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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 KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
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 O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
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 CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYaIOLUXCS;



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

JlanHble HampaBlieHUS B OOYYEHMHM XHMMHUM OOECMEUYMBAIOTCS 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 IMMEPBOHAYAIBHBIX 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 MIOHITUI O XUMUYECKON
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 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aloluil MUup»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

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



OpUOOIIEHHH K HaydHbIM METOJAaM T[IO3HAHMUS TPU U3YYCHHUHU BELIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

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

— o0ecredeHue yCaoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOIIMXCA TIyMaHUCTUYECKUX OTHOLICHHI,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

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

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. du3nMyeckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

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

KommuectBo BemectBa. Moiib. MonsipHast macca. B3auMocCBsI3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeAKIUH (COeTUHEHNS, Pa3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIIOJIEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUSI XUMHUYECKHX peaklMil (pasyiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/JelieHHs CMeceil: C MOMOIbI0 MarHuTa, (pUIbTpOBaHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpuM H MPOMBINIIEHHOCTH. 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, YCUJIEHHE MapHUKOBOIO 3 eKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoWMcTBa BOAbBl. Boma kak pacrtBopurenb. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHbIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOWCTBA OKCUIOB. [lonyuenue okcuaos.

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

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axkruBHoctm meramoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COAECPKaHUsI KUCIOpoAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACNO3HABAHME W M3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KIJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

IMepuoauueckud 3axkoH u Ilepuoanuyeckass cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE U IIEJTOYHO3EMENbHBIE METAIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux snemMeHToB [[. . Menneneesa. [lepuoas
u rpynnsl. DU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUoaa M
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [lepuoanueckoro 3axkoHa u [leprnoauyeckoi CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULATENBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
rUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M UIENOYEH, NPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropenue, peakliy pa3yioKEeHUs], COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 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 CTPOECHHUEM 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 Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepPOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBienue YpaBHEHHI



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [[OHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  pEeakiuii  HOHHOTO  OOMEHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEaKkuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpe  XJiopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHe CBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, OMyyeHue U nmpuMenenue. Conu aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
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, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCJIEHHUSA.  YIJIEpoAd,  aUIOTPOIIHbIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH 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),
NPOAYKThI WX TMepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOWCTBA, IMOJIy4YEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mpupozge. OOmue mnpeactaBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEeMEHT, OEeTOH, kene300eToH. [Ipobrempl 6€30macHOr0 KCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NUYEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHATIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO 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, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKIMEN CUJIMKATHOM NPOMBIIUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTtaioB. [loHsTHEe O KOppO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHre B [leproindeckoi CuCTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, H3y4Y€HHWE  pE3yJbTATOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

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

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIIOIINXCS CUCTEMHBIMU JJISi OTJENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

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



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS CHCTEMON TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAMN U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 IOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpaA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE IS OOBSICHEHUS HAOIIOAACMBIX IMPOIECCOB W SIBICHU,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

HHTEpEeC K MPAKTUIECKOMY M3YYCHHUIO TPOPEeCcCHil M Tpy1a pa3IndHOTO poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOW TPACKTOPUHU MPOIOKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAC KaK HCTOYHHUKY
J)KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE [IEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE IIEHHOCTU COOJIIOACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEN TPUPOIHON CPENON, I MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAINPEIMETHBIE PE3YJIBTATHI

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 YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATHN (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

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

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO WH(OPMAITHUIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh UCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadKu U UX KOMOHWHAITUSIMU,

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

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

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

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  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
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAaHUS, YMEHHUS U CIIOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 10J1s1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XUMHUYECKasl peakuus, Kiaccu(ukanuus peakuuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMNOJIIpHAs KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIMOJb30BATh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHHH 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B Ileproauueckoi cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
Oonbllie TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB U 3apsij snpa, 00IIee YUCIO IIEKTPOHOB
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 BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIUNA MBICTUTEIBHON JEATCTLHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIECPUMEHT
(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 TONYYCHUIO H COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJda, WOH, KaTUOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuIMyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o (opmyiiaM, BUA XUMHUYECKOU
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:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», maibie u OOJbIIME MEPUOABl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI 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
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEP)KIAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEpAIllMU MBICIUTEIILHON JEATeTbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peaabHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Paznen 2. BaxkHeililme npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
51 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bubmuoreka [IOK

' KUCJIOTaX M COJISAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 11 1 1 bubmmoteka IIOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. [lepuonuyeckuii 3axon u [lepuoauyeckasi cucremMa xumuyeckux 3jiemenToB /1. . MenaeneeBa. CTpoeHne 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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XMMUUECKUX 37eMeHTOB /1. 11 ! https://m.eds00.ru/7f41837¢
MenaeneeBa. CtpoeHue
aroMa
XUMHYeCcKas CBA3b.
3.2 OKUCIUTEIILHO- 8 buGnuorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubnunoreka LIOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 buGnuorexa [JOK
p P https://m.edsoo.ru/7f41837c
OBILIEE 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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
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
' peakimit https://m.edso0.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. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.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 UX COeAUHEHU A

. 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
Pasznen 4. Xumus U 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
OBLIEE 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 INIVIAHUPOBAHUE
8 KUIACC

KosuyecTBO 4acoB

DJIeKTPOHHbIE

Ne Hpax Jara Indposrie
n/n Tewa ypoxa Beero Jlf::;[;o Tuuec u3yyenus OfpazoBaTeabHbIE
padoTsl e pecypest
padoTsl
[Ipenmer xumuu. Poib
1 XMMHUH B )KA3HH YeJIOBEKA 1 09 bubnnorexa LIOK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
5 ITonstue o MeTomax 1 09 bubnnoreka IIOK
IMO3HAHMA B XUMUH https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
«IIpaBuna paboThI B
1ab0paTOPUN U MPUEMBI bubnuorexa [HOK
3 1 09
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyI0OBaHUEMY
YucTele BemecTna 1 Bu6 110K
noIMoTEKa
4 cMecu. CrmocoObl 1 09
. https://m.edsoo.ru/ff0d26ca
pazzeneHus cMecen
[IpakTuueckas pa6ora Ne 2
«Paznenenue cmeceit (Ha bubnmnoreka [JOK
5 1 09
IIpUMEPE OYUCTKH https://m.edso0.ru/ff0d28c8
MOBapEHHOM cOon)»
but6mmoreka [IOK
6 ATOMBI ¥ MOJIEKYIIBI 1 09
y https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE PJICMEHTEI. 1 9 bubmuorexa [JOK

3HaKu (CHMBOJIBI)

https://m.edsoo.ru/ff0d2be8

MNnaHupyemble pe3ynbTaTbl

JIMUHOCTHBIE
PE3YJIBTATbBI
IIEHHOCTHOTO
OTHOIIICHUS K
OTE€YECTBEHHOMY
KYJIbTYPHOMY,
HCTOPUYECKOMY u
HayqYHOMY HACJICIUIO,
TTOHUMAaHUS 3HAYCHUS
XUMHUYECKOW HAyKH B
KU3HU COBPEMEHHOIO
00IIIecTBa, CIOCOOHOCTH
BJIAJETH JIOCTOBEPHOM
uHpopmanuein 0

IIEPEOBBIX JOCTUKEHUAX
Y OTKPBITUSIX MUPOBOM U
OTEYECTBEHHOU
3aMHTEPECOBAHHOCTH B
HAay4yHBIX 3HaHUAX 00

XUMUH,



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
https://m.edsoo.ru/ff0d2be8

