcKue eiicTBUS:

YMEHHUE HUCHOJb30BaTh MOCTABJIEHHbIE BOIPOCHl B KayeCTBE MHCTPYMEHTa MO3HAHUSA, a
TaKkKe B KadyeCTBE OCHOBBI JUIsl (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3allMd U TPOBEICHUIO YYCHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/10M IPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yibTatr, (opMyIMpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMeHHue BbIOUpaTh, aHAJTU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIMIO PA3IUYHBIX BUIO0B
U GOpM MPEACTABICHUS, TOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAYy4YHO-TIOMYJISIpHAst IUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE MMOcoOWs, pecypchl HHTepHeTa), KPUTHYECKH
OILICHUBATh MMPOTHBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHUE NPUMEHSTh pa3IMuHble METObI U 3aMPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4EOHBIX U MO3HABAaTEIbHbBIX 3aj1a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JAaCTH WCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAbHYIO (OpPMYy IperCTaBICHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku 1 UX KOMOMHALUAMY;

yYMEHHE UCITONB30BaTh W aHATU3UPOBATh B Tpolecce y4eOHOW M HCCIIeI0BATENbCKOM
NeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOT0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KaIoIe MPUPOJHON CPEJIbl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1efiCTBUA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe auanora u (Wiu) JUCKYCCHMH) IO CYLIECTBY
oOcyxnaemMoil TeMmbl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABIISATh MOJTyYeHHBIE Pe3yIbTaThl TO3HABATEIBHON IEATEITHHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; [IeJIaTh TPE3EHTANUI0 PEe3yJIbTaTOB BBITOJHEHHS XHUMHUYECKOTO
JKCIIepUMEHTa (Ja0OopaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOEKTA);

YMEHUsl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABAaTEIbHON U
UCCIICI0OBATEIbCKON JIEATENBHOCTU NPH PEIIEHUHM BO3HHMKAIOIIMX MPOOJEM Ha OCHOBE ydéra
o0IIMX MHTEPECOB W COTJIAaCOBaHMS MO3UIUH (0OCyXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBHIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JECHCTBHIA, ONpeeNICHEe KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).



PeryasitTuBHble yHHBepcajbHble yUeOHbIE 1eliCTBHS:

YMEHHME CaMOCTOATEIbHO ONPEIENSTh LU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOosiee 3G EKTUBHBIE CIMOCOOBI  pEIICHHWS Y4YeOHBIX M IMO3HABATEIBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEUCTBUM NpU
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIMUAX, OLIECHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHON LIENH,
YMEHHUE UCIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEIJIaracMble B YCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPE3YJNbTAaTOB IO OCBOCHHUIO 0053aTEIBHOTO COJEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMmporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUH, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETALNH, IPE0OPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA OA30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® DaCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKHUX MOHSITHH: aTOM, MOJIEKYJa, XUMHUYECKUN
9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOIHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHass M MOJIEKYyJspHas macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0Js XUMHYECKOIo
JJIEMEHTAa B COEAMHEHMM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHHS], XUMUYECKasi peaKIusl, KIacCu(pUKaius
peaklMii: peakliui COeIUHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKIUU
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
MOJISIPHAsE M HENOJIsipHAs KOBAJIEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBasi I0JIsI BellecTBa (MPOIIEHTHAs KOHIIEHTPAIIKs1) B pacTBOPE;

® UTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKHUX MOHSATUH U NPUMEHSTh 3TU
MOHSITHUS TIPU ONMCAHHUH BEIIECTB M UX MPEBPAIICHUI;

® IICTIOJIB30BATh XHMMHUYECKYI0 CHUMBOIMKY [UIsl COCTaBieHHS (OpMyNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

® OIIPE/IENSITh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OHWHApPHBIX COCIUHEHHSX, CTETCHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIEKHOCTh BEHIECTB K
OomlpeNeN€HHOMY KJIacCy COEAMHEHUH 10 QopMyrnaMm, BHJ XUMHYECKOW CBS3H
(xoBaJIeHTHAs ¥ MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepuogmueckoro 3akona /[[. M. MenpaeneeBa: NeMOHCTpUpPOBAThH
MOHUMaHUE TEPUOJANYECKOM 3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsSI MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHAa ABOTaJIpo;

