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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMH Y4YEOHOTO
MpeaMeTa, YCTaHABIIMUBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COAEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO COIepIKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUS TI00aIbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCUOHATIBHOM IS TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHMUM;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Knacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTUHU MMO3HABATEILHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYCHHE MPUOOPENTH TaKUE LI, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

—  HampaBJIEHHOCTh OOYy4YeHHSI HA CHCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpY’KaoIlIero MHUpa, WCIOJB3YS 3HAHWS W OIBIT, TOJyYeHHBIC MPH HU3YUCHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XHUMHYECKHX 3HAaHWUW JJig BBIPAOOTKH JKOJIOTHUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIelN0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJCIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeTonax MO3HaHWSA B XMMHUHM. UMCTBIE BEIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTWIUISALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKHU MMOBApEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(GUKALINS KHCIOPOA.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — snemeHT um mpocroe BemectBo. Haxoxknenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE W M3YYCHUE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BaxHeillne Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas ©  JiIUMHHONEpUoAHas  (OpPMBbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO ITpyMIaM U epruoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1€EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MEeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO0111e eCTECTBEHHO - Hay4YHbIEe TOHATHSI: HAY4YHbIHA (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOIOIEHNE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBMU C TIOJIOKECHHEM 3JIEMEHTOB B I[leproandeckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, IO TEIIOBOMY 3(DQeKTy, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIUM,  JJIGKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEACTABICHUNA 00 JICKTPOJTUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W aiaMmasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUICO MAaTE€pUANIOB), TMPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasioKeHUs, COSIUHEHUsI), paclo3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHWE XJIOPUIblI U HX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue CcBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOJYYeHHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHMA B MpUpoJe. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopor a3ora B nmpupojie. AMMHAK, €T0
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiCcTBa (00OIME KakKk TMpEJCTaBUTENsl Kiacca KUCIOT M CHelUupUYECKUe).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukanuu (ochopa, GuUMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noiayyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUJICH, YTaHOJ, TJIUIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKHU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne CTpoUTENbHbIE MaTepUaibl: KepaMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WMOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMHU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOWCTB aMMHakKa, IPOBEJICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUTMYECKUX peIETOK anMasza, Trpadura, dyiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosiokeHus B llepuommueckor cucreme xumuuyeckux odsemeHtos [ .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo103)keHue B [leproindeckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX IIEMEHTOB /.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME ¢ o0pa3llaMud METAJIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, MpOLECCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusl, KaJius U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMun B pemieHun dK0JIOTHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCHU(PUKANMs, TEPUOANIHOCTh, HaAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCSI CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJEIUI0, MOHUMAaHUSI 3HAYCHHS XUMHUYECKONW HayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEeATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU MAESATENBbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIpPOIleCC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJACHHWE M TIOCTYMKU CBOUX TOBapHUIIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTaBIISIONIUE
OCHOBY Il TIOHMMAaHUSI CYIIHOCTH HAayYHOW KapTUHBI MUpa, TPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH NpH  OOpalieHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM MO XWUMHHU, OCO3HAHHBIA BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQeCCUOHATILHOMN Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHOoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHON CPEIOH, JJIs [OBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (OpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUUYECKON PEeaKkIMM — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHUBOPECUMUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEJIBLHOMU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosiee 3PpPpeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (QeaepanbHON paboyeil mporpammon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaITHsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUI: aTOM, MOJIEKyIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX ~XUMHUYECKUX TIOHATUA H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAIICHUH;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIs1 COCTaBIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepromuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TIOHATHS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YUCIIO AIIEKTPOHOB
U pacrpeieJICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAIlCHUN B
Pa3IMYHBIX yCIOBHSIX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMHYECKON PEaKIIHH;

e IPUMEHATH OCHOBHBIE OTEPAIIMN MBICIUTEIBLHONU JEATEIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCY/I0N U TaOOpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKUX OTBITOB IO TOJNYYCHHI0 M COOMPAHHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
1IeJI0Yel U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (1akMyc, (peHomndraneunH,
METUJIOPAHXK U IpyTHE).

K koHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJIEKyJla, HOH, KaTHOH, aHWUOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTh, CTEINEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HERJIEKTPOJIUTHI, 3JICKTPOIUTUYECKAs IUCCOLMALIMA, PEAKUUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHATH ITH MOHITUA MPU OMTMCAHUH BEIIECTB U UX MPEBPAICHUI;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHUsT (hOpMYJT BEIIECTB
Y YPaBHEHUM XMMUUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmysiaMm, BHJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

epackpeiBaTh cMmbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUChIBAaTh U XapaKTePHU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manele u OOJBIINE TEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX MO0 JJICKTPOHHBIM  CJOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBY YYaCTBYIOIIMX B pPEaKIIUU
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPKIAs OIMNKHCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJICH, MOJIHbIE ¥ COKpAIIEHHBIE YpaBHEHHUS PEaKIuii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3TUIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBHSIX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCOBYIO JIOJIO BelIeCTBa B pPacTBOpPE, IMPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMTIOAATH TIPaBUJIa TIOJIH30BAHUS XUMUYECKON MOCYI0N M J1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKIINH, TTOATBEPKIAIOIINE KAYSCCTBEHHBIN COCTaB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIIECTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3€H — JJII M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA |
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie) BocnurareabHblii
Kontpoabusbie | IlpakTuyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE KOMIIOHEHT
padoThI padoThI
pecypcsl
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuUMHUS — 3TO HayKa O
pHUpOJIE.
[TpeobOpaszoBanue
MIPUPOJIBI UETIOBEKOM.
XuMust — BaxkHast 00J1aCTh pup
PammonansHoe
€CTECTBO3HAHUS U bubnnoreka IIOK
11 . 5 2 MIPUPOIOTIOIB30BAHHE.
MPAaKTUYECKOU IEeSITEIbHOCTH https://m.edso0.ru/7f41837c
[TonsTre o HAy4YHOM
YeloBeKa
METO/]Ie KaK OCHOBHOM
criocobe
UCCIIETOBAHMUS
TIPUPOJIBL.
Bemecrsa-
3arpsI3HUTENN U UX
HUCTOYHUKHU.
Macmra0sl
19 BemectBa n xumMuueckue 15 1 bubnuoreka [JOK HCIIOJIB30BaHUS

peakiuu

https://m.edsoo.ru/7f41837¢c

KHCIIOPOJA B
MPOMBIIIICHHOCTH,
ObITY, SHEpTreTUKE.
[TpoayKThl HOTHOTO U
HETOJIHOTO CrOpaHus



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

BEIIECTB KakK
3arpsi3HUTENN
OKpY>KaroIllen Cpebl.
Ponb 3enenbix
pacTeHuil B
MOICPIKAaHUT
MMOCTOSTHHOTO COCTaBa
aTMochepHOoro
Bo3ayxa. [Ipuemsl
MoAIep>KaHuUs
YHCTOTHI BO3JyXa B
MOMEIEHUSX.

