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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (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(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



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

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
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 IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
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 XUMUH;

— YYEHUS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBINONHSAS (GYHKIUM OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKONW COCTABIIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUHN 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
3HAYEHHE MPUOOPENH TaKUE 1NN, KAK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

Xumuueckas ¢opmyna. BajneHTHOCTH aTOMOB XUMHUYECKHUX 3IIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHUs, Pa3JI0KEHUSI, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWUIALKSA, XpoMarorpadus, IpOBEICHHE OYUCTKH TOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

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



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

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.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJA. OXpaHa U OYMCTKA NPUPOJHBIX BO/I.

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

OcHoBanus. Knaccudukanuss ocHOBaHHWM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctm MetaiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIEICHUE COACPKaHUs KHUCIOPOJa B BO3yXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTUM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

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

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

[Tepunonnueckuit 3akoH. [lepuoanueckast cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSI paJuyca aTOMOB XHUMHYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHITHS: HAay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kaius, KalblUsi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMAYeCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpOCTHM XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



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

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUsA peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, IMpOLECCa UCCOUMALMU KHCIOT, IIEJIO0YEd H COJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJIOBEKa. BakHeulme XJIOpuIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOAU(DUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenududeckrne). XHUMHUYECKHE PEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COECIMHEHHSIMH cepbl (KHCIOTHBIE JOXK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiicTra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJIyueHHe, (PU3nYecKue U XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3AyXa, NOuBbl U BopoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUeCKne U XMMHYECKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJb30BAHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



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

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJOPUAOB (TajOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBECHNE KaUeCTBEHHOW peaKIMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast XxapakTepUCTHUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTautoB. OU3NYecKre U XUMUYECKHUe CBOMCTBA MeTaiioB. OO0mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. 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 MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(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 HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme « BaxkHemue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroleld cpeapl (MpeleibHasl IO0MmyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaIMETHBIX CBsI3€d NMpH H3YYeHHMH XUMHHM B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHbIH (PakT, rUmoTesa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsijl, MPOBOJHHKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOTIIUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsT XMMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE€ BTOM yueOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XWUMHYECKOW PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YEHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjbTaraMm TPYIOBOH JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, MIOHUMAHNUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro oOpas3a >KM3HU, 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 JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS TMOCPEIACTBOM METOJOB XUMMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHSI OOIIEHAYYHBIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIE NEUCTBUS (II03HABATEIIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PaKTOB M SIBJICHHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMBOJ JJIEMEHTAa), XUMHYeckas (opMyna M ypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHMS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANIBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENBCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a0b0paTOpHOI pabOTHI MO MCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEUCTBUKA MPU BBINOJHEHUM 33JaHUM C  YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHIO 005S3aTEIbHOrO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HAaHWS, €ro HHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO dJIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEII0BOU A((DEKT peakiiuni,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ilepuogndeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckmx saementoB JI. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — [JIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBWiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHHUIO WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

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

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

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara o OI])SLIC Jara
n/ Tema ypoxka Bcer = Konrpoabunt = I[IpakTuveckm = HM3Y4YeHH P NpoBe/IeHH
oOpa3oBaTe/ibHbIE
1 0 e padoThl e padoTsl s s1 0 (paKTy
pecypchl
[Ipenmert xumuu. Ponb
XMMHH B KU3HU 1 bubnuoreka [IOK
yenoseka. Tena u https://m.edsoo.ru/ff0d210c
BEIIeCTBA
[TonsiTHe 0 MeToHax 1 bubnuoreka [IOK
MO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne
1 «ITpaBuna paboTsI B
1a0opaTOpUU U MPUEMBI 1 1 bubmmnoreka HOK

oOparieHus ¢

1a00paTOPHBIM

000pyI0BaHUEM»

YucTeie BelecTBa U

cmecu. CocoOsbl 1
pas3zaenenus cMecen

https://m.edsoo.ru/ff0d23dc

bubmmoteka IIOK
https://m.edsoo.ru/ff0d26ca

[IpakTuueckas pabora Ne
2 «Pa3nenenne cMmeceit

but6mmorexa [IOK

1 1
(Ha mpUMepe OUUCTKU https://m.edsoo.ru/ff0d28c8
MIOBAPEHHO COJIN)»
ATOMBI B MOJIEKYIIBI 1 bubnnorexa IIOK

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHUYECKHUE DIIEMEHTHI.