®ONUCHIBATh W XapakTepuszoBaTh TabnmunHyro Qopmy Ilepuoamueckoit cucTEMBI
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «IJ1aBHas moArpymnma (A-rpynma)» u
«moboyHas moxarpynmna (b-rpymma)», mameie W OONBIIME TEPUOMABI, COOTHOCHUTH
0003HaYeHHsI, KOTOpbIe UMEIOTCS B Tabnuie «l[leprogndeckas cucteMa XUMHYECKHX
sneMmeHToB J[. 1. MenaeneeBa» ¢ YHMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsija sapa, oOIlee 4YHCIO 3JIEKTPOHOB H
pacnpeiefieHue UX 1Mo 3JIEKTPOHHBIM CII0SIM);



o KiIacCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
dbdexry);

® XapaKTepu30BaTh (OMUCHIBaTh) OOILIME XHWMHUYECKHE CBOWCTBAa BEUIECTB Pa3IUYHBIX
KJIaCCOB, TOATBEpPXKJasi  ONUCAaHUE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

® [IPOTHO3UPOBATh CBOWCTBA BEIUECTB B 3aBUCHMOCTH OT HMX KAa4E€CTBEHHOIO COCTAaBa,
BO3MO>KHOCTH IIPOTEKAHHS XUMHYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUAX;

® BEIUKCIISITh OTHOCUTEJNBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChbl BELIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKkuu;

® [IPUMEHITh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIbHOCTH — aHAIM3 U CUHTE3,
cpaBHEeHHE, 0000IEeHIE, CUCTEMATH3aIUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHHUS CBOMCTB BEIIECTB U XMMHUUYECKUX PEAKIUU,
€CTECTBEHHOHAYYHBIC METO/IbI TTO3HAHUS — HAOIIOACHUE, U3MEPEHHE, MOJICTTUPOBAHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

eCJe/IOBaTh IPAaBWJIAM  IIOJI30BAaHHMS ~XHMHYECKOW TIOCYIOH U J1ab0OpaTOpHBIM
o0opy/soBaHHEM, a TaKXke IMpaBWJIaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBJICHHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEN U
KHUCTIOT C TIOMOIIBbIO MHIUKATOPOB (JIakMycC, peHoadTaNenH, METUIIOPAHXK U APyrue).

K xonmy oOydeHust B 9 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

® DACKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHSTHI: XMMHYECKUN DIIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPUILIATEIBHOCTh, CTENEHb OKUCIEHUS, XMMHUUYECKas peaklus, XUMHYecKas
CBsI3b, TETNIOBOUM (P HEKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, DNEKTPOIUTHI,
HEIJIEKTPOJIUTHI, DJEKTPOJIUTUYECKAs] JUCCOIUANNSI, PEaKIHH HMOHHOTO OOMEHa,
KaTaiu3aTop, XHWMHUYECKOE pAaBHOBECHE, OOpaTHMMble W HEOOpaTUMBIE pPEaKIIHH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEePHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HWOHHAS, METAIMYECKas), KPUCTAJUIMUECKas peméTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOH pEaKIHWH, MNpPeaesibHO JTOMyCTUMAs
koHuentpauus [1/IK Bemectna;

® IUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XHMHYECKHUX TOHSATHH WM TPUMEHSTH OTH
MOHSTHUS MIPU ONMCAHUM BEIIECTB U UX MPEBPALIECHUN;

® IICTIOJIB30BATh XHMMHUYECKYI0 CHUMBOIMKY [UIsi COCTaBieHHS (OpMYNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OIIPEACIIATh BaJICHTHOCTh U CTETIEHb OKUCIECHUS XMMHUUYECKUX AJIEMEHTOB B COCMHEHUSX
pa3IMYHOTO COCTaBa, NPUHAJIECKHOCTh BEIIECTB K ONPENENEHHOMY  KJaccy
coequHeHUN 1o ¢opMynaaM, BUJ XHUMHUYECKOH CBA3M (KOBaJIEHTHAs, WOHHAafi,
METaJIJIMYecKasl) B HEOPraHMYECKHX COCIMHEHUSX, 3aps]l HOHA IO XHUMHYECKOH
dbopMmyIe, xapakTep Cpelabl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCIUHEHUH, TUII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;



e packpbiBaTh cMbIca Ilepuonnueckoro 3akoHa [I. . MenzeneeBa u A€eMOHCTpUPOBATH €TI0
IIOHMMAaHME: ONMCHIBATh M XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuonnyeckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noAarpynna (A-
rpynna)» u «mobounas noarpymnmna (b-rpynma)», manele U OoJbLIME NEPUOJIBI,
COOTHOCUTb 0003Hau€HMs, KOTOpbleé HUMEIOTCd B IEpUOAMYECKOM Talnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMuCio AMEKTPOHOB U PACIPEeNICHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHMH CBOWMCTB JJIEMEHTOB U HX
COEJMHEHUH B Mpesenax MajblX MEePHOJO0B U INIaBHBIX MOATPYIIl C YYETOM CTPOCHHUS
UX aTOMOB;

