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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 ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluxcsi, OMNpeaeNseT BO3MOXHOCTH MpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-MTO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUHM OOECHEUYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
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 MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— 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 OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUs B Hayke. M3ydeHue XWUMHUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOM
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 MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWi 0€30MacHOro OOpallleHHs C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

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

OOmiee YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYEHUS] XHMHH 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

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBast 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BeIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xene3a ¢ pactBopom cosd meau (II),
U3y4EHHE CIOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B JKU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUA U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCIOJIb30BAaHWE BHJICOMATEPUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peaklWil HEUTpalh3alrH, IOJTYYEHHE HEPAaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM()OTEpHBIE OKCHIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NMYECKUH CMBICI IOPSAJKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIbI AJIEMEHTA.

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

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. 1. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHSITHUH, SBIAIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAyYHbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJIHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OPaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumuyeckoM paBHoBecuu. DakTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKIUU. CocraBiieHue YpaBHEHHI



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

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U cl1a0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IOHSITHE O THAPOIN3E CONEH.

Xumuyeckuii IKChepumenm:

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 (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue oOcajaka, BbIIEJIEHUE Ta3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUlaMU, HEMEeTaJulaMH, IeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUABI CEpbl KaK MPEJICTABUTEIN KHUCIOTHBIX OKCHJOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii kucnoThel. Coau CEpHON KHUCIIOThI, KAUECTBEHHAs PEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux (pU3NYECKUE U XUMUYECKUE CBOMCTBA, MpUuMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MMHEpAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(uUKalMKU, PACIpPOCTpaHEHWE B NpUpOJE, (PUINUYECKHME U XUMHUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rinoGanbHOTO TOTEIUICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIIIECHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OejKax, yriieBogax — u ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTtaBieHus o0
okcunie kpemHust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xKaromme (QU3NYecCKue M XUMUYECKHE CBOWMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TIpoliecca OOYTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHOW PEakIMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOiicTBaMM a3oTa, (ochopa W MX coeIuHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOMU KUCIJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMENH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeETaIOB. MeTtamndeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPAITIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (HAa mpuMepe Hatpus U Kanus). OKcuasl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHHUE B Npupoje. PU3NUeCKUe 1 XUMUUYECKUE CBOMCTBA MarHusl
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aToma, HaXOXKICHUE B Ipupojic. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI M con kenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHNE BEILIECTB M XUMHYECKUX peakiuii B ObITy. [lepBas momols npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTtepuaoB (CTEKJIO, CIIaBBI METAJIOB, MOJUMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SIBISIIOIIMXCS CUCTEMHBIMHU JJIsI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKT, TUIOTE3a, 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,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIINIECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MIPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()DOPMAIMOHHOM M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO W TIO3HAHUWIO, JO003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

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

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaxX W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHWS,
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 MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON Peakli — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJJaTh 3a XOA0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMALIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U aHAJIMW3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUSA, YMEHHUSI U CIIOCOOBI



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

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakius, KiacCupUKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiin,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJCHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUIS COCTaBJIeHHS (Qopmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mnojioxkeHus B [lepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij snpa, o0IIee YUCIO ICKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAINU MBICTUTEIBPHON JEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — Il U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMONYYCHHUIO W COOMpPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraienH, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHHUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU To (dopmyiaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuonmueckoro 3akona JI. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoJbIIME NEPUOAbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
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 CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH 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 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIOIINEC  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMU/I-,
uonua-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OTNEpAIllMi MBICIUTEIBHON JEATeTbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHNE, DKCIECPUMEHT (peajbHbIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo 4acoB JJIeKTPOHHbIE Buanl nesreJLHOCTH
HanmeHnoBanme
Ne (undposbie) 00y4arouUXCcsl C Y4eTOM
pa3aesioB M TeM Konrpoabnbie  IIpakTnuyeckue .
n/n Bcero o0pa3oBaTe/bHbIE padoueii mporpaMMbl
nporpamMmMel padoThI padoThI
pecypchl BOCIIUTAHMS
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
VY4eOHble cuTyaluu,
HallpaBJI€HHbIE HA
CIOCOOHOCTH BIIAJIETh
JIOCTOBEpHOU MH(pOpMaren
0 MEePEOBBIX JOCTUKEHUAX
BemtectBa u bu6mmoreka [JOK N
1.1 15 2 U OTKPBITHSX MUPOBOU H
XUMHAYECKUE PEAKIINU https://m.edsoo.ru/7f41837¢ .
OTEUECTBEHHOU XUMUHU,
3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUAX 00
YCTPOMCTBE MUpPa U
oO1ecTBa;
becenpl, HanpaBiIeHHBIE HA
IIEHHOCTHOE OTHOIICHHE K
XuMust — BaKHaS
OTEUYECTBEHHOMY
o0JacTh
KYJIbTYPHOM
€CTECTBO3HAHUS U bu6mmorexa [JOK YIDTYPHOMY,
1.2 . 5 2 HUCTOPUYECKOMY U HAy4YHOMY
[IPaKTUYECKOU https://m.edsoo.ru/7f41837¢c
HacJeANI0, TOHUMaHUe
NeSATETbHOCTH .
3HAQUYEHMS] XUMHUECKOU
YyeloBeKa

HAYKH B )XHU3HU
COBPEMEHHOTO OOIIECTBA,



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

Hroro no pazgeny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB

)1 Bozayx. Kucnopon.
' [TousTHe 06 OKCUIax

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

VY4eOHbIe cUTyaIu,
HarpaBJICHHBIC HA
MIpeJICTaBJICHHE O
COLIMAJIbHBIX HOPMax U
MpaBUJIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTUBE,
KOMMYHHUKaTUBHOU
KOMIIETEHTHOCTH B
00I11IECTBEHHO I10JIC3HOMH,
y4eOHO-UCCIIeI0BATENHCKOM,
TBOPUYECKOM U IPYTUX BUIAX
JeSITeIbHOCTH,

29 Bonopon.Ilonstue o
’ KHCJIOTaX U COJISIX

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢

JlucKyccun 0 TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM
JIESITEIILHOCTH TTPH
BBHITIOJTHEHUH YYE€OHBIX,
MO3HABATENbHBIX 3a/1a4,

Bopna. PactBopsl.
2.3 IToustue 06 5 1
OCHOBAHUSX

54 OCHOBHBIE KJIACCHI 1 1 !

HEOPraHUYECKUX

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

BrinonHeHne XuMU4eCcKuX
HKCIEPUMEHTOB, CO3/1aHUE
y4eOHBIX POEKTOB,
CTPEMJIEHHE K
B3alMOIIOHUMAHHIO U
B3aMMOIIOMOLIH B IIPOLECCE
9TOM y4eOHOM e TeNbHOCTH,

