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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS 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 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOTO Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 0O0y4YeHUs] XUMUU Ha YPOBHE 11€JIEN n3ydeHusl peaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOM y4eOHOM  JesATENbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00YyJaIONTUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHusi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uaydyeHuro. ColiepaHHUE CKIIAbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJTYyYECHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHrWe XUMHHM MOPOUCXOAUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMECHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe TMpUOOIIeHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y O0Oy4yarommxcs TYMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO H
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 gacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

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.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHNS, PA3I0KEHNUs, 3aMEIICHHsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIIOJIEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHMUS] XMMHUYECKHX pEeaKlMil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4EHUE CIOCOOOB pa3JesieHus CMeceil: C MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUS KUCTopoAa B J1abOpaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MMapHUKOBOI0 3 deKTa, pazpyiieHrne 030HOBOTO CIOsI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KHU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHusi TopeHus (Mmokapa), O3HAKOMJICHHE C oOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHNE O0pa3Il0OB HEOPTraHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yieMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenpeneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporniecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHNUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUEC
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUW U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapakTtepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CossiHass KUCJIOTa, XMMUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3HYECKHE W XUMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COCOIUHEHHN B Mpupoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHHs. A30T, PaCHpOCTPAHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl COETMHEHUSIMU 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 XUMHUIECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaUYECTBE MUHEPATBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B mpupoae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mpencTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HUX COEJUHEHHI (BO3MOXXHO UCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpPEHUHl, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKAHUSI, B3ANMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHWE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus W Kanuda. l[IpuMeHeHne WIEeNOYHBIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbLWA, aJIIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAbHBIX 3a71a4 10 TeMe «BakHeunime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccupukalusa, NepUOAUIYHOCTb, HAOIIOCHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAUIO, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIBHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKA CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IT03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOil, MOOCTYMHBIMU TEXHHUUYECKUMH CpeACTBAaMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUST TpaBuUi OE30MACHOCTH TMpH  OOpallieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpPOoIecC, SKCIEPUMEHT U APYToe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 00ECTeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NMPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3YyUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH IPUPOIHOU
Cpelbl.

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  pPE3yJbTaThl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB 10 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO MaHHOW (enepanbHO paboyeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIEHUS  DJJEMEHTOB B OWMHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTeMbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMH XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XUMHYECKHE  OKCIIEPUMEHTHI IO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpymnma)» u «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij  sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUEe BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPKaasi OMHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;

e TIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

e COONIONATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  HOCyIoll |
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3o00pa3HbIX BEUIECTB (AMMHUaKa U YTIECKUCIIOro ra3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TMPUMEHATH OCHOBHBIE OMEPAIMU MBICIUTEIHHONU JIEATEILHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0pasoBatenbHON TTporpamMMmsI (8 Ki1acc)

Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus
pe3yibTara
1 ITo teme: "llepBoHavaabHbIE XUMUUECKHE OHATHA"
1.1 PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKMX MOHSATH: aTOM, MOJEKYyJa,

XUMHMYECKHHA DJIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BEHIECTBO, CMECh
(omHOpOIIHAS M HEOJHOPOJIHAs), BAJIEGHTHOCTh, OTHOCUTENIbHAs aTOMHAsl U
MOJIEKYJISIpDHAsl Macca, KOJIMYECTBO BEHIECTBA, MOJIb, MOJSIPHAs Macca,
MaccoBasi J0J1s1 XUMUYECKOT'0 3JIEMEHTa B COEAMHEHUH, MOJIAPHBIN 00BeM,
XUMHUUYECKas peakius, KilacCUPHUKalus peaklHil: peakluu COeTUHEHHUS,




peaKuuu paslioKeHUs, peaklUHd 3aMEelIeHHs, peakuu oOMeHa, HK30- U
SHAOTEPMHUYECKUE pEaKIHH, TeIIoBo dh(dEeKT peakuu, pacTBop,
MaccoBas J10Jig BelecTBa (MPOLIEHTHAsI KOHIICHTPAIHs) B pacTBOPE

1.2 WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX TIOHATUH U
MPUMEHSITh 3TU TIOHATHUS TIPHU ONIMCAHUU BEIIECTB U UX MPEBpAICHUH

1.3 UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBJICHHS (HOpMYI
BEIIECTB U YPaBHEHUN XUMHUECKUX PeaKIUi

1.4 pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSTHCTBA
coCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHUsl, 3aKOHa ABOTraipo

1.5 OTIpeIEIISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX

1.6 KJIacCUPUIIUPOBaTh XUMHUYECKHE pEaKIuu (MO0 YHCIYy H COCTaBy
YYaCTBYIONINX B PEAKIIUH BEIIECTB, TI0 TETUIOBOMY P PEKTY)

1.7 BBIYHCIISTH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB

1.8 BBIYUCIISITH MacCOBYIO JIOIIO XMMHYECKOTO dJIEMEHTa 1o QopMylie
COCIMHEHHS,

1.9 BBIUHCIISTH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 MPUMCHSTh €CTECTBEHHO-HAYYHBIC METOJbl IIO3HAHUS - HaOJIIOJICHUE,
MU3MepeHue, MOICTUPOBaHNE, SKCIIEPUMEHT (pealIbHbIN U MBICIICHHBIN )

2 [To Teme: "Baxkueiiue npeacTaBUTENIN HEOPTraHUUYECKUX BEIIECTB"

2.1 pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX MOHSITHIA: OKCHUI, KHCIOTa,
OCHOBaHUE, COJIb

2.2 OTIpENeNATh TMPUHAICKHOCTh BEIIECTB K  OMNPEAEICHHOMY Kiaccy
coeinHeHuil o Gopmynam

2.3 KJ1accu(UIUpPOBaTh HEOPraHMUECKUE BEIIECTBA

24 XapaKTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKAAsl OMHCAHUE IPUMEPAMU MOJICKYIISIPHBIX
ypaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

2.5 MPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOTO
CcOoCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XHMHYECKUX TIPEBpallleHUN B
Pa3IMYHBIX YCIOBUIX

2.6 ClIe[oBaTh ~ TpaBWJIaM  TOJB30BAaHUS ~ XUMHUYECKOW  TIOCYIOH |

1a00paTOpHBIM  O0OPYZOBAaHUEM, a TakXKe IpaBWiIaM OOpaleHus C
BCIICCTBAMHU B COOTBCTCTBHMM C HMHCTPYKOUAMU TII10 BBIIIOJHCHHIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHHIO U COOMpaHMIO
ra3oo0pa3HbIX BelIeCTB (BOJOpPOAAa W KHCIOpPOJa), TNPUTOTOBIICHUIO
pPacTBOPOB C OMNpEAETICHHON MaccoBOM J10Jieil pacTBOPEHHOI'O BEIIECTBa,
IJIaHUPOBATH u IIPOBOAMTH XUMHUYCCKHUEC SKCIICPUMCHThI 110




pacro3HaBaHHUIO PACTBOPOB INEJIOYEH M KUCIOT C MOMOIIBI0 HHANKATOPOB
(;makmyc, GpeHondranent, METUIOPAHXK U APYTHE)

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHHUIO XMMUYECKOM peaKuu

I[lo Tteme: '"llepmommueckuit 3axkoH u Ilepuoamnueckas cucrema
xumuueckux  snemeHToB .M. MenneneeBa. CTpoeHHE  aTOMOB.
Xumnueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEaKIINK"

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IOHSATHH: SApO aroma,
AJIGKTPOHHBIA  CJIOH aroma, aroMHas OpOHWTaldb, paAAUYC aroma,
XUMHMYECKas CBSA3b, IOJSPHAs W HENOJIpHAas KOBAJICHTHAs CBSA3b,
JJIEKTPOOTPULIATEILHOCTE, UOHHAS CBA3b, MOH, KaTUOH, aHWOH, CTEIECHb
OKHCJICHUS

3.2

KJ'IaCCI/I(i)I/II_[I/IpOBaTI) XHUMHUYCCKUEC IJICMCHTHI

3.3

ONKCBHIBATh M XapaKTepu3oBaTh TaOMUuHyr Qopmy [leproamueckoii
CUCTEMBl XHMHYECKHX DJJIEMEHTOB: pa3jiMyaTh TOHATHS 'TJIaBHAs
noarpynna (A-rpynmna)" u "nobounast noarpynna (b-rpymnmna)", "mansie" u
"OopmIne" mepruoab!

