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HOACHUTEJBHASA 3AIIMCKA

ApnantupoBaHHasi pabodas MmporpaMmMa MO XMMHUU Ha YPOBHE OCHOBHOTO
o011ero 06pa3oBaHus COCTaBICHA Ha OCHOBE TPEOOBAHMI K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHONM MpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHMUS,
npencraBieHHbix B ®I'OC OO0, a Takxke Ha OCHOBe (deaepanbHON padoueit
IporpaMMbl BOCHUTaHUST M C YYETOM KOHUEMIMU MpenojaBaHus Y4yeOHOro
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opranuzanusax Poccuiickoit deaeparuu.

AnantupoBaHHas pabouasi mporpaMMa 1O XUMHH Ja€T TPEICTaBICHUE O
Hensix, oOmie crparerud OOydYeHHs, BOCHHUTAHHUA WU PA3BUTHSA OOYYArOIIMXCS
CpelcTBaMH y4eOHOTO TMpeaMeTa, YCTaHaBIMBAET o00s3aTelIbHOE MPEIMETHOE
COIepKaHHWe, TMPEIyCMAaTpUBAET  paclpelleieHhe €ero mno KiaccaM |
CTPYKTYpPUPOBAHUE MO pa3leliaM U TeMaM MOpOorpaMMbl MO XHUMHH, OIMPEHECISAET
KOJIMYECTBEHHBIE U KAUECTBEHHbBIC XapaKTEPUCTUKHU COJICPKaHUSI, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWE XUMHUHM CIY>KUT OCHOBOM Il (OPMUPOBAHHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrEeTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUHU Ha ONpPE/IeTEHHOM JTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHWYECKON XUMUHU.

CrtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakimu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl IO MPUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro YpOBHS:

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

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS. PYHKITUU OOBSICHEHHUS U IPOTHO3UPOBAHUS CBONCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBICYECHUEM 3HAHUN U3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacchD U «Pu3nKa. 7 Kiacey.

[Ipy w3yueHWH XUMHH TPOUCXOAUT (HOpMUpOBaHHE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHIMX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM, TOCTYIMHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
(GbopMHpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUHU B Y4EOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHEe HMHTEIUIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4JaronmMxcss K CaMOCTOSATEIbHOM MO3HABATENbHOM JEATEeIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB JACSITEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIOILIEr0 MHUpa, MCIHOJb3Yysl 3HAHUS U OIBIT, MOJYYECHHbIE NPU H3yUYEHUU
XUMUH, IPUMEHATh UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATEIbHOCTH B UENAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Hpo(uisi U HANpaBJIEHHOCTU JAajbHEHIIero
oOyJeHus.

Oo11ee Yrciio 4acoB, OTBEAEHHBIX JIIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
obmiero oOpazoBanus, cocraBiser /0 gacoB: B 8 kmacce — 35 wacoB (1 wac B
Hezeno), B 9 kimacce — 35 gacoB (1 yaca B HeeN0).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOcHTENbHAsT aToMHasi Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKON MOCYAOHU, MpaBWIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHUE CBEUU, MPOKATHBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOII0IeHHE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MIPOKCUAA
memu (1) mpu HarpeBanuu, B3aumoielicTBrE *kene3a ¢ pactBopom cosu meau (I1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HAONIOJGHWE W  ONHCAaHWE  pPE3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHHE MOJEJIeH MOJeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe kuciaopojga B Tpuponae, (Qpu3MUecKkrue U XUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TennoBoit 3h(dEeKT XMMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CTOCOOBI ToTydeHust. Kuciaotor
Y COJIH.

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

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. DU3MYECKHME M XUMHUYECKHUE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coneil. @U3NYECKUE U XMUMUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0JCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
IpeKpalieHus rTopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaoM meau (1) (BozmoxkHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C METaUIaMU (HATpUEM H
KaJbllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuza meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METalaMH, PEaKLUil
HEUTpaJIN3alUy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxkHelme KIacchl HEOPTaHUYECKUX COETUHEHNID.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIEIOYHO3EMENIbHBIE METAJLIbI,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyINIaM U IEpHOIaM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld H
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMH KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIIBITOB,
WUTKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTe3, Kiaccudukanus, MEepUOJIUYHOCTb, HaOJIIOICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, H30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BeIleCTBa, Ta3, (PU3MUECKUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnueckon cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus nu HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNH, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMHU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIel B CBETE MPE/ICTABICHUN 00 AIEKTPOTUTHYECKON TUCCOLIUALINU.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(XxJopuaa HaTpus), UCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEeaKIUU OT
BO3JICUCTBUSI  Pa3MYHBIX  (PAKTOPOB, HCCIECAOBAHUE  AJIEKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), IPOBEICHUE OIBITOB, HWILIIOCTPUPYIOMIMX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCIMHEHHUS), pACIIO3HABAHUE  HEOPTraHWYECKUX  BEIIECTB C  IOMOIUIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOKMCTBA HA MIPUMEpPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHue, (pu3nuecKue u
XUMHAUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYEeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBITIIUICHHOTO CIoco0a MOMy4YeHus CepHOW KucaoTel. [IpuMeHeHue cepHOU
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3lyXa U BOJOEMOB), CITOCOOBI €T0 TIPEIOTBPAIIICHHS.



OOmmasi xapakTepucTuka 3JeMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyeckre 1 XMMHUYECKHE CBOMCTBA, NOyuyeHue U npuMenenne. Conu aMMOHus,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U cHeludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukauu docdopa, puznyueckue U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kuciora, uznueckne ¥ XHUMHYECKUE CBOWMCTBA, MOJyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIIEpO/], AJTIOTPOIIHbIE MOIU(DUKALINY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pUMEHEHUE. DKOJIOrMYEeCKUe MpoOJIeMbl, CBSI3aHHbIE ¢ OKcUIoM yraepona (I1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KIuMaTa, MapHUKOBBIM 3¢ (dexT. YromapHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposiHblE HCTOYHUKH YTIEBOAOPOAOB (Yrojib, NPUPOIHBIM ra3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TMOJYYCHHE W
npumeHenue. CoenMHeHHs KpeMHHMs B mpupojie. O01ire npeacraBieHus 00 OKCue
kpemHust (IV) u kpemaueBoit kucnore. CHIMKATHI, UX WCIOJIb30BaHUE B OBITY, B
IPOMBIIUICHHOCTU. Ba)kHeHIMe CTpOUTENbHbIE MaTepUalIbl: KEPAMHMKA, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOJIOIEHUE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUMHEHUSMU (BO3MOXKHO MCIOJb30BaHUE BHIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
pOTEKaHus, O3HAKOMIIEHHE ¢ (U3MYECKUMHU CBOMCTBamMH a3ot1a, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX pEAKIU HAa HOH aMMOHHS U
dbochar-moH U U3yyEeHUE TMPU3HAKOB MX TMPOTEKAHUsS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HaAKOMIIEHHE C IPOLECCOM aAcOpOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHBOras3a, IIOIY4YEHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHON MPOMBIIUICHHOCTH,
pelIeHUEe 3KCIEPUMEHTANBHBIX 331a4y MO0 TeMe «BakHeWlnue HeMeTayulbl U X
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmyeckol cucrteMe XUMHYECKUX 3ieMeHToB [[. U.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelETKa.  JJIEKTPOXMMUYECKHH  psl
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTaiioB. [loHATHE O KOPpPO3MM METANIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
U UX IPUMEHEHHUE B ObITY U POMBILIIEHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anementoB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaxOXKJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJFOMUHHI: TI0JI0XKEHUE B [lepuoanueckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOoeHHE aroMa, HaxoxiaeHue B npupoae. Dduznueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpOKCU bl U conn xenesa (1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMHU, M3Y4Y€HHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpOLlEcCa TOPEHUS KEJIe3a B KUCIOPOJE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4ueCTBEHHBIX PEaKIMii HA MOHBI: MarHus, KaJblIMsl, aTFOMUHUS, ITMHKA, xkemne3a (1)
u xenesa (II), menu (I), HaOmromeHWE W OMHCaHUE MPOIECCOB OKpaIlIMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kajdus W Kalblug (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «Baxuelue
METAJUJIBI U KX COCTUHCHUSI.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKHUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, MepUOANYHOCTh, HaOIIO/eHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOIHUKHU, JIUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, apixanue, O6uocdepa, KocUCTEMa, MHUHEPAIbHBIC
yIoOpeHus, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI I1O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEIBLHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl ~ OTPAXAlOT  TOTOBHOCTh  OOYYaroIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTN4ecKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACJEIUI0, TTOHUMAHHS 3HAYCHUS XUMHYECKOM HAayKU B JKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEACTAaBICHUSI O COLMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUNYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
M0JIE3HOM, Y4eOHOUCCIEA0BATENIbCKOM, TBOPUECKOM U IPYTUX BUJAX AESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW [EATEILHOCTH TIPH BBHINOJHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIIKM CBOMX TOBApHIEH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3)IIEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPAa3BUTHSI HAYKH U COCTABISIOLINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HaBaTEJbHbIE MOTHBBI, HAlPABJIICHHBIC HA TOJIYYCHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4)popMupoOBaHUA KYJIbTYPbI 310POBb.

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBUi O€30MacCHOCTH TIpU  OOpalleHud ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBa)KECHHE K TPYAY U pe3ysbTaTaM TPYJ0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  TPEIMETHBIX 3HaHUM 1O  XUMHH, OCO3HAaHHBIM  BBIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6)3K0,10r14eCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITHh 3HAHUS, MOJydYaeMble MPU U3YYECHUU XUMHH, IJIS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XHUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTe3a, (Qakr, cucTemMa, TPoIeCcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpble oOOecneunBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIaCCU(PUKAIMU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUid,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCE TO3HAHUA TOHATHS (IIPEIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B M3YIAEMBIX TIPOIIECCAX U SIBICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa M0 TUTAHUPOBAHWIO, OPTaHWU3AIMH W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATh IMPOTHBOPCYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(MOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONpPEIeIEHHOTO TUIIA, TPUOOPETEHUE ONbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJa4ll HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa Ha COCTOSIHHE OKPYKAIOIIeH NpUpOoIHON
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTABIATH  IOJYYECHHBIE  pPE3yJbTaTbl  ITO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHMsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3ZHHMKAIOIIMX NpOOJEM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpEACICHUE KPHUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BBIOMpaTh Hanbosee 3pdheKTUBHBIE CIIOCOOBI pelieHusT yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIep KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepanbHON paboyeil mnporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYaIlUSX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHH: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, dJIEKTPOHHBIN CJI0OM aToMa, aTOMHasi OpOUTAlIb, PAJINYC aTOMA,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BELIECTB U X MPEBPAILLICHUII;

e UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBJIeHUs (OopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpEACNATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENCHb  OKHUCJICHMS  DJIEMEHTOB B  OMHApHBIX  COCIAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBath cmbica Ilepuogmueckoro 3akona [J[. WM. Mengeneena:
JEMOHCTPUPOBATh TNOHUMAHHE TEPUOJAUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATHL M XapakTepu3oBaTh TaOauuyHyr (opmy Ilepuoauyeckoii
CUCTEMbl XHMMHMYECKHUX DJJEMEHTOB: pa3jauyaThb IMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);