VY4eOHble cuTyaluu,
HarpaBJICHHBIC HA



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

COE€IUHEHUN

Hroro no pazgeny

30

TOTOBHOCTH OIICHHUBATh CBOE
MOBEJICHUE U TTOCTYITKH
CBOUX TOBApHIIEH C TTO3UIUN
HPaBCTBEHHBIX U MIPABOBBIX
HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB

Pasznea 3. [lepuoagnueckuii 3axon u [lepuoguyeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumuuyeckas cBsi3zb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

becena o
. MHPOBO33PEHUECKUX
Ilepuonuueckuit
MPEJICTaBJICHUSAX O BEIIECTBE
3aKOH U .
Y XMMHYECKOHN peaKkilnu,
[Iepnonnueckas
bubnunorexa [JOK COOTBETCTBYIOIIUE
3.1 CHCTEMA XUMHYECKHX 7
https://m.edsoo.ru/7f41837c COBPEMEHHOMY YPOBHIO
anemeHToB J[. U.
Pa3BUTHS HAYKU U
Mennene-eBa.
COCTABJIAIOLINE OCHOBY JJISI
Crpoenue atoma
MMOHUMAaHHUS CYIIHOCTH
Hay4YHOU KapTHUHBI MUPA,
JIAAJIOT O MPEJCTABIECHUAX 00
OCHOBHBIX 3aKOHOMEPHOCTSIX
XuMuyeckas CBI3b.
Pa3BUTHS IPUPOJIBI,
OKucIuTeNnbHO- bu6mmorekxa [JOK
3.2 8 B3aHMMOCBSI3IX YEI0BEKa C
BOCCTAaHOBUTEIIbHBIE https://m.edsoo.ru/7f41837¢c . N
MIPUPOJHON Cpesoil, 0 poIu
peakiuu
XMMHH B TTO3HAHUM 3THX
3aKOHOMEPHOCTEH;
bubmnoreka [JOK
Hroro no pazneny 15 1

https://m.edsoo.ru/7f41837¢



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

bubmuoreka [JOK

P 3
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO

YACOB II10 ITPOITPAMME 08 4 6


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

9 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U
TeM MPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bunnl

e TeJIbHOCTH
00y4aroIuXxcs ¢
yuyeToM padoueit
NMPOrpamMMbl
BOCIIMTAHUS

Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu

1.1

[ToBTOpenue u yrimyonenue
3HAaHUH OCHOBHBIX Pa3ZeiioB
Kypca 8 Kkiacca

bu6mmorexa [IOK

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

I'pynmoseie
MIPOCKTHI,
HaIpaBJCHHBIC HA
MOJTy4YEHUE HOBBIX
3HAHHUH 110 XUMHHU,
HEOOXOIUMBIX IS
00BIACHEHUS
HaOJIFOJaeMBIX
MIPOLIECCOB U
SIBIICHUH,
IMO3HABAaTEIILHOM,
UH(POPMALIMOHHOM
M YUTATEIILCKOU
KYJIbTYpPBI, B TOM
YHCJIe HABBIKOB
CaMOCTOSTEILHOU
paboThl ¢
yueOHBIMU
TEKCTaMH,

1.2

OCHOBHBIE 3aKOHOMEPHOCTH

but6mmoreka [IOK

CIIPaBOYHOM



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

XUMHUYECKHUX PEAKITHA https://m.edsoo.ru/7f41a636 =~ nmuTeparypoii,

JIOCTYITHBIMU
TEXHUYECKUMHU
CpeACTBaMu
nH(}OpMaAITMOHHBIX
TEXHOJIOTHIA;

YyeOHbie
CHUTYaIH,
HarpaBJICHHbIC HA
MHTEpPEC K
IMPAKTHUYCCKOMY
U3yYCHUIO
npodeccuii 1 Tpyaa

DIEKTPOTUTHYCCKAS Pa3IUYHOTO POoJa,
bu6mmoreka [IOK

https://m.edsoo.ru/7f41a636 YBKCHHUC K TPYY
PRI B pACIBOPHE U pe3yapTaram

TPYOBOHI
JESATEIBHOCTH, B
TOM YHCJIE Ha

1.3 aucconuanisa. XuMu4YecKkue 9 1 1

OCHOBE
MIPUMEHEHUS
MPEIMETHBIX
3HAaHUH M0 XUMUH,

Hroro no pazneny 17

Pasnena 2. HemeTausibl 1 X COeIUHEHUSA

OO01mas xapakTepuCTHKa Becenpi,
P P bubnmnoreka [JOK

https://m.edsoo.ru/7f41a636 .
rpynmnsl. ['agoreHsl OCO3HAHHBIN BHIOOD

2.1 XUMHYECKHX 3J1eMEeHTOB VIIA- 4 1 HaIpaBJICHHBIC Ha



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

2.2

OO01mas xapakTepuCTHKa
XMMHYECKHX 3eMEHTOB VIA-
rpynnsl. Cepa u eé
COCIUHCHMUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

VHIUBUYAJIBHOMN
TPaeKTOPUU
MPOJOKEHUS
00paszoBaHus C
YYETOM
JTUYIHOCTHBIX
WHTEPECOB H
CIIOCOOHOCTH K
XUMHH,
00I111eCTBEHHBIX
UHTEPECOB U
OTpeOHOCTEH,
YCHEIIHOU
npodeccuoHanbHOM
JESTSIIbHOCTH |
pa3BHTHSA
HEOOXOIUMBIX
YMEHUH,
TOTOBHOCTD
aJIanTUPOBATHCA B
npodeccuoHanbHOM
cpene;

Becema 00
9KOJIOTHYECKH
1eJIeCO00pa3HOM
OTHOIICHUE K
pUpOJIe KaK
HCTOYHUKY JKU3HH
Ha 3eMIie, OCHOBE
€€ CyIleCTBOBAaHUS,



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

MOHUMAaHUE
[ICHHOCTH
3II0POBOTO U
0e301acHOro
o0pa3a Xu3HH,
OTBETCTBEHHOE
OTHOIIICHUE K
COOCTBEHHOMY
¢busnyeckomy u
MICUXHYECKOMY
3II0POBBIO,

23

OOm1as xapakTepuCcTHKa
XUMHYECKHX DJIEMEHTOB VA-
rpynnsl. A30T, pocdop u ux
COEIMHEHUS

bu6mmoreka [JOK

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

becena,
HaHpaBHeHHaﬂ Ha
OCO3HaHHUE
LEHHOCTHU

COOITrO ICHUS
TpaBUII
0e30ImacHoro
TIOBEJICHUS TIPU
paborte ¢
BEIIECTBAMH, a
TAK>XEC B
CI/ITyaHI/IﬂX,
YIPOXKAFOIIUX
3JI0POBbBIO U KHU3HH
JIIOEH;