3.4

packpsiBaTh cMbichn  Ilepmogmueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHUE TEPUOJUYECKON 3aBUCHMOCTH CBOWMCTB
XUMHUYCCKUX DJICMCHTOB OT UX IIOJIOKCHHS B HepnozmquKOﬁ CHUCTEMCE

3.5

COOTHOCHTBH 0003HAUEHUsI, KOTOpBIe UMEIOTCs B Tabiwmue "lleproamueckas
cucreMa XHMMHUYecKMX 3neMeHToB J[.M. MenzaeneeBa" ¢ uuCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3aps sfpa, OOIllee 4YMCIO SJEKTPOHOB U paclpesielieHue HuxX 1o
AJIEKTPOHHBIM CJIOSIM)

3.6

OMpEaACIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

ONpeAeNsATh BHJ XHUMHYECKOW CBSI3M (KOBaJIeHTHass W HOHHas) B
HEOPraHUYECKUX COCAUHEHUSAX

[TpoBepsiembie 371eMEHTHI coaiepskanust (8 Kiacc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

HepBOHaHaJ'IBHBIe XUMHUYCCKUC ITOHATHA

1.1

HpC,Z[MeT XUMHHU. Pollb XUMHH B *KU3HHU Y€I0BEKA. XUMHUSI B CUCTEME HayK. Tena
" BerecTBa. OU3HMUYSCKHUE CBOMCTBA BCIICCTB. ArperaTHoe COCTOSIHHEC BCIIIECTB

1.2

ITonsarre o Meromax mo3HaHusg B xuMun. Yucrteie BemecTtBa U cMecu. CriocoO0b!
paszeneHus cMecen

1.3

ATOMBI M MOJEKyJIbl. XHUMHYECKHE d3JeMeHThl. CHMBOJIBI XHMHUYECKHX
351eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE
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Xumudeckas ¢opmysa. BaleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA COCTaBa BCIIICCTB. OTtHocuTenbHas aTroMHasa Macca. OTHOCUTEIbLHAS
MoJIeKYJIsipHas Macca. MaccoBasi 10J1s1 XMMUYECKOT0 3IEMEHTa B COETUHEHUHT

1.5

KommuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsA3b KOJWYECTBA,
Macchl W 4YHCIA CTPYKTYPHBIX EIUHHI] BellecTBa. Pacdersl mo ¢opMmyiam
XUMHUYECKAX COEIUHEHUIN

1.6

®dusnyeckne W XUMHYECKUE SIBICHUS. XHMMUYECKas pPeakUus W €€ NPHU3HAKH.
3aKOH COXpaHEHUs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccubukamms
XMMHYECKHX PEaKnui (COCANHEHHUS, Pa3JIOKEHHUs, 3aMEIeHHs, OOMeHa)

1.7

XUMHYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIIaMHU
paboTel B JabopaTopuM W TpPHUEMaMH OOpalleHHus C J1abopaTOPHBIM
o0opy/noBaHUEM, W3yUYe€HHUE U ONUCaHUuE (UINYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIECTB, HaOMoieHne pu3nieckux (IJIaBlIeHUE BOCKA, TasiHHUE
JIbJa, pAacTUpPaHHWE caxapa B CTYNKe, KHUIICHHE W KOHJCHCAIUS BOJIBI) H
XUMHUYECKUX  (TOpeHHe  CBEYHM, MpOKATMBaHWE  MEIHOM  IMPOBOJIOKH,
B3aUMOJICKCTBHE MeJla C KHCIIOTOH) SIBJICHHWM, HAOJIIOJCHHE | OIHCAHUE
MPU3HAKOB  MPOTEKaHUS XUMHUYECKMX peakuuil (pas3lokeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHUe THAPOKCHIA
Menu (II) mpu HarpeBaHWu, B3aMMOJICWCTBHE JKeJie3a C PAaCTBOPOM COJIM MEIU
(I), wu3yueHue cmocoOOB paszueneHuss cMmecedl (C TOMOIIbIO MarHuTa,
GuIbTpOBaHWE, BBIMAPUBAHUE, AUCTUUIALHS, XpoMaTtorpadus), MpOBEICHUE
OUYHCTKU MOBAPEHHOW COJIM, HAOIOJICHHE U OMKMCaHUE PE3yJIbTaTOB MPOBEICHUS
OTbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPaHEHHWS MAacChl, CO3JIaHhe MOJeNei
MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxwnelime npencTaBuTenM HEOPraHMYECKUX BEIECTB

2.1

Bo3nyx - cmech rasoB. CocraB Bo3ayxa. Kuciopon - smemeHT M mpocToe
BemiecTBo. HaxoxaeHue kuciopona B NpHUpone, (U3NYECKHEe U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Okcunbl. IIpumenenune xucinopoga. CrocoObl
MOJy4eHUsl KHUCIIOpoJia B J1a0opaTopuud M MPOMBIIIEHHOCTH. KpyroBopot
Kucsopofa B pupoje. O30H - alutoTportHas MOAU(UKAIHS KUCIOPOaA

2.2

TennoBoii 3¢hpexT XuMHuyeckol peakuu, TepPMOXUMUYECKUE YPaBHEHUS, K30~ U
SHAOTEPMHUUYECKUE peakUuu. TOIIMBO: yrojb M METAaH. 3arpsA3HEHHE BO3/1yXa,
yCUJICHHE MapHUKOBOTO 3¢ deKTa, pa3pyIieHue 030HOBOTO CIIOS

2.3

Bonopoa - snemeHT m npocrtoe BemectBo. HaxoxaeHue Bomopoaa B HNPUPOJIE,
¢dbu3nueckue M XUMHUYECKHUE CBOICTBa, MPUMEHEHHE, CIOCOOBI MOJIYYEHHS.
Kucnors! u conu

2.4

MounsipHblii 00b€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusunyeckue cBoicTBa BoJbl. Boma kak pactBoputenb. PactBopsl. Hackiennbie
Y HEHACBHILIEHHBIE pAaCTBOPBL. PacTBOpUMOCTh BEHIECTB B BoAE. MaccoBas 10
BEIIECTBA B pacTBOpe. XHUMHYECKHEe CBOMcTBa BOAbl. OcHoBanus. Poib
pacTBOpPOB B MpPUPOJE U B KU3HU ueioBeka. KpyroBopor Bojabl B MpUPOJE.
3arpsi3sHEeHHEe TPUPOAHBIX BOoA. OXpaHa M OYMCTKA MMPUPOJTHBIX BOJT




2.6

Knaccudukanmss Heopranuuecknx coenuHeHnid. Oxcuapl. Kiaccudukarus
OKCHJIOB:  coyieoOpa3yromme (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U
HeconeoOpazyromue. Homenknatypa oxcuaoB. duszmueckue M XUMHUECKHE
CBOKMCTBA OKCHAOB. [loiryueHne okcuioB

2.7

OcHoBanust. Kmaccudukanyuss OCHOBaHME: IIEIOYM M HEPAaCTBOPHUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHuil. du3nueckne U XUMHUYECKUE CBOMCTBA
ocHoBanuil. [lomydyenne ocHOBaHUI

2.8

Kucnorsl. Knaccudukamus kucnor. Homenkmarypa kucnor. dusmueckue u
XUMHUYECKHE cBoMcTBa KuciaoT. Pgan aktuBHoctu MetauioB H.H. bekerosa.
[Tonyyenue kucior

2.9

Comu. Homenknarypa coneid. dusznyeckue M XUMHUYECKHE CBOMCTBa COJICH.
ITonyuyenue conen

2.10

I'eneTtmueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ
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XHAMHMYECKUN  OKCIIEPUMEHT:  KAYECTBEHHOE  OIPEIEICHUE  COJEp KaHUs
KHUCJIOpOAa B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHWE M H3y4YCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEUCTBUS BEILIECTB C KHUCIOPOJIOM U
yCJIOBHS BO3HMKHOBEHUS U NpPEKpalleHUsl ropeHus (moskapa), 03HaKOMJICHHE C
o0pa3maMi OKCHJOB W OIMCAaHWE UX CBOWCTB, TONy4YeHHE, coOupaHue,
pacrio3HaBaHME W HU3y4eHHME CBOMCTB Bojaoponaa (TopeHHe), B3auMOeHcTBUE
Bojopoaa ¢ okcugoMm meau (I1) (BoO3MOXKHO HCTIOJIb30BaHUE BUIEOMATEPHAIIOB),
HaOmozeHne oOpa3loB BEUIECTB KOJIMYECTBOM |  MoOjib, HCCIeI0BaHUE
0COOEHHOCTEH pacTBOPEHHsI BEHIECTB C  PAa3IMYHOH  PAaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHONM MaccoBOM J0iel pacTBOPEHHOIO
BELIECTBA, B3aWMOJACWUCTBHE BOJbI C MeTalJlaMd (HaTpUEM U KaJbIHEM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJIEOMAaTEPUAIIOB), ONPEAETICHHE PACTBOPOB KUCIOT
U 11eJI0Yel ¢ MOMOIIbIO HMHIMKATOPOB, UCCIeA0BaHNEe 00pa3l0B HEOPTraHUYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAONIO/IEHHE U3MEHEHUSI OKPACKU MHIMKATOPOB B
pacTBOpax KHCIOT M IIesiodel, u3yueHue B3aummojenctus okcuaa meau (II) c
pacTBOPOM CEPHOM KHCIOTBHI, KUCIOT C METalllaMU, PEaKLUi HENTpaau3aluu,
[I0JIy4€HHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO METaula APYTUM
U3 pacTBOpa COJIM, PELIEHUE DKCIEPUMEHTANbHBIX 3a7ad 10 TeMme "BaxHeimue
KJIACChl HEOPTaHUYECKUX COeAMHEHUN"