XUMHUYCCKHUX 2JICMCHTOB

8 [IpocThie U CIOXKHbBIE 9 bubnmnoreka HOK
BEIIEeCTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE 10 bubnmoreka [JOK
y4YeHHUE https://m.edsoo.ru/ff0d2d50
3aKO0H ITOCTOSHCTBA
COCTaBa BEIICCTB.
10 Xumuaeckas hopmyiia 10 bubmorexa [IOK
pMYy-Ia. https://m.edsoo.ru/ff0d2eae
BanenTHOCTh aTOMOB
XHMHYECKHUX JICMEHTOB
OTHOCHUTEIbHAS ATOMHAs BuG 10K
noIMoTEKA
11 .0 10
Macea. LTHocHTerbhas https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
MaccoBas mois
12 XHMHUYECKOI0 3JICMCHTA B 10 bubnnorexa LIOK
https://m.edsoo.ru/ff0d350c
COCUHEHUH
13 KonunuectBo BemecTRa. 10 bu6nunoreka [IOK
Mons. MonspHas Macca https://m.edsoo.ru/ff0d5230
dusnueckue u
14 XHUMUYCCKHE SIBICHUS 10 bubmorexa HOK
' https://m.edso0.ru/ff0d37fa
XuMu4eckasi peakius
[Ipu3naku n ycnoBus
15 MIPOTEKAaHUS XUMHYECCKIX 10 bubmorexa HOK
p . https://m.edsoo.ru/ff0d3al6
peaxiuit
3aKOH COXPaHEHHS MacChl
16 BEIISCTB. XHUMUUECKHE 10 bubnnorexa LIOK
HHECTE: https://m.eds00.ru/ff0d3b88
ypaBHECHUS
17 Brruncienus KoaudecTBa, 11 bu6nuoreka [IOK

yCTpOHCTBE  MHUpa U
0OIIIECTBA;

OCO3HAHHE
IIEHHOCTH KU3HU,
OTBETCTBEHHOTO
OTHOUIEHUSI K CBOEMY
3]I0POBbIO, YCTAHOBKH Ha
3I0pOBBIA 00pa3 KHU3HU,
OCO3HAHHUE IIOCJICACTBUHU
U HENpUITHE BPETHBIX
MIPUBBIYEK
(ymorpebneHus
aIKOTOJIs, HAPKOTHKOB,
KypeHus),
HE0OXOIMMOCTH
COOI0IeHU S TIpaBUJI
0e30macHOCTH npu
oOpaileHuu C
XUMUYCCKUMU
BEIIECTBAMH B OBITY U
pEATIbHOM )KU3HU,

METAINIPEIMET
HBIE PE3YJIbTATBI

yMEHUS
HCIIONB30BaTh  IPUEMBI
JIOTUYECKOTO MBIILIEHUS



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

Macchbl BEIIECTBA 110
YpaBHEHUSAM XUMHUUYECKHX
peakuuii

https://m.edsoo.ru/ff0d5708

18

Knaccudukanus
XUMHYECKHUX PeaKui
(coenuueHus,
pa3I0XKeHUs, 3aMellleHus,
obMmeHa)

11

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3f34

19

M. B. JlomoHOCOB —
Y4EHBIA-DHIUKIIONECUCT.
O6o006menne u
CUCTEMAaTH3alMsl 3HAaHUH

11

bubnnoreka IIOK
https://m.edsoo.ru/ff0d40c4

20

Konrtponsnas padora Nel
1o teMe «BemecTsa u
XUMHUYECKHE PEAKLITN

11

bubmmoteka [IOK
https://m.edsoo.ru/ff0d4290

IIpu OCBOCHHH 3HAHMU:

pacKpbIBaTh CMBICII
XAMHYECKHX ITOHSTHI
(BBIIETATH 1504
XapaKTEpHBIC TMPU3HAKH,
yCTaHaBJIMBATh
B3aMMOCBSI3b C JIPYTUMH
MIOHATUSIMU),
HCIIOAB30BaTh  ITOHATHS
TSI 00BICHECHUS
OTJACNIBbHBIX (haKTOB H
SIBJICHUH, BBIOHpATh
OCHOBAHHWS W KpPUTEPUHU
TUTSt KJ1accu(uKanuu

XUMHUYECKUX BEIIECTB M
XUMHUYECKUX peaKIum,
yCTaHaBJIUBATh

MPUYUHHO-CJIEICTBEHHbBIE
CBA3U MEXAYy O0ObEKTaMu

U3Yy4EeHHUS, CTPOUTH
JIOTUYECKHE
paccyJaeHus
(MHLYKTUBHBIE,
JNEAYKTUBHBIE, 1o
aHaJIOTUH), nenaThb

BBIBOJIBI U 3aKJIFOYEHMUS,
HNPEAMETHDBIE



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

PE3YJIBTATBI
JIOJDKHBI  OTpaXkaThb

c(hOpMHPOBAHHOCTh y

0Oy4aronIMxcst yMEHUM:

pacKpbIBaTh CMBICIT
OCHOBHBIX  XHUMMYECKHX
MOHSATHM: aToM,
MOJIEKYJIa, XUMHYECKHI
3JICMEHT, MPOCTOE
BEIIIECTBO, CJIOKHOE
BEIIIECTBO, CMECh
(omHOpOIHAS u
HEOTHOPOIHAS ),
BaJICHTHOCTb,

OTHOCHUTEJIbHAsI aTOMHas
M MOJIEKYJISIpHasl Macca,
KOJIMYECTBO  BEIIECTBA,
MOJIb, MOJISIpHAsg Macca,
MaccoBast TOJIst
XUMHYECKOTO JIEMEHTA B
COCIMHEHUHN, MOJIPHBIN
00BEM, XAMHAYECKast
peakius, Kiaccupukarus
peaKUnil: peakuu
COCJIMHEHU, peakiumn
pPa3JIOKEHUs,  peaKUuu
3aMelleHus, peakiuu




oOMEHa, HCHOJb30BaTh
XUMHUYECKYI0 CHUMBOJUKY
IS COCTaBJICHHUS
dbopMyn  BemiecTB U
YpaBHEHUN XUMHYECKHUX
peaKiuu;
OTpEeNesITh
BaJICHTHOCTh aTOMOB
AJIEMEHTOB B OMHAPHBIX
COCTMHCHMSIX,
BBIYHCIISATH
OTHOCHUTEIHHYIO
MOJICKYJIIPHYIO U
MOJISIPHYIO MacCChl
BEII[ECTB, MACCOBYIO
JI0JTF0 XUMUYECKOTO
aieMeHTa 1o (popmyie

COECOIUHEHUA,
Bo3smyx — cMmech ra3os. JINHHOCTHBIE
21 Cocras Bo3ayxa. 1 bubnmnorexka HOK PE3VIJBTATHEI
KHCIIOpOx — dIEMEHT I https://m.edsoo.ru/ff0d448e MHPOBO33PEHICCKHE
npocroe BeuiectBo. O30H
MMpCACTaBJICHUA 0
®dusnueckue u >
. BEILIECTBE U XUMHUYECKOU
XUMHYECKHE CBOWCTBA BuGnmorexa LIOK P —
22 KHCcopo/ia (peakiuu 11 p ’
https://m.edsoo.ru/ff0d4614 COOTBETCTBYIOIIUE

