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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enepalbHON pabouell MHPOTpaMMBbI
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHUH, OMPEAENSIeT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUU K
pe3yapTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PECHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUd M 00 HBOJIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS YEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U PYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIeSTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUMU OOECHEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeameTa, KOTOpPbIM  SBISIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepkKaHus MPOTPaMMbI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3zydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMWY,

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpEACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMUYECKOW COCTABIISIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOrO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (POPMUPOBAHNM U PAa3BUTHHU MMO3HABATEILHBIX YMECHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIILHOM M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHUA HAa YPOBHE OCHOBHOTO 00Iero o0Opa3oBaHUsl BaKHOE
3HAY€HHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIUICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOM NEATEIHHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHue o0Omeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH W OIICHUBATh SIBJICHUS
OKPYXAaIOLIEro MHpA, MCHOJIb3Yyd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>XH3HU U
TPYAOBOU JEATEIBHOCTH;

— (¢opMmHpoBaHHE y OOy4YalOIIMXCA T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAHUSI LEHHOCTH XUMHUYECKHUX 3HAHMU i BBIPAOOTKH SKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTojax MO3HaHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMeceil.

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

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAast Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMUUYECKHUE SBJICHUS. XUMHUECKas pPeakus U €€ MPU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukamus
XUMHUYECKUX PEeaKIuid (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3sOB HEOPraHUYECKHX BEIIECTB, HAONIOJACHUE
¢bu3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pactBopoM coiu meau (ID),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBeJeHNE OYUCTKU TTOBAPEHHOU
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHellne npeacTaBuTe M HCOPraHUYECKUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoaa B mpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIIS KACTIOPOa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT m mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBast 1071 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpPOZIE€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHbIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranudeckux coenuHeHuil. Oxcuapl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnot. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonmydyeHue KUCIOT.

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

['eHeTnyecKkas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECICHUE CONECPKaHUS KUCIOpOAa B BO3AYyXE, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOII0ACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEHW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



WCCJIEIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
u3ydyeHue B3auMozeiicTBus okcuga menud (II) ¢ pacTBOpoM CEepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, pPeakUWil HEUTpal3aluH, MOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajula JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMme «BaxHelmme Kiacchl HEOPTaHUYECKUX
COCIMHECHUI.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. Onexktponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
3JIEMEHTA T10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakinu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YYEHHM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHBbINH (DakT, rUmoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpalbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIMM BEIIECTB, MO TeraoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4aCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKOW peakinuu. [loHsATHE 00 00paTUMBIX W
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTrne 0 xXumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMSAIONIME HAa CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HCHOJB30BAHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [[OHSATHE O TMapOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpoOLEcca AWCCOLMALUMU KHCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAHUE BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuuii HMOHHOro  oOMeHa
(oOpa3oBanue ocaaka, BbIJIEJICHHE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COCMHEHUS), paclO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MYECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/ulaMH, IIeso4amMu). XJIIOPOBOIOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHM3M YejoBeKa. BaxHeumme Xjaopuabl U UX
HAaXOXJCHHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kijacca KHUCJIOT W crhenududeckue). XUMHUYECKHE PEaKIlnH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLUs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COECIWHEHHUSIMH CEpbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoiictea. KpyroBopot a3ora B mpupoje. AMMHUaK, ero
dusznyeckre u XMMHUUECKHUE CBOMCTBA, oMy4yeHHe U nmpuMeHnenue. Conu aMMOHMS,
ux pU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JyXa, MOYBBl M BOJ0EMOB). Docdop,
ayoTpornHele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUM.

OOmas xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPAcIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOMICTBA, JCHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHUEe MPOOJIEeMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0anbHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojyueHue u npuMmeHeHwe. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TAHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILLIECTBAX: )KHMpax, OeKax, yriieBojax — U ux
poJiM B JKH3HM UeJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTraHWYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemHueBoi kuciore. CHIMKAThl, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHeillre cTpouTeNbHbIE MaTepualbl: KepamMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 0Opa3IOB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIMue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0Opa3laMu XJOPUAOB (TajlOreHUJOB), O3HAKOMJIEHHE C
oOpaslamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOW peaKInu Ha cyabdart-
WOH W HAOJIOJIeHWEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE W M3yYEHHE CBOMCTB aMMHaka, IPOBEIACHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U HU3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHUE Mozenein
KPUCTAUIMYECKUX PpEIIETOK aiMasza, rpadurta, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOpPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHHue, coOupaHue, pacro3HaBaHUE U U3y4YEHUE
CBOMCTB YIJICKHCJIOTO Tra3a, MPOBEICHNE KaueCTBEHHBIX pPEakKiMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daemeHToB J[. N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUN MeTauoB. OU3nyYecKne U XUMUYECKHE CBOMCTBa MeTaiioB. Oomue
CrocoObl TIONTy4eHUs] MeTaioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTampl: nooxkeHue B llepuoanyeckon cucteMe XMMHUYECKUX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAaUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAJUIbl MAarHMid M KaJblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUupoae. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHUs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTKkoCcTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.

