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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM NOa€T MNpECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yapTaraM oO0ydYeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XUMHUEHW MPEACTaBICHUS O B3aWMOIIPEBPAILICHUIX
SHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JeATENbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHelU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsiIa HA €UMHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBiieHUs B OOYYEHHHM XHMHUHM OOECHEUYMBAIOTCA CIEHH(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ msydeHnro. CoaeprkaHue CKIIAAbIBAECTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HSMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyroMy, BBITIONHSA (PYHKUIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C TMPUBJICYEHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aloluid Mupy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YE€JIOBEKA W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEHUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUYCCKHUX MOJIOKCHUH,
JOCTYIIHBIX O00OOIIEHUI MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEIIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHUE MPUOOPESTU TaKUE 1IeTH, KaK:

— (opmupoBaHHe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIoBHi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YHArOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0Omeld (YHKUMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaloIero MHUpa, WCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HMX IpPU PEIICHUH NpoOJeM B TMOBCEJHEBHOW XKU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOOyyaroumxcs T'yMaHUCTHUYECKHX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YuCIO YacoB, OTBEAEHHBIX I M3y4yeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMeceil.

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

Xumudaeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XMMHUYECKUE SBICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/0H, MpaBuUiaMu paboThl B JabOpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMHUCAHUE
(bu3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJTUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJIeUCTBUE kele3a ¢ pactBopoM conu meau (1),
U3Y4YEHHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEIEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3ayx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpupoAe, (PU3WYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
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MOJIYYCHHUST KHUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — autoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢(deKT XUMHUECKON peaklud, TEPMOXHUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO0 3(pekTa, pazpylieHrne 030HOBOTO CIOsI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

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

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIe ¥ HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B MpUPOJIE U B JKU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUKMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojieoOpaszywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Commu. Homenknatypa coseil. @U3N4ECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE COECPKaHUS KUCIOpOAa B BO3AYyXeE, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE PpPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOAbI C METAIJIaMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBus okcupa meau (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHne aTroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECTOYHO3EMEIbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUBI.

[lepnognueckuit 3akoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas W JIuHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumudeckux anmemMeHToB [{. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMUUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leproanueckoro 3akona u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — y4yéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchbl OKUCIEHUs U BOCCTAaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).



Mesicnpeomemmnuie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOIb30BAaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(duKaius, TMepUOJIUIHOCTh, HAOII0ICHHE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYHUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAeMBbIE, TOTLIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkius

[Tepuoguueckuii 3akoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUs H HUX
COCMHCHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccuduxaiys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTEMEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO
paBHOBECHSI.



OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  PEAKIIUH. CocraBienue  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HWCIOJB30BAHMEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMu4ecKkou cBsi3u. CteneHs aucconuanun. CHIIBHBIC U CTA0bIE SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHble peakiiuy Ha HOHBL. [loHATHE O THIpOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaIoB (rpadura M anmasa), CIOXKHBIX BEHIECTB
(xJopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XUMHUYECKOW peakiuu
OT BO3JICUCTBHS PpA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEIIECTB, MPOLECCa AUCCOLMALMM KHUCIOT, LIEIOYeHd U CcoJier
(BO3MOXXHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONINX ~ MPU3HAKU  TPOTEKAHWS  peakluudid  HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakinuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTasibl 1 MX coeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XMUMHUYECKHE CBOWCTBA Ha NPUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI0YaMH). XJIOPOBOAOPO/I.
ConsiHast KucioTa, XUMUYECKHE CBOMCTBA, IOJyYEeHHE, NMpUMEHeHHUe. [lericTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHne XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (pU3NYECKUE U
XUMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckue U XUMUYECKHE CBOHcCTBa (oOmme Kak
NpEeACTaBUTENSl Kjacca KHUCIOT W chneuuduyeckue). XUMUYECKHE pPEaKIuHu,
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JeXallue B OCHOBE IMPOMBILUIEHHOTO CHOCO0A MOJYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil kUCIO0ThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 MPEI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, pacIpOCTPAHEHHE B MPUPOJE,
busnueckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHne U npuMeHeHue. Coiau aMMOHUS,
ux QU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOoJydyeHHe, (PU3NUECKUe U XUMUYECKUE
CBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb30BaHWEe HUTPATOB M COJIEW aMMOHHS B KayeCTBE MHMHEPAIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ocdopa, PU3MUECKUE MU XUMHUYECKHME CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUIA.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbsl. OcoO€HHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHHUS.  YTJIEepoA,  auIOTPOIHbIE
MOAM(PUKALIMK, PACHPOCTPAHEHHE B MpUpPOnae, (U3UUYECKUE U XHUMHYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢uznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOIMYecKHue MpoOJIeMbl, CBS3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumore3a riao0albHOTO TOTEIJIEHUS KIUMaTa, MapHUKOBBIN
s dext. YronpHas KuciaoTa U €€ coyu, uX Pu3nueckue U XMMUYECKHUE CBOMCTBA,
noJiydieHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBbITY, MEIUIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuposHblE HMCTOUYHUKH YTIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BAXKHBIX BEILIECTBAX: KUpax, Oeskax, yrieBojax — U ux
poid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, MOJIY4YeHHE U
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmume mnpeacraBieHust 00
okcune kpemaust (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
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OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6e30macHOro MCTIOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-WOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NUECKHEe W XUMHUYECKHE CBOMCTBA
raJIOTeHOB M WX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEAUHEHUSMU  (BO3MOXKHO  MCIOJIb30BaHUE
BUJICOMaTEpHAIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa IO JIeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKUX CBOMCTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdart-
MOH W HAOJIOJieHWEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMIICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHA (BO3ZMOYKHO HCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U U3yUYEeHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYCHHE MoZEeNnen
KPUCTAUTMYECKUX PpeIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHHue, coOupaHue, paclo3HaBaHUE M U3y4YCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOW MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaIUIbl U UX COCIUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
uxX TmonoxkeHus B llepumoamyeckoi cucTteMe XHMHYECKHX diaeMeHToB [[. H.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJIMYECKass ~ KpPUCTA/UIMUECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HampsHKeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBA MeTauioB. OO0Iue
CrocoObl ToNy4eHus: MeTaiioB. [loHATHE O KOppPO3UMKM METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JIOPATIOMHHUH,
OpoH32a) U UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbl 1
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TUJIPOKCUAB HaTpus W Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbHblE METAUIbI MarHMid W KalbLMH: IIOJIOXKEHHE B
[Tepuognueckont cucreMe xumuueckux 3neMeHToB [[. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHUs KalblUsl (OKCHUI, TUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10keHre B [leproindyeckoil CUCTeMe XUMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mnpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHHUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aroMa, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIMOJIb30BAaHWE  BHUJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HaTpusi, Kalus MW Kaiblusg (BO3MOXHO HCIOJb30BAHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS M OKPY:KaOUIas cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM 4YeJOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYysKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xuMuu B pemieHnn 3K0JIOTHYECKUX
npo0iem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).
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Mesicnpeomemmuuwle céa3u

Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYeHWHW XWMHH B 9 Kiacce
OCYIIECTBJISIETCS dYepe3 MCIONb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSTHN, TaK Y TIOHSATHUH, SIBISTFOIIMXCS CUCTEMHBIMH JIJISl OTICIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICIHPOBAHUE, H3MEPEHHE, MOJEb, SBJICHHUE, IapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepus, aToM, OJCKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIH]I,
W30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PaCTBOPUMOCTD, KpUCTAJUTMUECKast
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
M0JIE3HBIE UCKOIAeMblIe, TOTUIMBO, BOJAHBIC PECYPCHI.
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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€ OOyUEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4eCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAJIBHBIX HOpPMax M TpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUN MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3a]lay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIEH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NpPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIIPABOYHOU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM U HMCCIEI0BATEIbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHWE MOCIEICTBUA U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U TpyJa pa3IuyHOro poja,
yYBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHusl C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHON Mpo(eCcCUOHATBHON IEATEIBHOCTH U PAa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOU CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU ILIEJIECOO0PAa3HOE OTHOIIEHHWE K MPHUPOJIE KaK HCTOYHHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBAaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
O6e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU pabOTE C BEMIECTBAMHU, a TAKKE B CUTYALIMSIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIILICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON IIPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHblEe TMOHATHS (3aKOH, TEOopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHHE O LEIOCTHON
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HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE O0OECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH WX XapaKTEpHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/ibCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

PaGora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUH(POPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3Iu4yHble METOABl M 3alpOChHl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO WCIIOJIb30BaHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoOBaTh B TIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrOo COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB W COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPEIEATh LEIU JAESITEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEHUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCJIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe nmpeAMETHBIX peE3yJabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, chenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro UHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PAa3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PAacTBOp, MaccoBas J0Ji1 BEIECTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BATh XHMHUYECKYIO CHUMBOJMKY ISl COCTaBJIE€HHS (opmyl
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGCHTHAasT W HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuoanueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diaemernToB [J[. U
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij s1pa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeIeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KIacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIieIoBaTh  NpaBWIaM  TMOJIb30BAHUSA  XMUMHYECKOM  TOCYIoMl U
7abopaTOpHBIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAAa U KHUCJIOpPOJAA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;rakMmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

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

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCIICHUS, XUMHUECKas peaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJISIpHBI  00BEM,  PACTBOP,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTuMble W
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKass CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeérka, KOppo3Hus METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHHS (HopMyl
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIHII;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuomumueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noArpynmna (A-rpynmna)»y U «modooyHas
noarpynmna (b-rpynma)», manble u  OoNbIIME€ TEPUOJABI, COOTHOCHUTH
0003HaYCHUSI, KOTOpPhIE MMEIOTCA B IEPUOJUYCCKONW TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M WX COCIMHEHUN B
npeaenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, MO0 M3MEHEHUIO CTENEeHEW OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OMUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
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oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYI0O U MOJIIPHYI) MAacChI
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0JaTh  MpaBWUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHbIM  00OpY/IOBaHMEM, a TaKKe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOMPaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonuI-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISABICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pazgea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kucinorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu
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3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
L1 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
bubnunorexa LIOK
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2

erMHI/Iﬁ 1 UX COCAUHCHU S

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

N bu6nmoreka [IOK
3.1 Obmpae croficTsa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiime MeTauibl U UX CO€IAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bu6nunorexa LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTuEe 0 METOAAX O3HAHKS B XUMHH 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
b K
6 ATOMBI U MOJIEKYJIBI 1 nommorexa 110
https://m.edsoo.ru/ff0d2a6c¢
7 XUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u crnoXHBIE BELIECTBA 1 bubmorexa HOK
P . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nommorexa 110

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bubnuorexa [JOK

10 Xumuueckas popmyna. BaaeHTHOCTh https://m.edsogru/fdeZeae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB

1 OTtHOCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323¢

12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c

13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230

14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl

17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmorexa HOK

. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coenrHEHUsI, PA3IOKECHHUS, bubmorexa HOK
https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHukIoneauct. O0o0Imenne 1 bu6mmorexa [IOK
cUcTeMaTH3allis 3HaHUI 10 TEME https://m.edsoo.ru/ff0d40c4
"BemecTBa u xumMuueckue peakuuu"

20 KonTponbnas padora Nel mo teme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKIIHH https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmech razos. Cocras bubnmoreka [JOK
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Bo3yxa. Kucnopong — snement u
npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edsoo.ru/ff0d448e