OKHUCIICHUS, TOPEHHE).
[TonsiTHe 06 okcugax

COBPEMEHHOMY  YPOBHIO



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

Crioco0bI moryueHust
KUCIIOpo/a B 1abopaTopuu

bu6nuoreka [IOK

23 Y IPOMBIIIICHHOCTH. 1 https://m.edsoo.ru/ff0d497a
[TpumeneHue kuciaopoa
TemnnoBoii 3¢ ekt
XUMHYECKON PEAKIIUH,
MOHSITHE O
24 TEPMOXHUMHYECKOM 11 bubmorexa [IOK
https://m.edso0.ru/ff0d4790
YpaBHEHUH, IK30- U
SHAOTEPMHUECKUX
peaKIusax
TomnuBo (HedTh, Yroib U
o5 MeTaH). 3arpsi3HeHUE 1 bubnuorexa [HOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHHS
[IpakTudeckas padora Ne 3
o reme «llonyyenue u bubnmnorexka HOK
26 12
coOupaHHe KHCIOpOoa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €ETO CBOWCTB)
Bonpopoag — snemeHT u
27 MIPOCTOE BEIIECTBO. 12 Bubmaorexa IIOK
https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupoe
dusznyeckue u
28 XHUMHYECKHE CBOMCTBA 12 but6mmoreka [IOK
Bogopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4ddo
BOJIOpOZa
29 IToHsTHE O KHCOTaX U 1 bu6nuoreka [IOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 Crioco0b! nosyueHust 12 bubmmoreka LIOK

Ppa3BUTHUA HAaYKH u
COCTaBJIAIOIIUC OCHOBY

IS ITOHUMAaHMS
CYLIIHOCTH Hay4YHOU
KapTHUHBI MHpA,
IIPEICTABIICHUS 00
OCHOBHBIX
3aKOHOMEPHOCTSX
pa3BUTHSA IIPUPOJIBI,

B3aMMOCBSI35IX YEJIOBEKaA C
MPUPOJHOM  CPENOH, O
pOJIM XMMHH B MO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;
MO3HAaBaTEJIbHbBIC

MOTHBBI, HalpaBJICHHbIE
Ha TMOJy4YeHUE HOBBIX
3HAHUM o XUMMHU,

HEOOXOUMBIE TUTA
OOBSICHCHUS
Ha0JII01aeMBIX
MPOLIECCOB UM SIBJICHUH,
MMO3HABATEIbHOM,
nH(pOpMAITMOHHOM u

YUTATENBCKOU KYJbTYPHI,
B TOM 4YHWCJIE HABBIKOB
CaMOCTOATEIHLHOU



https://m.edsoo.ru/ff0d497a
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

BOJIOPOIa B TAOOpaTopuu

https://m.edsoo.ru/ff0d4dd0

ITpakTuueckas padota Ne 4
1o reme «llonyyenue u

bu6nmoreka [IOK

31 12
coOupaHue BOAOpOJa, https://m.edsoo.ru/ff0d4f42
W3yYEHHUE ETO CBOMCTB»
39 MoutsipHbIii 00BEM Ta30B. 12 bubnmnoreka HOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus oonéma,
KOJINYECTBA BEIECTBA ra3a
33 10 €r0 U3BECTHOM 01 bubmiorexa LOK
y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA WU
00BEMY
Brruucinenus 006EMOB
ra3oB M0 ypaBHEHUIO
34 €aKIM1 Ha OCHOBE 3aKOHA 01 bubmiorexa LIOK
p _,u . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH
rasoB
dusnueckue u
35 XHUMHUYECKHE CBOIICTBA 01 bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
BOJBI
36 CocraB OCHOBaHUH. o1 bubmuorexa [JOK
[Tonsarue 06 nAUKaTOpaAx https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens.
Hacremiennsie u
37 HEHACKIII[EHHBIE PACTBOPHI 01 Bubmorexa LIOK
= P pEL- https://m.edsoo.ru/ff0d5b40
MaccoBas noist BemecTa
B PacTBOpE
38 [TpakTuaeckast padota Ne 5 01 bubmorexa [IOK

https://m.edsoo.ru/ff0d5eba

paboTel ¢  y4eOHBIMU
TEKCTaMH,  CIPAaBOYHOU
JIUTEPaTypOu,
JOCTYITHBIMHU
TEXHUYCCKUMU
CpeliCTBaMH
MH()OPMAITMOHHBIX
TEXHOJIOTHI;

METAIIPEIMET
HBIE PE3YJIBTATDI

yMEHUE
UCIIOJIb30BATh
MOCTAaBJIEHHbIE BOIPOCHI
B KauyeCTBE MHCTPYMEHTa
MIO3HAaHHs, a Takke B
KauecTBE OCHOBBI  JJIst
(hopMUpOBaHUS TUTIOTE3BI
o IPOBEpKE
IIPaBUIILHOCTH
BBICKA3bIBAEMBIX
CYXKICHUM;
NpuoOpEeTEHUE OMbITa IO
IJIAHUPOBAHMIO,
OpraHu3alHH u
IIPOBEICHUIO
YUYEHHUECKUX



https://m.edsoo.ru/ff0d4dd0
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

1o reme «lIpurorosnenue
pPacTBOPOB C
onpeaeaéHHON MacCOBOM
JI0JIeN paCTBOPEHHOTO
BEIIIECTBA

KonTtponbnast padora Ne2

39 o Teme «Kucnopo bubmorexa LOK
PO https://m.eds00.ru/ff0d6342
Bonopoa. Boxa»
OKcHUIBI: COCTaB, BuG 10K
noIMoTEKA
40 01
Kaccuuai, https://m.edsoo.ru/ff0d664e
HOMCHKJIATypa
[ToryueHnue u XuMU4YeCKue
CBOMCTBA KMCJIOTHBIX, bubmuorexa [JOK
41 02
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHUS: COCTaB,
42 KJaccupukanus 02 bubmorexa HOK
1, https://m.edsoo.ru/ff0d67ca
HOMCHKJIaTypa
ITony4yenue u XuMHU4ECKUE bubnmnorexka HOK
43 . . 02
CBOIMCTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KucnoTsr: cocTas, Bu6 110K
noIMoTEKa
44 02
KraccHukanus, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 [ToryueHnue n XxuMu4yeckue 02 bubmmoreka [JOK
CBOMCTBA KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue):
46 HOMEHKJIaTypa, CIIocoObI 02 bubmorexa LOK

MMOJIy4YCHHA, XUMHUYCCKUC

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

OKCIICPUMCHTOB, yMCHHUE
HaOMIOAaTh 32  XOJIOM
mporiecca,
CaMOCTOSITEITEHO
MIPOTHO3UPOBATh ero
pe3ynbTar,
dhopMyIHpoBaTh
000011IeHUS ¥ BBIBOJIBI 110
pe3ynbpTaTam
MPOBEAEHHOTO OIIBITA,
UCCJICIOBAHMUS,
COCTaBJISITH  OTY4ET O
MpoJieJIaHHOM padoTe
MNPEIMETHBIE
PE3YJIBTATDBI

MPUHAJIEKHOCTD
BEIIECTB K
OIPENICIIEHHOMY  KJaccy
COEIMHECHUN o
dbopmynawm,
XapaKTEepPU30BaTh
(omMCHIBATH) oO1ue
XMMHUYECKHUE  CBOMCTBA
BEIIECTB pa3IMYHbBIX
KJIaCCOB,  IOATBEPKIast