7 3Haku (CHMBOJIBI) bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
XUMHAYECKHUX DJIIEMEHTOB
8 IIpocTsle U CIIOXKHBIE bubmuoreka [IOK
BeIIecTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnmnoreka HOK
y4eHHUE https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSHCTBA
CcOCTaBa BEIIECTB.
10 Xumudeckas hopmyia bubmmorexa [IOK
pMYyIIa. https://m.edsoo.ru/ff0d2eae
BanentHocts aTOMOB
XUMHAYECKHUX DIIEMEHTOB
MaccoBas nomisa
11 XUMHAYECKOI0 DJIEMEHTA B bubmorexa HOK
https://m.edsoo.ru/ff0d350c
COEIUHEHNH
12 KommuaecTBo BemecTna. bubmmoteka IIOK
Mons. Monsipnas macca https://m.edsoo.ru/ff0d5230
dusnueckue u
13 XUMHUYECKUE SIBIICHUS bubnmorexa [JOK
) https://m.edsoo.ru/ff0d37fa
XuMuyecKas peakius
[Ipu3naku u ycnoBus
14 MPOTEKAHUS XUMHUUECKIX bubnmorexa [JOK
p . https://m.edsoo.ru/ff0d3al6
peakuuit
3aKOH COXpaHEHHUS MACChl
15 BelecTB. XUMHUYECKUE bubmorexa TIOK
m ’ https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
16 Beruncnenus Kkoan4decTna, bubmmorekxa [IOK

MacCcChI BEIICCTBA 11O

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

YpPaBHCHUAM XUMHUYCCKUX

peakuuii
Knaccudpukanus
XUMHYECKUX PEAKIUI
17 S bubnunoreka LIOK
4 : https://m.eds00.ru/ff0d3f34
pa3noKeHusl, 3aMEIICHUS,
oOMeHa)
OTtHOcHUTENbHAS aTOMHAs
18 Macca. OTHocHUTEIbHAS bubnnorexa [IOK
) https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsI Macca
M. B. JJoMmoHOCOB —

19 yUEHBI-IHIIUKIIOTIETUCT. bubnuoreka [IOK
O06001menue u https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHui
KonTponbnas padora Nel

20 o TeMe «BemecTBa u bubnnorexa [JOK

B https://m.edsoo.ru/ff0d4290
XUMHUYECKHUE PEAKITII)
Boznyx — cmech razos.

21 CocraB Bo3ayxa. bubmuoreka [IOK
Kucnopon — snemenT u https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
dusnueckue u
XUMHAYECKHE CBOIMCTBA

22 KHCIopo/a (peakiuu Bubmmorexa [IOK

pOAa (peakdt https://m.edsoo.ru/ff0d4614
OKHUCJIEHUS1, TOPEHUE).
IToustue 06 oxcumax
Crioco0sI mostyueHus
but6mmorekxa [IOK
23 KHUCJIOPOJIa B

nabopaTopuu u

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

MIPOMBIIIIICHHOCTH.
[Ipumenenue kucnopoa

TemnoBoit a3 ekt
XUMHYECKON PEaKIUu,

24 HOMWITHE © bubmmoreka [JOK
TEPMOXHMHICCKOM https://m.eds00.ru/ff0d4790
YpaBHEHUHU, IK30- U
SHAOTEPMUUYECKUX
peakuusax
Tormso (HedTh, yrois u

o5 MeTaH). 3arpsi3HeHue Bbu6moreka [JOK
BO3/lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
MIPeI0TBPALCHUS
[IpakTuueckas padbora Ne

26 3 no teme «llonmydenue u bubmmoreka [JOK
coOupaHue KUCIOpo/a, https://m.edsoo.ru/ff0d4ae2
U3Yy4YEHUE €ro CBOMCTB)