e KjlacCU(hULIMPOBaTh XUMHUYECKUE 3JEMEHThl, HEOpPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTAaBY Y4YacTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY
3 PeKTy, M0 U3MEHEHUIO CTENICHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);

e XapakTepu3oBaTh (ONMUCHIBATh) OOIIME U crneuu(puyeckue XUMHUYECKHUEe CBOWCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, IMOATBEPK/1asl OMKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOILUX XUMUYECKUX PEaKIUi;

® COCTABJISITh YPABHEHHMS JJIEKTPOJUTUYECKON IUCCOLMAIMU KUCIOT, LIEJI0YEH U COJIEH,
HOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklil HOHHOr0 0OMeHa, ypaBHEHMs PEaKLU,
HOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BelleCTBaMU
Pa3INYHbIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
POTEKaHUsI XMMUUECKUX MPEBPAIIEHUI B Pa3INYHBIX YCIOBUSX;

® BHIYHCIIATE OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYEO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEIMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

ecoOMIOaTh MpaBuja IOJIb30BAHHUS  XMUMHUYECKOHM Tmocynoil u  1a00opaTOpHBIM
o0opyJOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KAYECTBEHHBIM COCTAB PAa3/IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOoMHI-, MOAMUI-, KapOoHaT-, (ocdart-,
CUWJIMKaT-, Ccynb(dar-, TUIPOKCHUI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpalli MBICIUTENbHON AESITEIbHOCTH — aHajlu3 M CHHTE3,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMaTU3alUI0, BBISBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — Jud M3y4EHUS CBOMCTB  BEHIECTB W XHMHUYECKUX  PEAKLHH,
€CTECTBEHHOHAyUYHbIE METO/bI I03HAHUS — HAa0I0/IEHNE, U3MEPEHNE, MOJIEITMPOBaHHE,
AKCTICPUMEHT (PeabHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoauuecTBO yacon
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIE (LM (pPOBbLIE)
n/m U TeM NMPOrpamMmbl Bcero Kourpoanueie Hpaxruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBonavajbHble XUMHUYECKHE MOHITH
Xumusi — BaxHas 00J1aCTh
11 €CTECTBO3HAHUS U 6 5 bubmuoreka [{OK
MPAKTHYECKOM https://m.edsoo.ru/7f41837c
JEATEeIIbHOCTH YEJIOBEKA
12 BemrecTBa 1 XUMHU4ECKHE 16 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 22
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 5 bu6nunorexa LIOK
ITousatue 06 okcugax https://m.edso0.ru/7f41837¢c
59 Bonopon. Tlonsitue o 8 1 bu6mmoteka IIOK
KHMCIIOTax M COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. Pacteopsl. [lonstue 5 1 1 bubnmorexa LIOK
00 OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChI
2.4 HEOPraHUYeCKUX 11 1 1 bubmmorexa LIOK
. https://m.edsoo.ru/7f41837c
COCMHEHMI
Hroro 1o pasuery 30

Paznen 3. [lepuoauyeckuii 3akon u Ilepuoguyeckasi cucrema xumudeckux 31ementoB /. U. MenneseeBa. CTpoeHune aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
S1 o omewenton : biorera LIOK
' https://m.edsoo.ru/7f41837c
.. Menneneena.
Ctpoenue aToma
XuMHueckas CBS3b.
3. OKHCIUTEIHBHO- 3 1 bub6nmmoreka [IOK
' BOCCTaHOBHTEIILHbIC https://m.edsoo.ru/7f41837c
peaxkuuu
Hroro mo pazueny 16
OBIIEE KOJIMYECTBO YACOB 68 4 5
[10 ITPOIT'PAMME
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne ni/m P Konrpoabnubie IIpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypcsbl
Pa3nen 1. BemecTBO 1 XMMHU4ecKHe peaKuu
[ToBTOpEeHue u yrioyOnenue 3HaHUN bubmmnoreka [HOK
1.1 5 1
OCHOBHBIX pa3JIeNioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
DIEKTPOIUTHYECKAs! JUCCOLIHAITHSL. bubnmnoreka [JOK
1.3 9 1 1
XUMHUECKUE PEaKIM B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 18