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

CBOMCTBA

[TpakTuueckas padora No
6. Pemmenue

47 AKCIIEPUMEHTAIIbHBIX 02 bubnnoreka HOK
3az1a4 1o teme «OCHOBHbIE https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)
I'eneTnueckas cBs3b

48 MEXIY KJIaCCaMH 02 bubnmnoreka HOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9a50
COCMHEHUI

49 O6o0menue u 03 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?
KoHntponbhas padora Ne3

50 1o TeMe "OCHOBHBIE 03 bubmuorexa [JOK
KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coeMHeHui"
IlepBble MONBITKH
KJacCUpUKaIUU

51 XUMHYECKHUX JIEMEHTOB. 03 bubmorexa [JOK

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

[TonsiTue o rpymnmax
CXOJIHBIX JIEMEHTOB
Ileproauueckuii 3aK0H U

52 IIepuoanueckas cucrema 03 bu6mmoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB []. https://m.edsoo.ru/00ada52c
N. MenneneeBa

53 Ilepuonsl, rpynmsl, 03 bu6muoreka [JOK

HOJTPYIIIBI

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

OITMCaHHe puMepaMu
MOJICKYJISIPHBIX
YPaBHEHUI
COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUM;
MIPOTHO3UPOBATH
CBOMCTBA  BCIIECTB B
3aBUCUMOCTH  OT  HX
Ka4ueCTBEHHOT'O0 COCTaBa,

BO3MOYKHOCTH
MIPOTEKAHUSI XUMUYECKUX
MpeBpALICHUN B

Pa3JINYHBIX YCIIOBHAX,

JIMYHOCTHBIE
PE3YJBTATBI

HHTEpeC K
O0Oy4YEeHHI0O W TO3HAHUIO,
JF0003HATEILHOCTD,
TOTOBHOCTh u
CIIOCOOHOCTH K
caMm000pa30BaHUIO,
MPOEKTHOM 151
HUCCIIEI0BATEILCKOUN



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CoctaB

bu6nuoreka [IOK

54 03
aTOMHBIX sifiep. M30TormbI https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX
000JI04€K aTOMOB
55 3JIEMCHTOB 04 buGnnorexa LIOK
. https://m.edsoo.ru/00ada6bc
[lepronnueckoit CuCTEMbI
1. . MenneneeBa04
XapakTepucruka
XUMHYECKOT0 3JIEMEHTA 110
56 €ro TI0JIOKEHUIO B 04 bubmorexa [JOK
. https://m.edsoo.ru/00ada824
[Iepnonnueckoii cucreme
J1. 1. MenneneeBa
3HaveHue
[Ieproanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U 04 bubnmnorexka HOK
npaktuku. . 1. https://m.edsoo.ru/00ada96e
MenaeneeB — y4E€HBIN,
MeAaror ¥ rpakJaHuH
DIIEeKTPOOTPULIATETLHOCTh
58 ATOMOB XHMHYECKUX 04 bubmmorexa HOK
https://m.edsoo.ru/00adaab8
AJIEMEHTOB
bubmmoreka [IOK
59 HonHas xuMuueckast CBsizb 04
https://m.edsoo.ru/00adac34
60 KoBanentnas monsipHast 04 bubnmoreka [JOK
XUMUYECKasl CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnsipHas 04 bubnmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHb OKUCIEHUS 04 nosmorexa I

https://m.edsoo.ru/00adae28

JESTSIIEHOCTH, K
OCO3HaHHOMY  BBIOOpY
HaIPaBJICHHOCTH u
YpOBHSI ~ OOydeHHs B
JaJIbHEHIIIEM;

METANPEAMET
HBIE PE3YJIbTATBI

YMEHUE BBIOMPATH,
aHAJIN3UPOBATh u
UHTEPIPETUPOBATH
MH()OPMAIUIO PA3TUYHBIX
BUJIOB 17§ bopm
MIPEICTABIICHHUSI,
MOJIy4aeMyl0 W3 pa3HbIX
HMCTOYHUKOB (Hay4HO-
MOMyJIsipHasl JIUTepaTypa
XUMUYIECKOTO
CoJIepKaHus,
CIIpaBOYHBIC  TTOCOOMS,
pecypcebl HHutepreTa),
KPUTUYECKA  OIICHHBATh
MIPOTHBOPEUUBYIO u
HEJ0CTOBEPHYIO
uH(pOpMaITHIO;



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

OKHUCITUTENBHO-

63 BOCCTaHOBUTEIIbHbBIC 05 bubmorexa LOK
https://m.edso0.ru/00adb076

peaKIuu

64 OKucCIuTeNnu U 05 bubmuorexa [JOK
BOCCTAHOBUTEIHU https://m.edso0.ru/00adb076
Kontposnbnas padora No4

65 o TeMe «CtpoeHne 05 bubnnoreka HOK
aroMa. XMMUYeCcKas https://m.edsoo.ru/00adb486
CBSI3bY»
PesepBHBIil ypoK. B 10K

nonMoTeKa

66 0600 05
O6obmenue u . https://m.edsoo.ru/00adb33c
cHUCTEeMaTH3aIus 3SHAaHUH
PesepBHBIil ypoK. Bu6 10K

nOInOTEKA
05

67 Obobmenne n . https://m.edso0.ru/00ad9ch?
cHUCTEeMaTH3aIus 3HAaHUH
PesepBHBIi ypOK. Bu6 OK

68 O060061EHNE U 05 nbmaorexa L

CHCTeMaTHU3allus 3HaHUN

https://m.edsoo.ru/ff0d61c6

NNPEAMETHBIE
PE3YJIBTATHBI
pacKpbIBaTh CMBICTT
Ilepnogmueckoro 3akoHa
. HW. MeHnaeneena:
J€EMOHCTPUPOBATH
MMOHUMaHHE
MEPUOINYECKON
3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB
OT UX TOJIO)KEHUS B
[Tepuoanueckoit
CUCTEME, 3aKOHOB
COXpaHEHHUS MacCChI
BEIIECTB,  IOCTOSIHCTBA
COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO  yUEHHS,
3aKOHa ABOrajpo;

OTHCHIBATh u
XapaKTepu30BaTh
TaOJINYHYIO bopmy
ITepuoanueckoit

CUCTEMBl  XHUMHYECKUX
AJIIEMEHTOB:  pa3jinyaTh
MOHSTHS «TJIaBHAs

noarpynmna (A-rpymnma)»
U «1o0oYHasi MOArpymma



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

(b-rpynma)», wMaible
OopIIme TIEPUOIBI,
COOTHOCHUTh

0003HAaYEHUsA, KOTOpbIE
UMEIOTCS B TabmmIe

«lTepuoanueckas
cHCTEMa XUMHYECKHX
3JIEMEHTOB 1. .
MenaeneeBa» C
YHUCJIOBBIMH
XapaKTEepUCTUKAMU
CTpOCHUSA aTOMOB

XUMHUYECKUX DJIEMEHTOB
(coctaB u 3apsn  sapa,
o0111ee Y1CII0 JIEKTPOHOB
U paclpenesieHle UX M0
AJIIEKTPOHHBIM CJIOSIM);