2.4

OO61mas xapakTepuCcTHKa
XUMHUYECKHX 351eMeHTOB [V A-
TPYIIIBL. YTIEPOI U KPEMHUN

bu6mmoreka [JOK

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

TBopueckas
pabora,
HaIpaBJIEHHas Ha



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

U UX COCAUHCHUA

CIIOCOOHOCTD
IPUMEHSTH 3HaHUS,
0JIy4aeMble TIpH
U3Yy4CHUH XMMHH,

Hroro no pazneny

Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S

25

3.1

3.2

OO01111e cBOMCTBA METAIIJIOB

Baxxneliime MeTayuibl 1 UX
COECTUHEHUS

Hroro no pazneny

15

20

bubmuoreka [JOK

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

bu6mmorexa [JOK

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

Pemenne 3amau,
CBSI3aHHBIX C
OKpY’Karoleu
MPUPOAHOMN
cpenou, ais
MOBBIIIEHHS
YpOBHS
IKOJIOTHYECKOM
KYJIbTYpHI,
becenpl,
HaIpaBJIE€HHbIE HA
OCO3HAHHE
rI100aJIbHOTO
xXapaxkTepa
YKOJIOTHYECKUX
npo0sieM u myTen
WX pEeLICHUs
MOCPEJICTBOM
METOJIOB XHUMHH,
9KOJOTHYECKOT0
MBIIIJIEHUS,



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

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

YMEHHUS
PYKOBOJICTBOBAThCS
1M B
4.1 Bewmectsa it Marepuansi s 3 bubmoreia HOK MO3HABATEJIbHON
JKU3HM 4€JI0BEKa https://m.edsoo.ru/7f41a636 >

KOMMYHUKATUBHON
1 COIUaJIbHOM
MpaKTHKE.

Hroro no pazgeny 3

PesepBHOE Bpems 3 bubmmorera [JOK

https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE Hcnoan3oBanue
Ne undgposbie odopyaoBaHue
Tema ypoka Kourpoabnbie IIpakTuyeckue "
n/n Bcero o0pa3oBaTe/ibHbIE nentpa "Touka
padoThI padoThI "
pecypchl pocta
IIpeamer xumun. Ponb xumun B
1 YKU3HH uesioBeka. Temna u 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
BEILIECTBA
) ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUAU https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne 1
JaTuuk
3 «IIpaBuiia paboThI B 1abopaTopuu | 1 bubnuotexa [JOK A —
U IpUEMBI 0OpaIleHus C https://m.edsoo.ru/ff0d23dc patyp .
TepMONIapHbIN
1abopaTOpHBIM 000PYIOBAHUEM
HucTele BelecTBa U CMECH.
Crioco0bl pa3ieneHus: cMecei.
JI.o Ne 1. Uzyuenue crioco0oB
4 a3JIeJICHUs1 CMECEel: C TOMOILIbIO 1 bubmmorexa [OK
P ' https://m.edsoo.ru/ff0d26¢ca
Mar"ura, GuiIbTpPOBaHUE,
BbINIAPUBAHUE, JUCTUILIALINS,
xpomarorpadus.
[TpakTuyeckas padora Ne 2
5 «Paznenenue cMeceit (Ha mpumepe 1 1 bubmmorera [IOK
. p p https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
6 Atombl 11 MOJIeKyIIBL. JI.o. Ne 2. | bubnmuotexa [JOK
Co3nganue Mojienend MOJIEKyI https://m.edsoo.ru/ff0d2a6¢



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

(IIapoCTepKHEBBIX).

[TpocThie U ClIOKHBIC BEIIECTBA.
JL.o. Ne 3 3yuenue u onucanue

bu6mmoreka [IOK

7 N
(bu3nvIecKux cBOMCTB 00pa3IoB https://m.edsoo.ru/ff0d2a6¢c
HEOPraHUYECKHUX BEIECTB.

XUMHYECKUE DIIEMEHTEI. 3HAKH
8 (CMMBOJIBI) XUMHYECKUX bubmorexa LHOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
3aKOH ITOCTOSHCTBA COCTaBa

9 BellecTB. XuMudeckas popmyia. bubnuorexa [JOK
BanentHocTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DJIIEMEHTOB
OTHOCHTENbLHAA aTOMHAs Macca.

10 OTHOCHUTENbHAS MONEKYIISIpHAS bubmmorera [IOK

yp https://m.edsoo.ru/ff0d323c¢
Macca

1 MaccoBasi 107151 XMUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTAa B COeAUHECHUN https://m.edsoo.ru/ff0d350c
KomnyectBo BemecTtBa. Monb.

12 Mounsipnas macca 1. 1. bubnuoreka [IOK
Ha6nronenue oOpasiioB BemiecTs https://m.edsoo.ru/ff0d5230
KOJIMYECTBOM 1 MOMBb.

KonTponpnas padora Ne 1.
13 XHUMHUYECKHE IEMEHTHI 1
BEILECTBA B CBETE ATOMHO-
MOJICKYJIIPHOTO YYCHHS
AHann3 KOHTPOJIbHOUN pabOTHI.
bu6nmoreka [JOK
14 dusnueckue U XUMHUYECKUE

SIBJIEHUs. XUMHYECKasl pEeaKus.

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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15

16

Jl.o. Ne 4 HaGmoienue
(dbuznveckux (IIaBjieHUEe BOCKa,
TasiHUE JIbJ1a, paCTUPaHUE caxapa
B CTYIIKE, KUIIEHUE U
KOH/IEHCAlMsI BOJbI) U
XUMHUYECKUX (TOpPEHUE CBEUH,
IIPOKAJIMBAaHUE MEHOMN
IIPOBOJIOKH, B3aUMOJCICTBUE
MeJa ¢ KUCIIOTOM) SBJIEHUH.

[Ipu3Haky U ycioBUS MPOTEKAHUS
xuMuyeckux peakuui. JI.o. Ne 5.
Habmronenue u onucanue
MIPU3HAKOB TPOTCKAHUS
XUMHYECKUX PEAKIUI
(pa3noxeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KHCIOTHI
C XJIOpUAOM Oapusi, pa3oKeHHe
ruapokcuaa meau (1) mpu
HarpeBaHuU, B3aUMO/ICHCTBHE
JKeJie3a ¢ paCTBOPOM COJTH MEJH
(IT).