Hroro no pazgeny

20

Pa3nes 2. Baiknelimme npeacraBuTen

HEOPraHuIE€CKUX BEUIECTB

2.1

Bo3znyx. Kucnopon. [Tousatue
00 okcuaax

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

Macmitabpl
HCIIOJIb30BaHUS
KHCIIOPOJIa B
MIPOMBIIIIIICHHOCTH,
OBbITY, JHEPIeTHKE.
[TpoayKThl TOJHOTO U
HETIOJTHOTO CTOPAHMS
BEILIECTB KakK
3arpsA3HUTENH
OKpY>Karollen Cpeibl.
Posb 3enenpix
pacTeHuil B
MOA/IepKAHUHT
MTOCTOSTHHOTO COCTaBa



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

aTMOC(EpPHOTO
BO3/yXa. 3HAYCHUE
OKCHJIOB B ’KH3HU
4enoBeKa (Ha mpumepe
OKCHUJIOB yIJjiepoa,
KpEMHUS, JKEJe3a).

2.2

Bonopoa.Ilonsitue o kucnorax
" COJIIX

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

Ponw xkucnoT u conen
B OpraHu3Me YeJIOoBeKa
U B IIPUPOJIE.
KucnorHsie moxmam:
MPUYHHBI U
IMOCJICACTBUSA

2.3

Boga. PactBopsl. [lonsitue 06
OCHOBaAHUSIX

bubmmoteka [IOK
https://m.edsoo.ru/7f41837c

U3Y4E€HHE MTPOLIECCOB
PacTBOPUMOCTH, TaK
KaK pacTBOPUMOCTH
BEILIECTB BaKHAS
XapaKTepUCTHKA IS
MIPUTOTOBJICHUS
pPacTBOpOB B OBITY,
MEAHIIMHE U APYTUX
Ba)KHBIX OTPACIIsIX
MIPOMBIIIIICHHOCTH U
YKU3HH YEeJIOBEKa.

2.4

OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCTMHEHUN

11

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

Baxneiimue
MMUTATEJIbHEIC
BelllecTBa: OCIKH,
YKUPBI, yriaeBoasl. Mx
MUIIEBas [IEHHOCTD.
OCHOBBI IPABUIIBHOTO



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

nutanus. [IpaBuia
oOparieHus ¢
BEIIICCTBAMHM B OBITY

Hroro no pazaeny

30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.

Xumnueckas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTE/IbHbIE pPe€aknuu

Ilepuonuueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHAYECKUX deMeHToB J[. U.
Mennene-eBa. CTpoeHue
aToma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

Bxuan B pazButue
XMMHH BBIJAOIINXCS
PYCCKHUX y4YEHBIX-
XUMHKOB: M.B.
JIoMoHOCOB —
C03JaTeIb
KOPITYCKYJIAPHOTO
(aroMHO-
MOJIEKYJISIPHOTO)
Y4EHUs, KOTOPOE
YTBEPANIO
MaTepHATbHYIO
MIPUPOLY MHUPA U
BEYHOCTh MaTEPHUH B
MHOTOTPaHHBIX €€
nposieHusx; .M.
Menaenees,
OTKPBIBIIMM OJIUH U3
(byHIaMeHTaIbHBIX
3aKOHOB TIPUPOIBI —
MEPUOINYECKUI 3aKOH
XUMHAYECKHAX



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

AJIEMEHTOB.
[InanerapHast Mmozenb
CTpOEHUSA aToma .
Pezepdopna xak
pUMep TI00ATBHBIX
aHAJIOTUU IIpU
U3yYCHHUH
OKPY>KaIOILIEro Mupa.
3HavYeHUE KUCIOpOoa,
BOJIOPOJIa M BOJIbI B
PUPOJIE U AJIs
YenoBeKa.

XUMHYECKasl CBS3b.

I'moGanpHas
B3aMMOCBS3b SIBICHUMN
B mpupoe. IIporneccsl,

3.2 OKHUCIIUTEIBHO- 8 Bubmorexa ITOK [IPOUCXOISIINE B
' https://m.edso0.ru/7f41837c p eI
BOCCTaHOBUTEIbHBIE PEAKIIHH KUBBIX OpraHU3MaXx,
KaK IpuMep
XUMHYECKUX PEAKIIUH.
bu6nuoreka [IOK
n 1
TOTO TO pasieity > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u (undposbie) BocnurareabHblii
KonTpoabubie | IlpakTuueckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE KOMITOHEHT
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEHME 1 yriTyOJIeHHE
1.1 3HAHUN OCHOBHBIX Pa3leiiOB 5 1 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
I'moGanbHas
B3aNMOCBSI3b
SIBJICHUM B IPUPOJIE.
IIporeccsr,
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bu6nmoreka [IOK
. MPOUCXOISIINE B
XUMHYECKHUX PEaKui https://m.edsoo.ru/7f41a636 p U
YKUBBIX OPTaHU3MaX,
Kak Tpumep
XUMHAYECKHAX
peaKuui.
Bxnan B pazButue
XMMHH BBIJAIOIINXCS
PYCCKHUX yUEHBIX-
& XUMHUKOB: 1.A.
JIEKTPOJIUTHYCSCKAS
13 I[I/ICCOEI/IEU.[I/I)I XHMIHecKe 8 1 1 bubmuorexa [JOK Kabnykosa, B.A.
' ’ https://m.eds00.ru/7f41a636 | KucTskoBcKOro o
peaklu B pacTBOpax
TUApPATAlUUA HOHOB;
J.N. Menneneena o
TUAPATHON TEOpUU
pactBOpoB; B.A.