[Iepnonnueckuit 3akoH u lleproanyeckas cuctema XuMU4YeCKHX emeHToB J[. 1.
MenpeneeBa. CrpoeHue aromMoB. Xumuueckass CBsA3b. OKHCIUTENBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

3.1

[lepBbie monbITKM Ki1accuUKaAIMKM XUMUYECKUX 3J1eMeHTOB. [ToHsTHE O rpymnmax
CXOAHBIX 3JEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHBIE METAIUIbI, T'aJOTEHBI,
WHEPTHBIE Ta3bl). OJEMEHTbI, KOTOpble 00pa3yioT am¢OoTepHbIE OKCHUIbl U
TUJIPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XxuMu4eckux simemeHToB [I.M.
Menpeneesa. Kopotkonepuoanas u jymHHonepuoHas ¢opmsl [leprnoaunueckoit
cucrembl xumuueckux dyiemMeHToB .M. Menneneesa. Ilepuoapl U rpymnmsl.
OU3NYECKU CMBICT TOPSAKOBOTO HOMEpa, HOMEpPOB MEPHOAA W TPYIIIbI
3JIEMEHTAa




3.3

Ctpoenne atomoB. CoctaB aToMHBIX sijaep. M3orombl. DmekTpoHsl. CTpoeHUE
INEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuonuueckoit cuctemsl .M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA MO ero noyioxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUS pajJdyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJIMYECKMX W HEMETANIMYECKHMX CBOMCTB MO TpyINaM U MEpHOIaM.
3nauenue llepuomuueckoro 3axoHa u Ilepuoguyeckoil CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku U npaktuku. [[.M. MenpaeneeB - ydeHbId U
rpaKJIaHUH

3.5

Xumnueckass cBsi3b. KoBanieHTHast (moyisipHass W HEMOJSIPHAsi)  CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

Crenenp oxuciacHus. OKUCIHTEILHO-BOCCTAHOBHTCILHBIC pCaKknuu. Hpoueccm
OKUCJICHHS B BOCCTAHOBJICHHS. OKHUCIIMTEIIM U BOCCTAHOBHUTEIIN

3.7

XUMHUECKUN S3KCIIEPUMEHT: M3ydeHHe oOOpa3loB BEIIECTB METALIOB MU
HEMETAJUIOB, B3aUMOJEWCTBUE THUIAPOKCHAA LHHKA C pPAacTBOPAaMU KHCIOT U
LIEJIOYEH, ITPOBEJEHUE OINbBITOB, WIIOCTPUPYIOIIUX IPUMEPBI OKHCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHNs, COETUHEHMS])

[TpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0OpazoBaresbHON TTporpamMmsl (9 Kiacc)

Kon

HpOBepﬂeMLIe IpEeAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOH

MIPOBEPSIEMOTO 00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

pe3ynbTaTa

ITo Teme: "BemniecTBo 1 XxumMHuueckas peakuus"

pacKpbIBaTh  CMBICII  OCHOBHBIX XWUMHUYECKMX IIOHATHUM: pPacTBOD,
BJIEKTPOJUTHI,  HEJJIEKTPOJIUTBI,  JJIEKTPOJMTHUYECKAS]  THCCOLMALIUS,
peakiuu HMOHHOTO OOMEHa, KaTauu3arop, XHMHYECKOe paBHOBECHE,
oOpaTuMble U HEOOpATUMBIE PEAKIINH, OKUCITUTEIbHO-BOCCTAHOBUTEIHLHBIC
peaKUurH, OKUCIUTENb, BOCCTAHOBUTEIb, OKHMCIEHHUE U BOCCTAHOBJIEHUE,
ajutoTponusi, aM(poTepHOCTh, XUMUYECKas CBsI3b (KOBaJEHTHAs, MOHHA,
METaJlIu4ecKasi), KpUCTAJUIMUeCKas  peIlieTKa, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKiuu

HWIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHUX HOHATHH W
NMPUMCHATH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX npeBpameHHﬁ

COCTaBJIATh YpPaBHEHHUS DJIEKTPOJUTHYECKONM AMCCOLUALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJTHBIE U COKPAICHHbIE YPABHEHHS PEAKIIM HOHHOTO
oOMeHa

PaCKpbeIBaT6 CYHIHOCTHh OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKquI
MOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3TUX pCaKI_II/Iﬁ




1.5

MIPOBOAUTH PAcUeThl [0 YPaBHEHUIO XUMUYECKOI peakuuu

Ilo Temam: "Hemeramipl M ux coemuHeHus" u "MeTawibl W HUX
coequHeHnsa"

2.1

XapakTepu30BaTh (OMUCHIBATh) OOLIME W crHeuuuyeckrne XUMHUYECKHE
CBOMCTBA IPOCTBIX M CIIOKHBIX BELIECTB, IOATBEPXKAAs OIMCAHHE
IIpUMEpaMu MOJIEKYJSIPDHBIX M HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIIUH

2.2

COCTaBJISITb  YPaBHCHUA peaKHHﬁ, MOATBCPIKAAIOIMUX CYHICCTBOBAHUC
TCHETHUYECKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPpOrHO3UpPOBATh CBOMCTBaA BCIIECTB B 3aBUCHUMOCTH OT HX CTPOCHMII,
BO3MOXHOCTH MPOTCKAHHUA XHUMHYCCKUX HpeBpaH_[eHI/Iﬁ B Pa3/IMYHBIX
YCJIOBHUAX

2.4

clieoBaTh ~ MpaBWJIaM  TOJb30BAaHUS ~ XMMHUYECKOW  MOCyIoll U
na0opaTOpHBEIM  O0OPYIOBAaHUEM, a TakXKe IpaBWIaM OOpameHust C
BEUIECTBAMH B COOTBETCTBHM C HWHCTPYKUHUSMU IO BBIIOJHEHUIO
7ma00PaTOPHBIX XUMHUYECKHX OIBITOB 10 TIONYYCHHIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTO ra3a)

2.5

MPOBOJAWTh  PEaKIMH, IOATBEPIKIAIONIME  KAaYeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM ITyTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonar-, ¢docdar-, cuiIHKaT-, cylnb(ar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB, IMPHUCYTCTBYIOIIHAE B
BOJHBIX paCTBOpaxX HEOPraHMUECKUX BEIIECTB

ITo Teme: "Xumus u okpyxaromias cpena”

3.1

pacKpbIBaTh CMBICH OCHOBHBIX XuMmuueckux mnonHstuit: ITJIK Bemectsa;
KOPpO3HsI METAJUIOB

3.2

IPUMEHSTH OCHOBHBIE OIIEPAIIMH MBICJHTELHON JESTEIBHOCTH - aHAIIN3 U
CHHTE3, CpaBHEHHE, O000OIIeHHe, CHCTEMAaTHU3allMi0,  BBIIBICHHE
NPUYAHHO-CIECTBEHHBIX CBA3€H - JUIA W3YyYEHHs CBOWCTB BEIIECTB M
XMMHYECKHX PEaKIHif; eCTeCTBCHHO-HAYYHbIE METO/AbI IO3HAHUSA -
HaOJII0/ICHHE, M3MEPEHHE, MOJIEIMPOBAHKUE, DKCIIEPUMEHT (pealbHBIH |
MBICIICHHBIH)

ITpoBepsiemble y1eMEHTHI coepkanus (9 kiacc)

Kon

[TIpoBepsieMbIil AIEMEHT COJEPHKAHUS

BemectBo n xumundeckas peakuus. [loBropenue

11

[Tepnonnueckuit 3akoH. Ilepunoauyeckas cucrema XUMUYECKUX ieMeHToB J[. M.
MenpneneeBa. CTpoeHue aTroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMHCTB
XUMHUYECKHX OJJIEMEHTOB IEPBBIX TPEX IEPUOAOB, Kalus, Kalplusig H HX




COCAMHEHHI B COOTBETCTBHM C IOJOXEHUEM 3JIeMeHTOB B Ilepuoanueckoi
CUCTEME U CTPOECHUEM UX aTOMOB

1.2

CrpoeHue BellecTBA: BMJbI XMMHMUYECKOM CBA3M. THUIIBI KpPUCTAIIIMUECKUX
pEeUIeTOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAININYECKON PEIIETKU U
BUJa XUMHYECKOW CBs3u. Kitaccudukamus u HOMEHKJIATypa HEOPTaHUYECKHUX
BeUIeCTB (MEXAyHapoAHas U TpUBHANbHAs). XMMUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3iIMYHbIM  KJlaccaM  HEOPraHUYECKUX  COEAUHEHMUH,
TE€HETUYECKasl CBSI3b HEOPraHUYECKHUX BEILIECTB