3aK0H COXpaHEHHS MacChl
BeIIeCTB. XUMUUYECKHE
ypaBHenus. /[.2. Habmronenue u
OIMCaHWE PE3yIbTaTOB
MIPOBEJICHUS OITBITA,
WJLTIOCTPUPYIOIIETO 3aKOH
COXPaHEHUS MacCCHI.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d3al6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88

JTaTYUK
TeMIepaTypbl
IJIATUHOBBIN

17

BrranciaeHns KonudecTs a, MacChbl

bu6mmoreka [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BELIECTBA [10 YPAaBHEHUSAM
XUMUYECKHUX peaKIi

https://m.edsoo.ru/ff0d5708

18

Krnaccudukanus XuMHuecKux
peakuuii (coequHeHus,
pasioKeHus, 3aMEeIICHNS,
oOMeHa)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3{34

19

20

21

22

23

M. B. JIoMOHOCOB — y4€HBIii-
sHImKIoneauct. O0o0eHne u
cucTeMaTu3alus 3HaHui

KonTponbnas padora Ne 2 o
TeMe «BeiiecTBa U XUMHUYECKUE
peaxKum»

AHaM3 KOHTPOJIBHOMU pabOTHI.
Boznyx — cmech razos. Coctas
Bo3ayxa. Kucinopon — sneMeHT u
npocroe Beuectso. O30H. J1.3.
KauecTtBeHHOE onpenenenne
CoZIep KaHus KUCIOpOoia B
BO3JIyXe€.

dusnueckue U XMMUYECKHe
CBOMCTBA KHCIIOpoJa (peakuu
okuclienus, ropeaue). [lonstue
00 oxcuaax. JI.o. Ne 6.
O3zHakoMJieHHe ¢ oOpa3namMu
OKCH/JIOB U OITMCAHNE MX CBOMCTB.

CriocoOblI mosTy4eHHst KUCI0poaa
B JJaboparopuu u
MpOoMBbINIIEHHOCTH. [IprMeHenne
kuciopona. J1.4. [lonydenue,

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d448e¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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coOupaHue, pacro3HaBaHUE U
W3yUYEHHE CBOMCTB KUCIOPOIA.
J1.5. HaGmronenne
B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOOM H YCIIOBHUS
BO3HUKHOBEHUS M MPEKPAIICHUS
ropenus (moxapa).

TennoBoi 3 PeKT XUMUIECKOM

peaKIuu, IIOHATHE O JaTYUK
24 TEPMOXUMHUYECKOM ypaBHEHUH, bubmorera [TOK TEeMIePaTyphl
https://m.edsoo.ru/ff0d4790 .
9K30- U SHJOTEPMUUYECKHUX IUIATHHOBBIN
peaKIusx
TomnuBo (HedTh, yroyb U METaH).
25 3an}I3HeI§I/qu];03I[}}//rxa, CIIOCOOBI : bubmmorexa LHOK
https://m.edsoo.ru/ff0d4c4a
€ro MpeaoTBpalIeHUs
[IpakTuueckas padora Ne 3 o
26 teme «llonmydyeHnue u cobupanue bubnnoreka [JOK
KHUCIIOpOAa, U3YYEHUE E€TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bogopoa — aneMeHT U mpocToe
27 Beniefnfo. Haxoxnenue 15 bubmorexa LHOK
https://m.edsoo.ru/ff0d4dd0
pupoJie
du3nyecKre 1 XUMUYECKHe
)3 cBoiicTBa Bojiopoia. [I[pumenenne bubnmuotexa [JOK
Bosiopoaa. [.6. Bzaumoseiictaue https://m.edsoo.ru/ff0d4dd0
Bosopoaa ¢ okcuyom meau (11).
bu6mmoreka [IOK
29 IlonsTre 0 KUCIIOTaX M COJIIX hitps://m.cdsoo.rw/f0d50d2
30 Crioco0bI ToTy4eHHsT BOAOPO/Ia B bu6mmoreka [IOK



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

naboparopuu. J1.7. [Tonydenue,
coOupaHue, paclio3HaBaHUE U
W3y4YEHHE CBOWCTB BOJIOPOIA
(ropenue).

https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teme «llomydenue u cobupanue

bubmuoreka [JOK

31
BOJIOPO/JIa, U3YUYECHHUE €T0 https://m.edsoo.ru/ff0d4{42
CBOWCTB»
10 MoutsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruuciaenuns o0béMa, KOJIMYECTBA
13 BEILIECTBA ra3a M0 €ro U3BECTHOMY bubmuorexa [JOK
KOJIMYECTBY BELIECTBA WIIU https://m.edsoo.ru/ff0d55a0
00BEMY
Brruucnenus 00bEMOB ra3oB 10
14 YPaBHEHHUIO pEaKLMy Ha OCHOBE bubnuoreka [IOK
3aKOHA OOBEMHBIX OTHOIIICHHMA https://m.edsoo.ru/ff0d5708
rason
du3nYECKUe U XUMUYECKUE
cBoicTBa BojibI J1.8.
35 BBaHMOHeﬁCTBHi[ BOJBI C Bubmmorexa LHOK
https://m.edsoo.ru/ff0d587a
MeTaJljIaMH (HaTpUeM U
KaJIBITHEM ).
CocraB ocHoBanui. [TorsTue 06 bu6mmorexa [IOK
36 natuuk pH
MHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTENb.
TATIYUK
Hacreimennnie 1 HeHaCBIIIEHHBIE bu6mmoreka [IOK
37 TEMIIEPATYPHI
pactBopbl. MaccoBas 10oJist https://m.edsoo.ru/ff0d5b40 .
TJIATUHOBBIN

BelecTsa B pactsope. JI.o. Ne 7.



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d5b40

Uccnenosanne ocod0eHHOCTER
pPacTBOPEHUS BEIIECTB C
Pa3IMYHON pacTBOPUMOCTHIO

[IpakTuyeckas padora Ne 5 o
teme «IIpurorosiieHrE pacCTBOPOB

bubmuoreka [JOK

38 .. . N
C OIIPEIEIIEHHON MaCCOBOM OJIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 O0600111IeHNEe 3HAHMI 110 TeMe bubmuorexa [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KiIacCUpUKaIUS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue n xumudeckue
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX
A1 1 ampoTepHBIX OKCHIOB. JI.0. Ne bubnuorexa [JOK
8. 3yuenue B3auMOIeUCTBUS https://m.edsoo.ru/ff0d664e
okcuga meau (I1I) ¢ pactBopom
CEPHOM KUCIIOTHI
OcHOBaHUA: COCTaB,
KiaccuuKaIysl, HOMCHKIIATypa
42 JL.o NO(I; HabGmonenue yp bubmorexa [TOK Jatauk pH
T https://m.edsoo.ru/ff0d67ca p
M3MEHEHUs1 OKPACKHU UHJIMKATOPOB
B pacTBOpAX LIETOYECH.
[Tonyuyenue u xumMudeckue
. . JATYUK
cBoiicTBa ocHoBaHwmil. JI.o. Nel0. Eu6 LIOK N
. nOIMoTeKa TeMIepaTypHbIN
43 Peakuus nelitpanuzanuu JI.o. Ne P ypv
https://m.edsoo.ru/ff0d67ca IJIaTHHOBBIH,
11. IlonyyeHnue HepaCTBOPUMBIX
. natyuk pH
OCHOBaHHI.
Kucnorsr: cocras, bubmnoreka [JOK
44 1 natyuk pH

KIaccuuKalus, HOMEHKIIATypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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JI.o. Ne 12. HaOnronenue
M3MEHEHHUS OKPACKH MHIUKATOPOB
B PacTBOpax KHUCJIOT.