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

Uepnona, A. /.
3enenckoro, M.C.
[IBeTa o Teopun
HOHHOT'0 OOMEHa.
IIpumeHeHue
3JIEKTPOJIUTOB B
MIPOMBIILIJICHHOCTH,
CEIIbCKOM XO35MCTBE,
MEIUIINHE, OBITY.
Mexanuzm
3aKHCIICHUS TT0YB,
Bonbl. Iloustue o
OydepHbIX cucTeMax
U UX POJIH B

CaMOOYMILIEHNHT
BOJIOEMOB
Hroro no paszneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
IToustue o
OHMOTre€HHBIX
DJIEMEHTAX, X
MOJIO)KEHUE B
OO1m1as xapakTepucTHKa .
bubmuotexa [JOK MIEPUOINYECKOMN
2.1 XUMHYECKHUX DIIEMEHTOB 4
https://m.edsoo.ru/7f41a636 | cucreme.
VIIA-rpynnsl. [anorenst
PacmipocTpaneHHOCTH
XAMHYECKHAX

JJIEMEHTOB B
IIPUBOJIE,



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

COACPIKAHUC B
JKUBBIX OpraHu3mMax,
CTCIICHb IIPOSABIICHUA
TOKCUYHOCTH.

2.2

OO61mas xapakTepucTHKa
XUMHYECKHX 3JIEMCHTOB
VIA-rpynmel. Cepa u eé
COCIIMHCHUS

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

Cepa Kak 3JIEMEHT,
BXOJSIINI B COCTaB
BEILECTB -
3arpsiI3HUTENCH
IIPUPOJHOM CPEbI.
CepoBomopon u
OKCHJIBI CEPBI KaK
3arpsA3HUTENH
MIPUPOJIHOM CpebI.
IlocnencrBus
oOpa3zoBaHHs
CEPHOKHUCIIOTHBIX
JOOXAeH (BIUsHUE Ha
BOJOEMbI, XBOITHBIC
MIOPO/IBI IEPEBHEB).
IIpombllIeHHBIE
CHOCOObI
00e3BpeKNUBAHUS
OKCHUJIOB CEpPHI U
CEpOBOIOPOAA.

2.3

OO01mas xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB VA-
rpymnmsl. A3oT, pochop u ux
COEIIMHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

IIpumeHenne
JKUAKOTO a30Ta AJIs
YTUIIU3alun
BBILICALIEH U3
yrnoTpeodaeHus



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

MPOJIYKIIUUA. AMMHAK
KaK 3arpsi3HATEIb
OKpYIKaloIen Cpe/ibl.
IlonoxurenpHoE U
OTpHULIATEILHOE
BO3CHCTBHE
aMMUaKa.
AncopOmust Kak
OJVH M3 METOJ[OB
yIlaBIMBaHUs
OTPaBIISOIINX
BEIIECTB.

Oxcunpl yriepona -
3arpsi3HUTENN
aTMOCQEpBHI.
Bnusgnue
YTIEKUCIIOTo ra3a Ha

KHU3HEIEATSITHHOCTD
OO0m1as xapakTepucTuKa OpraHU3MOB;
24 XMMHYECKHUX DJIEMEHTOB 8 bu6mmoreka [JOK CHIDKEHHE
' IVA-rpynmsl. Yriepon u https://m.edsoo.ru/7f41a636 | QorocunTesa y
KPEeMHHUH U UX COeTMHEHHUS pacteHuii u
YXYIIEHUE JIbIXaHHs
Y )KUBOTHBIX,
YeJI0BEKa.
Otpasisroniee
JEWCTBUE YTapHOTO
raza
Hroro no paszneny 25



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

Pa3gen 3. MeTa/iIBI M HX COeTUHEHU S

3.1

OO01e CBOMCTBA METAJLIOB

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

JIBolicTBEHHAs POJIb
HMOHOB METAJIJIOB B
MpUpo/Jie B
3aBUCUMOCTH OT UX
KOHILIEHTpALUU.
Koppo3zus dakrop
3arpsAA3HEHUS
OKpY>KaroIlEu Cpeibl.
Binsanue npoaykTos
KOppO3uu Ha
obutarenen
BOJIOEMOB.

3.2

Baxxneiiime MeTajuibl 1 UX
COETUHEHUS

16

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

Kanpmnmit, maramii -
MAaKpO3JIEMEHTHI,
BXOJAIINE B COCTaB
JKUBOTHBIX U
PacTUTENBHBIX
OpPraHu3MOB.
3arpsi3HEHUE CpeJibl
o0uTaHus 3aMeHA
KaJIpIIHs Ha
CTPOHUMI B
OpraHn3Max
YeJIOBEKA B
JKUBOTHBIX. Biusinue
AJTFIOMUHUS Ha
HEPBHYIO CHUCTEMA
YyeJIOBEKa.



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

OtpunarenbHoe
NefCTBHE aTIOMUHUN
Ha JIbIXaTeIbHYIO
CUCTEMY PBIO.
OOueToKkcHIecKoe
JNEUCTBUE COJIEHN
JIBYXBaJICHTHOTO
JKeJe3a Ha OpraHu3M
yesoBeka. Hapoaaeie
npoMeicibl Poccuu:
XYIO0KECTBEHHAs
o0paboTka MeTaa

Hroro o pasneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
XUMUS U 310pOBbE.
bezomnacuHoe
UCIIOJIb30BaHUE
BEIICCTB U

41 BemectBa u matepuansi B 3 bubnuoreka [IOK CHMIECKIX

' JKU3HH 4EJI0OBEKA https://m.edsoo.ru/7f41a636 .
peaxiuii B ObITY.
IIepBas nomos npu
XUMHUYECKHUX 0XKOTax
U OTPaBJICHMSIX. "

Hroro 1o pasuery 3

PesepBHOE BpeMs 3 bubmmorexa LOK

p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YUACOB 68



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

I10 ITPOTPAMME




INOYPOYHOE IIVIAHUPOBAHUE
8 KJIACC (s1ecHblIe KJIacChl)

DJIeKTPOHHbBbIE
uudposbie
KoauyecTBo yacoB o0pa3oBaTejibHbIE
Ne pecypcnl
n/ | Tema ypoka
n Briarouyenue JlabopaTopHo-
Beer | Kontposbn | IIpakTHYeC | jecorexnos10rHuec | TEXHOIOTHUECKO
0 bie paboThl | KHe PabOThl | korg cogepskanus B | e 060py/I0BaHHE
yuyeOHbIe TeMbl
[Ipenmer xumun.
Posnb xumuu B )KU3HU bubanorexa LOK
1 https://m.edsoo.ru/ff0d
yenoBeka. Tena u
210c
BEIIECTBA
[TonsiTre o MeToaax bubmmorexa LIOK
1 https://m.edsoo.ru/ff0d
MO3HAHUS B XUMUU 227e
IIpaxTHueckas
pabota Ne 1
«[IpaBuna paboTsl B bubmuoreka [JOK
nabopaTopuu U 1 1 https://m.edsoo.ru/ff0d
npuéMbl 00pareHus 23dc
¢ JJabopaTOpHBIM
000pyI0BaHUEM
YucThele BelecTa 1 bubanoreka LJOK
cmecH. CriocoObl 1 https://m.edsoo.ru/ffOd
paszeneHus cMecen 26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[IpakTnueckas