B _

97 OHOPOA = STEMEHT H bubnnorexa [JOK
MIPOCTOE BEMECTRO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B npupone
dusnyeckue u

08 XAMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bosiopoaa. [Ilpumenenne https://m.edsoo.ru/ff0d4dd0
BOZOpOJA

29 [lonsatue o kuCIOTAX U bubnunorexa LIOK
COJISIX https://m.edsoo.ru/ff0d50d2

30 Crioco0sI ToTy4eHust bubnuotexa [JOK

BOJIOpO/ia B 1TaOOpaTOPHH

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[TpakTuyeckas pabora No
4 o teme «llonyuenue u

bubnunoreka LIOK

31 cobupanue Boopoa, https://m.edsoo.ru/ff0d4f42
H3yYE€HHUE €r0 CBOMCTBY
39 ModsipHbIii 00BEM Ta30B. Bu6muotexa [JOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béma,
KOJINYECTBA BEILIECTBA
33 rasa 1o ero u3BeCTHOMY bubmmorexa [JOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WK 00bEMY
Brranciienus 00EMOB
ra3oB 10 YpaBHEHUIO
34 peaKkIy Ha OCHOBE bubmmorexa [JOK
B https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX
OTHOILIEHU! Ta30B
dusznveckue u
35 XHMHYECKHUE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTtaB OCHOBaHMH. bubnuoreka [{OK
[TonsiTre 06 UHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens.
Haceiennsie u
37 HEHACBHIIIIEHHBIE but6mmorexa [IOK
pactBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIsl BEILIECTBA B
pacTBope
38 ITpakTruyeckas pabora Ne bu6muoreka [JOK

5 o Teme

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

«IIpuroroBiieHue
pacTBOPOB C
onpeacsIEHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO
BEIIIECTBaY

Konrtponsnas pabora Ne2

bubnunoreka LIOK

39 moteme «Kucropox. https://m.eds00.ru/ff0d6342
Bonopoa. Boga»
OKcHABI: COCTaB,
40 KJIAaCCU(UKAIIHS Bubmuorexa IOK
’ https://m.edsoo.ru/ff0d664e
HOMCHKJIATypa
[Tonyuenue u
41 XUMHUYECKHUE CBOMCTBA bubnuoreka [{OK
KHCJIOTHBIX, OCHOBHBIX M https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHOBaHUA: COCTaB,
42 KIaccupuKanus Bubmiorexa IOK
HH, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
ITonydenue u
43 XHMIZEGCKHe CBOMCTBa bubmiorexa LIOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaAHHM
KwucmoTsr: cocTas,
44 KIaccupuKanus bubmorexa HOK
I https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
[Tonyuenune n
45 XUMHYECKHE CBOMCTBA BrbmroTexa [IOK
https://m.edsoo.ru/ffOdfee2
KHCJIOT
b K
46 Comnu (cpemaue): nommorexa I10

https://m.edsoo0.ru/00ad947



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

HOMEHKJIATypa, CIIOCOOBI
MOJTyYCHHUSI, XUMUYECKUE
CBOICTBA

|

[TpakTruyeckas padora No

6. Pemienue
9KCIICPUMCHTAJIbHBIX Bubnuoteka HOK
47 3a/1a4 10 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI [4
HEOPTraHUYECKUX
COCTUHEHUN)»
T'enetuyeckas cBs3b
bubnunoreka LIOK
MEX1y KlaccaMu
48 https://m.edsoo.ru/00ad9a5
HEOPTraHUYECKHUX 0
COeINHEHNH -
b K
OGoGrmere 1 noanoreka 11O
49 . https://m.edsoo.ru/00ad9ch
CHUCTEMATH3AINI SHAHUN 5
KonTponbnas padorta Ne3
o Teme "OCHOBHBIE bu6nunorexa LIOK
50
KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9ela
coeqrHeHnin"
[TepBbie MOMBITKH
KI1accuuKaun
51 XHMquq():KI/IX 3JIEMEHTOB bubnnorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
[TonsTHE O rpynmax
CXOIHBIX DJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6nunorexa LIOK
52 [lepuoanueckas cucrema