AJtoMUHUN: TTo10’)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIAa U THIAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepnognueckon cucreMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M con xkenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UUYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaOIOEHUE M OMTUCAHUE TIPOLIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTs, aanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3ed MpH WM3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccu(uKauus, TEpUOANIHOCTb, HAOIIOaCHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, pPACTBOPUMOCTbD, KpUCTAITUYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
[I0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI 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 TPAIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIUN 00YUYaIOIINXCS.

JIM4HOCTHBIE ~ pPE3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTALHUN W
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JEATEIbHOCTH TMpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE H TIOCTYIIKM CBOMUX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTAaBIIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOid, MOOCTYMHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 W TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJsl, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TMpaBui OE30MACHOCTH TpU  OOpaleHUuH ¢
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEATbHON KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUs MPEAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeIHOM po(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpeIE;

6) ’K0JIOrHYEeCKOro BOCIIMTAHHS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
O6e3omacHoro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHSTH 3HAHUS, MOJy4aeMble MPU W3YYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHs], YMEHHSI PYKOBOJCTBOBAaTHCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IPUHLMUII, TUIIOTE3a, (PaKT, CUCTEMa, IPOLECC, IKCIIEPUMEHT U APYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yIeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0OECTIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUH
3HAHUM: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU THOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PAaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYECKHX DPEAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpPOIECCe TMO3HAHUS TOHATUS (NIPEIMETHBIC U
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XHUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEeMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [JI1 (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJayll HECIO0KHBIMUA CXEMaMH, JharpamMmaMu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEI0KEHHOM 3a1a4H;

YMEHUSI  NPEJICTaBIATh  MOJYYECHHbIE  pE3yJbTaThl  MO3HABATEIILHOU
JNEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
1abopaTopHOI pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM  JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
collep KaHMs, YCTAHOBJIECHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuIecKkue [ TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASL AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCIICHUS, XUMHYECKasl peaKkius, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinmu,
AIpO aTOMa, HJIEKTPOHHBIA CIIOM aroma, aToMHas OpOUTallb, PAIUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BEIleCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHWYECKHX TMOHATUA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEUIESCTB U UX MPEBPAIICHU;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAUHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATh W XapakTepu3oBaTh TabMUuHYy0 Qopmy Illepuomnyeckon
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, maneie u
OOMNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siaemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



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

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIY M COCTaBY YYAaCTBYIOLIUX B pPEAKIUU
BEILIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIAsi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJeMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyUYEHUS] CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUA  XMUMHYECKOM  TOCYI0oll U
7abopaToOpHbIM 000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TII0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C ONPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TI0
pacmo3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUYIECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCJIEHHE U  BOCCTAaHOBIICHUE,
ATOTpONUs, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MpEeAeiabHO OMyCTUMAas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMII;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKUX COCAMHEHUMU, THUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paziuuath MOHATHUS «rJaBHas mnoarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», maible u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHHI B
npeenax MaJblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKMCaHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO



oOMEHa, ypaBHEHHUS pEaKlWid, MOATBEPKIAIOMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYIO U MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOrO JJIeMEeHTa 1o (opmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHHUI0O W COOMPAHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YIIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIHON JEATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJIEICTBEHHBIX CBA3€H — NJIsi WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaudecTBO 9acoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIE (LU (POBbHIE)
KoHnTtpoabHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMHUYECKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubmuorexa [JOK

’ MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢

yeoBeKa

12 BemecTtBa 1 xuMuueckue 15 | bubnnoreka IIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Wroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HECOPraHHYECKUX BeleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax 2 | bu6nunoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 | | bu6mmoteka [IOK

) OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubmuotexa [JOK

) HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

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

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 Bbubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma

2| o 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIEC PEAKIIUU
Hroro no pazgeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorera OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