Pasnena 2. Hemerausibl 1 X COeIUHEHUSA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' snemeHToB VIIA-rpymmsl. ["amoreHs https://m.edsoo.ru/7f41a636
' TPYHIIBL. -€p https://m.edso0.ru/7f41a636
COEUHEHUS
- Oimeem xap'c\ljiepncmxa );I/IMI/I‘I;CKI;X . BuGmorexa [IOK
) 3JIEMEHTOB -rpyrnsl. A3ot, hochop U ux
pYy ’ p https://m.edso0.ru/7f41a636
COEUHEHUS
| Cmmeme—
' . TPYIHEL pos https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 28
Pa3zgen 3. MeTa/ILI M BX COeIUHEHU S
bubnunoreka LIOK
3.1 00 I 6
HIHE CBOHCTBA METAILIOB https://m.edso0.ru/7f41a636
3.2 Baxueiiime MeTamuibl 1 UX CO€IUHEHUS 13 bubmmorexa [IOK
' g https://m.edsoo.ru/7f41a636
Hroro mo pazueny 19
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
4.1 BemecTBa 1 MaTepuaisl B >KU3HU 4EJIOBEKA 3 bubmmorexa [OK
' m P https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

8 KJIACC
N KounyecTBO 4acoB JIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Konrpoabnsie  IIpakTnyeckue o0pa3oBaTe/bHbIE
padoThbI padoTsI pecypcbl
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bubnmoreka [IOK
yestoBeka. Tena v BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE 0O METOMAX MO3HAHUS B XUMHUH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 ArperaTHble COCTOSIHHSI BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/00adb33c
| D o te | S | . Bk
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
5 YucTtele BemecTBa U cMecd. CIocoObl 1 bu6nmorexa LIOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTrueckas padota Ne 2 «Pa3neneHue
6 mfeceﬁ (Ha anIl)wepe OYHMCTKH nciapeHHOﬁ 1 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoteka IIOK
! ATOMBI H MOJICKYIIbI L https://m.edscL)E).ru/ff0d2a6c
3 XHUMHUYECKHUE JIEMEHTBI. 3HaKH (CUMBOJIBI) 1 bu6nunorexa LIOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
9 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
10 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
11 3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB. 1 bu6nunorexa LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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Xumnueckasi popmyia. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

12 OTHoOcHTENbHAS aTOMHAs Macca. bubnnorexa [{OK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
13 MaccoBast 1011 XUMHYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COCTMHEHHU https://m.edsoo.ru/ff0d350c
bubnunoreka LIOK
14 KomnuectBo BemecrBa. Monb. Mousipast Macca https://m.edsoo.ru/f0d5230
15 Pacuétrl cBs3annbIie ¢ noHsaTHeM «KoamdecTBo bubnunoreka LIOK
BEIIIECTBAY https://m.edsoo.ru/ff0d5230
16 dusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuoreka [IOK
XUMHYECKasT peaKIus https://m.edsoo.ru/ff0d37fa
17 [Ipu3Haky n ycioBUs NPOTEKAHUSI XUMAYECKHUX Bbu6mmotreka LJOK
peakiuii https://m.edsoo.ru/ff0d3al6
18 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
19 Brruucnenus koamvecTBa, MacChl BEILIECTBA 110 bubnnorexa [JOK
YpPaBHEHUSIM XUMHUUECKHX PEaKInit https://m.edsoo.ru/ff0d5708
Knaccudukamnms XumMruaeckux peakiuit
20 (COG)II/IHqﬁ)!HI/ISIHpa?;J'IO)KeHI/IS{ 3a1\I/1)emeILH;1 bubnuorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
21 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIIONEIUCT. bubmmnoreka HOK
O0001IeHrE U CUCTEMATH3ALINS 3HAHUMN https://m.edsoo.ru/ff0d40c4
99 KonTtponbHas padora Ne 1 mo teme «Bemecta bubmuorexa [JOK
U XUMUYECKUE PEaAKIIUM» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocTaB Bo3ayxa. BuGnorexa LIOK
23 Kucnopon — sneMeHT u npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