e KJacCU(UIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

e XapaKTepus3oBaTh (OMHUCHIBATH) OOIME XMMHYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IIPOrHO3MPOBATH CBOKCTBA BEIIECTB B 3aBUCHMOCTU OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TMPEBPALICHUNA B
Pa3INYHBIX YCIOBUSX;

e BBHIUKCIATh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACYETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

e IIPUMEHATH OCHOBHBIE OTI€PAIIH MBICIIUTEIBHOMN I€ATEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBSI3€d — ISl U3YYEHHsI CBOMCTB
BEIIECTB M XHWMHYECKHX pEaKIUi, ECTECTBEHHO-HAYYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEIOBATH MPABUJIAM MOJIB30BAHMS XMMUYECKOUN IOCY0M 1 1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXe INpaBuwiaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKLUMSIMU TIO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMUYECKUE KCINEPUMEHTHI MO PACHO3HABAHHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK
U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pACKpBHIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TIOHATHH: XUMHUYECKUH
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuu, MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEAKUUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIICHHUE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInH, MPEAEIbHO JOIMYCTUMAas KOHLIEHTpauus
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH H
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IMYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCIMHEHUW, TUN KPUCTAIUIMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynna (A-rpymma)» W «rmobodyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCA B IEPUOIUYECKON TAOIULE, C YNCTOBBIMH
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAapa, oOllee Yuceiao 3JIEKTPOHOB M paclpeniesieHHe UuX 1o
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENEHEW OKHCIICHUs
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAasi OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKIui, MOATBEPKAAIINX CYIICCTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/Y BEIIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTCKaHUS XHUMHYECKHX IMPEBPALICHUH B pa3IMIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKIlnu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0H U JIaOOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JJI U3YYCHHS CBOWCTB BEIIECTB M XMMHUYCCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo 4acos
Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpoHHbIe (LM (ppoBbIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1.1lepBoHayasnibHble XUMHYECKUE TIOHATHUS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 1 bubmuoreka [JOK

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

YyeJIoBeKa

19 BemecTBa 1 xuMudeckue 8 1 bu6mmoreka [JOK

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

Hroro no paszneny 10

Pazjnen 2.BaxuHeiimme npeacTaBuTe/J M HEOPraHNYECKHUX BelIeCTB
21 Boznyx. Kucnopog. [lonstue 6 bu6nuorexa [IOK

' 00 oKcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa. ITonsarue o 8 1 bubnnorexa [JOK

' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
94 OCHOBHBIC KJIaCCHI 11 bubmuorexa [JOK

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

Hroro no paszneny 17

Pasznen 3.Ilepuognueckuii 3axoH u [lepuoaudeckas cucrema xummnueckux 3jaemMeHToB [I. U. MenaeneeBa. CTpoeHue aToMOB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 4 bubmuoreka [JOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHUCIATEIILHO- 3 bubnnorexa [IOK
) https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
VIToro 1o pasier 7 bubnuotexa [JOK
pasaciy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 1 Eubmorexa TOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 35

I[TPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KoHnTposbHbI IIpakTnyeckn
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
e padoThlI e padoThbl
pecypcsbl
Paznen 1.BemiecTBO U XUMHYECKHE PeaKIUN
[ToBTOpenue u yrirydsieHre 3HaHUH bubmorera [JOK
11 P ey ) https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca 6
bu6mmoreka [IOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX https://m.edsoo.ru/7f41a63
1.2 peakuuii 7 6
DNEeKTPOIUTHYECKAS AUCCOLIUALIMS. bubnnoreka [HJOK
XUMUYECKUE peakliy B PaCTBOPAX 1 1 https://m.edsoo.ru/7f41a63
6
Uroro no pazaeny 12
Paznena 2.HemeTasIbl B UHX cOeIMHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX bubmorera [JOK
2.1 P P 2 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmsl. ["anorenst 5
OO6m1ast XapakKTepruCTHKa XUMUYECKHIX bubnmoreka [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 4 https://m.edso00.ru/7f41a63
COCIMHCHMUS 6
OO1m1ast XapakTepUCTHKa XUMUYECKHX bubanorexka [JOK
2.3 aneMeHTOB VA-rpynmsl. A30T, Gpochop u ux 4 1 https://m.edsoo.ru/7f41a63

COEIUHEHHUS

6



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

OO01mas XxapakTepuCTHKa XUMUIECKUX bubnmoreka [JOK
2.4 anemeHToB [VA-rpynnsl. Yriepon u 4 https://m.edso00.ru/7f41a63
KPEMHHUH ¥ X COCAMHCHHUS 6
Hroro no pazneny 14
Paznen 3.MeTa/LIbI M X COeANHEHHUS
bu6mmoreka [IOK
3.1 OO0mue cBoiCcTBa METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [IOK
3.2 Baxneiime MeTamuibpl 1 UX COSTUHCHUS 5 https://m.edsoo.ru/7f41a63
6
Wroro mo paszneny 9
Pa3nes 4. XumMus 1 OKpykamomas cpega
OBIIEE KOJIMYECTBO YACOB I1O 35

[TPOT'PAMME



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

10 MpeMeTy

Yuureian

YueOHO-MeTOANYECKOE 00ecTeueHne
Ha 2026— 2027 y4eOHblii roa

Xumus

Spocnasuesa .M.

Jara 3all0JIHCHUA

D.1.0.

HOIIINCH

IIporpamma
(c yka3zaHueM aBTOpa,

YueoHo-meroguueckuii kommiexke (YMK)
(c yKa3aHHMeM aBTOpPAa, H3/1aTEJIbCTBA, I0J1a BINMYCKA)

K-Bo 4acoB, HeleJib, K/p, ¢/p, TECTOB, IPOEKTOB...

IIpumeuanue

H31aTeJILCTBA, T0Ja | Y4YeOHUK, YueOHbIe MeTtoanyeckoe ofecnieyeHne YUUTEII 1 nonyroaue 2 noJayroamue I'on
Kuaac BBIINyCKA) nocoous Ilnan
C
Inan ®@axr | [Inan | dakr
35 17 18 K.p
8 denepanbHas padboyas Vuebuuk: I"'abpuensu CTaHapT OCHOBHOTO 00IIET0 00pa30BaHMs 10 XUMHH. Ip.
nporpamma ocuosroro | O.C., Octpoymos U.T., Efiﬁ;izaﬂ MPOTPAMMa OCHOBHOTO 00wiero 00pasoBanmi | e 1y K.p Kp | Kp K.p p
obmero 06paSOBaHI/I$I. Cnamxms C.A —8-¢ Pabouast mporpamma y4eOHOTo npenMera «XHMHS» Ha 3 1 2
XuMusl. (6a30Bblii | m3a.. XuUMMA.8 KIIACC. — | yposHe ocHoBHOTO 0bmero obpasosanms k YMK mo xumuu | IIp.p Ip.p Ip.p p.p p.p
ypoeens). (mis  8-9 | M.: IIpocBerenue, O-C-gaGPHeHﬂﬂa W.T. Octpoymos, C.A.Crankos 3 1 2
_ .Yuebnux: Epemun B.B., Kysemenko H.E., Jlynun B.B.,
KIaccos 2026 -175c. Hpo3nos A.A. Xumust.9 knacc. —M.: [Ipoda, 2017.
06paSOBaTeJ‘ILHLIX Epevun B.B.COopHUK 3a/1a4 1 yNpaKHEHHH 110 XUMUH.-M..:

opranu3anmii). Mocksa
-2023r

OO0O»U3narensckmii nom «OHuke 21 Bek»»,2005 4. Kum
Jlunua  P.A., Maprynuc B.b. Xumus.Augaktuyeckue
Marepraisl.8-9 kimaccsl. —M.: [lpoda, 2002.

Pagenxmit AM., TopmkoBa B.II. Jupaktudeckuii
MaTtepua 1o xumuu.8-9 kiaccsl.-.M.: [Ipocsemenue, 2005
CyposueBa P.II., Codponor C.B. 3amamms st
CaMOCTOSATENbHON paboTHI 1o XUMHUH B 8 Kitacce: Kuura 1yt
yuurens.-.M.: [Ipocsewenue, 2005

Xomuenxo I'.I1., Xomuenko U.I". COopHUK 33124 110
xumun.-M.:Hosas BonHa., 2001 .




YuyeoHO-MeTOANYECKOE 00ecTeueHne
Xumus

1o NMpeaMeTy

Ha 2026 2027 y4eOHblii roa

Yuurenr SpociaaBuesa @.M.
JlaTa 3arnoJIHEeHUs ®.N.0. MOATIUCH
IIporpamma YueboHo-MeToauuecknii komiiekc (YMK) K-Bo yacos, HeaeJb, K/p, ¢/p, TECTOB,
(c ykazaHueM aBTOpA, (c ykazaHMeM aBTOpPa, U3JATeJbCTBA, I0Ja BbINYCKA) NPOEKTOB... Ipumeuanne
U31aTeJbCTBA, I0/1a BIMYCKA)
Kiaace YuyeOHHUK, MeToauueckoe odecneyeHne 1 moayroaue | 2 moJiyroaue Tox
y4eOHbIE YUUTEJIS L1
nocoous aH
Inan | ®akr | [lnan | dakr
35 17 18
9 OenepanpHas padodas nmporpamMMa | Y4eOHUK: Crangapt OCHOBHOTO OGMIEro 06pasoBaHus
OCHOBHOTO 00mIero o6pasosanus. | [aGpuensn O.C., | 1O XuMm ®rOC OO Kp | Kp K.p K.p K.p K.p
- Pabouas mporpamma y4yeOHOro mnpeaMera
Xumus. (6a30Bbiii yposens). (mis | OcrpoymoB MLI'., | sy wa YPOBHE OCHOBHOTO OGIIETo 3 1 2
8-9 xmaccoB obpasosarenbHbix | Craakns C.A — obpasosanns k YMK mo xummu B. B. | IIp. | IIp.p | Hp.p | Hp.p | Hp.p Ip.p
opranum3zaiuii). Mocksa — 2023 ¢ 8-¢ u3 .. Epemuna, H. E. Kysemenko,A. A. lpossiosa, | p 2 1
Xumus.8 Kiace B. B. Jlynuna u METOJIUYECKUES 3
’ ’ pPEKOMEHALMK 110 €€ COCTaBJICHHIO.

-M.:
IIpocsemenue,
2026 — 223 c.

Cocrasurenu: Epemun B.B., [lpoznos A.A.,
Kepumos 2.10., 2016.

.Yuebnnk: Epemun B.B., Ky3pmenko H.E.,
Jlynun B.B., Ipo3noB A.A. Xumus.9 kiacc.
—M.: Ipocpa, 2017.

Epemun B.B.C6opryK 3a1a4 1 yrpaXKHEHHH
no xumuu.-M.: OOO»H3parensckuii  1oM
«Onmkc 21 Bek»»,2005 4. Kum E.IIL
Xnmms.8-9knaccsr.IIpakTuyeckne paboTHL.-
Capatos: JIuneii,2009.
JIngua P.A.,

Xumus.Jlunaktuueckue
knaccsl. —M.: JIpoda, 2002.