XHUMHUYCCKUX JJICMCHTOB

https://m.edsoo.ru/00ada52c¢



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/00ad9ffa
https://m.edsoo.ru/00ada52c

. 1. MenneneeBa

[Tepuonpl, rpynibl, bubnmnoreka HOK
53
MIOATPYIIIIBI https://m.edsoo.ru/00ada52c
CrpoeHue aToMOB. bubmmoreka [JOK
54 CocraB aTOMHBIX sIEp. https://m.edsoo.ru/00ada34
H30TOmnBI 2
CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB
55 S EMEHTOR bubnunoreka LIOK
. https://m.edsoo.ru/00ada6hbc
[Tepuoanyueckoil cUCTEMBI
. . MenaeneeBa
XapakTepucTuka
XAMHYECKOI0 JIEMEHTA bubnunoreka LIOK
56 I10 €ro MOJIOXKEHHIO B https://m.edsoo.ru/00ada82
[Tepuoanueckoii cucteme 4
. . MenneneeBa
3HaueHne
[lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUs HAYKU U bubmmoteka IIOK
npaktuku. . H. https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN,
MeJIaror ¥ rpaxkIaHuH
DIIEKTPOOTPUILIATETBHOCT
58 b aTOMIZ)B XEMI:I‘ICCKI/IX bubmorexa [TOK
https://m.edsoo.ru/00adaab8
2JIEMEHTOB
59 HMonnas xuMuaeckas but6mmorekxa [IOK
CBSI3b https://m.edsoo.ru/00adac34
60 KoBanenTHas mosnsipaast bubmmorexa LIOK

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

XAMHYECKasl CBS3b
61 KoBanentHas nenomnsipHas 1 bubnmnoreka HOK
XHUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab9
bu6nmoreka [IOK
62 CTene oKHCIeH A 1 https://m.edsoo.ru/00adae28
OKHCIUTEIBHO- bubnunoreka LIOK
63 BOCCTAHOBHUTEJILHBIE 1 https://m.edsoo.ru/00adb07
peaKkuuu 6
OKUCIHTENN 1 bubnuoreka [IOK
64 1 https://m.edso00.ru/00adb07
BOCCTaHOBUTEIIN )
Kontponbnas padota No4
1o TeMe «CTpoeHue bubmorexa HOK
65 1 https://m.edsoo.ru/00adb48
aroMa. XHMHUYECKast 5
CBSI3b» B
Pe3epBHbIil ypoK. bubmuoreka [IOK
66 O06o0061IeHue U 1 https://m.edso0o.ru/00adb33
cHCTEMaTH3aInsI 3HaHUH c
PesepBHbIi ypoK. bubmmnoreka HOK
67 O06o061ieHue 1 https://m.edsoo.ru/00ad9ch
CHUCTEMATH3aLMs 3HAaHUM 2
Pe3epBHEBIT YpOK.
68 O60g eHI/IeyII; 1 bubmorexa HOK
B . https://m.edsoo.ru/ff0d61c6
CHCTEMATH3aIHs 3HAHHUI
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adaab9
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
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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
JlaTa
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie IIpakTunyeckue NpoBeNeHUA
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI no gakry
pecypcsbl
[Tepuonuueckuii 3aK0OH.
1 [Tepuonuueckas cucrema 1 bubnnoreka [HOK
XMMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adb59
. 1. MenneneeBa
3aKOHOMEPHOCTH B
5 W3MEHEHUU CBOMCTB 1 bubmuorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edso0.ru/00adb6b6
IIEPBBIX TPEX NEPUOAOB
Knaccudukanms u
3 HOMEHKJIaTypa 1 bubnnorexka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunn xummnueckoit
CBSI3U Y THUIIBI bu6mmoreka [IOK
4 1
KPUCTAITMYECKUX https://m.edsoo.ru/00adbac6
pemeToK
KonTponbnas padora
Nel o Teme
«IToBTOpEHUE N
5 P . 1 1
yriryOJaeHue 3HaHUH
OCHOBHBIX Pa3/eoB
Kypca 8 Kiacca»
6 Knaccudukanus 1 bubnuorexa [IOK



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

XUMHUYECKHUX PEAKLU 110
Pa3IMYHBIM IPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XMMHYECKON PEAKIIUU.