24 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE). bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[TonsiTHe 00 OKCHIAX
Crioco0BbI MOTy4eHHS KHCIIOPO/Ia B
25 naboparopuun prOMLII_HJIe}?H(iTI/I. Bubmmorexa IOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenmoBoii 3 PeKT XUMHISCKON peaKInu,
26 HOHSITHE O T(ZE)MOXHMH%CKOM yII))aBH:HI/II/I Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
97 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe bubnnorexa [JOK
BO3JlyXa, CIIOCOOBI €r0 MPeA0TBPAICHHUS https://m.edsoo.ru/ff0d4c4a
[TpakTudeckas padora Ne 3 o Teme
28 «ﬁonyquHe u 206I/IpaHI/Ie KHCJIOpO/JIa brbmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YyUYEHHE €ro CBOHCTBY
29 Boxopon — 351eMeHT U IpOCTOE BELIECTBO. Bbu6moteka [JOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
30 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nunorexa LIOK
BojiopoJia. [IpumeneHue Boopoia https://m.edsoo.ru/ff0d4dd0
31 [ToHsiTHE O KUCIOTAX U COMAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
bubmmoteka IIOK
32 CriocoObI MmosTydeHus BOAOPO/Ia B J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 mo Teme
33 «HponyquHe " Eo6npaHHe BOJIOPOJa, U3yUEHHE Bubmmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
€r0 CBOMCTB)
. , bubmuoreka [{OK
34 MonsipHblii 00bEM ra3oB. 3aK0H ABOTaapoO https://m.edsoo.ru/f0d542e
35 Brruucnenus 00b€Ma, KOTUYECTBA BEIIECTBA bubnuotexa [JOK
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rasa o ero U3BeCTHOMY KOJINYECTBY BEIIECTBA
WM 00BEMY

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

https://m.edsoo.ru/ff0d55a0

36 €aKIIMM Ha OCHOBE 3aKOHAa 00BEMHBIX bubmorexa LIOK
peardt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Tra30B
37 du3nyecknue 1 XUMUYECKHE CBOMCTBA BOJIBI bubnrorexa LIOK
A https://m.edsoo.ru/ff0d587a
38 CocraB ocHoBanuii. I[Tonsatre 00 nHIMKAaTOpax bubmroreia LIOK
' A P https://m.edsoo.ru/ff0d59e2
B .H
3 nemacomermse pactaope. Maceosas 71 buGmoexa LIOK
= p PPl A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
IT 6ota Ne 5
o | MR e
WTOTOBJICHU TBOPOB C OIT TEHHOU
P . N P p per https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBAY
41 Konrtponsnas padora Ne 2 no teme «Kucmopoz. bubmuoreka [IOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
42 OKcupl: COCTaB, KiIaccuUKaIms, bubmmoteka IIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
43 [TonyueHne n XuMU4YeCKHE CBOMCTBA bubmmnoreka HOK
KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
OcHoBaHMusI: cOCTaB, Kinaccuduxaus, bu6nunorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 [Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarus, bubnunorexa LIOK
46
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
47 [TonyuyeHnue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmuotexa [IOK
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48 Conu (cpennue): coctaB, HOMEHKJIATypa bubmorexa LIOK
’ https://m.edsoo.ru/00ad9474
49 [Tomy4yeHue u XMUMHUYECKHE CBOMCTBA COJICH bubnrorexa LIOK
https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
50 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTAaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
51 I'eneTndeckas cBsI3b MEXKy KlaccaMu Bbu6mmoteka [JOK
HEOPraHUYECKUX COCITMHCHUI https://m.edsoo.ru/00ad9a50
59 Kontponbnas padota Ne 3 o reme "OcHOBHBIE bubnnorexa [JOK
KJIaCChl HEOPTaHUYECKUX COeTUHEHNI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KIACCUPUKAUNA XUMHIECKUX
53 3nepMeHTOB. [Tonstue o rp%)lnnag CXOJHBIX bubamorexa LIOK
https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
ITepuonnueckuii 3akoH u [lepuoanueckas
54 cnfTeMI; XUMHUYECKHX aneMegTojal . N. bubnuorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneena
55 EcrecTBeHHBIE CeMECTBA XUMUYECKUX bubmmoteka IIOK
3JIEMEHTOB. AM(OTEPHOCTh https://m.edsoo.ru/00ad9cb?2
56 [Tepuonsl, TpymIIbL, MOATPYIIIBI Bubmmorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
57 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnuotexa [JOK
N3oTons https://m.edsoo.ru/00ada342
CrpoeHnue 31eKTPOHHBIX o6v0n0qe1< aTOMOB BuGmiorexa [IOK
58 aneMeHToB [lepuoguueckoit cucremst /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHMHUYCCKOI'0 5JICMCHTA I10