pabota Ne 2 bubnuotexa [JOK
5 «Paznenenue cmeceit https://m.edsoo.ru/ffOd
(Ha mpUMepe OYUCTKHU 28c8
MOBApPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0d
2a6bc
XuMHUYECKHE
3JIEMEHTBI. 3HAKU bubnuorexa [JOK
7 (CHMBOJIBI) https://m.edsoo.ru/ffOd
XAMHYECKHUX 2be8
AJIEMEHTOB
[IpocThie U CIIOKHBIC bubnrorexa LIOK
8 https://m.edsoo.ru/ff0d
BEIIIECTBA 2a6c
ATtomHO- bu6nunorexa [IOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff0d
yUeHHE 2d50
3aK0H TTOCTOSIHCTBA
COCTaBa BEUIECTB.
XyUMHu4YecKas bu6nuorexa [IOK
10 dopmyna. https://m.edsoo.ru/ff0d
BaneHTHOCTH aTOMOB 2eae
XUMHYECKHX
2JIEMEHTOB
11 OTHOcHUTENbHAS Pacuer bubmuorexa [{OK

aTOMHasd Macca.

MOJIEKYJISIPHOM

https://m.edsoo.ru/ffOd



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

OtHocUuTenbHas
MOJICKYJIIpHas Macca

MacChl
XHMHYECKHX
BelllecTB,
HCIOJIb3YeMbIX B
JEeCHOM
X039licTBe

323c

MaccoBast 1o

Pacuer MmaccoBoii

NUMIECKONO JOJIM DJIEeMEHTA B but6mmoreka [IOK
12 cpeacrBax https://m.edsoo.ru/ffOd
3JIEMEHTa B
3alUTHI 350c
COCTMHCHUH .
pacTrenui
KonunuectBo bubmuorexa [JOK
13 BerecTsa. MoJib. https://m.edsoo.ru/ff0d
MonsipHast macca 5230
o
X;ﬁ;::gﬁ;: 1 bubmuorexa [IOK
14 https://m.edsoo.ru/ff0d
SIBJICHUS.
37fa
XuMHU4YecKask peaKus
IIpu3Haku u yciaoBus bubmuoreka [JOK
15 IPOTEKaHUS https://m.edsoo.ru/ff0d
XUMHYECKUX PeaKIuit 3al6
S
16 XI/IMI/I‘ICCEIHG ' https://m.edsoo.ru/ffOd
3b88
ypaBHEHUS
Brrunciaenus bubnunorexa LIOK
17 KOJINUECTBA, MACChI https://m.edsoo.ru/ff0d

BE€IICCTBA I10

5708



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

ypaBHEHUSIM
XUMHUYECKHUX PEeaKIIHii

Krnaccudukanus
XUMHUYECKHUX PEAKIIUM Bu6mumoteka [JOK
18 (coemuHCHHS, https://m.edsoo.ru/ff0d
pasIIoKEHUS, 3f34
3aMeIleHUsI, 0OMEHa)
M. B. JlomoHOCOB —
YACHRH- bubmuorexa [JOK
19 ?;EEZE;I:;CT' https://m.edsoo.ru/ffOd
CHCTeMaTH3aIns 40c4
3HaHUM
KoHTposbHas padota
Nel mo Teme bubmuorexa [IOK
20 «BemectBa u https://m.edsoo.ru/ffOd
XUMHUYECKHE 4290
peaKIm»
Bosnyx — cmech
razoB. CocraB BuGmorexa L[OK
g1 | BoAyXa. Kiemopox https://m.edso0.ru/ff0d
— DJIGMEHT U 448e
MIPOCTOE BEIIECTRO.
O3oH
duzndeckue u
XUMHYECKHE but6mmorekxa [IOK
22 CBOMCTBa KUCIOPOA https://m.edsoo.ru/ff0d

(peakiuu OKUCIICHUS,
ropenue). [Tonarue

4614



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

00 okcugax

Crioco0b! mosryueHust
KHCIIOpOJa B
naboparopuu u

bubnunorexa LIOK

23 HPOMBIILICHHOCTIL https://m.edsoo.ru/ffOd
497a
[Ipumenenue
KHCIIOpoJia
TemnoBoii 3¢ et
XUMHYECKON
peaKIuu, MOHITHE O bu6nunorexa [IOK
24 TEPMOXUMHUYECKOM https://m.edsoo.ru/ffOd
YpaBHEHUH, IK30- U 4790
HIOTEPMUYCCKUX
peaKIusIX
TomumBo (HedTh,
yroJib U METaH). bu6nuoreka [IOK
25 3arpsi3HeHUE https://m.edsoo.ru/ff0d
BO3]1yXa, CITIOCOOBI 4cda
€ro TPeOTBPAIICHHUS
IIpaxTnueckas
pabota Ne 3 o Teme BuGmorexa LIOK
g | «Ilomyuemnen https://m.edsoo.ru/ffod
coOupanue
4ae?
KHCIIOPO/JIa, U3YUYCHHE
€ro CBOMCTBY»
Bonopon — anement Bu6miorexa [TOK
27 - IPOCTOS BELHCUTRO. https://m.edsoo.ru/ffOd

Haxoxnenne B
pupoae

4dd0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

dusnueckue u

XHUMHYECKHE but6mmoreka [IOK
28 CBOICTBA BOJOPO/IA. https://m.edsoo.ru/ffOd
[TpumeHeHue 4dd0
BOJZIOpO/A
ITonsTHe 0 KommiekT
KHUCJOTHOCTH MOYBBI, | y4eOHoIa00opaTop
onpeesieHne HOTO Bub6suorexa IIOK
29 IlousiTue o KHCJIOTHOCTH MOYBBI | 060py10BaHMSI https://m.edsoo.ru/ffod
KHCJI0TAX H COJIAX "Arponom- 5042
noJiesoa" pH- -
MeTp
Crioco0sbI MoTydeHus bubnmoreka [JOK
30 BOJIOPOJIA B https://m.edsoo.ru/ffOd
Jaboparopuu 4ddo
[TpakTnueckas
pabota Ne 4 o Teme BuGmorexa L[OK
gp | «lomysemmen https://m.edsoo.ru/ffod
cobupanue BOJ0Opoa,
4142
U3YYEHHUE ero
CBOMCTB»
MounsipHblil 00bEM bubmuoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d
ABoraapo 542e
Brrunciaenus oonéma,
KOJINYeCTBa but6mmorexa [IOK
33 BEIIIECTBA ras3a 1o ero https://m.edsoo.ru/ff0d