[Tonyyenue u xummudeckue
cBoiicTBa kucinot. JI.o. Ne 13.

bubmuoreka [JOK

45 N
BszauMopgeiicTBHE KUCIOT C https://m.edsoo.ru/ff0dfee2
MeTaJUIaMU.
Conu (cpenHue): HOMEHKIATYpa,
CTIIOCOOBI OTYYCHHUS, XHMHUECKUE
. bubnuorexa [JOK
46 cBoicria. JI.o. Ne 14.
https://m.edsoo.ru/00ad9474
BriTecHenue ogHOro Merajnia
JIPYTUM U3 pacTBOpa COJIH.
[IpaxTuueckas padora Ne 6.
Pemenue skciepuMeHTAIbHBIX
bu6mmoreka [IOK
47 3aga4 1o reMe «OCHOBHBIE
https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTaHUYECKUX
COCJTMHCHUM
I'eneTnyeckas CBSI3b MEKIY
bu6mmoreka [JOK
48 KJIacCaMH HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COEIMHEHNH
O000I11IeHNE U CUCTEMATU3AIUS
. " bubmuorexa [JOK
49 3gagui 1mo tTeMe "OCHOBHEIE
https://m.edsoo.ru/00ad9cb2
KJIACChI HEOPTAaHUYECKUX BEIIECTB
Konrtponsnas padora Ne 3 o
" bu6mmorexa [IOK
50 TeMe "OCHOBHBIE KIIACCHI
o https://m.edsoo.ru/00ad9¢1a
HEOPraHUYeCKUX COCAMHEHUI
AHanu3 KOHTPOJIbHOM pabOTHI.
bu6mmorexa [IOK
51 [TepBbie MOMBITKH

Knaccmbmcaunn XUMHNYCCKHUX

https://m.edsoo.ru/00ad9ffa
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anemeHTOB. [IoHdTHEe 0 rpynmnax
CXOIHBIX diieMeHTOB JI.0. Ne 15.
N3yuenune oOpasmoB BEIIECTB
METAJIJI0OB 1 HEMETAJIOB.

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuoreka [JOK

32 XHUMHYECKUX dj1eMeHToB /I, 1. https://m.edsoo.ru/00ada52¢
Menneneesa

53 [Iepuoapl, rpynIibl, DOATPYIIIIBI bubmorexa HOK

https://m.edsoo.ru/00adas52c

54 Crpoenue atomoB. CoctaB bubnuorexa [JOK
aTOMHBIX siaep. M3oromnbl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTPOHHBIX

55 000J10Y€K aTOMOB AJIEMCHTOB bubmuorexa [JOK
[Tepuonnueckoit cucremsi /. U. https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHUYECKOTO

56 3JIEMEHTA TI0 €T0 TOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuogmueckoro

57 3aKOHa Ul pa3BUTUS HAYKH U bubnuoreka [IOK
npaktuku. J[. 1. MengeneeB — https://m.edsoo.ru/00ada96e
YUEHBIN, TIEJIATOT ¥ TPaKTaHUH

53 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnuotexa [JOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8

59 HNonnas xumuueckas cBs3b bubmorexa HOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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60 KoBanientnas nomnsipuas 1 bubnmoreka [JOK
XHMHYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnunoreka [JOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 1
6 Creneny oxkucieHus https://m.edsoo.ru/00adae28
OKUCIUTEIILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. /.
9. [IpoBeneHuE OMBITOB,
IOCTPUPYIO puMep Bu6 [TOK Hatuuk
HIUTIOCTPH [IHUX IIPUMEPHI noOInoTEKA
63 1
OKMCJIUTEIBLHO- https://m.edsoo.ru/00adb076 TeMnepaTyvaI
o IUIATHHOBBIH
BOCCTAHOBUTEJIbHBIX PEAKIINA
(ropeHue, peakiu pa3ioKeHus,
COCIMHCHMS )
bu6mmoreka [IOK
64 1
OKxuCIINTENIN 1 BOCCTAaHOBUTEIIN hitps://m.cdsoo.r/00adb076
KonTponbnas padora Ne 4 o
65 TeMe «CTpoeHre aTroMa 1 bubmorexa HOK
p ' https://m.edsoo.ru/00adb486
XHUMHUYECKas CBA3b»
AHanu3 KOHTPOJIbHOM pabOTHI.
66 O000I11IeHNE U CUCTEMATHU3aIUs 1 bubmorexa LOK
Hul t https://m.edsoo.ru/00ad9cb2
3HAHUI
67 O060061IeHre U cucTeMaTH3aIus ) bubnmoreka [JOK
3HAaHUH https://m.edsoo.ru/00adb33c
68 O06o0011eHne U cucTeMaTHU3aIus 1 bubmmoreka [IOK
3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE HUcnoan3oBanue
[1]
JI:[;-H Tewa ypoxa Bcero Kontpoapipie  Ipakruteckue gg[()l:ll;zf;eeﬂbﬂue zifll;iio']i;::za
padoThI padoThI pecypen pocra”
[Tepuonuueckuii 3aK0OH.
1 Ilepuonuueckas cucrema 1 bubnnoreka [HOK
XUMHYECKUX 3JIEMEHTOB /[. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB bubmuorexa [IOK
2 XUMHUYECKHUX ITIEMEHTOB ! https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOAOB
Knaccudukanus n Bu6morexa JOK

3 HOMEHKJIaTypa 1
HEOPraHUYECKUX BEILECTB

https://m.edsoo.ru/00adb7e2

Bunn XuMH4eCcKOU CBSI3H U
THUIIBI KPUCTATITNYECKUX
pemérok. JI. 1.
O3HaKOMJIEHHE C MOJETISIMU
KPUCTAININYECKUX PEIIETOK bubmuoreka [JOK
HEOPTraHUYECKUX BELIECTB — https://m.edsoo.ru/00adbac6

JlaTunk TeMreparypel
IUIATUHOBBIH,

TepMONIapPHBIN
METAJIJIOB U HEMETAIIJIOB

(rpaduta n
ayMasa),CJI0KHBIX BEIIEeCTB
(xJopuaa HaTpus).