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
POAA (PEA ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI osTy4eHHst KUCIOPOaa B
23 nabopaTtopuu ZILIH OMBIIJ_UIGHI;{OCTI/I bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIAIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 ’ a, CII0COOBI Zro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «[Tony4yenue u coOupanue KHCIOpoa bubmmorexa [IOK
i . P poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopon — sneMeHT u npocroe bubnnoreka [JOK
BelecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnyueckre 1 XUMUIECKHE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " CO
TUTTHE O KHEJOTAX 1 GO https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [IpakTruyeckas padora Ne 4 o Teme bubnnorexka [JOK

«[lony4yenne u coOupanue BOJAOPOA,

https://m.edsoo.ru/ff0d4{42
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HU3YUYCHHUEC €TO CBOMCTB»

ModsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0néMa, KOJIMYECTBA
33 BEIIIECTBA rasa 1o ero M3BeCTHOM bubmorexa HOK
0 MY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA HMIIK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PEAKIIUM HA OCHOBE 3aKOHA bubmorexa HOK
yp . peaKtl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
HHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbleHHbie
37 W HEHACHI peHHI)IE, acTBOpBI. MaccoBas bubmorexa HOK
m p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
18 «[IpuroroieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KJIacCU(UKAIUS, bubnuorexa [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubmuoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubmmoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpeaHue): HOMEHKIIATypa

46 cnoco61f1) TIOJI )eHI/IH XI/IMI/I‘IZ(I:)KI,/IG bubmmorexa [TOK

N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue

A7 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI»

43 ['eneTnyeckas CBsI3b MEXKIy KiIaccaMmu bu6nmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
O06o001IeHre U cHCTEeMaTHU3alnsl 3HAHUI

49 1o TeMme "OCHOBHBIE KJIACCHI bubmiorexa LOK

. https://m.edsoo.ru/00ad9cb2
HEOPraHUYECKUX COCANHEHUI
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9¢ela
COCIMHEHMI
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XUMHUYECKHX 3JIeMeHTOB. IloHsgaTHE O bubmmorera [IOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX

anemenToB 1. 1. MenaeneeBa

https://m.edsoo.ru/00ada52c
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bu6mmoreka [IOK

53 Ilepuonapsl, TpyIIIbI, TOATPYIIILI
pHOA Pyl APy https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00009eK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuoanyeckoii
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHUYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI
58 o teMme "CTpoeHue aToma bubmmorera [TOK
p | ' https://m.edsoo.ru/00adb33c
XHUMHUYecKas CBsA3b
59 KonTponbnas padora Ne4 no teme bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKasI CBSI3bY https://m.edsoo.ru/00adb486
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumu4deckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBaneHTHas nosnsipHast XUMHYECKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHYECKast bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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bu6mmoreka [IOK

o4 Creners okHCICHHA ! https://m.edsoo.ru/00adae28

65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC | bubmuorexa [JOK
peakuu https://m.edsoo.ru/00adb076

bu6mmoreka [JOK

66 OKucCIUTEN U BOCCTAHOBUTEIIH 1 hitps-//m.c dsogru 100adb076
O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

67 0 TeMe «XUMHUYECKasl CBI3b. | bubmuorexa [JOK
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC https://m.edsoo.ru/00ad9cb2
peaKIum

68 O000111eHIE U CUCTEMATH3aIUs 3HAHUI | bu6mmoreka [IOK
3a Kypc 8 kiacca https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 3eMeHTOB /I, H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanust xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIKNE HA CKOPOCTH 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

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

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuoreka [JOK

XVMHYECKUE PEAKIIMU B PACTBOPAX»

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 muccormanyi. CHIIbHBIE U clIa0bIe bubnmorexa [IOK
' https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Hounrle ypaBHEHUS peakIui bubnnorexa LIOK
P P https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
pUIL https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIHI
XHUMHUYECKUE CBOIICTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponanse coiei bubmmnorexa [IOK
p https://m.edsoo.ru/00add9d4
O00011IeHNE U CUCTEMATH3AINS
15 3HAHUM MO TeMe bubmuorexa [JOK
"DNIEeKTPOAUTHYECKAsT JUCCOLHAIIHS. https://m.edsoo.ru/00addd12
XUMHYECKUE PEeaKIuy B pacTBOpax"
[IpakTuueckas padora Ne 1.
«Pemenne 3KcrepuMeHTaIbHbIX
16 3a7a4 o TeMe "DIEKTPOIUTHUECKAS bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
Jaucconuanusa. XMMUYECKUE peaKkIiuu
B pacTtBopax'»
KonTtponpHas padora Ne2 o teme
bu6mmoreka [IOK
17 «INEeKTPOJIUTUYECKAS TUCCOLIAALIUSL.

https://m.edsoo.ru/00addecO
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OO61as xapakTepuCTHKa raJIOreHOB.

18 XUMHUYECKUE CBOWCTBA HA IPUMEPE bubmmorexa [TOK
prMep https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComsiHast KUCIIOTa,
19 XUMHUYECKHE CBOUCTBA, IOJTyYEHUE bubmorexa HOK
> HOTYH ’ https://m.edsoo.ru/00ade 104
pUMEHEHUE
[IpaxTuueckas padora Ne 2 o treme
20 «lTonyueHue COMIHON KUCTOTHI bubmorexa LHOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIU OJUH U3 bubmmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
2 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynmsr https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.
3 Haxoxnenue cepol 1 €€ coeAMHEHU N bubnmnoreka [JOK
B IIpUpoOJie. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoi, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuasl cepsl. CepHas KMCIIOTA,
25 buznyeckue 1 XuMHUYECKHe CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
. bubnmoreka [JOK
26 MOJTyYEHUS CEPHOI KUCIIOTHI.