1.3

Krnaccudukanus XMMUYECKUX PEeaKIUil M0 Pa3IMYHbIM MTPU3HAKaM (II0 YHCITY U
COCTaBy Y4YACTBYIOIIMX B pEAaKLUUU BEIIECTB, NO TemioBoMy 3ddekry, 1o
M3MCHEHUIO CTENECHEH OKHMCIEHUS XUMHUECKHUX 3JIEMEHTOB, IO 0OPaTUMOCTH, IO
Y4acTHIO  KaTajau3aropa). OK30- u SHAOTEPMUUYECKUE  PEaKLUH,
TEPMOXMMHUYECKHE ypaBHEHH. [I0HATHE O CKOPOCTH XMMUYECKON peaKkinu

1.4

[Tonste 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHMUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U I'eTepPOreHHBIX peakuusx. [IoHsATHe 0 XUMHUYECKOM paBHOBECHHU.
@daxTophl, BIUAIOIIME HA CKOPOCTb XHUMHUYECKOW peakUuu U IOJIOKEHUE
XUMHUYECKOI'0 paBHOBECHUS

1.5

OKHUCINTENHEHO-BOCCTAHOBUTEIHHBIC peaxiuu, AJIEKTPOHHBIN Oananc
OKHUCJIUTEITHbHO-BOCCTAHOBUTEIBHON ~ peakiiuu.  CocTaBieHWE  ypaBHECHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C HCIOJb30BAaHHEM METO/A
3JIEKTPOHHOTO OajaHca

1.6

Teopust AMEKTPOIUTUYECKON AUCCOLMALMU. DJEKTPOJIUTHI M HEIIEKTPOJIUTHI.
Karnonsl, annoHbl. MexaHu3M AMCCOLUAMK BEIIECTB C Pa3JIN4YHBIMU BUIAMU
xumuueckoi cBs3u. Crenenp nuccouuanuu. CUIbHbIE U caa0ble AJIEKTPOJIUTHI.
Peakiiun noHHOTO OoOMeHa. YCIOBHsI NMpPOTEKaHHUs pPEaKLUi MOHHOro oOMeHa,
MIOJIHBIE W COKpAIlleHHbIE HOHHBbIE ypaBHEHHUs peakuuid. CBoilcTBa KHCIIOT,
OCHOBaHMH U cojJedl B cBeTe TpEeACTaBICHUH 00 3IIEKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIE peakuy Ha OHBL. [ToHsATHE 0 rMaponan3e conen

1.7

XHWMHMYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKHUX
pELIETOK HEOPraHMYeCKUX BEIIECTB - METAJUIOB M HEMeTauloB (rpapura u
arMasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpusi); MCCIENOBAHUE 3aBUCHUMOCTHU
CKOPOCTHM XUMHUYECKOW pEakIMHh OT BO3AEHCTBHS pa3IMYHbIX (HAKTOPOB;
HCCIEAOBAHUE  DJIEKTPOIPOBOJHOCTHM  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALMM  KUCJIOT, INeilo4ed U cojeil  (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); IPOBEJEHUE  OMNBITOB, WUIIOCTPUPYIOMIUX TPU3HAKU
IPOTEeKaHMs peakiii MOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BbIAEICHHE rasa,
oOpa3oBaHHe BOJbl); ONBITOB, HWIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEaKLUUil (TOpeHHe, PeaKkluu pPa3oKeHHs, COCTUHEHUs);
pacro3HaBaHUE HEOPraHWYECKUX BELIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIUN
Ha UOHBI; pELICHUE DKCIIEPUMEHTAJIbHBIX 3a1a4

HemeTannsl 1 UX COeIUHEHUS

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OcCOOEHHOCTH CTPOEHHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHne u pu3nyecKrue CBOMCTBA MPOCTHIX
BEIIECTB - TaJOreHOB. XHMHYECKME CBOWCTBA Ha IIpUMEpe  XJopa




(B3amMoOJIelicTBHE C MeETajUlaMH, HEMeTa/UlaMH, IIesiodamu). XJIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIyueHHUE, MpuMeHeHue. JleiictBue
XJIOpa M XJIOPOBOJOPOJa Ha OpraHu3M 4esioBeKa. BakHeillue XJopuabl U UX
HAXO0XJECHUE B IPUPOJIE

2.2

OOmas xapaktepuctuka 531eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nyeckue CBOMCTBA
NPOCTBIX BEHIECTB - KHUCIOpOJa U Cepbl. AJUIOTPONHBIE MOAU(UKAIUU
KHUCJIOpOAa U cepbl. XuUMHUUecKue cBoiicTBa cepbl. CepoBOIOpOJ, CTPOEHHE,
¢usnveckne W XUMUYECKHe CBoicTBAa. OKCHIBI cepbl Kak IpeICTaBUTEIN
KHUCJIOTHBIX OKcHJ0B. CepHast KucioTa, (GU3MYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme Kak TpeACTaBUTEINs Kiacca KHUCIOT U crenudpudeckue). XuMUYeCKHe
peakiuy, JeKallde B OCHOBE IPOMBILIUIEHHOIO crnoco0a MOJy4eHHs CEepHOH
kucioThl. Ilpumenenue. Conm cepHONM KHUCIOTH, KAaueCTBEHHAsh pPEaKLus Ha
cynbdar-uoH. HaxoxxaeHue cepbl U ee COCIUHEHUH B MpUpojae. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpefbl COCIMHEHHUSIMU Cepbl (KUCIOTHBIE O],
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPAILEHUS

2.3

OOmiass xapakTepucTuka »dJeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEpPHbIC CTEMEHU OKUCIEHUSA. A30T, paclipoCTpaHEHUE B MIPUPOJIE,
¢dbusznueckue U xuMudeckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHUaK,
ero ¢u3MYeCKMe M XHUMHUYCCKUE CBOWCTBA, ToNydyeHUe W mpumeHeHue. Comu
aMMOHHS, UX (PU3HUECKHE U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas
peakius Ha MOHBI aMMOHHsS. A30THasl KHCIIOTa, €€ TOoJydeHue, PU3NICCKUue H
XUMHYECKHE CBOMcTBa (00lIMe Kak TMpeACTaBUTENs Klacca KHUCIOT H
cnenuduueckne). Vcnonb30BaHWE HUTPATOB W COJICH aMMOHHSI B KAaueCTBE
MUHEPAIBHBIX yH0OpeHuH. XUMHUYECKOe 3arpsi3HEHUE OKpPYXKArollel cpebl
COCIMHCHUSIMHU a30Ta (KUCJIOTHBIE [OXKIH, 3arpsi3HEHHE BO3]lyXa, IMOYBBI M
BOJIOEMOB)

2.4

docdop, amnorponHsle Moaudukanmuu ¢docdopa, GuMUecKue U XUMUYECKHUE
cBoiictBa. Oxcun docdopa (V) u dochopHas kwuciora, Qusnyeckue u
XMMHUYECKHe CBOWCTBa, monydeHue. lcmonb3oBanue (ocdaroB B KauecTBe
MUHEPAIBHBIX YI0OpEeHU

2.5

O6mas xapakrepuctuka smeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHUS. YTJIEPOJ, aUIOTPOITHbIE
Moau(UKaIMK, pPACIpPOCTpaHEHHE B MpUPoAe, (U3MUECKHMEe U XUMHYECKHE
cBoiicTBa. Ancopbuus. KpyroBopor yriepoaa B mpupoje. Okcunbl yriaepoja, ux
(1)I/IBI/I‘-I€CKI/I€ U XHUMHYCCKHUC CBOI\/JICTBa, JleICTBI/IC Ha JKUBBIC OpPTraHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. DKOJOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIAOM
yrinepona (IV); rumoreza rnoGanbHOTO MOTEMJIEHUS KIMMATa; IMMAPHUKOBBIN
a¢dekt. YrompHas KHCIOTa U €€ COJU, UX (PU3MUECKUEe U XUMUYECKHE CBOMCTBA,
IMOJIYYCHHUE W TIPUMCHCHUC. KauecTBenHas pc€aKknuuda Ha Kap6OHaT-I/IOHI)I.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIUHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIICTBE

2.6

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX
yraepoaa (MeTaH, 3TaH, JTWUJIEH, alETWIEH, O3TaHOJ, IJIMIEPUH, YKCyCHas
kucnota). Mx cocraB m xumuyeckoe crtpoenue. [loHsTHE O OHONOrMUYECKU
BAKHBIX BEIIIECTBAX: KUPax, O€IKax, yriaeBoJax - U UX POJIH B )KHU3HU YETIOBEKA.