HU3BCCTHOMY
KOJIMYCCTBY

55a0



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

BEIIIECTBA WU
00BEMY

Brruucnenus
00BEMOB Tra3oB 10
YPaBHEHUIO PEAKIIUU

but6mmoreka [IOK

34 . https://m.edsoo.ru/ff0d
Ha OCHOBE 3aKOHa
5 5708
00BEMHBIX
OTHOIIIEHUH Ta30B
dusnyeckue u bubmuorexa [IOK
35 XUMHUYECKHE https://m.edsoo.ru/ffOd
CBOWCTBA BOJbI 587a
CocTaB OCHOBaHHH. bu6mmoreka [IOK
36 ITousiTie 00 https://m.edsoo.ru/ffOd
WHIUKAaTOpax 59e2
Boaa kak OnpsbickuBaHue Kommiekr
paCTBOpI/ITeﬂb. paCTeHHﬁ yqeﬁﬂonaﬁopaTop
HacbIlennbie 0 CpeACTBAMMU 3ALUUTHI | HOTO
HCHACHIIMCHHBIE pacTeHmii. 00opyaoBaHuUs bubmmorexa [IOK
37 " ArpoHOM- https://m.edsoo.ru/ffOd
PacTBOPBHI.
MaccoBas 1ost noJiesox" TDS- 5b40
A METP, XUMHUIECCKOEC
BellleCTBA B
obopynoBanue
pacTBope
IIpakTuyeckas IIpuroros.ienue Xumuueckoe
pa6ora Ne 5 mo Teme pacTBopa yao6penusi | oGopyaoBaHue
«IIpuroroByeHune AT TTOIKOPMKH Kabunera bub6muorexa [IOK
38 PACTBOPOB ¢ pacrennu https://m.edsoo.ru/ffod

onpeaeaeHHoN
MAaccoBOil 10J1ei
PaCTBOPEHHOTO

5eba



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

BelIeCTBa»

Konrponbnas padora

Ned 1o Teme bubnunoreka LIOK

39 https://m.edsoo.ru/ff0d
«Kucnopon.

6342

Bonopoa. Boxa»
OKCH/JIBI: COCTaB, bu6nunorexa LIOK

40 KiaccuuKanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 664e
[Tonyuenue n
XHMVH%CKHG bubmnoreka IIOK

41 CROMCTRA KHCTOTHBIX, https://m.edsoo.ru/ff0d
OCHOBHBIX U 664e
aMdoTepHBIX
OKCHIOB
OcHOBaHUS: COCTaB, bubmnoreka IIOK

42 KJ1accudukanus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
ITonyyenue u bubmuoreka [JOK

43 XUMHYECKHE https://m.edsoo.ru/ff0d
CBOMCTBAa OCHOBaHUM 67ca
Kucinotsl: cocTas, bu6anoreka LIOK

44 KJ1accudukanus, https://m.edsoo.ru/ff0df
HOMEHKJIaTypa ee2
[Tonyuyenue u bu6muoreka [JOK

45 XUMHYECKHUE https://m.edsoo.ru/ffodf
CBOMCTBA KHUCIIOT ee2

46 Conu (cpennue): bubmuorexa [{OK

HOMEHKJIaTypa,

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



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

CIIOCOOBI IIOJIy4YCHMH,

9474

XUMHUYECKUE
CBOMCTBA
[IpakTnueckas
paborta Ne 6.
Pe
SK;I;IGCHI:I?\lCHTaHBHBIX bubmmorexa OK
47 " aq]io Tene https://m.edsoo.ru/00ad
A 9b7c
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCTUHEHUIN)
r
ZHeTquZI:Z[l CBA3D bu6nuorexa [IOK
MEXIY K MU
48 Heo ?;HH%CKHX https://m.edsoo.ru/00ad
p 3 9a50
COEIMHEHUHN
O06o061IEHNE U bu6nuorexa [IOK
49 CHCTEMATU3ALIHAS https://m.edsoo.ru/00ad
3HAHUMN 9ch2
KonTponbnas pabota
Ne3 mo Teme bu6nuorexa [IOK
50 "OCHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad
HEOPTraHMYECKUX Oela
coequHeHui"
[TepBble MOMBITKH
acc a
iﬁMHZZEiEXFHH Bubmiorexa [IOK
51 https://m.edsoo.ru/00ad

3eMeHToB. [loHstue
0 IpyHIrax CXOIHBIX
3JIEMEHTOB

9ffa



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

[Tepuoanueckuit
3aKOH U

Mepuouteckas but6mmoreka [IOK
52 https://m.edsoo.ru/00ad
CHUCTEMa XUMUYECKUX a52c
anemenTtoB /l. U.
MeHneneeBa
AL — but6mmoreka [IOK
53 ’ ’ https://m.edsoo.ru/00ad
MOATPYIIITHI a52c
Crpoenue aToMOB. bubnnoreka [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00ad
snep. M3oTombl a342
Crpoenue
3JICKTPOHHBIX
000JI0YEK aTOMOB bubnuoreka [{OK
55 3JIEMEHTOB https://m.edsoo.ru/00ad
[Mepuoauyeckoit abbc
cucremsl JI. U.
Meneneesa
XapakTepucTuka
XUMHYECKOTO
3JIEMEHTA 1O €T0 but6mmoreka [IOK
56 TIOJIOKEHHIO B https://m.edsoo.ru/00ad
[Tepuoanueckoit ag24
cucteme /1. 1.
Menneneesa
3HaueHue but6mmoreka [IOK
57 [Meproanveckoro https://m.edsoo.ru/00ad

3aKOHa I Pa3BUTHUA

a96e



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

HayKH U MPAKTHKH.
J. . MenneneeB —
Y4EHBIN, egaror u
rpaKJIaHUH

DNEKTPOOTPULIATENbH
OCTb aTOMOB

but6mmoreka [IOK

58 https://m.edsoo.ru/00ad
XUMHUYECKHX aab8
3JICMCHTOB
Honunas xumudeckas bubamorexa LIOK
59 https://m.edsoo.ru/00ad
CBSI3b ac34
Kosanentnas bubmnoreka IIOK
60 HOJIIpHAs https://m.edsoo.ru/00ad
XUMHUYECKas CBS3b aab8
Kosanentnas bubmnoreka IIOK
61 HEeToJIsIpHast https://m.edsoo.ru/00ad
XUMHUYECKast CBS3b aab9
bu6anoreka LIOK
62 CreneHs OKUCIEHUS https://m.edsoo.ru/00ad
ae28
OKHCITUTENTBHO- but6mmoreka [IOK
63 BOCCTaHOBUTEIILHBIE https://m.edsoo.ru/00ad
peakuu b076
OKHCTITEH I but6mmoreka [IOK
64 OCCTAHOBHTENT https://m.edsoo.ru/00ad
b076
65 KonTtponpHas pabora bubmuoteka [IOK