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 Konrpoabnsie IIpakruueckue (wicpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIEe
padoThI padoThI
pecypcbl
Pa3znea 1. BemmecTBO M XUMH4YeCKHe peaKku
11 [ToBTOpEeHUE 1 yroyOneHne 3HAHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 2 | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0mras XxapakTepuCcTUKa XUMHUUECKIX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé€ 6 bubmmorexa [TOK
’ PYIHIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepruCcTUKa XUMHYECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubnmorexa [IOK
' . Py ’ pos https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
Uroro no pazgeny 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

bubnmoreka [IOK
1 I 4
3 Obmpe croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 QKHEHIINE METAJJIbl MU UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KHU3HH YeJIOBEKA 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE 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
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poias XuMuUM B )KU3HU | bu6mmoreka [IOK
yeJjioBeKka. Tejia U BellecTBa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227¢
[IpakTuueckas pabora Ne 1 «IIpasuina
3 paboThI B 1a00paTOPUU U IPUEMBI | bubnnoreka [HOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a ! (fa prMep hitps://m.edsoo.ru/ff0d28¢8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 ATto oJe 1
TOMEL H MOICRYIIH https://m.edsoo.ru/ff0d2abc
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoxHBIE BENIECTBA 1 bubmmorexa [TOK
p m https://m.edsoo.ru/ff0d2a6c¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 nommorexa 1O

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.

bubmuorexa [JOK

10 X e . Bane
umieckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB
1 OtHoOcUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
HHeeTBa o yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMuuecKnx peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ bubmmorexa LOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT IEI https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alis 3HAaHUM
20 KonTponbnas padora Nel mo teme bubnnorexa [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech rasos. Cocras bubnunorexa 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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHIE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
PO tpeaitt : https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOsl MosTydeHus KUCIopoia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PATOPHITH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3 PexT XuMUIEeCKOM
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro bubmorexa LHOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenue u cobrpanue KUCIOpoia bubmmorexa [TOK
" o P PO, https://m.edsoo.ru/ff0d4ae?
M3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTBo. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
)3 duznvecKknue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1
OUATHE O KHCTOTAx 1 COIx https://m.edsoo.n/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6nmoreka [JOK
31 «ITonydenne u cobupanme BOIOPOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MomsipHblii 006EM ra30B. 3aKOH

bubmuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasza 1o ero M3BeCTHOM bubmorexa HOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MIIK 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 ABHCHHIO PEaKIIUK Ha OCHOBE 3aKOHA bubmorexa [JOK
ypas peakiu i htps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 duznuecKrue 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 00 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHnbie
37 W HEHACBIIIIEHHBIE pacTBOPHI. MaccoBas bubmorexa HOK
m p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «[IpuroroBieHne pacTBOpoB ¢ bu6nuorexa [IOK
ONpeAeIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCUpUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(pUKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 cnoco((SLII) oJI )CHI/Iﬂ XI/IMI/I‘IZ(IJ)KI/IC bubmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
43 I'enernueckas cBsI3b MEKy KilacCaMmu bubnnoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o00mmenre 1 cucTeMaTHU3aIns 3HaHUI
m 1 https://m.edsoo.ru/00ad9cb2
KontponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJIaCChl HCOPTaHUUECKHX bubmorexa LIOK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[IepBble MONBITKHN KiIaCCU(pUKALINN
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoguueckas cucTeMa XUMHYECKUX bubmorexa HOK
p https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bu6mmoreka [IOK
53 [Iepuonsl, rpynmsl, MOATPYIIBI

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

bubmuorexa [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [OK
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguyeckoro 3akona ajs
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnunoreka [JOK
MenaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX ITIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Honast xuirieckas coasb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4eCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 Crenenr, oxncnenms https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OxkucnuTenu u BOCCTAHOBUTENIH bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 mo teme bubnmnoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBS3b

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

66 PesepBubIil ypok. O60011IeHIE 1 | bubnnorexka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600611eH1Ee 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb2
68 PesepBHeIit ypok. O600ICHHE 1 | bubnmoreka [JOK
CHUCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aK0OH.

1 [lepuoanueckas cucrema | bubnnoreka [HOK
XUMHUYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Kiaccudukanus 1 HOMEHKIIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4ueCcKoOM CBS3U 1 THITBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

6 Knaccugukarus Xumuueckux | bubnnorexka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMHUYECKOM

7 eakuu. IloHsATHE O TOMOT€HHEIX U 1 bubmmorexa LIOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6nmoreka [JOK
8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUN U ITOJIOKEHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTHYECKOMN
10 nccoruanmu. CuibHbIE U ci1a0ble buGnnorexa LIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNonHrle ypaBHEHUS peaKIUNA buGnnorexa LIOK
P pearh htps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBaHUI B CBETE MIPEICTABICHUN bubmmorexa LHOK
pea hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 bubmmorexa LOK
p § hitps://m.eds00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIMAITIHI
14 IlousTue o runponuse coien bubmmorexa LOK
AP hitps://m.eds00.ru/00add9d4
15 O0o00mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne dKCIIEpUMEHTAIILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KonrponsHas padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKa}I HCCOLIAINI bubmorexa LHOK
p 8 HHATLHA. https://m.edsoo.ru/00addec0
XUMHUECKUE PEAKIIUU B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHoOB.
18 XMMHYECKHE CBOVMCTBA Ha IIpUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KHCIIOTa, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

IIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «Ilonmydyenuie CoaTHON KUCTOTHI bubmmorexa [OK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Bbruncnenus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIMN, €CIIU OOUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO01mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxnenue cepsl U €€ cCOeTMHEHU I bubnuorexa [JOK
B MpUpojie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnnoreka [JOK
du3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHasi KMCIIOTA,
25 dbusznyecKkue 1 XUMUIECKHE CBONCTBA bubmmorexa [TOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUYECKUE PEAKIIUH, JISKAILUE B
OCHOBE IIPOMBIIIIEHHOTO CrIoco0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bub6nuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlIeu cpeibl COETUHEHUSIMU
cepol
7 Breruucnenue MaccoBoil JOIM BBIXOJ1a bu6mmoreka [IOK
HNPOAYyKTa peakIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTUKa JIEMEHTOB bubnuotexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XAMHYECKHE CBOMCTBA, MOJIYYEHUE U bubmmorexa [IOK
> 1O https://m.edso00.ru/00adf004
MPUMEHEHUE
[TpakTuueckas padora Ne 3 o Teme
30 «ITonydyenune aMmmuaka, U3yuyeHue ero bubmmorexa [TOK
. I gtk https://m.edso0o.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHUS B KQUeCTBE MUHEPATbHBIX

32 T00peHnii. XUMHUUYECKOE bubmmorexa LHOK
YAODPEHHH. . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (bocgo pHaH KI/ICJ'I((l))Ta q)¢§3n(11e3:1<1/1e u bubnuorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MONy4YCHHE
Ucnonb3oBanue dpocdaTtos B

34 KaueCcTBE MHUHEPATBLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yriepona, pacopocTpaHeHe B

35 npu 1; e’ imnlzlec;;le U XUMUYECKUe Bubmmorexa LIOK

p ? e https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOTUYecKre mpoodIeMBbl,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

37 VYronpHas KUCIOTa U €€ COTu bubmorexa HOK
https://m.eds00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bubmuoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubnmnorexa LIOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YIIIepo1a
40 Kpemuunii u ero coequHeHus bubnnorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennie HeMeTaIbl i UX https://m.eds0o.ru/00ae0bf2
COCJIMHEHUS
KonrtponsHas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00aec0e18
COCJIMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
MeTaInyeckas KpuCTaluIndecKas https://m.edsoo.ru/00ae103e
pemérka. PuU3nyecKue CBOMCTBA
METaJI0B
XUMHUYECKUE CBOMCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKUH psift bubmmorexa LIOK

HaIPSKEHUH METaJNIOB

https://m.edsoo.ru/00ael156
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OO61me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XHUMHYECKUX PEaKIINH bubmorexa LOK
yp PEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJWH W3 PEareHTOB COJICPIKUT
MpUMECH
bubmuoreka [JOK
46 IT e e
OHATHE O KOPPO3HH METAILIOB https://m.edsoo.ru/00ae1278
bu6 OK
47 [Ieno4nble METALIBI nosmotexa Il
https://m.edsoo.ru/00aec14b2
43 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U MarHui https://m.edsoo.ru/00ac15e8
50 Baxneiime coenuHeEHNS KalIbIUI bubmmorexa LOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUU
50 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6nmoreka [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOIABI 1 METOOEI €€ bubmmorera [TOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nomroreka 1O

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

bubmuorexa [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUU
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3ded
COCTMHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COIEPKUT IpuMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BbIX0JIa IPOAYKTa
peakiuu
61 O00011IeHNE U CUCTEMATH3AIMS
3HAHUU
KonTponsnas padora Ne4 no teme
62 «BaxHenmme MeTaJliIbl U UX
COETMHEHUS»
63 BemecTBa 1 Marepuarnsl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHMHYECKOE 3arpsi3HEHUE bub6nuoreka [IOK
OKpPY’KaIOILEeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnoreka [JOK
HKOJIOTHUECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE 1 bubnuorexa [IOK
crucTeMaTu3aluvs 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHsiit ypok. O6001ICHHE U bubnmnoreka [JOK
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cUCTeMaTHU3anus 3HaHUU

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

68

PesepBHbIil ypok. O0001ICHHE U
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
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