MartepuanbHOE €AMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COEAMHEHUN

2.7

Kpemuuii, ero ¢pusndeckne u XUMUYECKUE CBOMCTBA, MOJIyYEHHE U PUMEHEHHE.
Coenunenus kpemHus B npupoje. OOmmme mpeacTaBieHuss 00 OKCHIIE KpEeMHUS
(IV) u kpemauneBoit kucinore. CUIMKATHI, UX UCIIOIB30BaHUE B OBITY, MEIAMIIMHE,
MIPOMBIIIJICHHOCTH. BaxkHEeHIIne CTpOUTENBHBIE MaTepUalbl: KepaMuKa, CTEKJIO,
IIeMEHT, OeToH, Xene300eToH. IIpoGiembl 0€301acHOrO  HCIOJIB30BAHUS
CTPOUTEILHBIX MAaTEPUAIOB B IOBCETHEBHOMN KU3HU

2.8

XUMHUYECKUH JKCIEPUMEHT: H3y4eHHE O0Opa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHCIIOTHI; MPOBEACHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPHI-
MOHBl W HAOMIOJCHUE TPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTPAKAIOIIHEC
¢bu3nyecKkue U XMMHUYECKUE CBOICTBA raJloOT€HOB U MX COEAMHEHUN (BO3MOXKHO
WCTOJB30BAaHME BHJICOMATEPUANIOB); O3HAKOMJICHHE C OOpa3laMu XJIOPHJIOB
(rajloreHuI0B); O3HAKOMJICHHE C oOOpa3lamMu cepbl U €€ COCIUHEHUSIMU
(BO3MOKHO  HCIIOJB30BAHME  BHUACOMATEpPUATIOB); HAOJIOJCHHE TMpoIecca
oOyriauBaHUs caxapa MOJ JCHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
M3Y4eHHE XMMHUYECKUX CBOICTB pa30aBIEHHON CEpHOW KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHOW peakluu Ha CcyiabhaT-uOH U HAONIOJCHHE MpHU3HAKa ee
MPOTEKaHMS; 0O3HAKOMJICHHE C (PM3UYECKUMHU CBOWMCTBAMH a30Ta, (pocdopa u ux
coeUHEHNI (BO3MOXKHO HCIIOJIb30BaHHWE BHJEOMATEpUANOB), o0Opa3laMu
a30THBIX U (PochOpHBIX yHOOpeHHMIt; ToydeHUe, COOMpaHue, pacrio3HaBaHUE U
M3Y4Y€HHE CBOMCTB aMMHaKa;, IPOBEIECHHWE KAYECTBEHHBIX pEaKIMil Ha HMOH
aMmmMoHus W (ocharT-uOH W  U3YYCHHE TPU3HAKOB WX  IPOTEKAHUS,
B3aMMO/ICHICTBIE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAHNE BHJIEOMATEPUANIOB); M3yYEHUE MOJENEH KpUCTaNIMYECKUX
pelieTok anMasa, rpaguta, ¢yiiepeHa; 0O3HaKOMIECHUE ¢ MPOIIECCOM aICOPOINH
PacTBOPEHHBIX BEIIECTB AaKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHUBOra3a;
noJyiyueHue, cobupaHue, pacro3HaBaHue M U3YYEHHE CBOWMCTB YIJIEKHCIIOTO ras3a;
MPOBEICHUE KAU€CTBEHHBIX PEaKIMil Ha KapOOHAT- M CUJIMKAT-UOHBI U U3yYEHHUE
MPU3HAKOB HMX TMPOTEKaHUs; O3HAKOMIIEHHWE C TMPOAYKIMEeH CHIMKATHOU
MIPOMBIIIJICHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4y 1o TeMe ""Baxxueiue
HEMETAJUIbl U UX COeTMHEHUA"

MeTannsl 1 UX COSINHEHUS

3.1

OO6mrast XxapaKTEepPUCTHKA XUMUYECKUX DJIEMEHTOB - METAJJIOB HA OCHOBAaHUU HMX
nonoxxkenuss B llepmomnueckoir cucreme XuMuueckux dnemeHtoB J[.U.
MenneneeBa u crpoenust aroMoB. CTpoeHHne MeTauioB. MeTtaminyueckast CBsI3b U
MeTaJUIMYecKasi ~ KpPUCTANIMYECKas  pelieTka.  DIEKTPOXUMHUYECKUUA Pl
HANPsHDKEHUN METAJIOB

3.2

dusnyeckue U XMMUYECKHE CBOMCTBA MeTayuioB. OO0ImMe crnocoObl MOTydyeHus
MeTauioB. [IoHATHE O KOpPpPO3MM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT
koppo3uu. CruiaBsl (CTanb, 4YyT'yH, JOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHE B
OBITY M IPOMBILIEHHOCTH

3.3

[lenounsle MeTamwibl: mojoxkeHue B lleprognueckod cucTeMe XUMHUYECKHUX
aneMeHtoB JI.1I. MeHneneeBa; CTpOCHHE UX aTOMOB; HaXO0XXJICHUE B MPHUPOJE.
dusnueckne U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanust). OKCUIbl U
FI/IJIPOKCI/I)II)I HanI/ISI U KaJlu:d. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJJIOB U HX




COCTUHEHUN

3.4

[lenouHo3eMenbHbIE  METaUIBl  MarHMM W KaJbLUUi:  IOJIO)KEHHE B
Ilepuonnueckoit cucreme xuMmuueckux snemeHtoB [I.M1. Menneneesa; crpoenue
X aTOMOB; HaxoXAeHue B mnpupoje. Pu3nMUecKue M XUMHUYECKHE CBOWCTBA
MarHusi M Kajbuusa. Baxdeilline coenuHeHUs] Kaidblus (OKCHUI, THUAPOKCHI,
coiu). JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHsI

3.5

AnmoMuHMil: nionoxxkenue B Ilepronnueckoil cucteMe XMMHUYECKHUX AJIEMEHTOB
J.1. Menneneesa; CTpoeHHE aTOMa; HaxOXKJIeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBAa aoMuHUA. AMDOTEpHBIE CBOWCTBA OKCHAAa U
TUAPOKCH]IA ATTFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoguueckoil cucreme xumuyeckux siaementos [I.M.
MeneneeBa; CTpoeHHUE aTroMa; HaxoXJAeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa jxene3a. Okcuubl, THIAPOKCUIbI B coiu xkene3a (II) u
xenesa (I1I), ux cocras, cBO¥CTBa U MOJy4YEeHUE

3.7

XUMHUECKUI IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3lamMH METalIOB M CIIABOB,
UX (U3NYECKUMHU CBOWMCTBAMH;, HW3YyUCHHE pE3yJbTaTOB KOPPO3UH METaIOB
(BO3MOXKHO HCHOJIB30BAHNE BHICOMATEPHUAIIOB), OCOOCHHOCTEH B3aWMOJICHCTBHUS
OKCHJa KajJbllud ¥ HATpUss C BOJMOM  (BO3MOMKHO  HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB); MCCIECIOBAHNE CBOMCTB KECTKOH BOJBI; MPOIECCa TOPEHUS
’kKeJie3a B KHCIopoJie (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPUAIIOB); IIPU3HAKOB
MPOTEKAHUS KAaYCCTBCHHBIX PEaKIMid Ha WOHBI (MarHus, KaJbIIWsl, aJIFOMHHHS,
nunka, skenmeza (II) m kenesza (III), memm (II); HaOmromeHwe W oOmUcaHue
MPOILIECCOB OKpAIIMBAaHUS IUIAMCHM WOHAMHU HATpUs, Kallusid W KaJblus
(BO3MOXKHO HCIIOJIb30BAHHUE BHUJICOMATEPUAIIOB); HCCIEIOBaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJA AQIIOMHHHS ¥  THAPOKCHJA IMHKA; pEIICHUE
AKCIIEPUMEHTATBHBIX 33/a4 1o TeMe "BakHeiie MeTaisl U uX coeuHeHus"

XUMUS U OKpy’Karolas cpeja

4.1

HoBble marepuansl U TexHOJgoruu. BemecrBa M Marepuasibl B IOBCEIHEBHOU
KU3HM 4YeloBeKa. XHMMS M 30poBbe. be3onacHoe HMCHOJIb30BaHUE BEUIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas momomip mpu XUMHUYECKHX OXKOTax U
OTpPABJIEHUAX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XMMHUYECKOE 3arpsi3HEHUE OKpYKarolen
cpeasl ITJK. Ponp XxuMuu B pemieHHM 3KojJorudeckux mpobnem. Ilpuponnsie
HCTOYHUKU YTJIEBOJOPOAOB (yroyib, MPUPOAHBIN ra3, He(Th), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMHUYECKUH 3KCIIEPUMEHT: M3y4YeHHE 00pa3loB MaTepUANIOB (CTEKIJIO, CIUIABHI
METaJJIOB, MOJIMMEPHbIE MaTepHaIbl)