Knaccudukanus bubmmoreka [IOK

XUMHYECKUX PEAKIUi 1O https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
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Pa3JIMYHBIM ITpHU3HAKaAM

[TonsiTHE 0 cKOpOCTH
XMMHYECKON PEaKIIUU.
[TonsiTHEe O TOMOTE€HHBIX U
TETEPOreHHBIX PEaKIIMIX
J1.2. UccnenoBanue
3aBUCUMOCTH CKOPOCTHU
XUMUYECKON peaKuuu OT
BO3/ICUCTBUS PA3IMUYHbBIX
(hakTOpOB.

ITonsATHE O XUMHYIECKOM
paBHOBecun. DakTopswl,
BJIMSIIOIIME HA CKOPOCTh
XMMHYECKOHN peakiuu u
MOJ0XKEHHUE XUMUYECKOTO
paBHOBECHS

OKHCIUTENBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu. Jl.o. Ne 1.
[IpoBeneHue onbITOB,
WJUTFOCTPUPYIOIIUX
MIPUMEPBI OKUCIUTEITHLHO-
BOCCTaHOBUTEIHHBIX
peakmuii (ropeHue, peakinu
pa3noKEeHUs, COSAMHECHUS).

Bbu6nuoreka [IOK
https://m.edsoo.ru/00adbe9a

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

bu6nuoreka [IOK
https://m.edsoo.ru/00adcade

JIaTYHK TEMIIEPATYPBI
IJIATUHOBBIN

Teopus 3MEKTPOIIUTHYECKON
mucconuanyi. CUIbHBIE U
cnabpie 25eKTpoauTsl [1.3.
Uccnenosanue

bu6nuoreka [IOK
https://m.edsoo.ru/00adcd68

JATINK
AIEKTPOMPOBOTHOCTH



https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

AIIEKTPOIIPOBOJHOCTH
pacTBOpPOB BEIIECTB,
nporiecca JUCCOIUAIN

KHCJIOT, IIeJI0YeH U COJICH.

10

11

12

13

14

NonHsble ypaBHEHUs
peakuwmii. JI.o. No 2.
[IpoBeneHue OnbITOB,
WJUTIOCTPUPYIOLINX
MPU3HAKU TPOTEKAHUS
peaxkiuii HFOHHOTO OOMeHa
(oOpa3oBaHue ocajaxa,
BBIJICJICHUE Ta3a,
o0pa3oBaHME BOJBI).

XHUMHUYECKHUE CBOMCTBA
KHCJIOT B CBETE
Mpe/icTaBIeHUH 00
BJIEKTPOTUTUYECKON
U CCOLUAIIN

XUMHYECKHE CBOMCTBA
OCHOBAHHH B CBETE
Mpe/icTaBIeHU 00
AJIEKTPOIUTHYECKON
JIFICCOIAITAN

XHUMHUECKHE CBOMCTBA
COJIeil B CBETE
Mpe/icTaBIeHH 00
BJIEKTPOIUTUYECKON
JTACCOIAIIN

[TonsiTue o runponuse conen

bubnnoreka IIOK
https://m.edsoo.ru/00add448

bu6nuoreka [IOK
https://m.edsoo.ru/00add5d8

bubmmorexa [JOK
https://m.edsoo.ru/00add5d8

bubmmorexa [JOK
https://m.edsoo.ru/00add8b2

Bbubnuoteka LIOK

aTYUK
AICKTPONPOBOIHOCTH

naruuk pH



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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16

O6o06menne u
cCUCTeMaTH3alus 3HAaHUH 10
Teme "DJIEKTPOTUTUYECKas
aucconuanus. XUMHUECKHue
peakuuu B pacTBOpax."

[TpakTuyeckast padora Ne 1.
«Pemenue
AKCIICPUMEHTAIIBHBIX 337129

https://m.edsoo.ru/00add9d4

bu6nuoreka [IOK
https://m.edsoo.ru/00addd12

bubnnoreka IIOK
https://m.edsoo.ru/00addbfa

17

KonTponbnas padora Nel no
TeMe «DJIEKTPOJIUTHYECKAS]
aucconyanys. XMMAYECKHe
peaxkuuu B pacTBOPax»

bubnnoreka IIOK
https://m.edsoo.ru/00addecO

18

AHanu3 KOHTPOJIbHOU
pabotsl. Obmas
XapaKTePUCTHKA TaJIOTCHOB.
XHUMUYECKUE CBOKCTBA Ha
npumepe xiopa. /. 4.
OnBITHI, OTpaXkaroIiye
(busznuecKkrue 1 XUMHUYECKHe
CBOICTBA TaJIOTEHOB U HX
COCTMHEHHH (BO3MOXKHO
HCIOJIb30BaHNE
BHJICOMATEPHAIIOB),
O3HaKOMJICHHE ¢ 0Opa3amMmu
XJIOPUJIOB (TaJIOT€HUIOB).

bu6nuoreka [IOK
https://m.edsoo.ru/00addfe2

19

Xnopooaopon. ComnsiHast
KHCJI0Ta, XUMHYCCKHUEC
CBOWCTBA, MOJyYEHHE,

bu6nuoreka [IOK
https://m.edsoo.ru/00ade104



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

IIPUMEHEHHE

20

21

22

[IpakTrueckas padota No 2
o teme «llonyuenue
COJITHOM KMCJIOTBI, U3y4EHUE
€€ CBOMCTB»

Brruucnenus o
YpaBHEHUSIM XUMHYECKHUX
peaKkuuii, €ciii OJUH U3
peareHTOB J1aH B U30BITKE

OOw1ast xapakTepUCTHKA
251eMeHTOB VIA-rpynmsl

bu6nmoreka [IOK
https://m.edsoo.ru/00ade348

bu6nmoreka [IOK
https://m.edsoo.ru/00ade488

bubnnoreka IIOK
https://m.edsoo.ru/00ade64a

23

24

25

AJIIOTPOIIHBIE
MoAu(UKAIIIU CEPHI.
Haxoxaenune cepol u €€
COEIMHEHUI B IPUPOJIE.
XUMHYECKHE CBOMCTBA
cepsl. J1.5. O3HakomiieHHe ¢
oOpasmamu cepbl U e€
COCTMHEHUSIMH.
CepoBomopo1, CTpOEHHUE,
(busznyecKkrue 1 XUMHUYECKHe
CBOMCTBaA