XUMHYECKOE 3arpsi3HEHNE
OKPY’KaroIlleH cpebl COEAUHEHUSIMHU

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

Briuucienne MaccoBOM TOJU BBIXOJa

bubmuoreka [JOK

27
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01mast XxapakTepuCTHKA dJICMCHTOB

73 VA-rpynmsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B IIpupoae, GU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XAMHYECKHE CBOMCTBA, MOJIYYEHUE U bubmmorexa [TOK

’ ya https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas paborta Ne 3 o reme
30 «ITonydyenne aMmmuaka, U3y4yeHue ero bubmorexa HOK
. I > 37 https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KuCoTa, e€ pusnueckue u bubnnoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 no0OpeHnii. XUMHUYECKOE bubmorexa LHOK
YAODPCHII. . https:/m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOLEH CpeIbl
COEIMHEHUSIMU a30Ta
®ochop. Okeun dpocdopa (V) u

33 (1)00(%)0 pHaSI KI/ICJ'I((i))Ta q)(ppli)3n(tleixne u bubmorera [TOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYEHNE
Hcnonws3oBanue dpocdaros B

34 KaueCcTBE MHUHEPAILHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYriepon, pacnpocTpaHEHUE B bubnmoreka [JOK
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npupoje, Gu3nIecKue 1 XUMHICCKUE
CBOMCTBA

Oxkcuppl yraeposa, ux Gpusndeckue u

https://m.edsoo.ru/00adfd9c

36 XHMHYECKHE CBONCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHuaoM yriaeposa (IV)

37 YronbHasg KACIOTa U €€ CONn bubmmorexa [IOK

https://m.edsoo.ru/00aec006¢c
[TpakTiueckas paborta Ne 4 o reme

18 "IlonyuyeHue yriaekuciaoro rasa. bubnnorexa [JOK
KadecTBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKUX BEIIECTBaX KakK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoaa
40 KpemHnii u ero coequHeHus bubmmorera [TOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

A1 JKCIIEPUMEHTABHBIX 3324 110 TEME bubnuorexa [JOK
«BaxHenme HeMeTaJulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponbnas pabota Ne3 o teme
42 «BaxHeime HeMeTaulbl U UX brbmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mas XxapakKTepuCcTUKa XUMHIECKIX
43 AJIEMEHTOB — METAJIIOB. bubnmoreka [JOK

Merannuueckas cBsI3b U
MeTaJUTMIecKasi KpUCTATMIecKast

https://m.edsoo.ru/00ae103e
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pemérka. @u3n4ecKre CBOMCTBa
METAJIJIOB

XUMHAYECKHUE CBOMCTBA METAJJIOB.

bubmuorexa [JOK

44 DIEKTPOXUMHUYECKUHN DS
P . P https://m.edsoo.ru/00ael156
HanpsHKeHUH METAILIIOB
OO611me crnocoObl MoTy4eHHs
MeraioB. CraBbel. Beruncienus mo
45 aBHEHUIM XUMUYECKUX PEAKIUI bubmmorexa LHOK
yp PEAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJWH W3 PEareHTOB COJICPKUT
MIpUMECH
46 [MousaTHE O KOPPO3UU METAILIIOB bubmmorexa LHOK
PP https://m.edsoo.ru/00ae1278
bu6 K
47 [IenounbIe METAIBI nomorexa O
https://m.edsoo.ru/00aec14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuotexa [JOK
Kainusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5¢8
50 Baxneiinme coenuHEHNS KaIbIUI bubmnorexa [IOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUHI
57 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
YCTpaHCHHS https://m.eds0o.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XKEcTKOCTL BOABI K METOEI €€ bubmmorera [TOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
54 AnroMuHUH bu6mmoreka [IOK
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https://m.edsoo.ru/00aelc64

55

56

57

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHIA aTFOMUHUS

Keneso

Oxcuibl, THIPOKCUIBI M COJIH XKelle3a
(IT) u xxene3a (III)

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O0001IEHNE U CUCTEMATHA3AIMS
3ganui o treMe "JKeaeszo u ero
coenuueHus"

59

[IpakTuueckast padora Ne 7. Perenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxnaenne MeTamisl 1 UX
COECTUHECHMY

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brerunciienus no ypaBHeHHUSIM
XUMHYECKHUX PEAKIUi, €CITU OAUH U3
peareHTOB J1aH B U30BITKE WJIH
COAEPKUT IpUMecH. Beruncnenus
MacCOBOM J10JIM BBIXOJa IIPOIYKTA
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

61

O00011eHNEe U CUCTEMATU3 AL
3Hanui "BaxkHennme MeTauIbl U UX
coenuuenus"

62

63

KonTtponbHast padora Ne4 o reme
«Baxnenmme MeTaibl 1 UX
COETUHEHUS

BemecrBa u maTepuainsl B
MIOBCEIHEBHOU XKU3HU YeI0BeKa

bu6mmnoreka [JOK
https://m.edsoo.ru/00ae3£50
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64 XUMHUYECKOE 3arpsi3HEHUE | bubnunoreka [JOK
OKpYXKaroIE Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B permieHun | bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 O06o001IeHre U CUCTEMaTH3aIUs | bubmuorexa [JOK
3HAaHUM 332 KypC OCHOBHOM IIKOJIBI https://m.edsoo.ru/00ae0dOa
67 O06o0011eHre U cucTeMaTu3aus | bubnnoreka [JOK
3HaHUH 332 KypC OCHOBHOM IIKOJIBI https://m.edsoo.ru/00adb33c
68 O06o0011eHre U cUCTEeMaTU3aLUs | bubnnorexa [JOK
3HaHUH 332 KypC OCHOBHOM IIKOJIbI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0Js XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKALMA  peaKIHil:  peakuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBOM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JI BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHH H

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0 Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUX
KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCJIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChbI

BC€IICCTB
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1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (opMmylie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bBI IMO3HAHUS — HAOIOICHUE,
U3MepeHue, MOJIEITMPOBaHUE, IKCIIEPUMEHT  (peabHBIiI n
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATH: OKCHU[,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEATh MPUHAMICKHOCTh BEILIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TOJTBEpXIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCNICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUA XUMHUYECKOM TOCYIOM U
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpalleHus ¢
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKLHUSAMU MO BBINOJTHEHHUIO
7a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJYYEHUIO U COOUpaHUIO
ra3oo0pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 11O
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO
MHAMKATOPOB (1akMyc, (peHonTanert, MEeTUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux anemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN
PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX TOHSITHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToMa, aTOMHAas oOpOuTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHAad KOBAJCHTHasd CBA3b,
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3.2

33

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

OMHCHIBATh U XapaKTepHu30BaTh TaOiuuHyto Gopmy llepuonndeckoii
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIMy¥yaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEITCI B  TabiuIe
«Ilepuonuyeckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX JJIEMEHTOB (COCTaB M 3apsja sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KVIACC

OTpEAeNaTh CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COCUHEHUAX
ONpeNeNsiTh BUJl XUMHYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBO 1 XUMUYECKasT PEAKIIUSD)

PaCKpheIBATG CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSITHM: pacTBOp,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHYCCKAd AUCCOLMaAlNA,
PE€aKiiuki HMOHHOI'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOC PAaBHOBECHC,
06paTI/IMBIC n H606paTI/IMBIC pcaKknuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,

aMm(doTepHOCTh, XUMHYECKas CBS3b  (KOBaJeHTHas, HOHHAas,
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1.2

MeTaJUTMuecKas), KpHUCTAIMYECKas pemeTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX IOHATHH W

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON JUCCOLMALUN KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

1.4

L.5

2.1

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI
HIOCPEACTBOM COCTABJICHUS IEKTPOHHOrO OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

ITo temam: «Hemeramibl u uX coeguHeHMs» U «MeTaasl U UX
COETUHEHUS

XapaKTepU30BaTh (OMUCHIBATE) OOIINE U CIICIU(PHIECKUE XUMHUIECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BEUIECTB, IOATBEP)KIasi ONHUCAHHE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

2.3

24

COCTaBJIATb YPAaBHCHU peaxunﬁ, MOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATh CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
1abopaTOpHBIM O0OpYIOBAaHUEM, a TAKXKe MpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJTYYSHHIO U COOMPAHUIO

ra3000pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHUI-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XUMHSI U OKpY:KArOIIast CPea»

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX TIOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB
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3.2

NPUMEHSATh OCHOBHBIC OIEPAllMHd MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3AINIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCIICCTB MU XHMHYCCKHUX peaKL[Hﬁ; eCTCCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHpPOBAaHNUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4e€lIOBeKa. XHMHUS B CHCTEME HayK.
Tena u BemiecTBa. PU3MYECKUE CBOWMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITousrue o METOJaXx ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciIiCHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJBI  XMMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 051 XMMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommnuectBo BemectBa. Moiib. MossipHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznueckrue U XUMHYCCKHUE SBJICHUSA. XHUMHUCCKAs peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChl BCIICCTB. XHUMHYECKHUE YpaBHCHHUA. KﬂaCCH(bHKaHHH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUIaMu
paboTel B Jsaboparopum U nOpuémMamMu oOpalmieHuss ¢ J1abOpaTOPHBIM
o0opy/soBaHUEM, M3yYy€HUE M ONUCaHHe (PU3MUYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BEIIECTB, HaOmoJeHne (u3ndeckux (IMJIaBlieHHME BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAllUs BOJAbI) U
XUMHUYECKHX  (TOpEeHHE  CBEYM, [POKAJIMBAHWE MEJHOW  MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWE W OIUCaHUe
IPU3HAKOB IPOTEKAHMS XHUMHUYECKMX peakuuid (pas3joXkeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, paslioKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKENlE3a C PACTBOPOM

commu meau(Il), n3yuenne cmocoboOB pasaeneHus: cMecei (C MOMOIIbI0 MarHNUTa,
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2.1

22

23

buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJiu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucinopom — sneMeHT W mpocToe
BenlecTBo. HaxoxaeHue kuciaopoja B mpupoje, GpU3MdecKue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIy4YeHUsl KHUCIOpoJa B J1a0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoae. O30H — alIoTpornHas MoAU(GUKALU KACIOpOoIa

TernoBoit 3P PeKT XUMUIECKON peaKkIy, TEPMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonopon — anemeHT m npocroe BemectBo. HaxoxneHue Bogopona B IPUPOZE,
¢u3nuecke M XUMHUYECKHE CBOWCTBA, IPUMEHEHHME, CIIOCOOBI IOIY4YEHHUS.

Kucmaote! u comu

24

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®uznyeckue CcBOMCTBA BOAbl. Boma kak pactBopurtenb. PacTBopbl.
Haceitennbsie ¥ HEHACHIIIEHHBIE PACTBOPHL. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass o1 BelecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoOB B Mpupojie M B XKM3HU ueloBeka. Kpyroropot
BOAbl B MpUpOAE. 3arps3HEeHUe MPUPOIHbIX BoA. OXpaHa M OYHCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss Heopranmdeckux coenuHenunid. Oxcuapl. Knaccudukamms
OKCHJIOB: cojeoOpa3sywoimire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromnue. Homenknatrypa okcuaoB. Dusznueckne M XUMHUYECKHE

CBOMCTBa OKCHOOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanusi. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHMN. PU3NYECKUE U XUMUYECKHE CBOWCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBOMcTBa KuCIOT. Pan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tony4yenue kucnot

Comu. Homenknartypa coneil. @usznueckne W XUMHUYECKHE CBOWMCTBA COJIEH.
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[Tonyuenue coneit

2.10

I'eneTnueckas cBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COCI[I/IHCHI/Iﬁ