Panenkuii AM., T'opuikoBa B.II.
JlunakTHdeckuii Matepuan Mo XUMHH.8-9
knaccsl.-.M.: [Ipoceemenue, 2005
Cyposuesa P.I1., Codponor C.B. 3amanus
JUISL CAMOCTOSITENIBHO pabOTHI 110 XMMHUH B 8
KJ1acce: Kuwura IS yaurens.-.M.:
Ipoceewmenue, 2005

Xomuenko I'.I1., Xomuenko U.I'. CoopHHK
3aa4 o xumun.-M.:Hopas BosHa., 2001 .

Maprynuc B.b.
MaTepHabl.8-9




HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Jara | N ypoka | Tema ypoka KosuvecTBo yacoB JlomamiHe | DJIeKTPOHHbIE
YPOK e 3ajanue | uudposbie
a Beero Kosdecrso 1acos 00pa3oBaTebHbIE
Ha NMPaKTHYeCKHe U pecypebl
KOHTPOJIbHBIE
padoThI
[Ipeamer xumun. Pons xumuu B Bu6 OK
1. JKU3HM YenoBeka. Tena u 1 nommorera L
https://m.edsoo.ru/ff0d210c
BEIIIECTBA
[TpakTuyeckas padora Ne 1
«[IpaBusa paboTHI B Bubs OK
2. nabopaTtopuu U IpUEMBI 1 1 nommorexa L
https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOpHBIM
000pyT0BaHUEM)
3 YucTele BelllecTBa U CMECH. 1 bubmuoreka [{OK
’ Cnoco0bI pa3feneHus cMeceit https://m.edsoo.ru/ff0d26ca
bu6nunorexa LIOK
4, ATOMBI U MOJICKYJIbI 1
y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE FJICMEHTBI. 3HAKU Bus OK
5. (CUMBOJIBI) XUMHUYECKUX 1 nommorexa L
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
bubnmoreka [JOK
6. [TpocThie U CIIOKHBIE BEIIECTBA 1 nomorexa L

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

OrHOCUTEIbHAA aTOMHAs Macca.

7 OTHOCHUTEIbHAS MOJIEKYIISIpHAS bubmorexa HOK
' yp https://m.edsoo.ru/ff0d323c
Macca
g KoauuectBo BemecTBa. MoJb. bubnunoreka LIOK
' MounspHas macca https://m.edso0.ru/ff0d5230
9 DU3NYECKUE U XUMUYECKUE bubnuotexa [JOK
' ABJEHUS. XUMHAYECKasl peaKus https://m.edsoo.ru/ff0d37fa
3aKOH COXpaHEHHS MacChl
10 BelllecTB. XUMHUYECKHUE bubmorexa [JOK
’ ' https://m.edso0o.ru/ff0d3b88
YpaBHEHUS
KoHTponbHan paboTa Nel no teme
«BewecTBa n xummnyeckue Bu6morexa LIOK
11.
peakumnmn. https://m.edsoo.ru/ff0d5708
Bo3ayx — cmechb rasos. Coctas
12 Bo3Ayxa Kucnopoa — anemeHT u bubmmorexa TIOK
’ Ayxa. PoA https://m.edsoo.ru/ff0d3f34
npocToe Bellectso. O30H
TennoBoi apPeKT XuMmnyeckom
peakuuu, NoHATUE O
13 TEPMOXMMMUYECKOM YPABHEHUN bubmmorexa TIOK
’ P vp ’ https://m.edsoo.ru/ff0d4290
3K30- U 3HAOTEPMUYECKUX
peakuusax
Tonnueo (HedTb, yronb U MeTaH).
14 3arpAsHeHue Bo3ayxa, cnocobbl bubmmorexa TIOK
’ P Ayxa, https://m.edsoo.ru/ff0d4614
ero npeaoTepalleHua
15 MpakTuueckan pabora Ne 3 no but6mmoreka [IOK

Teme «lonyyeHune n cobupaHue

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4790

KMCNopOoaa, U3ydeHune ero

CBOMCTB»
Bofopoa — 3nemeHT 1 npocroe
16. BelieF(:TIf‘O. HaxoxxpeHwne E bubmorexa LOK
https://m.edsoo.ru/ff0d4ae2
npuposae
MpakTnyeckasa pabota Ne 4 no
17. Tepme « I'Ionyqe:me n cobupaHme bubmorexa HOK
. https://m.edsoo.ru/ff0d4dd0
BOAOPOAA, U3yYeHWe ero CBOUCTBY
18, MonspHbiit 06bEM ra3os. 3aKoH bubnuoreka [{OK
ABoragpo https://m.edsoo.ru/ff0d4dd0
1o, dur3nYecKne n XMMUYeCKme bubnuoreka [{OK
CBOWCTBA BOAbI https://m.edsoo.ru/ff0d542e
MpakTuyeckan paborta Ne 2 no
20 Teme «pUroTosseHNe pacTBopos bubmnoreka IIOK
c onpeaenéHHon maccoBoi gonei https://m.edsoo.ru/ff0d5708
pacTBOPEHHOrO BellecTBa»
)1 KoHTponbHaa pabota No2 no Teme bubnmorexa LIOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d59e2
2 OKcmabl: cocTas, KnaccudumKkaums, bubmnoreka IIOK
HOMEeHKaTypa https://m.edsoo.ru/ff0d5eba
23 OcHOBaHMA: cOCTas, but6mmoreka [IOK
KnaccuouKaumsa, HOMeHKNATypa https://m.edsoo.ru/ff0d664e
" KuncnoTbl: coctas, KnaccuduKkaums, but6mmoreka [IOK
HOMEHKANaTypa https://m.edsoo.ru/ff0d67ca
Conu (cpeaHue): HOMeHKNaTypa, BuGmorexa LIOK
25. Cnocobbl NOYYEHMA, XMMUYECKUE

CBOMCTBaA

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

MpakTnyeckan pabota Ne 3
PelleHne sKcnepumeHTaNbHbIX

bubnmoreka [IOK

26. https://m.edso0.ru/00ad947
3apa4 no Teme «OCHOBHbIE Knacchbl 4
HEopPraHNYeCcKMX coeanHeHNn» -
[eHeTUYecKan CBA3b MeX
27 KJ1laccamm Heo I'aHVI‘-IECKVf:(y Bubmaorexa ITOK
’ . P https://m.edsoo.ru/00ad9a50
coegmHeHuin
)8 0606LeHme 1 cucTemaTnsauma bu6nmnorexa LIOK
' 3HaHUM https://m.edsoo.ru/00ad9ela
MNMeproamMyecKmin 3aKoH n
29 Mepuoaunyeckas cuctema bubnunoreka LIOK
' XMMUYECKNX anemeHToB . U. https://m.edsoo.ru/00ada52c
MeHgeneesa
CrpoeHue atomos. CocTas bubmuoreka [{OK
30.
aTOMHbIX Agep. M3oTonbl https://m.edsoo.ru/00ada342
3HayeHue Mepuogmyeckoro
31 3aKOHa A/18 Pa3BUTUA HAYKN U bubmmoteka IIOK
’ npaktmku. . N. MeHgenees — https://m.edsoo.ru/00ada824
YYEHBIN, Neaaror v rpaxaaHuH
3 bubnmorexa LIOK
' MosTopeHune n 0606uieHne https://m.edsoo.ru/00adb33c
33 but6mmoreka [IOK
' MNOHHaA XMMHYecKas CBA3b https://m.edsoo.ru/00adaab8
34 but6mmoreka [IOK
| KoBaneHTHasa XxMmuueckas cBA3b https://m.edsoo.ru/00adaab8
CTeneHb OKUCAEHMSA.
Bbubmnunorexa IIOK
35. OKkucnutenbHo- 1

BOCCTAaHOBUTE/IbHbIE peaKunn

https://m.edso0.ru/00adae28



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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9 KJIACC

Hara N Tema ypoka KounyecTBO 4acoB Jdomamne JJIeKTPOHHbIE
YPOK YPOK e 3aJlaHue undpoBbie
KoHTpoabHbI [MpakTnyeckn
a a Bceero o0pa3oBaTeJibHbIE
e padoThlI e padoThlI
pecypchbl
Meproanyecknin 3aKoH.
1 MepuoanyecKkas cuctema 1 bu6mmoreka [IOK
' XMMMUYECKNX 371emMeHTOoB /1. https://m.edso00.ru/00adb59
. MeHaeneesa
Knaccuoukauma mn
5 HOMEH:;a u,a 1 bubmuorexa [JOK
' P https://m.edsoo.ru/00adb7e2
HEeOopraHMYecKMX BELLeCTB
Buabl XMMUYeCcKol CBA3N U
3. TUMbI KPUCTAITUYECKUX 1 1
pPEeLWweToK
4 Monb. MonapHas macca. 1 bubmuorexa [JOK
’ MonsapHbIi 06bem https://m.edsoo.ru/00adbe9a
s 1 bubmuorexa [JOK
' KoHTponibHas paboTa https://m.edsoo.ru/00adcade
Knaccnoukauma bu6mmoreka [JOK
6. XMMWUYECKUX peakuuit no 1 https://m.edsoo.ru/00add8b
Pas/IMYHbIM NPU3HaKaM 2
XUMMUYECKMe CBOMCTBA
KMCNOT M OCHOBaHMi1 B bu6mmoreka [JOK
7. cBeTe npeacTaBieHuii 06 1 https://m.edsoo.ru/00addd1
3/1eKTPOAUTUYECKOM 2
Anccoumaumm



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

Xumunyeckue cBoiicTBa
coneu B cBeTe

8. npeacTasaeHunii oo bubmorexa [JOK
. https://m.edsoo.ru/00addecO
3/1EKTPOINTUYECKOM
Avccoumaummm
OxkuncnntenbHo-
9. BOCCTaHOBUTE/IbHbIE bubmorexa LHOK
https://m.edsoo.ru/00ade104
peakunmu
MNoHATMe 0 ckopocTn

1. XUMUYECKOW peakumun. bubmuorexa [JOK
MOHATUE O FTOMOTEHHbIX U https://m.edsoo.ru/00ade488
reTeporeHHbIX peakumax
MNoHATME 0 XMMMYEecKom
paBHoBecuun. PakTopbl,

1 BAVAIOLLME HA CKOPOCTb bu6nmoreka [JOK
XMMMWYECKOWN peaKkLmn 1 https://m.edsoo.ru/00ade64a
NOJIO¥KEHNE XUMUNYECKOTO
paBHOBecusA
KoHTponbHas paboTa no

12. Teme "Xrmmyeckas bubmorexa [JOK

. https://m.edsoo.ru/00adea28
peakuus
O6LLan xapaKTepuCTMKa

13 rasioreHoB. Xumunyeckue bu6mmorexa [IOK
CBOWCTBA Ha Npumepe https://m.edsoo.ru/00adf004
X/10pa U ero coeguHeHun
BbluncneHunsa no

1 YPaBHEHUAM XMMMUYECKUX bu6mmorexa [IOK

peakuuii, ecnv oauH U3
peareHTOB AaH B U3bbITKe

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf306

O6uwan xapaKkTepmcT1Ka

bubmuorexa [JOK

15.
anemeHToB VIA-rpynnbl https://m.edsoo.ru/00adf68a
AnnoTponHole
moanduKaumm cepbl.
16 HaxoxaeHve cepbl 1 eé bubmuorexa [JOK
’ CoeMHEHWIA B MPMpoae. https://m.edsoo.ru/00adfd9c
XMMnyeckune cBOMCTBA
cepbl
Okcunapl cepbl. CepHan
17 KMcaoTa, Gusnyeckue u bubmuorexa [JOK
’ XMMUYECKMe CBOICTBA, https://m.edso0.ru/00ae006¢
npuMeHeHune
BbluncneHne maccosoi
18 O/11 BbIXO4a NPOAYKTa bubmorexa HOK
' A Ad npoAy https://m.edsoo0.ru/00ae054e
peakuum
O6uias xapaKTepucT1Ka
anemeHToB VA-rpynnbl.
19 A30T, pacrnpocTpaHeHue B bubmorexa HOK
' » pacnpoctp https://m.edsoo.ru/00ae0bf2
npupoae, hp1snmyeckmne u
XMMUYECKME CBOMCTBA
AMMMaK, ero dusnyeckue
20 N XMMWYECKMe CBOMCTBA bubmorexa [JOK
' ’ https://m.edso0.ru/00ae103e
noay4yeHme N NpUMeHeHue
A30THaA K1ucnorta, eé
bu6mmorexa [IOK
21. dur3nYecKMe U XMMHYEeCKne
. https://m.edsoo.ru/00ael1156
CBOWCTBA
- docdop. Okena dochopa bubmuorexa [JOK

(V) n docdopHas kucnora,

https://m.edso0.ru/00ael4b2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2

d)wsvmecme N Xmmmn4yeckume
CBOﬁCTBa, nonyyeHue

23.