[Tposepsiembie Ha OI'D mo xumMuu TpeOOBaHMS
K pe3yJbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIbHOM MpOTrpamMMbl
OCHOBHOTO 00ITIeTO 00pa30BaHMs




Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOro ypOBHS
OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TI03HABAaE€MOCTU  SBJICHUM npupoapl, IIOHHMAaHUC 00BEKTUBHOMI
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH Kak obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHHs, KOMIIOHCHTA O6H.[CI\/'I KYJIBTYPBI H HpaKTH‘ICCKOﬁ
JACATCIIBHOCTH YCJIOBCKa B YCIOBUAX COBpPCMCHHOT'O 06H.[CCTBa;
IIOHUMaHHUEC MECTAa XUMHUH CPEAN APYIrUX €CTCCTBECHHBIX HAYK

1.2

0 HAy4YHbIX MCTOJAX II0O3HAHHA, B TOM YHUCIIC ISKCICPUMCHTAIBHBIX H
TECOPETHYCCKUX METOAAX UCCICAOBaHNA BEUICCTB U N3YUCHUA XUMHUYCCKUX
peaKuHﬁ; YMCHHUEC HCIIOJIB30BAThL MOJCIN IJid 00BSICHEHHS CTPOCHUA
4TOMOB U MOJICKYII

1.3

0 ctepax mnpodecCHOHANBHOW NESTENFHOCTH, CBSA3aHHBIX C XHMHUCH H
COBPCMCHHBIMU TEXHOJIOIUAMU, OCHOBAHHBIMHA Ha JOCTUXKXCHUAX
XMMHUYECKON HAYKH, YTO MMO3BOJIHUT 00YYaIOUIMMCS PacCMaTpUBATh XUMHUIO
Kak cepy cBoer Oymymiel nmpohecCHOHATLHON AEATENBHOCTH U CAETaTh
OCO3HaHHBII BHIOOpP XMMHH KaK MPOQMILHOTO IpeaIMeTa Ipu Iepexo/ie Ha
YPOBEHB CPETHEr0 00IIeTr0 00pa3oBaHUs

Bianenue cucreMoil XMMUYECKUX 3HAHMM M YMEHHE NPUMEHATh CUCTEMY
XMMHMYECKHUX 3HAHUI, KOTOpasl BKJIIOYAET:

2.1

BOKHEHIINE XUMHUYECKHE IOHATUSA: XUMHYECKMM DJIEMEHT, aToM,
MOJIEKYJA, BEIIECTBO, MPOCTOE M CIIOKHOE BEUIECTBO, OJHOPOJHAA H
HEOJHOPOAHAs CMECh, OTHOCUTENBbHBIE aTOMHAs U MOJIEKYJISIpPHAs MaccChl,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsE Macca, MOJIAPHBIA 00bEM, OKCHJ,
KHUCJIOTa, OCHOBAaHME, COJIb (CpelHss), XMMHUYECKas peaklus, peakiuu
COCIMHEHMS, pEAaKLUUU PA3IOKEHUs, pEaKIMM 3aMELICHUs, pPEaKLHUH
oOMeHa, TerIoBoOi 3G eKT peakiyu, 3K30- U SHIAOTEPMUUECKUE PEaKIUH,
pacTBOp, MaccoBas N0JII XUMUYECKOIO JJIEMEHTA B COEIMHEHUH, MacCOBast
JI0JI1 ¥ IPOLICHTHAs KOHLIEHTpalus BELIECTBA B PacTBOpE, AP0 aTroma,
ANEKTPOHHBIM  CJIOM aToMa, aroMHas oOpOuTalb, paauyC aroma,
BAJICHTHOCTD, CTEIEeHb OKHUCIICHUS, XUMUYECKas CBS3b,
AIEKTPOOTPULATENBHOCTD, MOJISIPHAs W HEMOJISIPHAs KOBAJIEHTHAs CBS3b,
MOHHas CBs3b, MeETAJUIMYECKasi CBA3b, KPUCTAUIMUECKass peLIeTKa
(aToMHasi, MOHHAs, METaJUTMYECKasi, MOJIEKYJIsipHasi), HOH, KaTHOH, aHUOH,
JJIEKTPOJIUT U HEDJIEKTPOIIUT, IEKTPOIUTUYECKAs AUCCOLMALINSA, PEAKLIUU
MOHHOTO  OOMEHa,  OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIHH,
OKUCIIUTENb W  BOCCTAaHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBIICHUE,
ANEKTPOJIN3, XMMHMUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE
peaxkuuu, CKOpOCTh XMMHUECKON peakiuu, katanuszarop, IIJIK, xopposus
METAJIJIOB, CIUIABBI

2.2

OCHOBOITOJIATAIOIIAE 3aKOHbl XMUMHH: 3aKOH COXPAaHEHHUS MaccChl,
nepuoauueckui 3akoH [[.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTapo




2.3

TEOpuun XUMUH: aTOMHO-MOJIEKYJIIpHas Teopus, Teopus
AIEKTPOJIUTUYECKON JUCCOLHAIITI

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE MPaBUIIBHO HCIOJb30BaTh W3YUYECHHBIE BEIIECTBA U MaTepHalbl (B
TOM 4YHCIIe MHUHepajbHble YJOOpPEHMs, METAIbl U CIUIaBbl, MPOAYKTHI
nepepadoTKU MPUPOTHBIX HCTOYHUKOB YIIIEBOJAOPOAOB (YIS, IPUPOIHOTO
raza, He(dTH) B OBITY, CEICKOM XO34iCTBE, HAa MPOU3BOJCTBE U
MOHMMAaHWE 3HAYECHUS JKUPOB, OCJIKOB, YIJEBOJIOB [UII OpraHHu3Ma
YelloBeKa; YMEHHE IPOTHO3UPOBATH BIMSHHE BELIECTB M XHUMHUYECKHX
IIPOLIECCOB HAa OPraHM3M Y€JIOBEKA M OKPYKAIOLIYIO IPUPOJHYIO CPENY

3.2

YMEHUE WHTETPUPOBATh XWMHUYECKHE 3HAHHUS CO 3HAHMSIMH JPYTUX
y4eOHBIX MPEMETOB

3.3

HaJMuue omblTa paboThl C Pa3IMYHBIMU MCTOYHHMKAMM HH(OpPMaLUU IO
XUMUM  (Hay4yHas ¥ HAy4yHO-TIONYJspHAas JIUTepaTypa, CIOBapH,
CIPaBOYHMKU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATh PIH(bOpMaI_II/IIO O BCIICCTBAxX, HX
MMPpEBpalICHUAX U IIPAKTUYCCKOM NNIPUMCECHCHHUU U YMCHUC HCIIOJIb30BAThH €€
AJId pCUICHU A yqe6HO-HO3HaBaT€HBHbIX 3aga4

Brnanenue ocHoBaMH TMOHSATUHWHOIO amnmapara ¥ CUMBOJHWYECKOTO SI3bIKA
XUMHH U1 COCTaBIeHUS (POpPMYJT HEOPraHMUECKHUX BEIIECTB, YpPaBHEHUM
XUMUYECKUX PeaKkiuii; ocHoBaMu xuMuyeckor HomeHKIaTypsl (IUPAC u
TPUBHAIILHO)

YMeHue OOBSACHATh CBS3b IOJIOKEHHS DJJIEMCHTA B HepHOHquCKOﬁ
CUCTCME C YHUCJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHNYCCKHUX
9JICMCHTOB (COCTaB u 3apda [dapa, 06mee YHUCII0 BHCKTpOHOB),
pacnpeaciiCHUEM DJBJICKTPOHOB II0 JHCPreTUYCCKUM YPOBHAM aTOMOB
NEPBLIX TPEX IMIEPHUOIOB, KAJIUA U KAJIbIIUA

IIpencraBinenne O NMEPUOAMYECKONW 3aBUCUMOCTH CBOMCTB XMUMHYECKUX
JIEMEHTOB (paAuyC aToMa, >3JIEKTPOOTPULATENBHOCTh), MPOCTBIX H
CJIOXKHBIX BEILECTB OT IOJIOKEHUS 3JIEMEHTOB B Ilepuoandeckoi cucreme
(B ManbIX mepuofax M TJIaBHBIX MOATPYNIAX) U 3JEKTPOHHOIO CTPOEHUS
aToMa

YMmeHue kinaccupuIupoBaTh:

7.1

XUMHNYECKHE IJIEMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHNYECKNE pCaKIn

YMeHue onpenensrh:

8.1

BAJICHTHOCTD U CTCIICHDb OKHUCJICHHUA XUMUUYCCKHUX JJIEMCHTOB, 3apAd HOHA




8.2

BUJ XHMHUYECKOHM CBS3M M THUI KPUCTAIMYECKOW CTPYKTYphl B
COEIMHEHUSIX

8.3 XapakTep Cpebl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCIIUTEIh U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBath (PU3MUECKUE U XUMUYECKUE CBOWCTBA!