2.11

XVMMHYECKUH  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, pacro3HaBaHHE U H3y4YCHHE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBUSL BOZHUKHOBEHUS U NPEKpaIlleHusl TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydeHUe, coOupaHue,
pacro3HaBaHME€ U H3Y4YEHHME CBOMCTB BOAOpoAa (FOpEHHUE), B3aUMOJEHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEIOBAHUE
0COOEHHOCTEH  pacTBOpEHHUS BELIECTB C PAa3JIMYHOM  pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBUE BOJABI C MeETalIaMM (HAaTpUEM U KaJbIMEM)
(BO3MOXHO HCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PaCTBOPOB
KUCIOT M IIeJoYeil ¢ IOMOIIbI0 MHJUKATOPOB, MCCIEJOBaHUE O0pa3LoB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOIIOJACHUE W3MEHEHUS
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INENOYEH, H3y4YeHHe
B3aumozeiicTBus oxkcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peaKlIni HEUTPAIU3alii, IOJy4eHUE HEPACTBOPUMBIX OCHOBaHMI,
BBITECHEHHME OJIHOIO MeTajlla JPYI'MM H3 pacTBopa COJM, pelIeHue
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX
COETUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. Menneneea. CtpoeHue aToMoB. XuMn4eckas cBsi3b. OKHCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIINN

3.1

3.2

33

[lepBble TOMBITKKA KIAaCCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [lonsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJOYHBIE W IIETOYHO3EMENIbHBIE METaJIIbI,
TaJIoTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cucreMa XuMu4deckux 3emMeHToB J[. 1.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
IIepuoasl u rpynmbl. PUZHMYECKUH CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

neépruoaa U IrpyIiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTombl. Onexktponbl. CtpoeHue
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JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Tepnomnueckoit cucremsl .M. Menneneesa. XapakTepuCTHKAa XUMUYECKOTO

3JIEMEHTa MO ero nojoxkeHuto B [lepuoguyeckoii cucreme .M. Menneneena

34

3aKOHOMEPHOCTH H3MEHEHHUs paauyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKMX M HEMETaUIMYEeCKHMX CBOMCTB IO TpYIIaM M TEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)KadaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b
Crenens okuciienus. OKUCIUTEIbEHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoiecch

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHEe OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEUCTBUE TUAPOKCHAA LUHKA C pacTBOpaMU KHUCIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, p€aKuuu pa3jIoKCHUA, COGI[I/IHGHI/IH)

Kona

1.1

1.2

1.3

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucrema XuMu4ecKux snemeHToB J[. 1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kailus, KalblUsil H MX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM DdJIeMeHTOB B llepuonnyeckon

CUCTEMEC U CTPOCHUCM UX AaTOMOB

CrpoeHne BelecTBa: BHJABI XUMHMYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHUJA XUMUYECKOH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BeUIECTB (MEXAYHapoAHasi U TpUBHaJIbHAs). XUMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCIUHEHUH,

IrCHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BECIICCTB

Krnaccudukanys XuMU4ecKuX peakiuid Mo pa3IudHbIM IpU3HaKaM (10 YUCTY U

COCTaBy Y4YaCTBYOIIUX B pPCaKMU BCUICCTB, IO TCIIJIOBOMY 3(b(1)eKTy, Io

49




U3MCHEHHIO CTETEeHEeH OKHMCICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH,
[0 YYacTUIO KaTauu3aropa). OK30- M  JHIOTEPMHUYECKHE  peakluu,

TEPMOXUMHNYCCKUE YPaBHCHUS. ITonsarue o CKOPOCTH XHUMHYSCKOHN p€aknuun

1.4

1.5

[Tonsitne 00 oOpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [loHstue o
TOMOTEHHBIX U FeTEePOreHHbIX peakiusax. [loHaTre 0 XMMUYeCKOM PaBHOBECUU.
@DakTophl, BIHUAOIIME HAa CKOPOCTh XUMHUYECKOW peaklUd M TOJOKEHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMHA C MCIIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS MPOTEKAHHS pPEaKIUidi MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoicTBa KHUCIOT,
OCHOBAaHMH H COJCH B CBET€ TPEIACTABICHHNA OO0 3JICKTPOITHTUICCKON

Aucconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJIm3e coJieit

1.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISAMU KPUCTAJUIMUECKUX
PEIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpua HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipolecca
JIUCCOLMALMM  KUCIIOT, Iejaoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHUATIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOUIUX IMPU3HAKU
MPOTEKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJEIECHUE Ta3a,
o0Opa3oBaHH€E BOJbl); OINbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil (FOpeHue, peakiyy pas3jioKeHUs, COeIUHEHUs);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannsl 1 UX COeIUHEHUS

2.1

OOmiast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — rajoreHoB. XHMMHYECKME CBOMCTBA Ha IIpUMEpEe  XJopa

(B3auMoielicTBUE C MeTallylaMH, HEMeTajllaMH, IiefodyamMu). XIJIOpOBOJIOPOA.
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CongHast KHCIIOTa, XUMAYECKUE CBOMCTBA, MOJIydYeHHE, MpUuMeHeHue. [lelictBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4eJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

2.2

2.3

24

2.5

OO6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn oKuciaeHus. CTpoeHue u (hU3MUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIIUN
KHMCIIOpo/la U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYecKue cBOMCTBAa. OKCHUIBI cepbl KaK MpeICTaBUTENIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NISCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIESCKUE
peakuuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO clloco0a IMOIYy4eHUs CEpHOMN
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbgar-uoH. HaxoxkneHue cepel U €€ COCNMHECHUU B TPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAILCHHS

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPOIE,
¢dusnveckne U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHAK,
ero (u3nM4ecKue W XMMHUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux (i)I/ISI/I‘IeCKI/IC n XUMHUYCCKUEC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nvecKkue M XUMHYECKHE CBOMCTBa (0OIIME Kak TPEACTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M coJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpeabl COETMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MIOYBbI

1 BOJJOEMOB)

docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMUYECKUE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHYECKHe CBOWCTBa, mosyueHue. Vcnonb3zoBaHue ¢ochaToB B KauyecTBe