Yrnepoga,
pacnpocTpaHeHue B
npupoae, pmsnyeckme u
XMMUYECKME CBOMCTBA.
CoepguHeHwuA

bubmuoreka [JOK
https://m.edsoo.ru/00ael15e8

24.

MepBoHaYasbHble NOHATUA
06 opraHnYeckmnx
BelllecTBax Kak o
coeAnHeHUAX yrnepoaa

25.

KpemHuit n ero
coeauHeHun

bubmuorexa [JOK
https://m.edsoo.ru/00aelae8

26.

KoHTponbHas paboTa no
Teme "HemeTtannbl"

bu6nmoreka [JOK
https://m.edsoo.ru/00aelc64

27.

Ob6wwan xapaKTepncT1Ka
XMMUYECKUX 31EMEHTOB —
meTannos. Metannnyeckas
CBA3b U MeTa/I/In4ecKasn
KpuCTannmyeckas
peweéTka. dusnyeckue
CBOICTBa METaNN0B

28.

XMMmyeckune cBoiicTBa
MeTasnNos..
JNEKTPOXMMUYECKUIA pag,
Hanps»XeHUn MeTanioB

bu6mmorexa [IOK
https://m.edsoo.ru/00ael750

29.

0O6ume cnocobbl
nosy4eHna MeTannos.
Cnnasbl. BblumncneHusa no



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1750

YPaBHEHUAM XMMUYECKNX
peakuuii, ecam oauH U3
peareHToB COAEPKUT

npumecm
30 MoHATME 0 KOPPO3UK 1 bubmuorexa [JOK
) MeTannoB https://m.eds00.ru/00ae4270
bubmuorexa [JOK
31. 1
LLlenoyHble meTannbl https://m.edsoo.ru/00ae0d0a
LLlenoyHosemesbHble
32 MeTas/Ibl — KanbLUiA 1 1 bubmmorexa [IOK
' ; a https://m.edso0.ru/00ad9ch2
MarHmui
33. ANOMUHUNA. 1
34, *eneso 1
0606ueHne n
35 cucTemaTmsauma 3HaHui 1
OBHIEE KOJIMYECTBO HACOB 35
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ad9cb2

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

8 KJIACC

OCHOBHOM

OBPA3OBATEJBHON MTPOI'PAMMBI

Kon

MpoBepsieMor
0 pe3yJabTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUus

1

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYECCKHUEC ITIOHATHA»

11

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHSATHUNA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOpPO/JHAs U HEOAHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJsSpHas Mmacca, KOJIUYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl J0Jil XUMHUYECKOTO
JJIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00bEM, XUMHUUYECKasl PeaKIus,
KIaccuPUKalMs  peakluidl: peaklud COCIUHEHMs, PEaKIuu
pa3noXKeHUs, pPeaKkIHH 3aMelIeHUs, peakuuu oOMeHa, 3K30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3P (EeKT peakiuu, pacTBop,

MacCcCoOBasd J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUH U

MNPUMCHATH OTH MOHATHA IPHU OITMCAHUHN BEIICCTB U UX npeBpameHMﬁ

13

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBICHUS (HOpMyI

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKI.[PIfI

14

PaCKpbIBaATb CMBICII 3aKOHOB COXpPAaHCHHUA MaACChl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YUYCHHA, 3aKOHa

ABoraapo

1.5

OIPCACIIATL  BAJICHTHOCTH ATOMOB  3JICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

KJIacCU(UIIUPOBATh XUMHUUECKHE peakuuH (10 YHUCIy U COCTaBY

Y4YacCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEII0BOMY 3 deKxry)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIHO MOJICKYJIIPHYIO W MOJIAPHYIO MAacCChI

BEILECTB




1.8

BBIYHCIISTH MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JieMeHTa 1o (opmyre

COEIMHEHMS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METObI TIO3HAHMS — HA0JII0IEHNE,
W3MEPEHHE, MOJCIMPOBAHUE, OKCICPUMEHT  (peayibHbIA U

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue MMPEACTABUTCIIN HCOPraHUYCCKHUX BCUICCTB)»

2.1

PaCKpbIBaTb CMbBICII OCHOBHBIX XHWUMHUYCCKUX TTOHATHH: OKCHI,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy

coequHeHui o popmynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTL HCOPraHN4YCCKUC BCUICCTBA

2.4

XapaKTepu3oBaTh (OMHCHIBATH) OOIIUME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAasi ONMHUCAHUE NMPUMEpPaMu
MOJIEKYJISIPHBIX ~ YPaBHEHHH  COOTBETCTBYIOIIMX  XMUMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBHCUMOCTH OT HX
Ka4YCCTBCHHOI'O COCTaBd, BO3MOXXHOCTH IIPOTCKAHHA XHUMHYCCKUX

HpeBpaHICHI/II\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CI€AOBaTh MpaBUJIaM [OJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 000PYIOBAaHHEM, a TaKXKe MpaBHIIaM OOpaIlIeHUs C
BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIUSMH TIO BBINOTHEHHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHUIO U COOUPaHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOAA), IPUTOTOBICHHUIO
pacTBOpOB € ONPENEIEHHOM MacCOBOM JIOJ€d pPacTBOPEHHOIO
BEIIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 Pacrno3HaBaHUIO PACTBOPOB WLIENOYEH M KHUCIOT C IMOMOIIbIO

MHIMKATOPOB (JaKkMyc, (peHodTaaert, METUIOPAHK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEeaKIuu

I[To Teme: «Ilepunonnueckuit 3akoH u Ilepmoamdyeckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTpoeHHe aTOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)

3.1

PaACKpBIBATE CMBICII OCHOBHBLIX XUMHWYCCKUX TOHSTHH: AApO aTtoMma,

BHCKTpOHHLIﬁ clioit aToMa, aToMHas 0p61/1Tam>, paaunyc artroma,




XUMHYCCKAad CBA3b, MOJIpHAsA U HCIOJJAPHASA KOBAJICHTHAA CBA3b,
OJICKTPOOTPULIATCIIBHOCTG, HOHHAA CBA3b, HWOH, KaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/H_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

OIMCHIBAThH U XapaKTepH30BaTh TabmmuHyto ¢popmy [lepronnyeckoit
CHCTE€Mbl XMMUYECKHMX 3JIEMEHTOB: pa3iuyaTh IOHATUS «TJIAaBHAs
noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymnma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

3.4

packpsiBaTh cMbica [lepuoandeckoro 3akona JI.MI. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON  3aBHCHUMOCTHU
CBOMCTB  XHMMHYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

COOTHOCHUTH O603Ha‘IeHI/I$I, KOTOPBIC HUMCIOTCA B Ta6JII/IIIC
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnpenaeeBa» C YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apgana daapa, 0611_[66 qucJiio

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATh CTCIICHb OKHCJICHHA  OJICMCHTOB B 6I/IHapHI)IX

COCANHCHUAX

3.7

OIIpCACIIATE BHO XUMHUYECKOM CBSI3HU (KOBaJ'IeHTHaH n I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KJIACC

Kona
npoBepsieMor
0 pe3yJbTara

HpOBepﬂeMble NPpEeAMETHBLIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001ero 06p830BaHI/Iﬂ

1

ITo Teme: «BenecTBo U XUMHYECKask PEAKLIUS

11

PACKpPBIBATE CMBICIT OCHOBHBIX XHWMHYCCKUX TTOHSATHH: pacTBop,
QJICKTPOJUTBI, HEIJICKTPOJIUTLI, 3JICKTPOJIUTUYCCKAA AUCCOLIMalus,
p€aKuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHUYCCKOC PAaBHOBECHUC,
O6paTI/IMLIC n HCO6paTI/IMLIC pcaKkiuu,
OKHCIIUTCIBPHOBOCCTAHOBHUTCIIBHBIC pCaKknuu, OKHCIIMTECIIb,

BOCCTAaHOBUTCJIb, OKHCJICHHEC KW BOCCTAHOBJICHUEC, aJIJIOTPOIIHA,




aMm(pOTepHOCTh, XHMHYECKasi CBs3b (KOBaJCHTHAs, HWOHHAs,
MeTaJJIn4ecKasi), KpHUCTaJUIMYecKasi pelérka, CIUIaBbl, CKOPOCTb

XMMHYECKON peaKIuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUYCCKUX MOHATHH M

IIPUMCEHATH 3TU IMOHATHA IIPXU OIIMCAHUHN BEIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JICKTPOJIMTHUECKOW IUCCOLUALMU KHUCIIOT,
LIEJIOYEN U COJIEH, IOJIHBIE M COKpAUIEHHBIE YPAaBHEHMs PEAKLUN

HOHHOI0 OOMeHa

14

PaCKpbIBATb CYHIIHOCTb OKHCIHNTECIBHO-BOCCTAaHOBHUTCIIbHBIX
peaKHHﬁ MOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OamaHca 3THX

peakuuii

1.5

IIpOBOAUTH paC‘IéTbI 10 YPaBHCHUIO XHUMHYECKOM pe€aKnuu

ITo Temam: «Hemerannpl U UX cOeAUHEHUS» U «MeTalIbl M HX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (omuchiBaTh) oOmME U creuupuyecKue
XMMHUYECKHE CBOWCTBA NMPOCTHIX U CIOXKHBIX BEIECTB, HOATBEPIK1as
ONMCAaHUE TPUMEPAMU MOJEKYJIAPHBIX U MOHHBIX YpaBHEHMM

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIAATHb YpaBHCHUA peaxunﬁ, MMOATBCPKAAOIIHNX
CYIICCTBOBAHUC TCHETHYCCKOM CBs3H MCKOY B€IICCTBaAMH

PAa3JIMIHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pas3JIMYHbIX

YCIIOBUSIX

2.4

ClieIoBaTh TMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYION U
nabopaTOpHBIM O00OpPYIOBaHUEM, a TaK)Ke MpaBHJIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSMH IO BBHIMOTHEHHIO
na6opaT0pHI)1x XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/II-O

ra3006p33HLIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOTO ra3a)