bubnunoreka LIOK

59 IC/IF-OI\ZIZIJ{IZ:;IZ?  Heproriccioit ccreme J. 1 https://m.edsoo.ru/00ada824
3nauenue [lepuogudueckoro 3akoHa s
60 pa3BUTHSA HayI:(I/I I/II[ npaxktuku. 1. W. 1I\[/IeH;[eneeB 1 Bubmmorexa IOK
- yadHBi, TNATOT i rpANIAHHE https://m.edsoo.ru/00ada96e
61 DJIEKTPOOTPUILIATETLHOCTh ATOMOB XMMUYECKUX 1 bubmuorexa [JOK
HJIEMEHTOB https://m.edsoo.ru/00adaab8
62 HonHasg xuMHuJecKkas CBsA3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adac34
63 KoBanenTHast mosisipHasi XUMUYeCKasi CBSI3b 1 Bubmmorexa IOK
https://m.edsoo.ru/00adaab8
64 KoBasieHTHast HeMOsIpHAs XMMHUYECKas CBS3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab9
65 KonTponbnas padorta Ne 4 no reme «CtpoeHue 1
aroMa. XMMUYECKas CBSI3b»
bubmnoreka IIOK
66 CTeneH, okuCIIeHS L https://m.edscL)E).ru/OOadae28
67 OKHCIINTEIN U BOCCTAaHOBUTEIN 1 bubmmorexa [TOK
https://m.edsoo.ru/00adb076
68 OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINHI 1 bubmmorexa [TOK
https://m.edsoo.ru/00adb076
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KVIACC

KoanyecTBo 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema YpoOKa KOHTpOJ‘IbHLIe HpaKanecKne oﬁpasosaTeanble
Beero padoTshI padoTsbI pecypchbl
[lepuonnueckuit 3akoH. [lepuonnueckas
1 CHfTeMI; XUMHYECKHUX aneMIe):HT(I)[B 1. . 1 bubamorexa LIOK
https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHHHU CBOICTB
2 XI/IMI/I‘leCKiX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb6b6
MIEePHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunanr XuMu4yeckoil CBA3U U THIEI 1 bu6nmoreka LIOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Ne 1 mo teme

5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccudukanms XuMuueckux peakiiuii mo 1 bubmuoreka [IOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIvu.

7 [TonsTne o FOMI())FGHHLIX u reTeporé)HHmI;( 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @akTOpBI, BIUSAIOIINE HA CKOPOCTh 1 bubmuorexa [JOK
XMMHUYECKON PEaKIMu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

bu6nunorexa LIOK
9 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Teopus 37AEKTPOIUTUYECKON JUCCOLIMALIIH.

bubnunoreka LIOK

10
CubHBIE U ClTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
OcHoBHble nono0xkeHus Teopuu Bu6muotexa [JOK
11 .
JIEKTPOJIMTUICCKOM TUCCOIAIINN https://m.edsoo.ru/00adcd68
12 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
P peard https://m.edsoo.ru/00add448
. XuMHUYeCKue CBOﬁCT]fa IgI/ICJIOT Y OCHOBaHUU 13 Bubmorexa LIOK
CBETE NPEACTABICHUN 00 JICKTPOIUTHUESCKON
pea P https://m.edsoo.ru/00add5d8
T CCOIIMAITUH
16 npeserasmesn o8 srexrponmeckol bimorers L1OK
ped P https://m.edsoo.ru/00add8h2
JMCCOLMAITUH
15 [TonsiTre o ruapoIM3e conei Bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
o | e m——
P P https://m.edsoo.ru/00addd12
JTCCOITUAITUI
[IpakTnueckas padora Ne 1. «Pemenue bubmmnoreka [HOK
17
IKCIIEPUMEHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa
K 6ota Ne 2
18 <<§JI:II:II:<): H;szjnpjecizi ;cclj)o ;ZM:HI bubnuorexa LIOK
P AMCCOTUAITL. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
19 Oomas xapakrepuctuka VIIA-rpymnimsl. bubmuorexa [IOK
XUMHUYECKHEe CBOMCTBA Ha IPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
X .C ,
| T o o
CCIHC CROHCTRA, HOMYHCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
21 [IpakTuueckas padbora Ne 2 o Teme bu6muoreka [JOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
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«Ilonmyyenue COnsIHON KUCIOTHI, U3yYEHHE €€
CBOWCTBY»