9.1 MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, ajiMa3, KPeMHUH,
a3oT, ocdop, cepa, XJIOp, HATPUH, KAITM, MarHUH, KaJIbIUi, ATFOMUHUH,
KEIe30)

9.2 CIIO)KHBIX BELIECTB, B TOM YHCII€ MX BOJHBIX PacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO/JI, CEPOBOJOPOA, OKCUABI U TUAPOKCcHAbl MetauioB [ - A
rpyn, amromunus, meau (I1), muaka, sxeneza (II u 11I), okcunpr yriepoma
(II u 1V), xpemuus (IV), azota u dochopa (III u V), ceprr (IV u VI),
CepHHUCTasi, cepHas, a30THcTas, a3zoTHas, QochopHas, yroibHas,
KpEeMHUEBasi KUCII0Ta U UX COJIN)

9.3 MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTHU OT
UX COCTaBa U CTPOCHHS, MPUMEHEHUE BEIIECTB B 3aBHCUMOCTH OT HUX
CBOWCTB, BO3MOYXHOCTh TIPOTEKAaHUS XUMHUYECKHUX NPEBpALICHUNA B
Pa3IMYHbIX YCIOBUIX

10 YMeHue cocTaBiIsITh MOJIEKYJIAPHbIC U HOHHBIE YPABHEHUS PEaKkIuii, B TOM
qHcie:

10.1 peaxkuuii HFOHHOro oOMeHa

10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHil

10.3 WUTIOCTPUPYIOIINX XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB (TPYIII)
HEOPTaHMYECKUX BEUIECTB

10.4 MOJITBEPKTAIOIINX TEHETHYECKYIO B3aUMOCBS3bh MEXK/Ty HUMHU

11 YMeHnue BeIYUCIATh (IPOBOAUTD PACUETHI):

111 OTHOCHTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYO MAacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM Ira3oB

11.4 110 YPAaBHEHUSIM XMMHYECKUX PEAKINN M HAXOJIUTh KOJIMYECTBO BEILIECTBA,
00BbEM U MACCy PEareHTOB MU MPOIYKTOB PEaKIHH

12 Bnanenue (3HaHue oCHOB):

121 OCHOBHBIMHM METOJIaMH HAy4YHOI'0 MO3HaHMsA (HaOJrofeHue, H3MepeHue,

SKCIIEPUMEHT, MOJEJIMPOBAHKE) MPU W3YYEHHM BEIIECTB U XUMHUYECKHX
SBJICHUI; yMeHHe C(HOpMYyIHpPOBaTh MPOOIEMYy M MPEUIOKUTH MyTH €e




pelieHus

12.2

Oe3omacHON paboOThl ¢ XMMUYECKHMH BEIECTBAMHU, XUMHYECKOU MOCYIOM
1 J1abOpaTOpHBIM 000PYAOBaHUEM

12.3

MpaBWJIaMyd OE30MaCHOTO OOpAIeHUs] C BEIIeCTBAMH, HCIOIb3YEeMbIMU B
IIOBCEJJTHEBHON JKM3HHM, NpPABWJIAMHU IIOBEJEHHUS B LEIAX COepeKeHUs
3I0pPOBbS U OKpYXKalolled NPUPOJHOW Cpeabl; IIOHUMaHuUE Bpena
(onmacHOCTH) BO3AEHCTBUS HA KUBbIE OPIaHU3MBbI OIIPECIICHHBIX BELECTB,
CIOCO0OOB YMEHBIICHHUS U MPEIOTBPAILEHHUS UX BPEAHOTO BO3CHCTBUS

13

Hannuaue IMPAKTUYCCKUX HABBIKOB IINIAHUPOBaHWA W OCYHICCTBICHUA
CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!

131

U3yueHHe M ONMUCaHWe (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
(GU3NYECKUMU M XMUMUYECKUMU SIBICHUSIMM; OIBITHI, WIIIOCTPUPYIOIIUE
MIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKui

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHUs cMecel

13.3

IIOJIy4E€HUE KHCIOpPOJa U M3YyYCHHME €r0 CBOWCTB; IOJIYYCHHE BOJOPOAA U
U3Y4YEHHE €r0 CBOMCTB; IOIYYEHHME YIJIEKUCIIOIO ra3a M H3Yy4YEHHE €ro
CBOMCTB; ITOJIy4YE€HUE aMMHaKa U U3y4E€HHE €r0 CBOWCTB

13.4

IIPUTOTOBJIEHUE  PACTBOPOB  C  OINPEACIICHHOW  MAacCOBOM  JIOJIEH
PacTBOPEHHOI0 BEIlEeCTBa

135

MPUMEHEHHE HHIUKATOPOB (JakMyca, MeTujopaHxka u (eHondranenna)
JUIS OIIPEJICJICHUS XapaKTepa Cpe/ibl B paCTBOPAx KUCIOT U LIEN0Yen

13.6

HCCTIEIOBAHUE U OMMCAHNE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3TMUHBIX
KJIACCOB; M3yYEHHUE B3aMMOJECHCTBUS KHUCJIOT C METaUIaMH, OKCHIAMH
METaJUIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHMSIMHU, COJISIMH,
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHWE OJHOrO MeTajlia
IpYyTMM U3 pacTBOpa COJIM; UCCleoBaHHE aM(pOTEPHBIX CBOWCTB
THIPOKCHUIOB ATFOMUHUS U IUHKA

13.7

pelieHne SKCIepUMEHTANBHBIX 3a1ad 1mo TemaM: "OCHOBHBIE KIIACChI
HEOPraHWYeCKUX COEIUHEHHH'"; "DIeKTpoiauTuyeckas Auccoruanus'’;
"BaxkHelune HeMeTaulbl M UX coeauHenusa’; "BakHelne MeTaIbl U UX
COeTUHEHHS"

13.8

XUMHUYECKHE SKCIEPUMEHTHI, WUTIOCTPUPYIOLIHE MPU3HAKU MPOTEKaHUs
peakImii HOHHOTO 0OMeHa; Ka4eCTBEHHBIC PEAKIIMU Ha IPUCYTCTBYIOIIHE B
BOJIHBIX PAacTBOpaxX MOHBI: XJIOPHUJ-, OpOMUI-, HOAU-, cyabdaT-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCHUA-WOHBI, KATHOHBI aMMOHWUS,
Marausi, Kajabllus, alloMUHUS, kene3a (2+) u xeneza (3+), memu (2+),
IIUHKA

14

VYmMmenue:

141

MpEICTaBIsATh  Pe3yiabTaThl  dKCIepUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpapUKOB M TaOMMII M BBIABIATH OMIIUPUYECKHE




3aKOHOMCPHOCTH

14.2 YCTaHABIIMBATh CBSA3W MEXKIY pPEAJbHO HAOII0IaeMbIMH XUMHYCCKUMHU
SIBJICHUSIMU M TPOLIECCAMH, MPOUCXOMASIIUMH B MaKpo- U MHUKPOMHpE,
OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIIECTB
[lepedeHsb 371eMEHTOB COAEpPKAHUSL, IPOBEPSEMbIX HA OCHOBHOM
roCy/1apCTBEHHOM IK3aMEHEe M0 XUMUHU
Kon [IpoBepsieMblii 2JIEMEHT COACpPKAHUS
1 [lepBoHavalIbHBIE XUMUYECKUE TTOHATHUS
11 Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE dieMeHThl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U CI0XKHBIE BEIIECTBA.
1.3 Xumuyeckas Gopmyina. BaneHTHOCTh aTOMOB XUMUYECKUX 3yieMeHTOB. CTeneHb
OKHUCJICHUS
14 3aKkoH TIOCTOSIHCTBa cocTaBa BemiecTB. OTHOCHTENbHAs aTroMHas Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHast Macca. MaccoBas 10Jisi XUMHUECKOT0 dJIEMEHTa B
COCIMHCHUH
1.5 KonnuectBo BemectBa. Monbs. Monsipuas macca. MomsipHblii 00BEM Ta30B.
B3aumocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
1.6 dusznyueckue M XUMHYECKHE SBICHUSA. XHUMHUECKas PEaKIus U €€ IMPU3HAKH.
3aKOH COXpaHEHHUsI MAacChl BEUIECTB. XMMUYECKUE YPAaBHEHUS
2 [Tepuonnueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX 3y1eMeHTOB J[. 1.
MenneneeBa. CTpoeHHE aTOMOB
2.1 [Iepnonnueckuit 3akoH. Ilepunoauyeckas cucremMa XUMHUYECKUX 1eMeHTOB J[. M.
MenpaeneeBa. Ileproasl u rpynnsl. @U3MUECKUII CMBICT MOPSAKOBOTO HOMEpA,
HOMEPOB MEPUOJia U TPYMIIBI dJIEMEHTA
2.2 Crpoenue atomoB. CoctaB aroMHbIX sjep. M3ortombl. Dnektponsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepunonnueckoit cucrems! /.M. MeHnneneena
2.3 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPHOJOB, Kajius, Kaiublus (paadyca aTOMOB, JJIEKTPOOTPUIATEILHOCTH,
METAJUTMYECKUX M HEMETAUTMYECKUX CBOMCTB) U UX COCAMHEHUIN B COOTBETCTBUU
C TIOJIOKEHUEM 3JIeMEHTOB B [leproandeckoil cucTeMe U CTpPOEHUEM UX aTOMOB
3 Crpoenue BemecTBa
3.1 Xumunyeckass cBa3b. KoBaneHTHas (MOJispHasT W HEMOJIApHAsl)  CBS3b.