2.5

MPOBOJIUTH PEAKIIMHU, MOJTBEPXKAAIOUINE KAaueCTBEHHBIN cOCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITYTEM XJIOPHI-,
Opomuza, wuoauna, kapbonar, ¢Qocdar, cunukar, cyiabdar,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI U3YYEHHBIX METAJIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOpPAX HCOPIraHUYCCKUX BCIUICCTB




ITo Teme: «XuMUSA U OKpYXKaroLas cpeaar

pacKpbIBaTh CMBICII OCHOBHBIX XHMUYecKuX mnoHstui: [IJK

31 BEIIECTBA; KOPPO3HUS METAJLIOB
MPUMEHITh OCHOBHBIC OIEpAIlU MBICIUTEIIBHON JIEATSIBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHEHHE, OOOOIIECHUE, CHUCTEMATH3AIHIO,
39 BBISIBJICHHE IPUYMHHO-CJCACTBEHHBIX CBSA3CH — JUIS HM3y4YCHHS

CBOMCTB BC€IICCTB U XHMMHUYCCKHX peaxunﬁ; CCTCCTBCHHOHAYYHLIC
METOJAbI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MECPCHUE, MOIACIHNPOBAHHE,

SKCIEPUMEHT (PEaIbHbIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKHUEC ITOHATUA

11

[Ipenmer xumun. Ponb XxumMuu B KM3HM 4eloBeka. XUMHS B CUCTEME HayK.
Tena u BemectBa. @U3NUYECKHE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE

BC€IICCTB

1.2

ITonsTHE O METOAAX MO3HAHUS B XUMMHU. UHUCTHIE BENECTBA U CMECH. CriocoObl

paszaeneHus cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOJIBI XUMHUYECKHX

351eMeHTOB. [IpocTsie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

14

Xummnaeckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTeNbHAas  aTOMHAas — Macca.
OtHocuTenbHass MoOJEKyJIsApHas Macca. MaccoBas 4011 XHMHYECKOTO

9JICMCHTA B COCAMHCHUH

1.5

KomnuectBo Bemectsa. Monbs. MonsipHas macca. B3auMocBsA3b KOJIMYECTBA,
Macchl M YHUCJIa CTPYKTYpPHBIX €IMHHUI[ BemlecTBa. Pacuérel mo ¢dopmynam

XUMHUYECKHUX COCIUHECHUM

1.6

dusnyecknue U XUMHUYECKHE SABICHUS. XUMHUUYECKasl PEAKIUsA U €€ IpU3HAKH.
3aKOH  COXpaHEHHMs  MacChl  BEIIECTB.  XHUMHUYECKHE  YypaBHEHHS.
Knaccugpukanuss  XMMHYECKMX  peakuuid  (COGIMHEHUs,  Pa3JIOKEHMs,

3aMelIeHus, 0OMeHa)

1.7

XUMUYECKUN OKCIHEPUMEHT: 3HAKOMCTBO C XUMHYECKOM TOCYIOW, C
MpaBUJIaMy paObOTHI B Ta00OpaTOpUH U IpUEMaMu 00paIeHus ¢ Tab0paTOPHBIM
o0opynoBaHHEeM, HM3Y4YeHHE W OINucaHue (U3NYECKUX CBOMCTB 00pa3lioB
HEOpPraHMYECKUX BEIIeCTB, HaOmioaeHue (usnueckux (TUIaBIeHHE BOCKa,
TasiHHE JIbJIa, PACTHPAHUE caxapa B CTYINKE, KUTICHUE ¥ KOHCHCAIUS BOJBI) U
XUMHUYECKUX (TOpEHHE CBeuYd, MPOKAIMBAaHWE MEIHOW IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBJICHHWH, HAOJIOJIEHWEe W OIHCAaHUE
MPU3HAKOB TMPOTEKAaHUsI XUMHUYECKHUX peakiuil (pa3nokeHwe caxapa,

B3aMMOJICIICTBHE CEpPHOM KHUCIOTBI C XJOpPUIOM Oapusi, pa3ioKeHUe




ruapokcuaa meau(Il) mpu HarpeBaHuM, B3aUMOICHCTBHE Kelle3a C paCTBOPOM
coym meau(1l), m3ydenne cnoco6oB pa3aeneHus cMecel (¢ MOMOIIbIO MarHNUTA,
bunbTpOBaHKE, BBHIIAPUBAHKE, TUCTHILISAIUS, XpoMaTorpadus), IPOBEACHHE
OUMCTKHM TOBAapEeHHOM coyik, HAOMIOJEHHWE U OMNHCAHHME pPEe3yJbTaTOB
IIPOBEJCHUS OIbITA, MIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MacChl, CO3/JaHUE

MoJeIIeld MOJIEKYIT (II1apOCTEePKHEBBIX )

Baxneimme IpEACTAaBUTCIIM HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — aneMeHT U mpocToe
BelecTBo. HaxoxaeHue Kuciopoaa B nmpupoje, Gu3ndeckne U XUMUISCKUE
cBoricTBa (peakiuu ropenusi). Oxcunpl. [Ipumenenue kucmopoga. CrocoOb!
MOJIy4eHHUsT KHUCIopoJa B J1ab0OpaTopuyd W MPOMBIIUICHHOCTH. KpyroBopot

Kuciopoja B mpupojie. O30H — arioTpornHas MoaupuKaus KUCIopoia

2.2

TemnoBoil 3¢h(dekT XuMHUYEeCKOW peaklHnH, TEPMOXUMHYECKHE YypaBHEHUS,
9K30- M SHJOTEPMHUECKHE peakuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3yXa, YCUJICHUC ITApHUKOBOI'O SQ)(l)eKTa, pa3spymieHue O30HOBOI'O CJI0A

2.3

Bonopoa — anemeHT u poctoe BeiiecTBO. Haxoxienue Bogopoaa B mpupo/ie,
¢u3MYeCKHe M XMMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI MOITYYEHUSI.

Kucnots!l u conn

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

2.5

dusnyeckue cBoicTBa BOABl. Boma kak pactBopuTenb. PacTBOpEI.
HacplmeHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPHMOCTH BEIIECTB B BOJIE.
MaccoBasg noisg BelecTBa B pacTBOpe. XHMMHUYECKHE CBONCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpoB B MPHUPOJAE U B XKU3HU yesoBeka. KpyroBopot
BOABI B IpHUpPOAE. 3arpsA3HEHHE NPUPOAHBIX BoJA. OXpaHa W OYMCTKA

IIPUPOJIHBIX BOJ

2.6

Knaccudukanust neopranmyeckux coeaunenuid. Oxcuapl. Knaccuduxanus
OKCHJIOB: colieoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIE) W
HecojsieoOpasyromue. Homenknarypa okcugoB. dusndeckre U XUMHUYECKUE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHWUN: MIENOYM H  HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHMi. ®U3NYECKUE U XUMHUYECKHE CBOMCTBA

ocHoBaHui. [loiryyenre ocHOBaHMM




2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kuciaor. Ousndeckue u
XUMHYECKUE CBOMCTBA KUCHOT. Pan aktuBHOocTH MeTaiwioB H.H. Bekerosa.

ITony4yenue kucior

2.9

Conu. Homenknatypa coseil. @u3nyeckre U XMMUYECKHE CBOMCTBA COJICH.

[Tonyuenue coneit

2.10

I'eneTnueckas cBsI3b MECXKIY KilaCCaMH HEOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE ONpEIEeICHUE COAepKaHUs
KHCJIOpO/ia B BO3/yXe, MOJYy4YeHUE, COOMpaHKe, paclio3HaBaHHE W M3ydCHHE
CBOICTB KUCJIOPOa, HA0JI0/IeHNE B3aUMOACHCTBUS BELIECTB C KHUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHUS U IPEKpaLIeHUs] TopeHus (I1okapa), 03HaKOMIICHUE
¢ oOpa3uamMu OKCHIOB U ONHUCAHHE HMX CBOICTB, MOJy4YeHHE, cOOMpaHUE,
pacrno3HaBaHME M U3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOJAEHCTBUE
BOJIOpOJa  C okcuaomM  meau(Il) (BO3MOKHO UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB), HAOJIIOJCHHE OOpPa3I0B BEUIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  PAcTBOPEHMsS] BEIIECTB C  Pa3IM4HOMN
pPacTBOPUMOCTBIO, MPHUTOTOBIECHHE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOABI C MeETalaMU
(HaTpueM u KajblmeM) (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHUATIOB),
OTmpefieNieHue PacTBOPOB KHUCIOT M WIENIOYed C TMOMOIIBI0 WHIUKATOPOB,
UCCIIEJOBaHUE O0pa3lloB HEOPraHMYECKHX BELIECTB pPa3IMYHBIX KJIACCOB,
HaOJroleHne W3MEHEHUsT OKPAacKM MHIMKAaTOpPOB B pacTBOpax KHUCIOT H
mienouel, u3yueHue Biaumozeicteust okcunaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C MeTajullaMH, peakUuid HeWTpaau3aluu, TIoJIydyeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJIHOTO MeTalja JpYruM U3
pacTBopa coJid, pelieHre IKCIepUMEHTAIbHBIX 3a/1a4 1o TeMe «BaxHeinme

KJIaCCbhl HECOPTraHNYCCKUX CO€I[PIHCHPII>1»

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

3.1

[TepBrle TOMBITKH KiIacCH(DHUKAIIMM XHUMHYECKUX JJIeMEHTOB. [loHsATHE O
rpynmnax CXOMHBIX AJIIEMEHTOB (IIETOYHBIC U IIEIOYHO3EMEIbHBIE METAIUIbI,
rajiore€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yrT amM(pOTepHBIC

OKCHUIBI U THAPOKCHUIBI

3.2

HepI/IOIII/IquKI/Iﬁ 3aKOH. Hepno;mqecxaﬂ CUCTEMA XHUMHYCCKHX DOJICMCHTOB

JAW. MengeneeBa. KopoTkonepuoaHas W AJIMHHONEpUOIHAs (HOPMBI




[Tepuognueckoit cucrembl xumMuueckux osnemeHTtoB J[.M. Menneneesa.
ITepuoapr u rpynmbl. @U3MYECKHN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoaa U rpymiibl 3JICMCHTA

3.3

Crpoenue aromoB. CoctaB aToMHbIX sifep. M3oTonsl. Dnexktponbl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB IMepBbIX 20 XUMHYECKMX 3JIEMEHTOB
ITepuonnueckoi cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOTO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpynnaM U IEPHOJIaM.
3nauenue [lepuoanyeckoro 3akoHa u [lepuoandeckoi CHCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTHs Haykd W npaktuku. .M. MenneneeB — y4€Hbli U

rpaxxiaHuH

3.5

Xumuyeckasi cBsi3b. KoBanenTHas (mofisipHass W HEMOJSpHAasi) CBS3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBSI3b

3.6

CrencHb OKHCJICHUS. OKHCIUTEIBEHOBOCCTAHOBUTEIIBHBIC pCaKkuu.