MUHEPAJIBHBIX YIOOpEeHH

Obmass xapaktepuctuka 3yeMeHToB IVA-rpymnmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOoJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpoCTpaHeHHEe B MNpupoae, (U3MUeCKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. OKcuasl yriaepona,

nux (1)H31/I‘—I€CKI/I€ U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXHUBBIC OpPraHU3MBbI,
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2.6

MOJTyYeHHE M MPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona(IV); rumore3a Tn00anbHOrO MOTEIUICHUS KIMMaTa; NapHUKOBBIN
apdexT. YrompHas Kuciota M €€ CoNd, HX (QUIUYECKUE M XHUMUYECCKHE
CBOHWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonp3oBaHnue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AMCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIUHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHoJ, IJHULEepPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJIHM B HKU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckne ¢ XUMHUYECKHE CBOWCTBA, TOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mnpeacraBieHuss 00
okcuzae kpemuus(IV) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCIOJIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, eie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4€HHE O0pa3l0B HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpU-
MOHBl W HaOJIOIEHWE MPHU3HAKOB HUX IMPOTEKAHUS; OIMBITHL, OTpa)Karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPHUIOB
(raloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyriuBaHUs caxapa IHoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTBHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyib(ar-uoH | HaONIoJeHHE NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpPHANIOB), 00Opa3namu
a30THBIX U GochOpHBIX yIOOpEeHUH; monydeHne, cooupanme, pacrno3HaBaHle U
M3Y4Y€HHE CBOICTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pEaKIHMil Ha HOH
aMMOHMSI U (Qocdar-uoH U U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIIECHTPUPOBAHHOM a30THOM KUCJIOTHI C MeIbi0 (BO3MOXKHO

HUCIIOJIBb30BaHHUEC BI/I,Z[COMaTCpI/IaJ'IOB); HN3YUCHUC Mopeseun KPpUCTATNINYCCKUX

52




pemwéTok anmasza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azcopOLUU pacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJy4YeHUE, cOOMpaHHEe, PACHO3HABAHWE W H3Y4YEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMpOBEACHHWE KA4YeCTBEHHBIX pEaKUWid Ha KapOoHAaT- u
CWIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHUE C
MIPOAYKIIMEN CUJIMKATHOM IPOMBIIIICHHOCTH; PELICHUE 3KCIEPUMEHTAIbHBIX

3aaa4 110 TEMC «BakHene HeMeTabl 1 HX COCAHUHCHUA»

Merannsl 1 BX COCAUHECHUA

3.1

OOw1ast XxapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxeHuss B Ilepuonuuecko cucreMe XUMHYECKUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTayuioB. MeTaimnnueckas CBs3b U
METANIMYECKasl ~ KpUCTaUIMyecKass pemerka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

33

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MOMy4eHUS
MeTayioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHE B

OBITY M IPOMBIIIIEHHOCTH

[lenouynsle MeTamibl: mosioxkeHue B llepuonmyeckoll cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUIBI HATPUA W KaJius. HpI/IMeHeHI/Ie IISJIOYHBIX MCETAJJIOB U HUX

COeTUHEHUN

34

Illenoyno3eMenbpHBIE  METa/Ibl MarHui W KaJbLMA:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xuMmuueckux 3neMenToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaxoxAeHHe B mnpupoae. Pu3nueckue U XMUMHUYECKHUE CBOWCTBA
MarHus W Kauplus. Baxuelmme coeauHEHUs KaibIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauueckoil cucreMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aToMa; HaXOXAEHUE B mnpupozae. Puznueckue u
XMUMUYECKHUE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA
QTFOMUHHS

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenTon J[. 1.
MeHneneeBa; CTpoeHHWE aTOMa; HaxoXKJIeHue B mpupone. Dusznueckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcuabl U comu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTyUYEHUE
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3.7

XHWMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE ¢ 00pa3liaMu METAIIJIOB M CILJIAaBOB,
X (pU3MYEeCKMMH CBOWCTBAMH, W3YYCHHE PE3YyJIbTATOB KOPPO3HH METAILJIOB
(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPHAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUS OKCHJA KajdbllUd M HATpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIMH Ha MOHBI
(Marnus, xanbiusi, anroMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHNE W ONMMCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
rccaeaoBanue amMm(GOTEPHBIX CBOWCTB THIAPOKCHAA AIOMUHHUS M THIPOKCHIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3a71a4 110 TeMe «BaxHeime MeTasuibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCepHrajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBCGI[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTMUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpeast [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTJIEBOJIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MTPpOMBIIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuanoB (CTEKIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)
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IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 T03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak oOractu COBpPCMECHHOI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTB21;

INOHUMAHHEC MECTAa XUMHU CPEAU APYIr'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATENTLHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XMMUYECKON HAyKH, YTO IO3BOJIMUT OOYYaIOIIMMCS paccMaTpHuBaTh
XUMHUIO KaK cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO INpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIET0 00pa30BaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJspHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUH Pa3JIOKECHUS, pPEaKIuI
3aMeNICeHHUs, peaKui OOMeHa, TeIUIoBoW A(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U MPOLEHTHAs KOHLEHTpaLUs

BEILIECTBA B pPaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
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opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIILHOCTD, TIOJISIPHAS U HETIOJIIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JUCCOLMALMSA, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCINTEIb U
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIEHHME, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIHO UCIOIb30BATh U3yUEHHbIE BEIIECTBA U MaTepHaIb
(B TOM 4ucie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTHl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CETbCKOM XO34HCTBE, Ha
IPOU3BOJICTBE U TOHUMAaHHWE 3HAUYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
Y XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

yueOHBIX TPEIMETOB

33

HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
M0 XUMUU (HayyHash W Hay4dHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,
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YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)

YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPHUOAOB, KNS U KaJbIU
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucreMe (B MalbIX TMEpHOAAX ©  TJIABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenue kinaccuumpoBarth:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' HOHa
g2 BUJ XWUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpHl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne xapakTepu3oBarh (U3NIECKHe U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUM, Kanui, MarHHii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEHIECTB, B TOM YHCJE€ WX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), nunka, xeneza (II u
' III), oxcuas! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BEUIECTB B
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3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITNI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOT0 JIEMEHTA B COSIMHEHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYECCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJAAaMH  HAy4YHOTO  TMo3HaHUS (HaOIrozeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 O6e3omacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCEHEBHOW JKM3HHU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U MPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONMHUCaHue (PU3UYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,
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WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYUYCHUEC
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) ans onpeneseHUs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJI0oYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETalbl U HX COCOUHCHUA,

«Baxxaele MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblusi, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

14.2

MNpEACTABIATE PE3YJIbTATBl JKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC
3aKOHOMECPHOCTHU

YCTaHABJIIMBATH CBA3U MCXKAY pCaJIbHO Ha6J'IIO,ZIaeMI)IMI/I XUMHUYCCKUMH
SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB
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INHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckasi popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTEneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKHUE YPAaBHEHUS

[lepnonnueckuii 3akoH n Ilepuonnueckas cucreMa XMMHYECKHMX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOoJIOB, Kaius, Kaimplus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX MW HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepuoguyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.

SJ'ICKTpOOTpI/II_IaTGHBHOCTB XHUMHUYCCKUX QJICMCHTOB. Honnas CBA3b.
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MeTtananyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX pPEWETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

4.3

4.4

Baxuneimume MMPEACTAaBUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HEC0JICOOpa3yIolIe; OCHOBAaHWHM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIMe ¢  OECKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

®usznueckue M XMMHYECKHME CBOMCTBA IIPOCTBIX  BELIECTB-HEMETAIUIOB:
BOJIOPO/J1a, XJIOpa, KUCI0pOJa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHUS
®u3nyeckue M XUMHUYECKHE CBOWMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIMTHS,
HATpHUs, Kadus, MarHus M KaJbLUs, QJIIOMHHMS, XKejle3a. DJIEKTPOXUMUYECKUI
A HAIIPSKEHUN METaJIOB

®u3nyecKkue U XMMUYECKHE CBOWCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

®dusnyeckue ¥ XMMHYECKHE CBOMCTBAa OKCHIOB HemeTramuioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), xpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

Xumnueckue cBoictBa okcunoB: MeTamoB [A-IIIA rpymm, munka, memu(ll) u
xenesa(ll, I). [TonydyeHne oKCUI0B METAIIIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha TPHUMEPE
TUAPOKCUIOB  QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHue OCHOBaHMM U

aM(OTEpHBIX THIPOKCHJIOB

4.8

4.9

4.10

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHUCIOT.

[Tony4yenue kucaot
OO0me XuMHYECKHEe CBOMCTBA cpenHux cose. [lomyuenue coeit

[Tonyuenue, coOupaHHe, paclmoO3HABaHHE BOAOPOJA, KHCIOPOAA, aMMHAKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HonyquHe aMMHMakKa, cepHoﬁ U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC
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CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB

4.12

I'eneTnueckas cBA3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX COC,I[I/IHCHHI;'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEILIECTB, MO TemioBoMy 3¢ dekry, mo

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

52

5.3

TennoBoii 3 PEeKT XUMHUECKONW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peakuyi. TepMOXUMUYECKUE YPABHEHUS
OKUCINUTEIBHOBOCCTAHOBUTEbHbIE peakiui. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIIGHHS.  DJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKuu

54

5.5

Teopus snekTpoauTudecKoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIbHBIC U clTa0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peaknuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XHUMHUYECKHX pEaKIuil B J1abopatopuud U OBITY.

HepBa;I moMoumb IIpU XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

6.3

6.4

XUMHYECKOE 3arps3HEHHUE OKPYKAWIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauusi BemiectB (ITJAK). Ponp xumuum B
pPEeLICHUH HKOJOIMYECKHMX MpolsieM. YcCuieHue MapHUKOBOTro 3¢dexTa,

pa3pylieHrue 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3ora, gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
INPOMBIIIJICHHOCTH UX coeAnHeHuH. [IoHsATHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIoCOObI 3alIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKH YTJIEBOJIOPOAOB (Yroyib, NPUPOAHBIA Tra3, HeTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIILIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, TUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).

ITonsTHE 0 OMONOTMYECKH Ba)KHBIX BCIHICCTBAX: KHPAX, 6em<ax, yrjieBoaax — 1M Ux
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POJIA B ) KU3HU YCTIOBCKA

7 Pacuérsr:
7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3

10 XUMHUYCCKUM YPaBHCHUSAM
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHb: YUECOHUK; S-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon U.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBenienue»

» Xumusi: 9-ii kiacc: 6a30BbIi YPOBEHB: YUECOHUK; 5-€ U3aHUE,
nepepadbotannoe ["'adpuensia O.C., OctpoymoB WU.I'., CnankoB C.A.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»
METOIUYECKHUE MATEPHUAJIBI JJJISI YYUTEJISA

Xumusi: 8-i kiacc: 6a30BbIi YPOBEHB: yUeOHUK; 5-€ U3/IaHue,
nepepaboranHoe ["abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.

AxknmonepHoe obuectBo «M3aarenbetBo «lIpocBemienne»

» Xumusi: 9-ii kinacc: 6a30BbIi YPOBEHb: YUECOHUK; 5-€ U3aHUE,
nepepadbotranHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AximonepHoe o6miectBo «M3marenbctBo «lIpocBenienue»

.Metonuueckoe nocodue. 8 knace (aBropsl O. C. I'abpuenss, U. I

Octpoymos, 1. B. AkcéHoBa)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
Poccuiickast anekTponHas mkosna. https://resh.edu.ru/

bubnuoteka [{OK. https://mouypoxu.pd/
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