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

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

22 €aKIIMii, €CITM OJIMH U3 PEareHTOB JIaH B Bubmmorexa HOK
DAL, A P 8 https://m.edsoo.ru/00ade488
n30bITKE
OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubmuorexa [JOK
23
TPYIIIBI https://m.edsoo.ru/00ade64a
A .
24| Hanongpenne ospt s o8 soesmenc Brmorer LIOK
A P f[ https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEPBI
o5 CepoBoniopoi, cTpoeHue, GU3NIecKue 1 Bbu6mmotreka LJOK
XHUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
26 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE bubnnorexa [JOK
Y XUMUYECKUE CBOWCTBA, IPUMEHCHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKlny, JIeXKalllle B OCHOBE
97 MIPOMBIIIIJIEHHOTO CITOCO0a MOTYYeHHs CEpHOU bubnnorexa [JOK
KHCJIOTHL. XMMHUYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMHU CEPhI
)8 Brrauciierne MaccoBoi 1071 BEIXO/a bubmmoteka [IOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
06 VA-
29 rpym, Ao, pacnpoctpaneic n mpipoie buomoexa LIOK
PYIEL > Pactipoctp '© B IPHPOLC, https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMUIECKIE CBOHCTBA
AmMmMuak, ero pu3nUecKue U XUMUYECKUE bubnunorexa LIOK
30 .
CBOMCTBA, MOJYYCHUE U MPHMEHCHUE https://m.edsoo.ru/00adf004
IT 6ota Ne 3
pakTudeckas pabora o TeMe Bumiorexa 1IOK
31 «[lony4yenne aMMuaka, u3y4eHHUe €ro

CBOWCTB»

https://m.edsoo0.ru/00adf180
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bubnunoreka LIOK

32 Kucnopoacoaepxkaiiue COeTUHEHMS a30Ta https://m.edso0.ru/00ae0d0a
33 A3oTHas kuciora, € Gusndeckue u bubnunoreka LIOK
XHUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIE aMMOHUSI B
34 Ka4yeCcTBe MUHEPATLHBIX YA0OpPEHUH. bubmuorexa [JOK
XUMHUECKOE 3arPA3HEHUE OKPYIKAIOICH https://m.edsoo.ru/00adf518
CpeIbl COCTMHEHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas
35 KI/ICJIq())Tz @mnjeg)xnz:b I/IpXI/I(MI/I)‘lejI)(I/qu) ’ bubnroreia LIOK
. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
36 MHUHEpaJIbHbIX yﬂq())Gp(le)HHﬁ. 3arpsi3HEeHUE Bubmmorexa HOK
. https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
OO0mmas xapakrepucTuka 31emMeHToB 1V A- bubmmoreka [JOK
37
TPYIIIIBL. https://m.edsoo.ru/00adfebe
38 Yruepon, pacipocTpaHeHUe B IPUPOJIE, bubmuoreka [IOK
¢du3MuecKre 1 XMMUYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gu3nveckue u
39 XAMHYECKHE CBOMCTBA. DKOJIOTHUSCKHUE bu6nunorexa LIOK
POOJIEMBI, CBSI3aHHBIC C OKCUIOM YTIIepoia https://m.edsoo.ru/00adfd9c
(V)
N bubnuoteka [JOK
40 YTOMBHAS KHCTIOTA 1 €€ con https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
41 "I'Il)onyquHe yriexncnoro ra3za. KauectBennas bubmmorexa LOK
https://m.edso0.ru/00ae027¢
peakmus Ha KapOoHaT-uoH"
42 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubmuotexa [IOK
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BCIICCTBAX KAK O COCAUMHCHHUAX YIJICpOJda

https://m.edso0.ru/00ae054e

43 Kpemuuii u ero coenqunenust bubmxorexa LIOK
https://m.edsoo.ru/00ae080a
44 CunikaTHast TPOMBIIIUICHHOCTh bubnrorexa LIOK
https://m.edsoo.ru/00adb33c
IIpakTrueckas pabora Ne 5. Perenue
45 BKiHepI/IMeHTaﬂiHHX 3aJ1a4 110 TeMe bubmmorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«Baxunelnme HeMeTauTbl ¥ MX COSAMHEHUS
46 KonTponbnas padora Ne 3 o teme Bbu6mmotreka [JOK
«BaskHelie HeMETaJUIbI K UX COCIMHEHUSD) https://m.edsoo.ru/00ae0el8
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
47 3JIEMEHTOB — METAJJIOB. MeTannndueckas bubmuoreka [{OK
CBSI3b U METAJIMYECKAs KPUCTAITHYCCKAsT https://m.edsoo.ru/00ae103e
perérka
48 ®du3nyecKre CBOMCTBA METAJIJIOB bubmroreia LIOK
https://m.edsoo.ru/00ad9cb2
XUMHYECKHE CBONCTBA METAJIJIOB.
49 DNEKTPOXUMHUECKUN Psiji HAlPsHKEHUH bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
50 OO6mme crmocoOb! MOTYYEHUsT METAJIOB. bubmuoreka [IOK
CruiaBsl. https://m.edsoo.ru/00ae1156
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
51 peaxIuii, ey OJIMH U3 PEareHTOB COJEPKUT
IpUMECH
52 [TonsTHE O KOPPO3UH METAIIIOB bubamoreta LIOK
https://m.edsoo.ru/00ae1278
53 [I{emouHbBIC METAILIIBI bubnmorexa LOK