Hpoueccm OKHCJICHMS U BocCTaHOBJICHHA. OKUCIMTEIN U BOCCTAHOBUTEIIN

3.7

XHUMHAYECKUHN OKCIICPUMCHT. H3YUCHUC 06p33HOB BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHUMO/CHCTBHC rHApOKCHUAa IIMHKA C pacTBOpaMu KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBITOB, HWJINIFOCTPHUPYIOHIUX IMIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKlnii (TOpEeHre, PEaKiluy Pa3aoKeHUsI, COSTUHEHNUS )

9 KJIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

BemectBo 1 XumMu4deckas pcaKknus. HOBTOpeHI/Ie
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[lepuonnueckuit 3akoH. llepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kalausl, KalbLUS U HX
COCMHEHHUI B COOTBETCTBUU C MOJOXEHUEM 3JIeMEHTOB B Ilepromnueckoin

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHne BemiecTBa: BHJbl XMMHUYECKOH CBS3H. THIBI KPUCTAIUIMUECKUX
pEemETOK, 3aBHUCHMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAITMYECKON
peIETKH M BHJA XHMMHUYecKo cBs3u. Kiaccudukanus u HOMEHKIaTypa

HEOpPraHMYECKUX BELIECTB (MEXIyHapoJHas U TpUBHAJIbHas). XUMHUUYECKUE




CBOMCTBa BCIICCTB, OTHOCAIMIMUXCA K Pa3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COCI[HHCHH?I, TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BEIIECTB

1.3

Krnaccudukanus XuMHYeCKUX peakuii 0 pa3IudHbIM IpU3HaKaM (110 YUCITy
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY 3(PQEKTy, Mo
M3MCHEHUIO CTENICHEH OKHMCIEHUSI XUMHUYECKHX 3JIEMEHTOB, 110 00paTUMOCTH,
[0 Y4YaCTHIO Karajau3aTopa). OK30- U SHIOTEPMHYECKHE PEaKILIUH,

TEPMOXUMHNYCCKUEC YPABHCHUS. Ilousarue o CKOpPOCTH XHUMHYSCKOM pCaKiun
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[TonsiTre 00 0OpaTUMBIX U HEOOPATUMBIX XMMHUECKUX peakuusx. [lonarue o
TOMOTEHHBIX M TETEPOTreHHBbIX peakiusax. lloHsaTHe O XHUMHUYECKOM
paBHoBecur. DaKTOpPbI, BIMSIONIME HA CKOPOCTh XMMHUYECKOW peakluu Hu

ITOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCHUA

1.5

OKHCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMH,  JJICKTPOHHBIA  OallaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM  peakiuu. (CocTaBieHUE YypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN C HCIOJB30BAHUEM METOJIA

QJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEAIEKTPOIUTHL.
Katunonsl, annonsl. MexaHu3Mm AMCCOLMALIMU BEIIECTB C PA3IMYHBIMUA BUIAMU
XuMHueckol cBsa3u. CreneHs guccoruaniy. CUibHbIE U c1a0ble 2IeKTPOIUTHIL.
Peakuyuu noHHOTO OOMEHa. Y CIIOBUS MPOTCKAHUS PEaKIii HOHHOTO OOMEHa,
MOJIHBIE M COKpALIEHHbIE MOHHBbIE ypaBHEHUs peakuuil. CBOHCTBAa KHCIIOT,
OCHOBaHMN W COJEM B CBETE TMIPEICTABICHUM OO0 SIECKTPOIUTUUECKON

AUCCoranuu. KauecTBeHHBIC PCaKIM Ha NOHBIL. ITonsTue o TUAPOJIN3C colei

1.7

XUMHUECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENISIMU KPUCTAJUIMYECKHX
PEIIETOK HEOPraHWYECKUX BEILIECTB — METAJUIOB M HEMETauIoB (rpadura u
ayiMa3a), CI0KHBIX BEIIECTB (XJIOpUIa HaTpus); UCCIeI0BaHUE 3aBUCUMOCTH
CKOPOCTH XHMMUYECKOH peakuuu OT BO3JACHCTBUS pa3iIMYHbIX (PaKTOPOB;
UCCIIeIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PacTBOPOB  BEIIECTB, Ipoliecca
JUCCOIMAlN  KUCIIOT, INeJoYed u cosieil (BO3MOXHO HCIIOJIB30BAHHUE
BUJIEOMATEPHAJIOB); TPOBEJEHUE ONBITOB, WUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuuii MOHHOro oOMeHa (oOpa3oBaHME OCa/Ka, BBIJCIECHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WJUIIOCTPUPYIOLIMX  MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuit (ropenue, peakiuu
pa3oKeHus, COEAMHEHMs); pacllo3HaBaHHE HEOPraHMYECKUX BELIECTB C
IIOMOIIBKO KaYE€CTBEHHBIX peaKHI/Iﬁ Ha WOHBI;, PCHICHUC SKCIICPUMCHTAJIbHBIX

3aaad




Hewmeramis 1 ux COCAUHCHHUA

2.1

OO6mas xapaktepuctuka TrajgoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUE CBONCTBA
MPOCTBIX BEIIECTB — TaJIOTCHOB. XMMHUYECKHE CBOWMCTBA Ha MPUMEpPE XJIopa
(B3auMozelicTBHE ¢ METallaMU, HEMETAJUIAMHU, I1IeJI04aMu). XJIOPOBOAOPO/I.
ConsiHast KWCJIOTa, XHMHYECKHE CBONCTBA, TMOJNy4YeHUE, NPUMEHEHUE.
HelictBue xJiopa W XJOPOBOJOpPOJIa Ha OpraHu3M 4esoBeka. Baxneiiue

XJIOpUAbI U UX HAXOXKIACHUC B IIPUPOJALC

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeNIeHH oKucieHus. CTpoeHue U pusnyeckue CBONCTBa
MPOCTHIX BEIIECTB — KHCIOpPOJa W Cepbl. AJUIOTPOINHBIE MOAM(DUKAIUU
KHUCJIOpOAa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJI, CTPOCHHE,
(1)I/I3I/I‘-IGCKI/I€ N XUMHUYECKHE CBOMCTBA. OKCI/IZII:I CCpbl KaK MNPCACTAaBUTCIIN
KHUCJIOTHBIX OKCHJOB. CepHasi KUCIIO0Ta, (PU3MUECKUE U XMMHUYECKHE CBOUCTBA
(obmmuMe Kak mpeacTaBUTENs Kilacca KUCIOT U cenuduueckue). XuMu4ecKkue
peakiuy, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIOco0a MoJyuyeHHs] CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Conu CCpHOfI KHCJIOTBI, KQYCCTBCHHAA pCaKlus Ha
cynbdar-uoH. HaxoxxaeHue cepsl U €€ COeAMHEHUI B MpUpoie. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMU CEePhI (KUCIOTHBIE JTOXKIM,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CII0COOBI €T0 MpCaAOTBPpalllCHHA

2.3

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHU OKUCICHHS. A30T, pacHpoCTpaHEHUE B
npupoje, pu3nuecKkue U XuMuieckue cBoiictsa. KpyroBopot azora B nmpupoe.
AMMuak, ero ¢u3MyYecKue U XUMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
npuMeHeHre. Coiau aMMOHUS, UX (U3MYECKHe M XHMHYECKHe CBOWCTBa,
npuMmeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THas KUCJIOTa, €€
nojryyeHue, (pu3nuecKkue U XMMU4eCKrue CBOMCTBa (00I1re KaK MpeCcTaBUTENs]
Kjlacca KHUCIOT M cnenuduueckue). lMcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHS B KauecTBE MUHEPAIbHBIX yA0OpeHHH. XUMHUYECKOe 3arpsizHEeHHe
OKpY’KaroIlllel cpe/ibl COEAUHEHUSAMH a30Ta (KUCIOTHBIE JOK/IH, 3arpsi3HEHUE

BO3/IyXa, MOYBBI U BOJIOEMOB)

2.4

docdop, amnoTponHbie MogupHUKau Gochopa, GU3NIECKHEe U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas kuciora, (GuU3MUECKHE H
XMMHUYECKHE CBOMCTBa, mosyueHue. Vcnomb3zoBanue (ocdaTtoB B KauyecTBe

MUHEPAJIBbHBIX yI0OpEeHH




2.5

OO6mast xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUA. YTJepoja, aJIOTPOIHbIE
MOIU(UKAINK, PACIPOCTPAHEHHE B NPUPOAE, (U3NUECKHE U XUMHUYECKUE
cBoiicTBa. Ancopoumsi. Kpyrosopot yrieponaa B npupone. OKCuabl yriiepoaa,
X (U3NYEeCKUe M XMMUYECKHE CBOMCTBA, JICHCTBHE Ha YKUBBIC OPraHU3MBI,
MOJIy4€HUE U IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona(IV); rumnoresa riobanbHOr0 MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
s¢dexr. YronpHas kucioTa U €€ conu, uX (U3MUYEeCKHe U XHUMUYECKUE
CBOWCTBa, MOJIyueHHE U npuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHaT-
noHbl. Vcnonb3zoBaHue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

[TepBoHaYaIbHBIC TTOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCTUHECHHSIX
yriepoga (MeraH, 3TaH, ITHJICH, aleTHJICH, 3TaHOJ, TJIMIEPHH, YKCYCHas
kucnora). Ux cocraB m xummdeckoe crpoeHue. [loHsTHE 0 OHONOTHYECKH
Ba)XHBIX BEIIECTBAX: XXHpaX, OeJKax, yrieBoJaXx — M MX POJH B JKU3HU
qenoBeka. MarepuaabHOE CIWHCTBO OPraHWYECKHX W HEOPTraHUYEeCKHX

COCTUHEHUN

2.7

Kpemuuii, ero (¢usuueckrne W XHUMHUYECKHE CBOWCTBA, IOIyYeHHE |
npumerenne. CoemuHeHUs KpeMHUs B nipupoze. Oomue mpeacraBicHust 00
okcuze kpemuusA(IV) u kpemuneBoi kucinore. CUITUKATBI, UX UCIIOJIb30BAHHE
B OBITY, MEIUIIMHE, TMPOMBINUICHHOCTH. BaKHEHIIHe CTpPOUTEIbHBIC
MaTepHallbl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, kene300eToH. [IpobOiaembr
0€30MacHOT0 HCITOJB30BaHMsI CTPOMTEIbHBIX MAaTEPHaIOB B TOBCEIHEBHOM

KHU3HHU

2.8

XUMHUECKUI IKCIEPUMEHT: M3ydeHHe 00pa3l0B HEOPraHMYECKUX BEILECTB,
CBOMCTB COJITHOM KHCJIOTHI; IPOBEJCHNE KAYECTBEHHBIX PEaKIUA Ha XJIOPUA-
HMOHbI U HaOMIOEHHE MPU3HAKOB MX MPOTEKAHUS; OMNBITBHI, OTpa)karollue
(u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BAHNE BHUIEOMATEPUAIIOB); O3HAaKOMIIEHHE ¢ OoOpas3liamMH XJIOPHIOB
(ramoreHu10B); O3HAKOMJIEHHWE C oOpa3laMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXXHO HCHOJIB30BaHHWE BHJIEOMATEpUANIOB); HAOIIOJCHUE TIpolecca
oOyTriMBaHUs caxapa MoJ IeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
M3yueHHe XUMHUECKUX CBOMCTB pa30aBICHHON CEpHOIl KUCIOTHI, POBEICHUE
KauecTBEHHOW peakuuu Ha cyabdar-uoH U HaONIOJCHHE TpU3HAKa €€