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68




9 KJIACC

KosmuecTBO 4acoB

Kout DJieKT
Poasn Ipak poOHHBIE
Ne n/m Tema ypoka Hbie Tuuec flata moye ungpossie 06paso
Bcero us
Kue BaTeJbHbIE
pa6ot padoTbI pecypchl
bl
[lepuoauueckuii 3aK0OH. Bbubnroreka
[lepuoauueckas cucrema 1 09 LIOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo
. . MenneneeBa .ru/00adb59e
3aKOHOMEPHOCTH B bubnuorexa
W3MEHEHUU CBOMCTB 1 09 LIOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo
MEePBBIX TPEX MEPUOIOB .ru/00adb6b6
bubnuoreka
Knaccudukauus u
HOK
HOMEHKJIaTypa 1 09
- S https://m.edsoo
HEOPTraHUYECKUX B TB
P m .ru/00adb7e2
. bubnuoreka
Buner xumuueckoii cBsI3U
HOK
W THIIBI KPUCTAJUTMIECKUX 1 09
elETo https://m.edsoo
HIETOK
P .ru/00adbac6
KonTtponbhnas padora Nel
o reme «IloBropenue u
yri1yOneHre 3HaHu| 1 1 09
OCHOBHBIX pa3/IeioB Kypca
8 xmacca»
Knaccudukammst 1 bubnuoteka

MnaHupyemble pe3ynbTaThl

JINYHOCTHBIE
PE3YJIBTATHBI

LEHHOCTHOTO
OTHOILICHUS K
OTEYECTBEHHOMY
KYJbTYPHOMY,
UCTOPUYECKOMY U HAYYHOMY
HaCIIEUIO, OHUMAaHUS
3HAUYCHUS] XUMHUYECKOW HAyKu
B OJKU3HU  COBPEMEHHOTO
o0IecTBa, CIIOCOOHOCTH
BIIAJIETH JIOCTOBEPHOM
uHpopmalmen o0 TMepeaoBbIX
JOCTIDKCHHUSIX W OTKPBITHAX
MHUPOBOM H OTEYECTBEHHOM
XUMHH, 3aUHTEPECOBAHHOCTU
B HAy4YHBIX 3HAHUAX 00
YCTPOMCTBE Mupa 151
00IIIeCTBA;

OCO3HAaHHUC OEHHOCTHU



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

XUMHYECKHUX PEaKLM 110

HOK
https://m.edsoo

Pa3JIMYHBIM MPU3HAKAM
.ru/00adbch0
ITonsTue o ckopoctu bubnuorexa
7 XUMHUYECKON PEaKLUU. 09 HOK
IIoHsTHE O TOMOT€HHBIX B https://m.edsoo
reTepOreHHbIX PeaKIMsIX -ru/00adbe9a
IIonsaTHE 0 XUMHUYECKOM
paBHOBecun. DaKTOPHI, bubnuoreka
8 BIIMSIFOIIME HA CKOPOCTh 09 LHOK
XUMUYECKON PEAKLUU U https://m.edsoo
[IOJIOKEHUE XUMUYECKOTO .ru/00adc28c
paBHOBECHS
OKHCIUTEIBHO- bubmmorexa
9 BOCCTAaHOBUTEIIbHBIE 09 HOK
peakiuu https://m.edsoo
.ru/00adcade
Teopus Bbubnuorexa
10 JJIEKTPOIIUTUYECKOM 10 IHOK
muccormanui. CUIbHbIE U https://m.edsoo
cia0bbie JIEKTPOTUTHI .ru/00adcd68
bubnuoreka
1 HonHble ypaBHEHUS 10 HOK
peakuui https://m.edsoo
.ru/00add448
XHUMHUYECKHE CBOMCTBA bubauoreka
12 KHCJIOT 1 OCHOBaHMI B 10 IIOK
CBETe MpeACcTaBlIeHul 00 https://m.edsoo
SIEKTPOIUTHIECKOM -ru/00add5d8

KU3HH, OTBETCTBEHHOTO
OTHOILEHUS K CBOEMY
30POBbIO, YCTAHOBKHM  Ha
3I0pOBBIA  00pa3  KHU3HH,
OCO3HAHME IIOCHEACTBUA U

HETpUATHE BPEIHBIX
MIPUBBIYCK (ynorpebneHus
QJIKOTOJIA, HApPKOTHKOB,
KypeHusi),  HEOOXOIUMOCTH
coOJtoIeHUs TIpaBUI
0e30MmacHOCTH IpH

oOpallleHuu C XUMHYECKUMHU
BEIIECTBAMH B  OBITY U
pEAIbHOM KU3HU,

METAIIPEIMETHBI
E PE3YJIBTATHBI

YMEHHSI  MCHOJIb30BATh
IIPUEMBI JIOTUYECKOTO
MBIIUIEHUSI TP  OCBOCHUU
3HAaHMMN: PACKPBIBATH CMBICI

XUMHUUYECKUX OHATHI
(BBIACNSATh MX XapaKTEpHBIC
MPU3HAKH, YCTaHaBIIMBATh

B3aUMOCBA3b C APYruMu
HOHSITI/I}IMI/I), HCIIOJIB30BaTh
IIOHATHUA JJIA 00BSICHEHUS



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

IUCCOLIMAIUU
XUMHUYECKHE CBOUCTBA
o Bbubanoreka
COJIEH B CBETE 1IOK
13 [IPEACTABIIEHUI 00 10
p Ii[ i https://m.edsoo
ANEKTPOIUTUYECKON u/00addsb2
IUCCOLIMAINU
Bbubanoreka
14 [TonsiTue o ruaponuse 10 LHOK
cosiei https://m.edsoo
.ru/00add9d4
Bubianoreka
15 O06o0menue u 10 LIOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo
.ru/00addd12
[Tpaktuyeckas padora Ne bubnmnoreka
16 1. «Pewmenune 10 IHOK
SKCIEPUMEHTAIBHBIX https://m.edsoo
3a71a4» .ru/00addbfa
KonTpoabnas padora Ne2
10 TEME bubnuoreka
17 «INEeKTPOIUTUYECKAS 10 LIOK
JYCCOIMaIH. https://m.edsoo
XUMUYECKUE PEAKIIUU B .ru/00addec0

pacTBopax»

OTJIETbHBIX dakToB u
SIBJICHU, BBIOMpATH
OCHOBaHUSI U KPUTEPUH JIJISt
KJaccu(UKAIMi XUMUYIECKUX
BEIIECTB M XUMHYECKHUX
peaKIuid, yCTaHaBJINBATh
MPUYUHHO-CJICICTBEHHbBIE
CBA3M  MeXaAy OOBeKTaMu
U3Yy4YEeHUsI, CTPOUTH
JIOTUYECKHUE paccyxaeHus
(MHIYKTUBHBIC, TEAYKTUBHEIE,
10 AHAJIOTHH ), JIEJIaTh BHIBO/IbI
U 3aKJIIOYCHUS;
IMMPEAMETHBIE
PE3YJIBTATBI
pacKpbIBaTh CMBICT OCHOBHBIX
XUMHUYECKUX TTOHSATHIA:
XUMHUYECKUN DSJIEMEHT, aToM,
MOJIEKYJla,  HOH,  KaTHOH,
AHUOH, NIPOCTOE BEILIECTBO,

CJI0KHOE BEILIECTBO,
BaJICHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTD,
CTEIEHb OKHUCIICHUS],
XUMHYECKast peakuusi,

XUMUYECKasi CBSI3b, TEIIOBOM
adekT  peakiuu,  MOJb,



https://m.edsoo.ru/00add8b2
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MOJISIDHBIN  00BEM, pacTBOP,

AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs
JUCCOLIMAIuS, peaxiuu
HOHHOTO oOMeHa,
KaTajau3aTop, XUMHUYECKOE
paBHOBecHE, O0OpaTUMble U
HEeoOpaTUMBbIe peakiuu,
OKHUCJIUTEIBHO-

BOCCTAHOBUTEJIBHBIE PEAKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEID,
OKHCJIEHUE u
BOCCTAHOBJICHUE, AJUIOTPONHS,
aM(pOTepHOCTh, XUMHYECKas
CBSI3b (KOBAJICHTHAs, NOHHas,
MeTajuInyecKasi),

KpUCTaJUIIMYECKass  peLIETKa,
KOppO3Usi METAJUIOB, CILIABHI,
CKOpOCTH XUMUYECKOU
peakuuu, peAEIbHO
JOMyCTUMasi  KOHIICHTpaIus
ITJIK BemiecTBa;

18

OO61mas xapakTepuCcTHKa
rajoreHoB. XuMHUYECKHE
CBOMCTBA Ha ITpUMeEpe

11

Bubmanoreka
LHOK
https://m.edsoo

JIMYHOCTHBIE
PE3YJIBTATDI



https://m.edsoo.ru/00addfe2

xJjiopa

.ru/00addfe2

19

20

21

22

23

24

25

XnopoBogopoa. ComnsiHast
KHUCIIOTa, XUMUYCCKHE
CBOMCTBA, ITOJIy4ECHHUE,
MIPUMEHEHUE

[TpakTrueckas padora No
2 no teme «llonyuenue
COJISTHOM KHCJIOTBHI,
M3y4YEHUE €€ CBOMCTBY»

Brruucnenus mo
YPaBHEHUSAM XUMUYECKHUX
peakIuii, €ciii OJUH U3
pEeareHToB J1aH B N30BITKE

OO61as xapakTepuCTHKa
aneMeHToB VIA-Tpynbl

AmoTponHsie

MO (DUKAIINH CEPBI.
Haxoxnenue cepol u eé€
COEMHEHUH B IIPUPOJIE.
XUMUYECKUE CBOWCTBA
cephbl

CepoBo10po1, CTPOEHHE,
buznueckue u
XUMHYECKHUE CBOMCTBA

Oxcuppl cepsl. CepHas
KUCIIO0Ta, (U3NYECKUE U

11

11

11

11

11

11

11

Bubmnoreka
LHOK
https://m.edsoo
.ru/00ade104

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

bubmmoreka
IHOK

https://m.edsoo
.ru/00ade488

Bubmanoreka
LHOK

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

bubmmoreka
IHOK

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

Bubmanoreka
HOK

https://m.edsoo
.ru/00ade802

Bubmanoreka
LHOK

MHUPOBO33PEHUYECKHE
MIPEACTABICHUS O BEIIECTBE U
XUMHYECKOH peaxkuuu,
COOTBETCTBYIOIINE

COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U
COCTaBJIAIOIIME OCHOBY JUISt
MMOHUMaHHUS CYIIHOCTH
HAy4HOM  KapTHHBI  MUpA,
IpecTaBieHus 00 OCHOBHBIX
3aKOHOMEPHOCTSIX  Pa3BUTHUS
IIPUPOBI, B3aUMOCBSI35X
YeJIOBEKa Cc MPUPOTHOMN
Cpenor, O pOJM XUMHH B
[TO3HAHUU ATUX
3aKOHOMEPHOCTEW;

MMO3HABATEIIbHbBIC

MOTHBBI, HaIpPaBJICHHBIE Ha
MOJyY€HUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOAMMBIC ISt
OOBACHEHHsST  HAOJIIOIaEMBIX

IIPOLIECCOB u SIBJICHUU,
MMO3HABATEIbHOM,

uH(OPMAITMOHHON u
YUTATENBCKON KYJBTYpPHI, B
TOM YHCIIe HaBBIKOB
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https://m.edsoo.ru/00ade348
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XUMHYECKHE CBOMCTBA,

https://m.edsoo

IpUMEHEHHUE .ru/00adea28
XUMHUYECKUE PEAKIIUU,
JIe)KaIe B OCHOBE
IPOMBIIIJICHHOTO CII0c00a bubmmoteka
26 IIOJIy4EHUS CEPHOU 12 HOK
KHUCJIOTHI. XUMHYECKOE https://m.edsoo
3arpsi3HEHUE .ru/00adec8a
OKpYXKAaroIIel cpeibl
COCTMHCHUSMU CEPBI
. bubmnorexa
Brrunciienne MmaccoBoit
27 JIOJIM BBIX0/1a IPOAYKTa 12 HOK
U https://m.edsoo
peaKtt .ru/00adec8a
OO61as xapakTepuCcTHKa
bubmnnoreka
351eMeHTOB V A-Ipynibl.
28 A30T, pacipoCTpaHEHHE B 12 HOK
HpUpOZIe, (UBHICCKHE I https://m.edsoo
PHpOAE, . .ru/00adeea6
XHMHYECKHE CBOMCTBA
bubmnoreka
AMMHUak, ero puznueckue
. HOK
29 1 XUMUYECKHE CBOMCTBA, 12
MOJIyYEeHHE U IPUMEHEHHE hitps.//m.edsoo
i P .ru/00adf004
[Ipaktrueckas padota Ne Bubnuoteka
30 3 no teme «IlonyyeHue 1 LIOK
aMMHaKa, U3y4eHue ero https://m.edsoo
CBOMCTB» .ru/00adf180
A3oTtHag Kuciora, eé bubanoreka
31 12
buznueckue u HOK

CaMOCTOSITeNIbHOW PpaboThl C
y4eOHBIMHU TEKCTaMH,
CIIPaBOYHOM JUTEPaATypPOU,
JOCTYITHBIMM ~ TEXHUYECKUMH
CcpeacTBaMu
HH(pOPMAITMOHHBIX
TEXHOJIOTUH;

METANPEIMETHBI
E PE3YJIbTATBI
YMEHHE  HCIOJIb30BaTh
[IOCTaBJICHHBIE  BOMIPOCHl B
KauecTBe WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAUECTBE
OCHOBBI i1 (OPMHUPOBAHUSA
TUIOTE3l MO IPOBEPKE
PaBHJILHOCTH
BBICKA3bIBAEMBIX CYXICHUM;
IpUOOPETEHHUE OIBITA IO
IJIAaHUPOBAHMIO,
OpraHu3alMK U MPOBEACHUIO
YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE
Ha0JII01aTh 32 XOA0M
porecca, CaMOCTOSITEIBHO
IIPOTHO3UPOBATH €r0



https://m.edsoo.ru/00adea28
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XAUMHUYECKHE CBOUCTBA