7 IloHsiTHHE O TOMOI€HHBIX bubmorexa [IOK
https://m.edsoo.ru/00adbe9a
Y TeTePOTeHHBIX
peaKIusIx
IloHsaTHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BIIMAIOIINE HA CKOPOCTh
8 XUMHYECKON peaKInu U bubnmorexa LHOK
https://m.edsoo.ru/00adc28c
IMOJI0KCHUE
XHMHYECKOTO
paBHOBECHS
OKHCIUTEIBHO-
9 BOCCTAHOBUTEJIbHBIC bubmorexa HOK
https://m.edsoo.ru/00adcade
peakuuu
Teopus
10 AIEKTPOIUTUUECKON bubnmnoreka [JOK
nucconuanu. CUiIbHbIE https://m.edsoo.ru/00adcd68
U cJ1a0bl€ AJIEKTPOJIUTHI
11 WNonnsle ypaBHEHUS bubnuoreka [IOK
peakuui https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBAHUM B
12 CBETE MpecTaBIeHU 00 bubmnorexa [IOK
N https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCOINAITAN
13 XUMHuYecKre CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

COJIell B CBETE
npeACTaBICHUN 00

https://m.edsoo.ru/00add8b2

AIEKTPOJIUTUYECKON
JTUCCOTTHAITUT

14 [Tonsitue o rugponuze bubnmoreka [JOK
coJIer https://m.edso00.ru/00add9d4

15 O6o06mmeHue u bubmuorexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00addd12
[IpakTrueckas pabota

16 Ne 1. «Pemenue bubnuorexa [JOK
AKCIIEPUMEHTATbHBIX https://m.edsoo.ru/00addbfa
3a1a9»

KontponbHas pabora
No2 1o Teme

17 «DNEKTPOIUTHYECKAS bubmuorexa [JOK
JUccoLMaIus. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKLIUU B
pacTBopax»

OO01mas xapakTepucThKa

18 rajoreHoB. XMMHYECKHE bu6nmoreka [JOK
CBOMCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2
XJjiopa
XJI0pOBOZOPOL.

19 ConsiHast KUCIIOTA, bubnuorexa [JOK
XHUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00ade104
MOJIy4YeHUE, MPUMEHEHUE
[IpakTuueckas pabora Bu6orexa [JOK

20 Ne 2 o Teme

«IlomyueHnue constHON

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



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

KHUCJIOTBI, U3y4YECHHE €€
CBOICTBY

Brluucienus mo

YpaBHEHUSM
21 XUMUYECKUX PEaKIUid, buGnnorexa LIOK
https://m.edsoo.ru/00ade488
€CIIM OJIUH U3 PEarcHTOB
JIaH B U30BITKE

99 OO01mmas XxapakTepucTHKa bubnuorexa [JOK
anemeHToB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AJITOTPOIIHBIE
MoAUGUKAIIIU CEPHI.

93 Haxosxnenue cepol u eé bubnnoreka [JOK
COEAMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOMCTBA
cephl
CepoBoaopo,

24 CTlfoeHHe,p(pmnquKHe " bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
XUMHYECKHE CBOKWCTBA
Oxcuppl cepsl. CepHas

o5 KHCIOTa, GU3NYECKUE U bu6nmoreka [JOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKUE PEaKIIHH,

JIeXKAaIIe B OCHOBE
MIPOMBIIIITIEHHOTO
bubmuorexa [JOK
26 crioco0a Moyry4yeHust

CEpPHOM KHUCIIOTBHI.
XUMHUYECKOe
3arpsi3HEHUE

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

27

28

29

30

31

32

Beruucnenue maccoBoit
JI0JIM BBIXO/1a TIPOJTyKTa
peakuuu

OOw1ast xapakTepUCcTHKa
3J1IeMEHTOB V A-TpymIIbl.
A30T, pacipocTpaHeHue
B IpUpoze, GU3nIecKue
Y XMMHYECKHE CBOMCTBA