MMPOTCKAHUS; O3BHAKOMJIICHUC C (I)I/ISI/I‘-ICCKI/IMI/I CBOMCTBaMH a3o0Ta, (bocq)opa Hn ux




CoeMHEHUI (BO3MOXXHO HCIOJb30BAHUE BHIEOMATEPHAIOB), OOpa3lamu
a30THBIX U (OChHOPHBIX yAOOpPEeHUIt; ToydeHne, coOupaHue, pacro3HaBaHNe
U W3Y4YEHHME CBOMCTB aMMHAKa; IPOBEICHNE KAUYECTBEHHBIX PEAKIMI Ha MOH
aMMoHMS M ¢ochaT-uOH M M3Y4YEHHE NPU3HAKOB UX IPOTEKaHUs,
B3alMO/ICIICTBIE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO
UCIOJb30BAHNE BMJCOMATEPUANIOB); U3YyYCHHME MOJeNeil KpUCTAUNINYECKUX
peméTok anMasa, rpadura, QymaepeHa; O3HAKOMJICHHE C IPOLIECCOM
azicopOLIMK paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHBOra3a; MoJydyeHue, cCoOUpaHue, paclo3HaBaHHE U M3YUYEHUE CBOMCTB
YIJIEKUCIIOTO ras3a; NpOBEJCHHME KAauyeCTBEHHBIX peakUui Ha KapOoHaT- U
CWJIMKAaT-HOHbl M HU3YyYEHUE IPU3HAKOB MX IMPOTEKaHMs; O3HAKOMIIEHHE C
IPOLYKIMEN CUIMKATHOW IPOMBIIIJIEHHOCTH; PELIEHHE YKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAIJIBI U UX COSIUHEHU))

Mertamisl 1 uX COCIUHCHUA

3.1

OO6miast XxapakTepucTUKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
nx nonoxkeHuss B llepuomuueckor cucreMe XUMHYECKUX siemeHToB J[.H.
MenpneneeBa u ctpoeHust atomoB. CTpoeHre MeTauioB. MeTtauinyeckast CBsi3b
U METaJUIMYEeCKas KpUCTAUIMYECKas pelI€TKa. DJICKTPOXUMHUUYECKUN Ppsijl

HaIpsKEHUH METaJUIOB

3.2

duznyeckue U XMMUUYECKHE CBOMCTBAa MeTai1oB. O01Me criocoObl MOIyYEHUS
MeTasuioB. [ToHATHE 0 KOPPO3HH METANIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT
kopposuu. CriiaBsl (CTajib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE

B 6BITy 1 NPOMBIIINIICHHOCTH

3.3

[lenouynsle MeTaIbl: NOJIOKEHNE B llepnoanueckoil cucreMe XMMHUYECKHUX
anemenToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHUE B IIPUPOJIE.
dusnueckue 1 XMMUYECKHE CBOMCTBA (Ha MpuUMepe HaTpus U Kaiusi). OKCUIbI
U TUAPOKCHUABI HATPpUA WU KaJIvsd. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJIJIOB U HUX

COeINHEHUN

3.4

Illenoyno3eMenbHBIE METaJIbl MAarHMi ¥ KajJdbllMH: TONOXKCHHUE B
[Tepuonuueckoit cucrteMe xumuueckux siaemeHToB J[.MI. Menneneena;
CTPOEHUE UX ATOMOB; HaXOKJIECHUE B mpupoae. Ouznueckue U XUMMUYECKUE
CBOWCTBa MarHusi W Kajbllusd. BaXHEHIHEe COeAMHEHUsS KaabIus (OKCHI,

THAPOKCHI, CONN). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHS

3.5

ANIOMUHMI: TI0J0XEHHE B Hepnonnqecxoﬁ CUCTEMEC XUMHNUYCCKUX 5JICMCHTOB

J.1. MeHnneneeBa; CTpO€HHE aTOMa; HaxX0XKJI€HHE B pupoje. Pusndeckue u




XMMHAYECKHE CBOWCTBA aMIOMHMHHUA. AMOTEpHBIC CBOMCTBA OKCHAA U

TUAPOKCH]IA ATFOMUHHS

3.6

Keneszo: nonoxenue B [leproauueckoit cucreme XuMu4eckux 3yemeHToB J[. 1.
MeneneeBa; CTpoeHHE aToMa; HaxoXJeHue B mpupojae. dusuueckue u
XUMUYECKHE CBOWCTBA >kene3a. OKcuabl, THAPOKCUIbI U coiu sxeneza(ll) u

xenesza(lll), ux cocras, CBOMCTBA U MOIYyYECHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3I[aMy METaJIJIOB U CIUIABOB,
X (U3NYECKUMHU CBOMCTBAMH; W3YUYEHHE PE3YJIbTaTOB KOPPO3UU METAJIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTEeH
B3aMMOJICICTBUS OKCHJA KalblUd U HaTpus C BOXOM (BO3MOXKHO
WCIIOIb30BaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWCTB KECTKOWU BOJIbI;
mpolecca TOpPeHHsl jKele3a B KucIopoje (BO3MOXKHO —HCIIOJIb30BaHUE
BH/ICOMATEPHAIIOB); MIPU3HAKOB MPOTECKAHMSI KAYECTBEHHBIX PEAKINI HA HOHBI
(Marams, Kaiblus, aaToMUHES, uHKa, xkene3a(ll) u xemesa(lll), memu(Il);
HaOJII0JICHUE ¥ OTITMCAHKE TIPOIIECCOB OKPAIIMBAHUS TUTAMEHA NOHAMH HATPUS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJBb30BaHHE  BHJIEOMATEPUAIIOB);
uccieoBaHre aM(pOTEPHBIX CBONCTB TMIPOKCHUIA ATIOMUHUS M THIPOKCHIA
LIMHKA; pElIeHNEe IKCIIEPUMEHTANIBHBIX 33]a4 10 Teme «BakHele MeTasibl

1 UX COCIUHCHUI

XHUMHMA ¥ OKpYXarolas cpeaa

4.1

HoBsie maTepuansl 1 TEXHOJOTHH. BelecTBa 1 Marepualibl B TOBCEIHEBHOM
JKA3HU YeJI0BEKa. XMMHUS U 370pOBbe. be3onacHoe HUCI0JIb30BAHUE BELIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBasi moMoIIs Mpu XUMUYECKUX OKOTaxX H

OTpaBJICHUAX

4.2

OCHOBBI  JKOJIOTUYECKOW  TPaMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHHE
okpyxkatomeii cpenbl [IJIK. Pons xumun B pemieHnn 5K0JI0TUYECKUX TTPOOIIEM.
[IpupoaHble UCTOYHUKHU YTIEBOJOPOAOB (yroiib, MPHUPOAHBIN Ta3, HE(PTH),

MPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY M IIPOMBIIINICHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3yueHue 00pa3lioB MaTepUaIoB (CTEKIIO, CIUIaBbI

MCTAJUUIOB, TOJIUMCPHBIC MaTepI/Ia.HBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

1

[Ipencrabnenue:

11

0 T03HABAaEMOCTH SIBJICHHI npupoanl, IMOHMMAaHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAyKH KaK obactu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPBI U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIIOBUAX COBPEMCHHOI'O O6III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHUS, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCHICCTB U UHIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUEC HCIOJIB30BaTb MOJICIN  JIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

13

0 cepax npodeccuoHaTbHON EATEIBHOCTH, CBI3AHHBIX C XUMUEH
U COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSX
XUMHUYECKON HAyKH, YTO IMO3BOJIMT OOYUYAIONIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oyaymeid mpodeccruoHanbHON
JESTSIIBHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TpeAMeTa MPH TMepexoJe Ha YPOBEHb CPEIHEro

ob1rero oopa3oBaHus

Brmanenue cucreMod XMMUYECKHMX 3HAHMM M YMEHHE NPUMEHSTh

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)XKHCHIIINE XMMHUYCCKUEC IOHATHSA: XMMHUYCCKHI DJIEMEHT, aTOM,
MOJIEKYJIa, BEIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJTHOPOIHAS U
HEOJHOPOJIHASI CMECh, OTHOCUTENbHBIE aTOMHAas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KHCIIOTAa, OCHOBAHUE, CONIb (CpedHsis), XUMHUUYECKast
peakius, peakiuy COSAUHEHUsS, PEAKIMU PA3JIOKEHUS, PEAKIIUU
3aMelIeHUs], peaKuu OOMeHa, TEIIOBOM 3(PeKT peakuuu, 3K30- U

SHAOTEPMHYCCKUEC PCAKIINU, PpaCTBOP, MacCoBas A0JIs1 XUMHUYECKOTO




JJleMeHTa B COCIMHEHWHM, MaccoBas JOJsS M  MPOLEHTHas
KOHIIGHTpalMs BELIECTBA B pPacTBOPE, SAPO aTOMa, AJIEKTPOHHBIN
CIOM aroma, aTroMHas OpOuTaNb, paauyC aTOMa, BAJICHTHOCTD,
CTENEHb OKUCIICHUS, XUMHYECKasl CBA3b, JJIEKTPOOTPULIATEIILHOCTD,
MOJISIpHAsl M HEMOJIsIpHAas KOBAJEHTHAasi CBs3b, HMOHHAS CBS3b,
MeTaJIJIM4ecKasl CBSI3b, KpHUCTaJIMyeckash pemérka (aToMHasi,
WOHHAs, METAIMYECKas, MOJICKYJsipHasi), MOH, KaTUOH, aHUOH,
ANEKTPOJUT U HEDJIEKTPOJIUT, AJIEKTPOJUTHUYECKAs TUCCOLMALMS,
peaKiuu WOHHOTO OOMEHa, OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC
peakluuy, OKHCIWUTEIb W  BOCCTAHOBUTENb, OKHCICHHE U
BOCCTaHOBJICHUE, AJIEKTPOIIU3, XUMHUUECKOE paBHOBECUE, 00pAaTUMBbIE
U HeoOpaTHMblE pEaKIMH, CKOPOCTh XHMHUYECKOH peaKIlHH,

katanuzarop, [1/IK, koppo3us meTamioB, CIaBbl

2.2

OCHOBOIIOJIararomuye 3aKOHbI XMMHUH: 3aKOH COXpaHCHHSA MAacCChI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHHeHeeBa, 3aKOH IIOCTOAHCTBaA

COCTaBa, 3aKOH ABOraapo

2.3

TEOPUM  XUMHUHU:  aTOMHO-MOJIEKYJIIpHAs  TEOpus,  TeOopus

BHeKTPOHHTquCKOﬁ Jucconrannmn

Bnangenue ocHoBamMu XUMHYCSCKOHN I'paMOTHOCTH, BKJIIOYAIOIIECH

3.1

YMEHHE MpPaBWJIBHO HCIIOJIB30BaTh HW3YYEHHbIE BeUIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHHEpalbHbIE YI0OpEHUs, METaulbl U
CIUIaBbl, TMPOAYKTHI MEpepadOTKH  MPHUPOAHBIX  HCTOYHUKOB
YTII€BOOPOAOB (YTJIsi, MPUPOTHOTO raza, HedTH) B OBITY, CETHCKOM
XO035MCTBE, HAa MPOU3BOJCTBE MU IOHMMAHHE 3HAYEHUS IKUPOB,
OenKoB, YIJIEBOJOB  JJisi  OpraHM3Ma  4YelloBeKa; yMEHHue
MPOTHO3UPOBATh BIIMSIHUE BELIECTB M XMMHUYECKUX IPOILIECCOB Ha