https://m.edso0.ru/00ae14h2
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bubnunoreka LIOK

54 Oxkcubl ¥ TUAPOKCUIBI HATPUS U KU https://m.edso0.ru/00ae14b2
55 [I{enoyHO3eMENIbHBIC METAIIIBI — KAIBIUN U bubnnorexa [{OK
MarHui https://m.edsoo.ru/00ael5e8
56 Baxueiinme coefMHEHNS KaJIbLIU bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
o7 JXKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/00ae1886
58 [IpakTuueckas padbora Ne 6 o Teme Bbu6mmotreka [JOK
"X&cTkocTh BOJIBI U METO/BI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
59 J— bubmuoreka [IOK
https://m.edsoo.ru/00aelc64
60 AmdoTepHbIe CBOWCTBA OKCHA U THAPOKCHIA Bbu6mmotreka LJOK
ATIOMHUHUS https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
61 Aeneso https://m.edsoo.ru/00ae1d86
62 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bubnuoreka [{OK
xeresa (1) https://m.edsoo.ru/00ae35e6
63 | momepmemmnn e o e bitGmnorera LIOK
«BaxxHennme MeTaIbl ¥ X COSAMHEHUS hitps://m.eds00.u/00ae3de8
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
o | o oo e
BhIuncieHns MacCOBOIl TOJIM BBIXOAA https://m.edsoo.ru/00ae1750
MIPOJYKTa PEaKiuu
65 KonTponbnas padora Ne 4 o Teme

«Baxuelnime MeTayibl U UX COCTUHEHUS)
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66 BeniecTBa 1 maTepuansl B IOBCEIHEBHOM
JKM3HH YeJI0BeKa

67 XUMHUYECKOE 3arpsAI3HEHUE OKPYKAOUIEH
cpeasl

68 Posib xvMKM B pelIeHUH SKOJIOTHYECKUX
npobiem

‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubnunoreka LIOK
https://m.edso00.ru/00ae3f50
bubnunoreka LIOK
https://m.edsoo.ru/00ae4270
bub6nmoreka [IOK
https://m.edsoo.ru/00ae4270
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YYEBHO-METOJUYECKOE OBECIIEYEHME OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
o Xumusa. 8 wi.: Yue6. /O.C. T'abpuensn, U.I'. Octpoymos, C.A. CnankoB. — M.:
IIpoceenienue, 2020.
o Xumusa. 9 kin.: Yue6. /O.C. I'abpuensu, U.I'. Ocrpoymos, C.A. CnaakoB. — M.:
[Ipocsemenue, 2021.

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

e Ta6puensu O.C., Amykora H.B., Bocko6oiinukoBa A.B.: Xumus. HactonpHas kHuTra
y4auTens. § KJIacc: METOJIMYECKOe ocoone

e bubmmoreka I{OK: caiit — URL: https://lesson.edu.ru/04/08 - Tekct: 31eKTpOHHbBII

e Ta6puensu O.C., SAmykoa H.B., Bocko6oiinukoBa A.B.: Xumus. HacTonpHas kaHuTra
yaureis. 9 Kimace: MeTOIHYECKOe Moco0ue

e bubmunoreka [IOK: caiit — URL: https://lesson.edu.ru/04/09 - TekcT: 31eKTpOHHBIIH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET
e PDIII: caiitr — URL: https://resh.edu.ru/subject/29/8/ - TekcT: 3neKTpOHHBIH
e fxmacc: cait - URL: https://www.yaklass.ru/p/himija#program-8-klass - Tekct:
3JIEKTPOHHBIN
e PDOIII: caiitr — URL: https://resh.edu.ru/subject/29/9/ - TekcT: 3neKTpOHHBIIHA
o Sxmacc: caitr - URL: https://www.yaklass.ru/p/himija#program-9-klass - Tekct:
JJIEKTPOHHBIN
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