Ned o Teme

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



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

«CTpoeHue aroma. b486
XuMHUecKas CBSI3b»
PesepBHbIil ypok. Butmiorexa LIOK
00606
66 OOHIeHHE 1 1 https://m.edsoo.ru/00ad
cHUCTeMaTH3alus b33c
3HAHUU -
. IIpurorossienune XHMHYeCcKoe
Pe3epBHBIii ypok. pacTBopa y1o00peHusi | oGopynoBaHue Bu6uoreka [JOK
67 Otobmerue o 1 H HOAKOpMEKA KabuneTa https://m.edso00.ru/00ad
CHCTEeMAaTH3aluA paccaabl XBOHHBIX 9ch?
3HAHUI pacTeHuii -
Mrorosas bubmuorexa [JOK
68 1 https://m.edsoo.ru/ff0d
KOHTpPOJIbHAs paboTa 616
OBIIEE KOJIMYECTBO
YACOBIIO 68 6

[TPO'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoangecTBo yacoB

JJIeKTPOHHBIE
Ne Tema ypoka KouTpoas IpakTuue Brioyenue JlaGopaTopHo- unposbIe
o/ y Beero HbIE CKHe JIECOTEXHOJOIHYE€CKO TEXHOJIOITHYECKOE 06pa30BaTeJ'leble
paGoTbI paGoTbI ro coaep:KaHus B obopyaoBanue pecypcsi
y4yeOHbIe TeMbI
Ilepnonnueckuil 3aK0H. Bu6 OK
noInoTeKa
[Tepuoaunueckas cucrema 1
1 CUMIECKIX A1CMCHTOR 1 https://m.edsoo.ru/00adb
5%
J1. 1. MenneneeBa —
3aKOHOMEPHOCTH B Bt OK
. noInoTeKa
M3MEHEHUU CBOWCTB 1
2 R 1 https://m.edsoo.ru/00adb
6b6
MEPBBIX TPEX MEPUOIOB o
Knaccudukanus u bubnuorexa [JOK
3 HOMEHKJIAaTypa 1 https://m.edsoo.ru/00adb
HEOPraHUYECKUX BEIIECTB 7e2
Buner xumnueckoii cBs3u bu6mmoreka [JOK
4 Y TUIIBI KPUCTAIUTMUECKUX 1 https://m.edsoo.ru/00adba
peETOK c6
KonTponbhas padota Nel
o reme «IloBropenue u
5 yri1yOneHue 3HaHui 1 1
OCHOBHBIX pa3zeyioB Kypca
8 xiacca»
Knaccudukanus bubnuorexa [IOK
6 XUMHUYECKHUX PEAKIMH 110 1 https://m.edsoo.ru/00adbc

Pa3JInYHbIM IIPpHU3HAKaAM

b0



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

ITonsarue o CKOpOCTH
XUMHYECKOM pCaKIuu.

bubmuoreka [JOK

7 https://m.edsoo.ru/00adbe
IToHsgaTHEe 0 TOMOTESHHEIX U 9a
FeTEPOTCHHBIX PEAKIIUSIX _
IMoHgaTHE O XUMHYECKOM
paBHOBecHuU. DAKTOPHI,
bubmuorexa [JOK
BIIUSIIOIIIME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc2
XUMHYECKON peaKIuu U 8¢
ITOJIOKECHUE XUMHUYECKOT O T
paBHOBeECHS
OxkwucnurensHo- Bu6mmoreka [IOK
9 BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/00adca
peakuun de
Teopus
. bu6mmoreka [IOK
3JIEKTPOJIUTUUECKON
10 https://m.edsoo.ru/00adcd
nuccormanui. CUiIbHEIE U 68
cJ1a0ble AIEKTPOJIUTHI -
bu6mmoreka [JOK
HonHbIe ypaBHEHNUS
11 U https://m.edsoo.ru/00add
Peaet 448
XUMHYECKHE CBOMCTBA
KHMCJIOT U OCHOBaHUU B bu6mmoreka [IOK
12 CBETe MpeJCTaBICHUN 00 https://m.edsoo.ru/00add
AIEKTPOIUTUYECKON 5d8
TUCCOLIAINHT
XMUMHYECKHE CBOMCTBA
colcii B CBETe bu6mmorexa [IOK
13 https://m.edsoo.ru/00add

MpeJICTaBICHH 00
AJIEKTPOJIUTHYECKON

8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
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JIUCCOLIMAIAN

ITonsarue o TUAPOJIU3C

bubmuoreka [JOK

14 i https://m.edsoo.ru/00add
coJien 94
OGo61wente 1 bubmuoreka [JOK
15 . . https://m.edsoo.ru/00add
CHCTEMAaTH3alusl 3HaHUH 412
[TpakTruueckas padora No
| «Pelenme bubmuorexa [JOK
16 31'<CH€pI/IMeHTaJII)HI)IX https://m.edsoo.ru/00add
bfa
3a7a9» bra
KoHntponbhas pabora No2
10 TEME Bt OK
«OIEeKTpOoIUTUYECKAs nosmoreka L
17 N — https://m.edsoo.ru/00adde
’ c0
XUMUYECKUE PEAKIIUU B _
pacTBoOpax»
OO61as xapakTepuCcTHKa
raJloTeHOB. X MMHYCCKHE Bubmorexa ITOK
18 CBONCTEA Ha IDHMe https://m.edsoo.ru/00addf
pumepe e2
xJjopa
X:10poBoxopoa. 3acosienue no4s, Pannesas noy -
CosiHASI KHCJIOTA COJIOHYAKH, BJIMSIHUE | BEeHHAA bubmmorexa [IOK
9
19 XHMIIecKHe CBOCTBA XJIOPHUIOB HA TOYBBI J]aﬁopa]‘op“;[ https://m.edsoo.ru/00adel
9
PILJI-1 04
NnoJiyueHue, NpuMeHeHue 1
[TpakTuyeckas padora Ne bubnnoreka [JOK
20 2 no teme «Ilomyuenne https://m.edsoo.ru/00ade3

COJISTHOM KHCIIOTHI,
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u3ydeHue e€ CBOUCTBY»