https://m.edsoo

.ru/00adf306
Hcnonp3oBanue HUTPATOB
U COJICH aMMOHHS B
bubmnoreka
KaueCTBE MHUHEPATBHBIX LIOK
32 o0pennii. XMMHUUECKOE 12
YAOOP . https://m.edsoo
alpAsHeH . .ru/00adf518
OKPY’KaIOIIIECH CpeIb
COeIMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa
bubnnoreka
(V) u pocdopnast OK
33 KHCIJIOTa, PU3HUECKHUE U 12 1
XMUMHUYECKHE CBOMCTBA https://m.edsag
’ .ru/00adf68a
MOJTy4YeHUe
Hcnone3oBanue hocdarto
bubmnnoreka
B KaUECTBE MHUHECPATBHBIX 1OK
34 00peHuii. 3arpsi3HeHUE 01
iﬂn P ot pH https://m.edsoo
PHPOHOU Cpelt .ru/00adfc20
docharamu
VYrnepon, bubnmnoreka
35 pacnpocTpaHeHue B o1 LIOK
npupoze, Guzndeckue u https://m.edsoo
XHUMHUYECKHE CBOMCTBA .ru/00adfd9c
Okcunipl yraepojaa, ux
buznueckue u bubnuotexa
36 XUMHYECKHE CBOMCTBA. o1 ITOK
OKOJIOTHYECKUE https://m.edsoo
po0OJIeMBbI, CBSI3aHHBIE C .ru/00adfebe

okcusioM yriepoaa (1V)

pe3yabTar, GopMyIupoBaTh
000011eHUS U BLIBOBLI 110
pe3yapTaTaMm IPOBEAEHHOTO
OMBITa, UCCIICIOBAHUS,
COCTaBIISAITH OTYET O
MpoJIeJIaHHOM paboTe

INPEJIMETHBIE
PE3YJIbTATHBI
IIPOBOJIUTH peaximu,
TIOJITBEPIKTAIOIITUC
Ka4yeCTBEHHBIN COCTaB
pa3InYHBIX BEILIECTB:
pacro3HaBaTh OIIBITHBIM

nyTéM  XJOpui-, OpoOMHI-,
uoaua-, kapoonar-, ¢ocdar-,
CUJIMKAT-, cyabdar-,
TUJIPOKCUI-UOHBI,  KAaTHOHBI
aMMOHHMSI M MOHBI W3yUYECHHBIX
METAJIJIOB, TMPUCYTCTBYIOIIUE
B BO/JIHBIX pacTBopax
HEOPTraHUYECKUX BEILIECTB;

IIPOTHO3UPOBATH CBOMCTBA
BEIIIECTB B 3aBUCUMOCTHU OT UX
CTpPOCHUS, BO3MOXKHOCTH
MPOTEKaHUS XUMHYECKUX
MpEeBpalieHU B Pa3IMYHBIX



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adf68a
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VYronpHag kuciiora u eé

Bubnuoreka
LHOK

YCIIOBUSX; KJIacCCU(PUIIUPOBATH

37 01 XMMHUYECKHE 3JIEMEHTHI,
ps://m.
co hitps://m.edsoo | yeonrappyeckne  BewecTsa,
.ru/00ae006¢
XUMUYECKHE peakuuu (1o
[IpakTuyeckas pabora Ne
" bubmnoreka | YUCITY 4| COCTaBY
4 no teme "llonyuenue
38 YIJIEKUCIIOTO rasa. 01 EOK// d yHacTIByIOIMX B PCaKIUH
ttps://m.edsoo
KauecTBenHas peakuus Ha r1/008e027e BCHICCTB,  II0  TCIJIOBOMY
kapOoHaT-1oH" ' adhdekTy, N0  HU3MEHEHUIO
IlepBoHavanbHbIE Bu6mmoreka  CTEIICHEH OKUCJICHUS
39 HOHSTUS 00 OPraHUYECKUX 01 LHOK XUMHUYCCKHUX I)J]eMeHTOB);
BEIIECTBAX KaK O https://m.edsoo
COEMHEHUAX YIIIepoaa .ru/00ae054e
bubmnoreka
Kpemunii u ero
40 P 01 HOK
COEIUHEHMUS https://m.edsoo
.ru/00ae080a
[IpakTuueckas pabora Ne
5. Pemenue bubnuoreka
a1 OKCHEPUMCHTAJIbHBIX 02 HOK
3a1a4 110 TeMe https://m.edsoo
«Baxnennie HeMeTaIbl .ru/00ae0bf2
U UX COCAUHCHHMS
KontponbHas padota Ne3 Bubauoreka
42 1o teme «Baxxnenmme 0 IHOK
HeMeTallIbl U UX https://m.edsoo
COCIUHEHUS .ru/00ae0e18
43 OO6m1as xapakTepucTUKa 02 bubnunoreka JINYHOCTHBIE

XUMHUYCCKUX 3JICMCHTOB

LIOK
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44

45

46

47

48

— METAaJIJIOoB.
MeTamnnyeckas CBI3b U
MeTaJUImyecKas
KpHUCTaJUIMYeCKas
pemérka. Pu3ndyeckKue
CBOMCTBa METAJJIOB

XUMHYECKUE CBOMCTBA
METAaJIJIOB.
DIEKTPOXUMUYECKUN P
HANPSDKEHUN METalIOB

OO011ue crmocoobl
HOJTYYEHHS METAJLIOB.
Cnnasbl. Beraucaenus mo
YPaBHEHUSIM XUMHUYECKHX
peaKIMii, €CJIM OJHMH U3
peareHTOB COACPIKUT
PUMECH

[TonsaTne 0 xoppo3uu
METAJIJIOB

[IlenouHbie METATIIBI

OKCHUJIBI U TUAPOKCUIIBI
HATpUs U Kaaus

02

02

02

02

02

https://m.edsoo
.ru/00ae103e

Bubaunoreka
LHOK

https://m.edsoo
.ru/00ael1156

bubmmoreka
IHOK

https://m.edsoo
.ru/00ael1156

Bubmanoreka
HOK

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

Bubmanoreka
HOK

https://m.edsoo
.ru/00ael14b2

bubmmoreka
LHOK

https://m.edsoo
.ru/00ael14b2

PE3YJIbTATBI
UHTEpPEC K OOY4YEHUIO0 U
MO3HAHMUIO,

110003HATCIILHOCTD,
TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO,
MPOEKTHOMN 51
HCCJIEIOBATEIbCKON
JIeSITCIIbHOCTH, K
OCO3HaHHOMY BbIOODY

HaIpaBJIICHHOCTH W yPOBHS
00yueHHUsl B JabHEHIIEM;

METAIIPEJIMETHBI
E PE3YJIbTATBI

yYMEHHE BBIOMPATD,
aHATM3UPOBATH u
UHTEPIIPETUPOBATH
uH(pOpMaIuIo Pa3IMYHBIX
BHJIOB U dbopm

IIPEICTABIICHUS, TOJy4aeMYHO
U3  pa3HbIX  UCTOYHHUKOB
(HayyHO-TIOMYJISIpHAS

JauTepaTypa XHMHYECKOTO
COJIepKaHus, CIPaBOYHBIC
nocoowus, pecypchl
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Bubnuoreka