AMMUak, ero
(buznvecKue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U
MIPUMCHCHUE

ITpakTryeckas pabora
Ne 3 o Teme
«Tonnyuenne ammuaka,
M3y4YEHUE €r0 CBOMCTB)

A3oTHas KucioTa, eé€
¢duznyeckue u
XUMHYECKHE CBOMCTBA

Hcnons3oBaHue
HUTPATOB U COJIEU
aMMOHHS B KaUECTBE
MHUHEpaJIbHBIX
ynoOpeHuit.
XuMmu4deckoe
3arpsi3HEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

bubmuorexa [JOK
https://m.edsoo.ru/00adf004

bu6nmoreka [JOK
https://m.edsoo.ru/00adf180

bu6nmoreka [JOK
https://m.edsoo.ru/00adf306

bubmuorexa [JOK
https://m.edso0.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

OKpY>Karollen cpeibl
COEIMHEHUSIMH a30Ta

33

dochop. Oxcun
docdopa (V) u
dbocdopHas Kucnora,
¢busnveckue u
XUMUYECKHE CBOWCTBA,
MOJTyYCHHE

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
(docdaroB B kauecTBe
MUHEPATBLHBIX
yI1oOpeHuit.
3arpsi3HEeHUEe IPUPOTHON
cpenbl pocharamu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrnpocTpaHEeHHE B
npupoae, Gpuzndeckue u
XUMHUYECKHUE CBOKCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcupl yriaepojaa, ux
¢buznueckue u
XUMHYECKHE CBOMCTBA.
OKOJIOTUUECKHE
MPOOJIeMBI, CBSI3aHHBIE C
okcugoMm yriepoaa (1V)

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

37

VYroapHaa KUcioTa u €é
CcoIx

bu6mmorexa [IOK
https://m.edsoo.ru/00ae006c¢c

38

[IpakTnueckas pabora
Ne 4 o Teme
"Ilonyuenue

bu6mmoreka [JOK
https://m.edso0.ru/00ae027¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YIIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakiust
Ha KapOoHaT-HOH"

39

[TepBonauasibHBIE
MOHATHUS 00
OpraHNu4YeCKHUX
BEILIECTBAX KAK O
COEIMHEHMSX yIiiepoJia

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

40

41

Kpemnwnii u ero
COCIMHEHMS

[IpakTrueckas pabota
Ne 5. Penienue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 I10 TEME
«Baxxneimmue
HEMETAJIBI U UX
COCTUHEHHUS

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbnas padota
Ne3 o teme
«Baxnenmue
HEMCTAJIJIBI U UX
COEIMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

43

OO6mras xapakTepucTruKa
XAMUYECKHX DJIEMESHTOB
— METAaJIJIOB.
Merannudeckas CBI3b U
MeETaJIIndecKast
KpUCTaJUTMYECKas
pewérka. Puzndeckue

bu6mmorexa [IOK
https://m.edsoo.ru/00ael103e



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

CBOMCTBA METAJIJIOB

XUMHYECKHAE CBOMCTBA

METAJLJIOB.
44 ONEKTPOXUMHUICCKUI bubmorexa [JOK
p : https://m.eds00.ru/00ae1156
P HATIPSIKCHUIMA
METAJLJIOB
O061me crioco0bl
MOJIyYEHUSI METAIIJIOB.
CnnaBsl. Beraucienus
45 110 YpPaBHCHHSM bubmorexa [JOK
P . https://m.eds00.ru/00ae1156
XUMHYCCKHUX PEaAKIIHA,
€CJIM OJTUH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [Tonsitue o Koppo3uu bubnnoreka [JOK
METaJIJIOB https://m.edso0.ru/00ae1278
bu6nmoreka [JOK
47
Ienotree Merauis! https://m.edsoo0.ru/00ae14b2
48 OKcHIBI U TUIPOKCHUIBI bubnmnoreka [JOK
HAaTpUs U Kalus https://m.edso0.ru/00ae14b2
€JI0YHO3EMEIIbHbBIC
49 I\L/IiTaJ'IJIBI — KaJlbIIUHA B bubmorexa [JOK
. . https://m.edsoo.ru/00ael15e8
MarHui
50 Baxmnetimmue bu6mmoreka [IOK
COE€IUHEHMS KaJIbIIHS https://m.edsoo.ru/00ae15e8
51 O6o06menue n
cUCTEMAaTH3aInsI 3HaHUH
59 JKécTKoCcTh BOJEI U bu6mmoreka [JOK