Bruucnenus no
YPaBHEHUSAM XUMUYECKUX

bu6mmoreka [IOK

21 . https://m.edsoo.ru/00ade4
peakiuii, ecu OJIUH U3 a8
pEareHToOB JIaH B U30BITKE _
bubmuorexa [JOK
OO0m1as XxapakTepucTUKa
22 https://m.edsoo.ru/00ade6
anemeHToB VIA-rpymnmsl 4a
AmoTponHbie
MO (PUKAIIH CEPBI.
Haxoxnenue cepsl u €€ bubmorexa LOK
23 . https://m.edso00.ru/00ade6
COCTMHEHUH B MPUPOJIC. 4a
XUMHUYECKHEe CBOMCTBA -
cepbl
CepoBoaopoji, CTpOEHHUE, bubmuoreka [JOK
24 ¢duznueckue u https://m.edsoo.ru/00ade8
XHMHYECKHE CBOMCTBA 02
Oxkcuppl cepsl. CepHast
bu6mmoreka [JOK
KHUCII0Ta, PU3NYECKUE U
25 . https://m.edsoo.ru/00adea
XHMHYECKHE CBOICTBA, 08
pUMEHEHUE -
XuMHYeCKHE peaKIuu, KucioTHbIE 10KIH, KoMmmiekr
JesKalue B OCHOBe HUX BJIUAHUEC HA yqeﬁno.llaﬁopaTop
I[pOMbIHI.JIeHHOFO MO4YBbI M1 PAaCTCHUA HOT'0
bubmnoreka [JOK
crocoda moJry4yeHust 000pya0BaHHs 1
26 . " ArpoHOM- https://m.edsoo.ru/00adec
CepPHOM KUCJIOTHI.
nosesoxn', 8a
XuMHYeCcKoe
PanuneBast
3arpsi3HeHHe
MOYBCHHAaSA

OKpY:KaIIeil cpeabl
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

COCAUHECHUAMHU CEPbI

Jladoparopust
PILJI-1,
uudposas
Jaboparopus,
pHwmetp

Brruncnenne maccoBoi bubmuoreka [JOK

27 JIOJIA BBIXOJ1A MIPOJIYKTa https://m.edsoo.ru/00adec
peaxkmuu 8a
OO61mas xapakTepucTHKa
351eMeHTOB V A-Tpymiibl. bubnnorexka [JOK

28 A3oT, pacpocTpaHEHHUE B https://m.edsoo.ru/00adee
npupoze, Gu3nIecKue u a6
XAMHYECKHUE CBOMCTBA
AMMHUak, ero puznueckue bubnuorexa [JOK

29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf0
TOJIyYEHUE ¥ IPHMEHEHNE 04
[TpakTuaeckast pabota No
3 mo teme «llomydyenue bubmorexa HOK

30 https://m.edsoo.ru/00adfl
aMMUaKa, H3y4yeHue ero 80
CBOMCTBY
A30THas KucoTa, eé bu6mmoreka [IOK

31 ¢duznueckue u https://m.edsoo.ru/00adf3
XUMHUYECKHE CBONCTBA 06
Hcnons30BaHre HUTPATOB
1 COJIEN aMMOHUS B bu6mmorexa [IOK

32 KaueCTBE MUHEPAJIbHBIX https://m.edsoo.ru/00adf5

ynoOpeHuit. XuMu4ueckoe
3arpsi3HEHHe

18
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

OKpY>KaroIen cpenbl
COEIMHEHUSIMU a30Ta

®dochop. Okcun dhocdopa
(V) u pocdopnast

bu6mmoreka [IOK

33 KHUCII0Ta, GU3NYECKUE U https://m.edso00.ru/00adf6
XUMUYECKHUE CBOWCTBA, 8a
MOJIyYeHHUE
Hcnonp3oBanne
¢docdaroB B kKauecTBE
MHHEPATbHbIX bu6mmorexa [IOK
34 yHoBpenii. 3arpasHexe https://m.edsoo.ru/00adfc
. 20
MIPUPOTHOM Cpefibl
docharamu
Yrnepon,
pacupocTpaHEHuE B bubmorexa [JOK
35 R — https://m.edsoo.ru/00adfd
; ' 9c
XUMHUYECKHUE CBOMCTBA
Oxcuabl yriepoaa, ux I[MapaukoBbIii Xumuueckoe
dusnueckue u 3¢ dekT, BAMAHUE o0opynoBaHue
SAMEYECKHAE CBOHCTRA. YIVIEKHCJIOTO Tra3a Ha | Ka0uHerTa, Bubsmmoreka [OK
36 DKOTOrHeCKITe pacTenus narank CO2 https://m.edsoo.ru/00adfe
npoodJieMbl, CBA3aHHbIE C e
okcuaoMm yriuepona (1V)
YronbpHas KUCIoTa u eé bubmorexa HOK
37 com https://m.edso0.ru/00ae00
6¢
[TpakTtuyeckas padora Ne bubnnorexa [JOK
38 4 no Teme "llonyuenue https://m.edsoo.ru/00ae02

YIJICKUCIIOro ra3a.
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

KavecTBeHHast peakius Ha
KapOoHaT-HOH"

IlepBoHauasbHBIE
MOHATHUS 00

bu6mmoreka [IOK

39 OpPraHNYECKHUX BEIECTBAX https://m.edso00.ru/00ae05
KaK O COCJMHECHUSX 4e
yriiepozaa
KpesHmil 1 ero Iecyaneie bubnmoreka [JOK
40 P NO04BbI, HX POJIb B https://m.edso00.ru/00ae08
COeTUHEHHUS
BO3/yX000MeHe Oa
[Tpaktudeckas padora Ne
5. Pemienue
AKCIEPUMEHTATbHbBIX bubmorexa [TOK
41 https://m.edso00.ru/00ae0b
3aja4 1o TemMe f
«Baxknenie HeMeTaibl -
U UX COCTUHECHUS»
Konrtponbnas padora Ne3
no teme «BaxHeiue bubmmorexa [TOK
42 https://m.edsoo.ru/00ae0e
HEMETaJIbl U UX 13
COCTUHEHUS» =
OO11as xapakTepuCcTHKa
XUMHYECKUX IJIEMEHTOB
— METaJIJIOB.
bu6mmorexa [IOK
Merannuueckas CBs3b U
43 https://m.edsoo.ru/00ae10