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYecKue U
XHUMUYECKHE CBOWCTBA,
npumenenue. J1.6.
Ha6mronenue mpomecca
oOyTriuBaHMs caxapa Mmoj
NEUCTBUEM

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nuoreka [IOK
https://m.edsoo.ru/00ade802

bu6nuoreka [IOK
https://m.edsoo.ru/00adea28



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

26

KOHIICHTPUPOBAHHOM CEpHOU
KUCIOTHI. JI.0. Ne3.
N3ydyenne XuMH4eCKUX
CBOMCTB pa30aBiIeHHOI
CEpHOM KHUCIIOTHI,
MPOBEICHUE KAYECTBEHHOU
peakuu Ha cylib(ar-uoH u
Ha0JII0IeHNE TIPU3HAKa ¢
MIPOTEKAHUS

XUMUYECKUE pEaKLnH,
JIeXKAaIIe B OCHOBE
IIPOMBIIIJIEHHOTO crlocoda
IIOJIyYEHUS CEPHOU
KHUCIOTBL. XUMUYECKOE
3arpsiI3HEHUE OKPYKAIOLIEH
CpeIbl COEINHEHUSIMU CEPBI

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

27

Brlunicienre MaccoBoOit
J0JI1 BbIXOJa HpO}IYKTa
peakiuu

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

28

29

OO01mas xapakTepucThKa
3J€MEHTOB VA-TpymIibl.
A30T, pacCIpOCTpaHEHUE B
npupo/ie, GU3nIecKue u
XUMHUYECKHUe cBoucTBa. J1.7.
O3HakoMIIEHHE C
(bu3MYECKUMHU CBOMCTBAMH
a3ora, gocdopa 1 ux
COCAMHEHHU .

AMMHuak, ero Gpu3ndecKue u

but6mmoreka [IOK
https://m.edsoo.ru/00adeeab

but6mmoreka [IOK

JlaTuuk



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XUMHUYECKHE CBOMCTBA,
MOJIy4eHHUE U IPUMEHEHHE.
J1.8. Tlonyyenue,
coOupaHue, pacro3HaBaHue
Y U3y4YECHHUE CBOWCTB
ammuaxa Jl.o. Ne 4.
[IpoBenenmne kaueCTBEHHOM
peaKkIy Ha HOH aMMOHUS U
U3y4ECHUE IIPU3HAKOB €&
MPOTEKAHUS.

https://m.edsoo.ru/00adf004

AIIEKTPOIIPOBOTHOCTH.

30

[IpakTuueckas padbora Ne 3
o teme «llomydyenue
aMMHaKa, U3y4yeHUe ero
CBOWCTB»

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

31

A3oTHas KucioTa, eé€
(bu3UYeCKre U XUMHUYECKUE
cBorictBa. /l. 9.
BzaumopeiicTBue
KOHIIEHTPUPOBaHHOU
a30THOM KHCIIOTHI C MEIBIO.

bu6nuoreka [IOK
https://m.edsoo.ru/00adf306

32

33

Hcnons3oBanne HUTPATOB U
COJIEHl aMMOHUS B Ka4eCTBE
MUHEPAIBHBIX YI0OPEHUIHA.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIen cpebt
coenunenusmu azora. J[.10.
O3nakomiieHHe ¢ 0Opa3lamu
a30THBIX Y0OpEHUH.

®docdop. Oxcun hochopa

but6mmoreka [IOK
https://m.edsoo.ru/00adf518

but6mmoreka [IOK



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

34

(V) u pocdopnas kuciora,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, nosyuyenue. JI.o.
Ne 5. IIpoBenenue
KaueCTBEHHOW peakIuu Ha
dbocdaT-uoH u U3ydcHHE
IIPU3HAKOB €€ IPOTEKAHUS.

Hcnons3oBanue GocdaToB B
KauecTBE MUHEPATbHBIX
ynobpenuii. 3arpsisHeHue
IIPUPOHOM Cpebl
docharamm [1.11.
O3nakomiieHHE ¢ 00pa3amMu
(hochopHBIX YIOOPECHHUH.

https://m.edsoo.ru/00adf68a

bubnuorexa [JOK
https://m.edsoo.ru/00adfc20

35

36

VYruepon, pacnipocTpaHEeHUE
B IIpHUpoie, GU3NYECKUE U

XUMH4YecKue cpouicTra. [[.12.

N3yuenue monenen
KPUCTAJUIMYECKUX PELIETOK
anMasa, rpadura,
¢ymepena J1.13.
O3HaKOMJIEHHE € IPOLIECCOM
azicopOIIMU PacTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM
MIPOTUBOTAa3a.

Oxcuppl yriepona, ux
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA. DKOJIOTUYECKUE

bu6mmoteka [IOK
https://m.edsoo.ru/00adfd9c

bu6nuoreka [IOK
https://m.edsoo.ru/00adfebe



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

37

38

39

40

41

MPOOJIEMBI, CBSI3aHHBIC C
okcuaom yriepoaa (IV).
J1.14. Ilony4enue,
coOupaHue, pacro3HaBaHue
Y U3y4YECHHUE CBOWCTB
YIIJIEKHUCIIOTO Ta3a.

VronpHas KUCI0Ta U €€
conu. JI.o. Ne 6. [IpoBenenue
Ka4eCTBEHHOM peakiuii Ha
KapOOHAT-MOH U U3yYeHUE
IIPU3HAKOB €€ IPOTCKAHUS.

[IpakTuueckas pabora Ne 4
o teme "[lonyyenue
YIIIEKUCIIOTO Ta3a.
KauecTtBeHHast peakuus Ha
KapOoHaT-uoH"

[TepBOHAYaNBHBIE TIOHATHUS
00 OpraHMyYecKux
BEIIIECTBAX KaK O
COEIMHEHUSX yriepoaa

Kpemnnii u ero coequHeHus.
. 15. O3nakomiieHue ¢
MPOAYKIHEN CUIMKATHOU
IIPOMBIIITIEHHOCTH. JI.0. Ne
7. IlpoBenenue
KaueCTBEHHOM peaKIuu Ha
CUJIMKAT-NOH U U3YYEHHE
IIPU3HAKOB €€ IIPOTCKAHUS.