[llenoyno3zeMenbHbIS
49 METAJUIBI — KATBIIUHA U 03 HOK
A https://m.edsoo
.ru/00ae15e8
bubnuorexa
50 Baxneiimune coequHeHns 03 HOK
KaJbLIus https://m.edsoo
-ru/00ae15e8
51 O6o0meHue u ) 03
CHCTeMaTH3aIrs 3HaHUI
bubnuoreka
59 KécTkocTh BOABI U 03 IHOK
CIocoObl €€ yCcTpaHeHus https://m.edsoo
.ru/00ae1886
[Tpaktuyeckas padora Ne bubnmnoreka
53 6 o Teme "XKécTkocTh 03 IHOK
BOIBI U METOJIBI €€ https://m.edsoo
ycTpaHeHus" .ru/00aelae8
bubnuoreka
54 AmomMuHui 03 HOK
https://m.edsoo
.ru/00aelc64
bubnmmoreka
55 AmM@oTtepHble cBOHCTBA 03 IHOK
OKCHJIa ¥ THAPOKCHIA https://m.edsoo
.ru/00aelc64
bubmmoreka
56 Keneso 04 HOK

https://m.edsoo
.ru/00ae1d86

WntepHera), KPUTUYECKH
OLIEHUBATh MPOTUBOPEUHUBYIO
U HEJIOCTOBEPHYIO
uHOpPMAIIHIO;
INPEAMETHBIE
PE3YJIBTATBI
IPOBO/IUTH peaxiu,
HOJTBEPKIAIOLIHE
KayeCTBEHHBIN COCTaB
Pa3IMYHBIX BEIIIECTB!
pacrno3HaBaTh OTBITHBIM

nyTéM  XJOpui-, OpoOMHI-,
uoaua-, kapobonar-, ¢ocdar-,
CUJIMKAT-, cyabdar-,
TUJIPOKCUI-UOHBI,  KAaTHOHBI
aMMOHHMSI M MOHBI M3yUYECHHBIX
METAJIJIOB, TMPUCYTCTBYIOIIUE
B BOJIHBIX pacTBopax
HEOPTraHUYECKUX BEILIECTB;

IIPOTHO3UPOBATH CBOMCTBA
BEIIIECTB B 3aBUCUMOCTHU OT UX
CTpPOCHUS, BO3MOXKHOCTH
MPOTEKaAHUS XUMHYECKUX
MpEeBpalieHU B Pa3IMYHBIX
YCIIOBUSX; KJIACCUPUIIUPOBATH
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https://m.edsoo.ru/00ae15e8
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OKCI/II[BI, TUAPOKCUIBI 1

Bubnuoreka
LHOK

XUMHUYCCKHUC OJICMCHTHI,

57 cosm xkenesa (1) u sxenesa 04 httos://m.edsoo HCOPraHM4eCKue  BCIICCTBA,
ps://m.
(111) ru/00aE35e6 zﬁf;quKHe ) peaKquOCTa(lzo
58 OGobmere 1 y 04 yqacZBonme B peaKuHZ
CUCTEeMAaTH3AIHsI 3HAHHA
[TpakTrueckas padora No BCIICCTB, 1o TemIoBOMY
7 Pewmenue EuGorexa apdexkTy, 1O  HU3MEHECHHIO
59 KCIIEPUMEHTATLHBIX o 110K CTEICHEH OKHUCJICHMS
3a1a4 1o TemMe https://m_edsoo XUMHUYCCKUX BHeMeHTOB);
«Baxnenmme MeTajiIbl U .ru/00ae3de8
UX COCMHEHUS»
Beruucnenus no
YPaBHCHUSM XUMHYECKHUX
pEaKuuii, €CIIM OJIUH U3 Bubnuoreka
60 pEeareHToB J1aH B U30BITKE 04 [IOK
WUJIU COJIEPKUT IIPUMECH. https://m.edsoo
Brruncnenus maccoBoi .ru/00ae1750
JIONTU BBIXO/1a TPOJYKTa
peaxiuu
61 0O00011eHue u ) 04
CUCTeMAaTH3aIHsI 3HAHHHA
KonTposabnas padora Ne4
62 o TeMe «Baxnenmue 04
METAJIIBI U UX
COCTUHEHUS
BemectBa n MaTepuaisl B bubnnorexa JIMYHOCTHBLIE
63 [IOBCEIHEBHON KU3HA 04 LIOK PE3VJIBTATEI

YCIO0BCKa

https://m.edsoo



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

.ru/00ae3f50

bubmuotexa
64 XUMHUYECKOE 3arpsA3HEHUE 05 IHOK
OKPY’KaIoILleH Cpebl https://m.edsoo
.ru/00ae4270
bubnuoteka
65 Posp xumuu B pereHnn 05 LHOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo
.ru/00ae4270
. bubnuoreka
PesepBHbIi ypoK.
66 O06o0061IEHNE U 05 HOK
CUCTEMAaTH3alMsl 3HAaHUH nitps://m.edso
.ru/00ae0d0a
. bubnuoreka
PesepBHbIi ypoK.
67 O06o061IEHNE U 05 HOK
CUCTEMAaTH3alMsl 3HAaHUH nitps://m.edsoo
.ru/00adb33c
. bubmnorexa
PesepBHBIil ypOK. 110K
68 O6o61eHne u 05
CI/ICTCII\I/-IIaTI/BaI_[I/IS{ 3HAaHUU ftps://m.2dso
.ru/00ad9ch2

OCO3HAaHHUC OCHHOCTHU
KHU3HH, OTBCTCTBCHHOI'O
OTHOILICHUA K CBOCMY

3I0POBBIO,  YCTaHOBKM  Ha
3I0pOBBIA  00pa3  KHU3HH,
OCO3HaHUE TOCIEACTBUA U

HETpUATHE BPEIHBIX
IIPUBBIYEK (ynotpeOnenus
QJIKOTOJIS, HApPKOTHKOB,
KypeHHusi), HEO0OXO0IUMOCTH
coOroIeHus TIpaBUJI
0e30macHOCTH pu

0o0pallleHU C XUMHUYECKUMU
BEIIECTBAMH B  OBITY WU
pEAIBHOM KU3HU,

METAIIPEIMETHBI
E PE3YJIBTATHBI

yMEHHE MIPUMEHSTh
pazinyHbIe METOJIbI U
3ampochkl  MpU  TIOUCKE |
orbope  uHbOpMAMK |
COOTBETCTBYIOIIUX  JAHHBIX,

HEOOXOTUMBIX IS
BBITIOJIHEHUS ~ YYEOHBIX |
ITO03HABaTEIbLHBIX 3aJ1a4
OIPEAECIEHHOTO TUIIA,

npuoOpeTeHrue  ombiTa B
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obnactu HUCIIOJIb30BaHUA

nH(popMaImoHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, OBJIJICHUE
KYJbTYypOU AKTUBHOTO
UCIIOJIb30BAHUSL  Pa3IUYHBIX
MOMCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO  BBIOMpaTh
ONTUMAJIbHYIO bopmy
npeacTaBiieHuss WHGOpMaIIH
u WJUTEOCTPUPOBATh
peniaemele 3a/1auu
HECJIO0KHBIMU cXeMamy,
JarpaMMamH, TPYTUMHU
dopmamu  rpaduku U UX
KOMOMHAIIMSIMHU;

IMMPEAMETHBIE
PE3YJBbTATBI
MPUMEHSTH OCHOBHBIE
ornepauuu MBICITUTEIbHON
JNEATEIbHOCTH — aHajuu3 |
CUHTE3, CpaBHEHHUE,
00o001IeHue,

CHUCTEMAaTU3ALUIO, BbIABICHUE
IIPUYUHHO-CJIEICTBEHHBIX

CBsI3€M — Uil WU3y4YECHUSA
CBOMCTB BEIIICCTB u




OBILEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

XUMHUYCCKHUX pCaKHHﬁ,
CCTCCTBCHHO-HAYYHBLIC

METOIBI [TO3HAHHS —
HaOJIr0IeHNE, HU3MEpPEHHE,
MOJICJTUPOBAHUE,

OKCIIEPUMEHT (pEaIbHBIA |
MBICJICHHBIN).







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