Croco0blI €€ yCTpaHeHus

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[TpakTyeckas pabora
Ne 6 mo Teme

bubmuoreka [JOK

>3 "JKEcTKOCTh BOJIBI U https://m.edsoo.ru/00aelae8
METO/IbI €€ yCcTpaHeHus "
. bubnmoreka [JOK
>4 AdrOMHHHI https://m.edsoo.ru/00aelc64
AmMpotepHbIe cBOICTBa bubmuorexa [IOK
55
OKCHJIa Y TUJIPOKCHIA https://m.edso0.ru/00aelc64
bu6mmoreka [IOK
56 Keieso https://m.edsoo.ru/00ae1d86
OKcuabl, THAPOKCUIBI U
57 COJIU Kene3a I()I ) u bubmorexa LHOK
https://m.edsoo.ru/00ae35e6
xenesa (1)
58 O06o01eHue u
CHUCTeMaTH3aIys 3HaHUI
[IpakTuueckas pabota
Ne 7. Pelienue
59 AKCIEPUMEHTAIbHBIX bubnmnorexa [JOK
3aj1a4 1o TemMe https://m.edsoo.ru/00ae3de8
«BaxkHeuIme MeTasbl
1 UX COSTUHCHUS
Brruncienus no
ypaBHEHUSAM
XUMHYECKUX PEAKIUH,
60 €CJIM OJTUH U3 PEarcHTOB bubnmoreka [JOK

ITaH B U30BITKE MIIH
COJICPKUT TIPUMECH.
Brruncnenuns maccoBoit
JI0JIA BBIXOJ1a MIPOJIYKTa

https://m.edsoo.ru/00ael 750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peakiumn
61 O6o06mmeHue u ) 1
cucreMarui3anus 3HaHUU
KontponbHas padota
62 Ne4 o TfMe 1
«BaxkHenme MeTabl
U UX COCOUHCHUS
BemiectBa u maTepuais
63 B IIOBCEIHEBHOM KU3HU 1 bubmorexa HOK
8 https://m.edso0.ru/00ae3f50
YyeJloBeKa
XumMuyeckoe
64 3arpsA3HCHUC 1 bubmorexa [TOK
p . https://m.edso00.ru/00ae4270
OKpY’Karolllen cpebl
65 Ponp xumun B perienun 1 bubnnoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
Pe3epBHBII ypOK.
66 O60g eHI/IeyII; 1 bubmorexa [JOK
B . https://m.edsoo.ru/00ae0d0a
cUucTeMaTu3alys 3HaHUi
Pe3epBHEIIT yPOK.
67 O60g eHI/IeyII; 1 bubmorexa HOK
B . https://m.edsoo.ru/00adb33c
cUucTeMaTu3alys 3HaHUi
Pe3epBHEIIT yPOK.
68 O60g CHI/IeyE 1 bubmmorexa [TOK
= . https://m.eds00.ru/00ad9ch2
cucTeMaTu3aIys 3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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YYEBHO-METOINYECKOE 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

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

Xumus 8 knace, ['abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxkrmonepHoe o6miectBo M3natensctBo ""IIpocBemenue”

Xumus 9 knace, Kysnenosa H.E., Tutoa .M., I'apa H.H.,MockBa BeHnrana-

I'pad

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. IIpumepnas pabouas nmporpaMma OCHOBHOTO 00IIIero 00pa30BaHUs MO0 XUMHUH
(6a30BbIl ypoBeHB) (11 8-9 KaccoB 0011e00pa3oBaTEILHBIX OPTaHU3AIIN)
(omobpena

pemienuem ®YMO 1o obiiemy o6pazoBanuto mpotokos 3/21 ot 29 09.2021).
2. KaBepuna A.A. Xumus. [Inanupyemsbie pesynbtaThl. Crctema 3aganuii. 8-9
KJIacChl: MOcoOue )1l yuuTesnen oo1eo0pa3oBaTeIbHbIX YUPESKIACHUH /
Kasepuna A.A.,