[TpakTuyeckast padora Ne 5.

bubnnoreka IIOK
https://m.edsoo.ru/00ae006¢

bubnnoreka IIOK
https://m.edsoo.ru/00ac027¢e

bu6mmoteka [IOK
https://m.edsoo.ru/00ac054¢e

bu6nuoreka [IOK
https://m.edsoo.ru/00ae080a

Bbubnuoteka LIOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

42

Pemenue
AKCIICPUMEHTAIbHBIX 337124
o Teme «Baxknenmnne
HEMETAJUIBI K UX
COEIMHEHUS
KonTponbhas padora Ne 2
o Teme «Baxknenmnne
HEMETAJUIBI K UX
COEIMHEHUS

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

bu6nuoreka [IOK
https://m.edsoo.ru/00ae0e18

43

AHanu3 KOHTPOJIbHOU
pabotel. O0mas
XapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —
MeTaul0B. MeTayuinyeckast
CBSI3b U METAJJIMUECKast
KPUCTaJUINYECKast PELIETKA.
Pu3nyecKue CBOMCTBA
MetaiioB J1.16.
O3zHakoMJIeHHe ¢ oOpa3namMu
METAJUIOB U CIUIaBOB, UX
($u3M4eCKUMHU CBONCTBAMHU.

bu6nuoreka [IOK
https://m.edsoo.ru/00ac103e

44

XHWMHYECKHUE CBOMCTBA
METaJIJIOB.
DIEeKTPOXUMUYECKUN P
HaIpPsDKEHUH METAIIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

45

OO6mwme crmocoOb! MOTyIeHUS
METAJIJIOB.
CHHaBBI.BI)I‘II/ICHeHI/ISI 10
YPaBHCHHUSM XUMHUYECKHX

bu6nuoreka [IOK
https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

peaKkuuii, €ciii OJUH U3
peareHToB COACPKHUT
IpUMecH

46

ITonsiTHe 0 KOppO3UN
metauioB. [1.17. U3yuyenue
PE3yJIbTaTOB KOPPO3UHU
METAJIJIOB

bubnuoreka LIOK
https://m.edsoo.ru/00ael1278

47

[lenounsie metasbl. J1.18.
HaGimrotenue u onucanue
MIPOIIECCOB OKPAIIHBAHUS
IUTAaMEHU HOHAMHU HATPHS,
KaJIusl.

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

48

Oxcupl U TUIPOKCH/TBI
HaTpus U Kamus. [.19.
N3yuenue ocobeHHocrei
B3alMOJJEUCTBHA OKCHUIA
HAaTpus C BOAOU.

bu6mmoteka [IOK
https://m.edsoo.ru/00ae14b2

49

[Ienouno3eMeNnbHBIC
MeTaJIIbI — KaJbIIuHA 1
maruwmii. J[.20. Habmronenne
Y OTIMCaHUE TPOIIECCOB
OKpAITUBaHUS TUIAMEHU
HOHAMH KaJIbIIUS.

bubmmoreka [IOK
https://m.edsoo.ru/00ael5e8

50

Baxneimue coetmHeHNsS
kanbuus J[.21. U3yuenue
0COOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIa
KaJIbIUS C BOJOM.

bu6mmoreka IIOK
https://m.edsoo.ru/00ael 5¢8

51

O06001IeHNEe 1



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

cucTeMaTu3anusd 3HaHUU

JKécTkocThb BOMIBI U CIOCOOEI

5 e¢ ycrpanenus. Jl.o. Ne 8. bubnmnoreka HOK Hatunk
UccnenoBanue cBONUCTB https://m.edsoo.ru/00ae1886 = 3IEKTPONPOBOJHOCTH.
JKECTKOM BOJIBI.

[IpakTrueckas padota Ne 6
o bubmuorexa [JOK
53 JKEcTKOCTh BOIBI U METOIBI
. . https://m.edsoo.ru/00ae1886
e€ ycTpaHeHus
54 N — bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
AmMdoTepHbIE CBOMCTBA
OKCcHJa ¥ THIpoKcuaa. Jl.o.

55 9. Uccnenoanue bubmuorexa [IOK
aM(OTEPHBIX CBOICTB https://m.edsoo.ru/00aelc64
TUAPOKCH]IA ATIOMUHUS U
TUAPOKCH/IA IIMHKA.

Keneso. J1.22. 3yuenue
56 po eccaﬂro eHsz(enesa B bubmorexa HOK
port P https://m.edsoo.ru/00ac1d86
KHCJIOPO/JIE .
Oxkcuapl, THIPOKCUIBI U
comu xene3a (II) u xenesa
III). JT.o. Ne 10. U3yuenue
57 5{ 123Ha1<013 I 0Te1<a}}/11;151 bubmorexa HOK
P p . https://m.edsoo.ru/00ae35¢6
KaueCTBEHHBIX PEAKITUN Ha
nonsl: xene3a (II) u xenesa
(I11).
O06o0mmeHue n
58 cHCTEeMaTH3aInsI 3HaHUH.

Jl.o. 11. U3yuenue



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

59

60

61

62

MPU3HAKOB MPOTEKAHHS
Ka4yeCTBEHHBIX PEAKIIMi Ha
WOHBI: MarHusl, KaJIbIIus,
AIFOMUHUS, IMHKA, JKelle3a
(IT) u xxene3a (III), meau (11).
[TpakTuyeckas pabora Ne 7.
Pewenne
AKCIIEPUMEHTAIBHBIX 33124
o Teme «BaxHeiimme
METAJUIbI ¥ UX COCAMHCHUS

Breraucnenus 1o
YPaBHEHUSIM XUMUYECKUX
peakuuii, €clii OJIMH U3
pearcHTOB JIaH B U30BITKE
WJIU COJIEP>KUT MPUMECH.
Breraucnennss MmaccoBoi
JIOJIA BBIXOJ1a TIPOJTYKTa
peakiuu

O06o06menue u
CHCTEeMaTH3alus 3HaHUH

KonTponbnas padorta Ne 3
no teMe «BaxkHeiinme
METAJUIBI M UX COEIUHEHU

bubnnoreka IIOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edso00.ru/00ael1750

63

AHanu3 KOHTPOJIbHOU
pabotsl. BemectBa u
MaTepHalibl B MOBCEIHEBHOMN
*U3HM uenoBeka. JI.o. Ne 12.
N3zyuenune oOpasios
MaTepuasoB (CTEKJIO,

but6mmoreka [IOK
https://m.edsoo.ru/00ae3150



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

CIUIaBbl METAJLJIOB,
MOJINMEPHBIE MaTepUabl).

64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpPY’KarollEen Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn | bubnmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 O060061eHne 1 bubnmoreka [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00ae0d0a
67 O06o0meHue u 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 O60061eHue u 1 bubnuotexa [HOK
cucTeMaTu3als 3HaHU! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB 68

10 [TIPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ Kysnenosa H.E., Tutoa U.M., ['apa H.H., AxumonepHoe
obmectBo «M3aatenbeTBo «IIpocBemmenner»
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UHTEPHET
bubmmoreka [{OK https://m.edsoo.ru
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