MeTaJUImdecKas
KpHCTaJUIMYeCKas
pemérka. Puznvyeckue
CBOICTBA METAJIIIOB

3e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XUMHUYECKHE CBONCTBA

bubmuoreka [JOK
METaJlIOB.
44 . https://m.edsoo.ru/00aell
DIIEKTPOXUMUYCCKUN P 56
HaIpsHKEHUH METaNIOB o
OO0mue crmocoobl
MOJTYYCHHUST METaJIOB.
CnnaBbl. Beruucienus mo bubmuoreka [JOK
45 YPaBHEHUSAM XUMHUYECKHUX https://m.edsoo.ru/00aell
pEeaKuuii, €CIIM OJIUH U3 56
peareHTOB COJEPIKUT
IPUMECH
bubmuoreka [JOK
ITonsiTHE O KOppO3UU
46 https://m.edsoo.ru/00ael2
METaJIOB
78
bubmuorexa [JOK
47 [IlenouHbie METATIIBI https://m.edsoo.ru/00ael4
b2
OKCHIBI U THAPOKCHIBI bubmmorexa [IOK
48 P https://m.edsoo.ru/00ael4
HATPUS U KaJTus
b2
[[lenoyHno3eMenbHEIE bu6mmoreka [IOK
49 METaJIbl — KaJIbIIUM U https://m.edsoo.ru/00ael5
Maruum e8
. bu6mmorexa [IOK
Baxueiie coequHeHNs
50 https://m.edsoo.ru/00ael5
KaJIbIIHAS
e8
51 0O000meHne n
CHCTEMAaTH3alMs 3HAHUH
52 JKEcTkocTh BOABI U bubmuotexa [JOK
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https://m.edsoo.ru/00ae15e8
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CrocoObl €€ ycTpaHeHUs

https://m.edsoo.ru/00ael8
86

[Tpaktudeckas padora Ne
6 o reme "XKécTkocTh

bu6mmoreka [IOK

53 . https://m.edsoo.ru/00aela
BOJBI U METOMEI €€ o3
ycTpaHeHus" o
bubmuoreka [JOK
54 AroMuHAH https://m.edsoo.ru/00aelc
64
AmMdoTepHbIe CBOMCTBA Brommozexa [IOK
55 p https://m.edsoo.ru/00aelc
OKCHJIa ¥ THIPOKCHIA 64
bu6mmoreka [IOK
56 Keneszo https://m.edsoo.ru/00aeld
86
OKcubl, THAPOKCHUIBI U bu6mmorexa [IOK
57 conu xkenesa (I1) u xxenesa https://m.edso00.ru/00ae35
D) 6
58 O06o061IEHNE U
cUCTEMATH3aLUs 3HAHUN
[TpakTuueckast pabota Ne
7. Pemienue
DKCIHEPUMEHTAILHBIX Brbmmozexa [IOK
59 p https://m.edsoo.ru/00ae3d
3a7a4 110 TEME o8
«Baxuelnme MeTaIbl U —
UX COEINHEHUI
Beruucnenus no bu6mmoreka [IOK
60 YPaBHEHUSM XUMHYCCKHUX https://m.edsoo.ru/00ael7

peaKkuuii, €CJii OJIMH U3
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https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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pPEareHToB JIaH B U30BITKE
WJIU COJICPYKHUT MPUMECH.
Brrancnenns maccoBoit
JIOJIA BBIXOJIa MPOTYKTa
peakuuu

0O0001EeHue 1

o1 CUCTeMaTH3alMsl 3HAaHHUH
Konrtponbnas padora Ned
62 no teme «Baxkueiinime
METaJIJIbl U UX
COCTUHEHUS
BemecTBa u MmaTepuaJibl XumMHYecKue bubanoreka [IOK
63 B IIOBCEeIHEBHOM KU3HUI CpeACTBA 3aIUTHI https://m.edsoo.ru/00ae3f
yelI0BeKa pacreHuii 50
OntumanbHoe Habop
BHeCceHHe XUMHYECKHX
XumMnueckoe XHMHYeCKHX ya00pennii bubnunoreka [JOK
64 3arpsi3HeHHe yao6pennii B https://m.edsoo.ru/00ae42
OKpY KaKoIIeil cpebl nousy. 70
3arpsi3HeHue MOYB.
IKoJI0rHYEeCKUE Kommuiekt
npoodJieMbl, coco0bl | yueOHoaa00paTop
HX pelieHus . HOIr'o
Po.1b XHMHH B pemennn o0opyaoBaHus bu6mmorexa [IOK
65 " ArpoHOM- https://m.eds00.ru/00ae4?2
IKOJIOTHYECKUX MPodJIeM noaesox", 70
Panuesas
IMOYBCHHaA

JabopaTopust
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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PILJI-1

PesepBHbli ypok. bubnuoreka [IOK

66 O0o061IeHNE U 1 https://m.edsoo.ru/00ae0d
CHCTEMAaTU3alMs 3HaHUH 0a
PesepBHbli ypok. bubnuoreka [IOK

67 O0o061IeHNE U 1 https://m.edsoo.ru/00adb
cucTeMaTu3aIus 3HaHui 33c
HToroBas KOHTpOJIbHASA bubmaorexa LJOK

68 P 1 https://m.edso0.ru/00ad9c
pabora

b2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumus, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

» Xumus, 8 kiacc/ Epemun B.B., Ky3smenko H.E., [lpo3noB A. A. u apyrue; mnoja
penakuueii Jlynuna B.B., Akunoneproe o6mectBo «3naTtenscTBo
«IIpocBemenue»

* Xumus, 9 kiacc/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A. A. u apyrue; noj
penakuueit Jlynuna B.B., Akunonepaoe o6iectBo «3naTenscTBo

«IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Ypoku xumun B 8 kiacce. Metonuueckoe mocobue. ABropsr: ['adpuensa O.C.,
OctpoymoB U.T'., CnankoB C.A., AxcenoBa B.U., U3gaTenscTBO
"IIpoceemienue”, Mocksa, 2022r

Ypoxku xumun B 9 kiacce. Merogudeckoe nmocooue.Astopsl: O.C. ['abpuensiy,
N.T". Octpoymos, C.A. Cnankos, U. B. Akcenoa M3narenbcTBO

"IIpocBemenue": Mocksa, 2022r



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

bu6imoreka [{OK https://lesson.academy-content.myschool.edu.ru/04/08
http://www.chemnet.ru

lNazera «Xumus» U cauT 11 yuutens «5 uay Ha ypok

xumum» http://him.1september.ru.

Enunas komrekmus L{OP: [Ipeamernas komuexnus «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DJeKTpoHHAsE OMOIMOTEeKa yUeOHBIX MaTEPUAIIOB 10 XUMHH Ha roptaie Chemnet.
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