Nganosa P.I'., [loopotun J1.1O. nox pexn. I'.C. Koanésoii, O.b. JlornHoBo#. —
M. :

ITpocsemenue, 2013 — 128 c¢. (PaGoTaeM 110 HOBBIM CTaHapTaM).



3. [IpenonaBanue ¢usnku, pa3BuBaroriee yueHuka. B 7 ku. / Coct. u mof pe.
O.M.

Bbpasepman. [Tocobue s yuurteneit u meroauctoB. — M. : 2003. Ku. 4
dOopMUPOBAHUE

npaktnyeckux ymenuil. Yacte 1 — M. : AIIK u [1PO, 2008 — 312 c.

4. Oburas meroauka o0ydenust xumuu B mikosie / P. I'. IBanoga, H. A.
['oponuiiosa,

. YO. Hobpotun, A. A. KaBepuna u 1ip.; nox pen. P. I'. UBanoBoi. —

M. : Ipoda, 2008 — 319 c¢. — (Poccuiickas akajgemMus 00pa30BaHKS YUUTEIIIO).
5. Xumus. Tematuueckuii KoHTpoJib 8-9 kiaccel / A.A. Kasepuna, I'.H
MomauaHoBa,

M.I'. CHactuna. — M. : U3natensctBo «HanmonanbHoe oOpazoBanuey, 2022 —
160 c.

6. 3notHuKOB J. I'. XuMu4ecKkuit IKCIIEpUMEHT KaK CeUPUIECKUA METO/
oOyuenus // Xumus. [lepBoe centsiops. 2007. Ne 24. C. 18-25.

7. Ho6potun J1. 1O. KonTponupyromas GyHKIUS MIKOJIBHOTO XUMUYECKOTO
sKcriepuMenTa. Xumus B mikoje. 2017. Ne 3. C 47-50.

8. Ho6portun . 0., KaBepuna A. A., Momuanosa I'. H. O npoBepke
AKCIIEPUMEHTANIbHBIX YMEHUH yuyanuxcs. Xumus B mkose. 2016. Ne 1. C 8-15.
9. Hoo6potun /1. FO. OcobeHHOCTH coJiepKaHUs U OpraHu3aIuu
AKCIIEPUMEHTAIIBHOMN

gactu ' MA o xumun. Coopauk: EcrecTBeHHOHAaydYHOE 00pa30BaHUE:



XAMUYECKUN

AKCIIEPUMEHT B BBICIIEN U cpeniHe mikoie. Cep. MeToInuecKuil exeroHIK
Xumnueckoro pakynbrera MI'Y umenu M. B. JlomoHocoBa (moa o6111. pe.
pod.

JIucnukuHa). MOCKOBCKUI TOCY/IapCTBEHHBIN YHUBEpCUTET UMeHU M. B.
JlomoHOCOBA,

Xummueckuit gakynprer. Tom 16. 2020, 271 c. (C. 189-199).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

Xumus, 8-9 kinaccel, bubnuorexka ®I'AOY [I1O «Akanemuss MUHIIPOCBEIICHUS
Poccuny - https://lib.myschool.edu.ru/

DnekTpoHHBIN 00pa3oBaTenbHbIi pecypc "Jomaninue 3aganus. OCHOBHOE
oOmree odpazoBanue. Xumusa", 8-9 kiacc, AO MzgatennctBo "IIpocsemenne” -
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22 (mpoOHbIit
JIOCTYTI Ha 2 HEJIEIIH)

Tpenaxep "O0nako 3nanuit". Xumus. 8 knacc, OO0 "®uzukon Jlad" -
https://o6nako-3nanuii.pd/ umu https://oblakoz.ru/

bubaroreka L{IOK https://m.edsoo.ru/
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