3J'ICKTpOOTpI/II_IaTCJILHOCTB XUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.
Merannudeckas CBSI3b




3.2

Tunsl KpUCTAIIMYECKHX peIIeTOK (aroMHasi, MOHHAsA, MeTaJIndecKast),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKH M BHUAA
XUMHUYECKOH CBSI3U

Baxwneimue nNpeaACTaBUTCIIM HCEOPraHNMYCCKUX BECIICCTB. Hemerammel u mx
coequHEHM. MeTalibl U UX COSIMHCHUS

4.1

Knaccuukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX COCTUHEHUH: OKCHUIOB
(coneobpa3syromue: OCHOBHBIE, KHUCIJIOTHBIE, am(poTepHbIC) u
HecoJieoOpa3ymIIrue; OCHOBaHWM (IIEJIOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCIOT  (KUCIIOpOJICOMEpKallie U  OECKUCIOPOJIHBIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

du3nuecKkue U XMMAYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-HEMETAIUIOB: BOJIOPO/Ia,
XJIOpa, KUCI0POo/ia, cephl, a30Ta, Gpocdopa, yriaepoaa, KpeMHHsI

4.3

@u3znyeckue M XUMHUYECKHME CBOMCTBA INPOCTHIX BELIECTB-METAJUIOB: JIUTHUSA,
HaTpHs, KaJlds, MarHus W KajbLus, QJIOMHHMS, Kejle3a. DJICKTPOXUMHUYECKUN
Ps HAIPSKEHUN METAJLIOB

4.4

du3nuecknue U XMMHYSCKHE CBOMCTBA BOAOPOJHBIX COCIII/IHCHI/Iﬁ HEMCTAJJIOB:
XJIOpoBOaAOpPOaa, CEPOBOAOPOaAA, aMMHUAKaA

4.5

Ouznyeckue M XUMUYECKHE CBOMCTBa OKCcHIOB HemeTaiioB: cepel (IV, VI),
azota (IL, IV, V), docdopa (111, V), yrinepona (I, IV), kpemuus (IV). [lomyuenue
OKCHJIOB HEMETAIJIOB

4.6

XuMmuyeckue cBorcTBa okcu0B: MeTamuioB [A - IIIA rpynm, nunka, meau (II) u
xenesa (11, IIT). [Tonydyenne okCumIoB METAIIOB

4.7

XUMHYECKHE CBONCTBA OCHOBAaHUU M aM(pOTEPHBIX THUIPOKCUIOB (HA MpUMEpe
TUAPOKCHJIOB ~ aJIOMUHHUS, Kene3a, IuHKa). llomydyeHne ocHOBaHUW U
aM(}OTEpPHBIX THAPOKCUJIOB

4.8

OO0mue XMMHYECKHE CBOWCTBAa KHUCIIOT: XJIOPOBOJIOPOAHOM, CEPOBOJOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOM, (ochopHOH, KpeMHHEBOH, yroybHOW. Ocolble
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M Aa30THOM KHUCIOT.
[Tony4yenue kucior

4.9

OO6mue xuMuYecKue cBoicTBa cpetHux coneil. [lomyuenue coneit

4.10

[Tonyyenue, coOupaHHe, paclo3HaBaHKE BOJAOPOAA, KHCIOPOAa, aMMHaKa,
YIJIGKHCIIOTO Ta3a B JIA00OpaTopuu

411

HonyquMe aMMHMakKa, CCpHOfI U a30THOM KHCJIOT B MPOMBIIIJICHHOCTH. OGH_II/IC
CITOCOOBI MMOJIYYCHHA MCTAJIJIOB

412

I'enermueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUIYCCKUX COG}II/IHGHHIZ

XUMHUYECKUE PEAKIUU

5.1

Krnaccudukanys XuMU4eCKUX peakuil Mo pa3IUYHbIM IpU3HAKAM: MO YUCITY U
COCTaBy YYaCTBYIOIIMX B pEAaKLIMU BEIIECTB, MO TemiaoBoMy 3¢ddekry, mo




N3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMEHTOB

5.2

TennoBoi 3P ekt XUMUYECKON peakinK, TEPMOXUMHUYECKHUE YpaBHEHUSA. DK30-
Y SHJO0TEPMUYECKHUE peaKInu. TepMOXUMHUYECKUE YPAaBHEHUS

5.3

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pCaKknuu. OKHCINUTEIN U BOCCTAHOBHUTEIIH.
IIponiecchl OKHUCIEHUS U BOCCTAaHOBICHUS. DJIEKTPOHHBIIN OalaHC OKUCINUTEIBHO-
BOCCTAHOBUTEJILHOMN pEeaKLUU

5.4

Teopus 37AEKTPOIUTUYECKON qUCCONMAi. KaTHOHBI, aHHOHBI. DJICKTPOIHUTH U
HE3IeKTPOJIUThI. CUJIbHBIC U ca0ble ANEKTPOIUThI. CTeneHb JUCCOLHAIITN

5.5

Peakunn moHHOro OoOMeHa. YCNOBHSI MPOTEKAHHS PEAKIMA HMOHHOTO OOMEHA,
MIOJIHBIE U COKPAIICHHbIE MOHHBIE YPABHEHUS PEaKLIM

XUMUs U OKpy’Karolas cpeaa

6.1

BemectBa M Marepualbl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. beszomacHoe
HCIOJIb30BAaHNUE BELIECTB M XMMMUYECKHUX pEaKUUi B J1abopaTOpuu U OBITY.
IIepBas moMoIb IPU XUMUYECKHUX 05KOraX U OTPABIICHUAX

6.2

XuMuYeckoe 3arps3HeHHE OKpyXKarouled  cpeapl  (KHCIOTHBIE — JOXKH,
3arpsi3HEHUE TIOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBpaICHUS
[IpenensHas pomyctumas konueHtpanus BemectB (IIJIK). Pomnp xumuu B
pElICHUU  DKOJIOTMYECKHX TMpoljeM. YcuieHue NapHUKOBOTO 3ddekra,
pa3pylIeHre 030HOBOIO CIIOSI

6.3

[Ipumenenue cepsl, a3oTa, pocdopa, yriepona, KpeMHUS U UX COCAMHEHUN B
ObITY, MEIWIIMHE, IMPOMBIIUICHHOCTH W CEIbCKOM Xo3sahcTBe. I[IpuMeHenue
METAJUIOB M CIIAaBOB (CTallb, YYTyH, AIOPANTIOMMHHH, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeAuHEeHUH. [loHsATHE 0 KOppO3UM METasIoB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoaHblE HMCTOYHUKH YTIEBOJIOPOAOB (Yroib, NPUPOIHBIA Ta3, HEPTH),
MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COETUHEHUSX
yriepona (MeTaH, 5TaH, OSTWJIEH, alleTWICH, JTaHOJ, TJHUIEPHH, YKCYyCHas
kucnota). [loHsTHE O OMONOTMYECKH BAaXKHBIX BEIIECTBAX: JKUpPaX, OelKax,
YIJIEBOJIAX - U UX POJIH B )KM3HU YEJIOBEKA

PacuerTsr:

7.1

o ¢hopMysaM XUMHUYECKUX COSTUHEHUN

7.2

Macchl (MacCOBOM) JI0JIM PACTBOPEHHOT'O BEIIECTBA B PaCTBOPE

7.3

10 XUMHUYCCKUM YPaBHCHHAM




TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

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

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

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

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep 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.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. 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 X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
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 IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



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
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. P phl- https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHe okucneHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
bu6mmorexa [IOK
14 II 7
OHATHE O THIPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHas padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKa}I WCCOLAAINA bubmmorexa LOK
p 8 HHATLHA. https://m.edsoo.ru/00addecO
XVMUYECKUE pEeaklui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHUE, bubnnoreka [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa [IOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[Henowmere metanb https://m.edso0.ru/00ae14b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOCTh BOABI 1 METOEI €€ bubmmorexa [TOK
Y 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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




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

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru/