OpraHM3M YeJIOBeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

YMCHUEC UHTCTPUPOBATD XMMUUCCKHUE 3HAHUSA CO 3HAHHUAMU OPYIrux

y4eOHBIX IPEMETOB

3.3

HaJINYME OMbITa paboThI C pa3IMYHBIMU UCTOUHUKAMHU MHPOPMALIUU
0 XUMHH (Hay4dHasi 1 Hay4YHO-TIOMYJIsIpHAas JUTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHNBATDH HH(bOpMaHHIO O BC€IICCTBAX, HUX
MNpeBpalICHUAX W  HIOPAKTHYECKOM  TNPUMCHCHHUM HW  YMCHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTCJIBHBIX 3aaad




BnaneHHe OCHOBaMH MOHSTHWHOTO arrmapara 1 CHMBOJIMYCCKOTO

A3bIKa XUMHH TJIs1 COCTAaBJICHUA q)OpMy.TI HCOpPTraHNYCCKUX BCHICCTB,

4 YpPaBHCHUM XHMHUYECKHX PpPEAaKLH; OCHOBAMU  XHUMHYECKOH
HomeHksatypbl (IUPAC u TpuBHanbHOm)
YMeHue oOBICHATH CBSA3b MOJIOKECHMs deMeHTa B [lepuoaudeckoit
CHUCTEME C YHCIOBBIMH XapaKTePUCTUKAMH CTPOCHHUS aTOMOB

5 XHMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsija sjpa, oOIIee YHuCiIo
AJIEKTPOHOB), PACIPEACICHUEM 3JIEKTPOHOB [0 JHEPIeTUUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NMEPHOIOB, KU U KaTbIIHS
[IpeacraBnerre O  NEPUOAMYECKONW  3aBHCHMOCTH  CBOMCTB
XUMHYECKUX JIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPUIIATETHHOCTS ),

6 MPOCTBIX M CIIOKHBIX BEIIECTB OT TIOJIOKCHHUS JJIEMEHTOB B
[lepuoauueckoit cucreme (B MaJbIX IE€pUOJaX U TJIABHBIX
MOJArPYMIax) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa

7 YMmenue knaccuuuupoBarh:

7.1 XUMHYECKHE YJICMECHTBI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenensTh:

81 BaJICHTHOCTh U CTETICHb OKUCICHHSI XUMHUECKHUX JJIEMEHTOB, 3apsijl

' HOHA

8. BUJ] XUMHUYECKOW CBSI3U M THIT KPUCTAIUTMYECKOH CTPYKTYpPHI B

' COCTMHCHUSX

8.3 XapakTep Cpellbl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCJIUTEh U BOCCTAaHOBUTEH

9 YMeHne xapakTepru3oBaTh (GU3MUECKHUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEMIECTB (KHUCIOPOA, O30H, BOJAOPOX, TrpaduTt, anmas,

9.1 KpeMHH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KW, MarHuu,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX pPacTBOPOB (BOjA,

92 aMMHaK, XJOPOBOJOPOJI, CEPOBOJOPOJ, OKCHIbI W THIPOKCHIIBI

metaimoB [-lIA rpynmn, amromunus, meau (II), nunka, xeneza (II u

I1T), oxcuasr yraepoaa (I u IV), kpemuust (IV), azora u pocdopa (111




u V), cepol (IV u VI), cepuucras, cepHas, a3oTucrasi, a3oTHas,

dbocdopHas, yrojipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE M  XaPAKTEPHU30BaTh CBOMCTBA BECIIECTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, IIPUMCHCHUC BCIUICCTB B

93 3aBUCUMOCTH OT WX CBOHCTB, BO3MOXXHOCTh IPOTCKaHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC M HOHHBIC YPAaBHEHUS PEAKITHA,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
10.4 MOITBEPKTIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (TIPOBOJUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIPHYIO M MOJIAPHYIHO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpPaBHEHHUSM XHMHUYECKUX PEAKIUid M HAXOAUTb KOJIUYECTBO
' BeIeCTBa, 00BEM M MacCy pEearcHTOB WIIH MPOTyKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd HAy4YHOTO TIO3HaHWs (HaOJIOJeHue,
191 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) IPY U3YUECHUH BEIIECTB
' U XMUMHYECKUX SIBJICHHWH, yMeHHE CHOpPMYIIMPOBATH MPOOIeMy W
MPEJIOKUTH MMYTH €€ PEeIICHUs
192 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUECKOMN
' MOCY/I0# 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUiIaMu 06e30macHOTo oOparnieHus c BEIIIECTBAMH,
UCIIONIb3YEMBIMU B MMOBCEAHEBHOMN JKU3HH, TPABUIIAMH TOBEACHHS B
123 HEeJsIX COepEKECHHS 3JI0POBbS U OKPY)KAMOIIEH TPHPOJTHON CPEJIbI;

IMOHUMAaHHNEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KUBBIE OpTraHHU3MbI
OHpG}IGJ’IéHHBIX BE€IICCTB, croco0oB YMCHBIICHUS "

NpeaoTBpalICHUA UX BPpCIAHOTO BO3ACHCTBUSI
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Hamuuwne MPAaKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HN3Yy4YCHUC u OITMCaHHEC (bI/ISI/ILIeCKI/IX CBOMCTB BC€IICCTB,
O3HAaKOMIJICHHC C (I)I/I?;I/I‘-IGCKI/IMI/I U XUMHWYCCKUMMU ABJIICHUSAMU, OIIBITHI,

HIUTIOCTPUPYIOIIUE ITPU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHHI;'I

13.2

HN3Yy4YCHUC croco0oB pasaciCHusA cMmeceit

13.3

IMOJIYYCHHUE KHUCIOpOoAa MW HU3YYCHHE €TI0 CBOP'ICTB; IIOJIY4YCHHUE
BOOOpOJa U U3YUCHHUEC €CTO CBOﬁCTB; MOJIYYCHHC YIJICKUCIIOrO ra3a u
HU3y4YCHUC CTO CBOﬁCTB; IIOJIY4CHHUE aMMHaKa W HU3YYCHHE C€ro

CBOWCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

paCTBopéHHOFO BCIICCTBA

13.5

NpUMEHEHHEe  HMHIMKATOpOB  (JlTakMyca,  METHJIOpaHXka U
denondranenna) Ui ONpeAeIeHUS XapakTepa Cpeasl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

UCCIICIOBAaHME U OIUCAHHWE CBOMCTB HEOPraHWYECKHUX BEIIECTB
pa3IMyYHBIX KJIACCOB; H3y4YEHHME B3aUMOJCHCTBUS KHUCIOT C
MeTaJlaMH, OKCHJIaMH METaJIOB, pacTBOPUMBIMU u
HEPAaCTBOPUMBIMU OCHOBaHUSIMU, COJISIMU; MOJIy4YeHue
HEpacCTBOPUMBIX OCHOBAHUH; BBITECHEHUE OJHOTO MeTajlla APYrUM
U3 pacTBOpa CONM; HCCleJOoBaHHME aM(pOTEPHBIX  CBOMCTB

THAPOKCUIAOB AJIFOMHUHUA U ITUHKA

13.7

pEeHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNUYCCKUX COGHHHCHHﬁ)}; (<3J'I€KTpOJ'II/ITI/I‘ICCKa$I
JAUCCOLIM AL, «BaxkHeie HeMeTaulbl U HX COCOIUHCHUA,

«Bakaelme MeTamibl 1 UX COCAUHCHUA»

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  HUIIOCTPHPYIONINE  MPU3HAKU
NPOTEKaHUs peaklUuii HOHHOrO 0OMeHa; KaueCTBEHHbIE peaKkIMM Ha
MPUCYTCTBYIONINE B BOJHBIX PacTBOpax MOHBI: XJIOPUI-, OpOoMuUI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
THJIPOKCH-WOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBIIHS, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HIUHKA
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YMmeHnue:




NPEICTaBIATh PE3yAbTaThl 3KCIEpUMEHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TPaUKOB W TAOIUI] U BBISABISITH AMIUPUYCCKHC
3aKOHOMEPHOCTHU
YCTaHaBJIMBATb CBs3H1 MCKAY PCaJIbHO Ha6JHOI[aeMBIMI/I
14.2 XUMHYECKHMH SIBJICHUSIMH W TIPOLIECCAMH, TPOUCXOASIIMMH B

MaKpo- U MUKPOMHPE, OOBSICHATh TPUYHMHBI MHOTOOOpa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 IlepBoHayanbHbIE XUMUYECKHUE TTOHATUS
11 UucTsle BemecTa u cMecu. CriocoObl pa3iesieHus: cMecei
1 ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3J€MEHTbl. CHMBOJBI XHUMHUYECKUX
' aneMeHTOB. [IpocThie U C10KHBIE BELIECTBA.
13 Xumuyeckasi ¢opmyna. BalleHTHOCTH aTOMOB XHMMHMYECKHUX 3JEMEHTOB.
' CreneHp OKUCIIEHUS
3aKkOoH TIOCTOSIHCTBa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHas Macca.
14 OtHOcuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBas 107151 XMMUYECKOI O 3JIEMEHTA
B COCAMHEHUU
L5 KonmuectBo BemectBa. Mosb. MossipHass Macca. Monsipablii 00bEM Ta30B.
' B3anMocBA3b KOIM4eCcTBa, MACChl M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 ®u3znueckrue U XMMUYECKHE SIBICHUA. XUMUYECKas peakuus U €€ MpU3HaKU.
' 3aKOH COXpPaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPaBHEHUS
5 Ilepnonnueckuil 3akoH u Ilepuoguyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepuognueckuii 3akoH. Ilepumonnueckas cucreMa XHMHUYECKHX JJIEMEHTOB
2.1 .. Menneneesa. Ilepuoasl u rpynnbel. @U3HYECKHUI CMBICI HOPSIKOBOIO
HOMEpa, HOMEPOB NEPHOA U IPYIIIBI DJIEMEHTA
Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTonsl. Dnektponsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XHMHUYECKHUX 3JIEMEHTOB
ITepuoanueckoint cucremsl [[.11. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB XMMHUECKHX 3JIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kalus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPHUILIATEIbHOCTH,
2.3 METAIIMYECKMX M HEMETAJNIMYECKMX CBOWCTB) M HX COCIUHEHUH B
COOTBETCTBUM C TIOJIOKEHHEM »3JIeMEHTOB B [lepmoaundeckoil cucreme H
CTPOEHUEM UX aTOMOB
3 CrpoeHue BeniecTBa




3.1

Xumnueckasi cBsi3zb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.
ONEeKTPOOTPULIATEIBHOCT ~ XMMHUYECKUX  3JeMEeHTOB. oHHas  CB3b.

Meramnueckas CBSI3b

3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, HWOHHAs, METaJuInyecKas),
3aBHCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUAA

XUMHYECKOH CBI3U

Baxneiimuve mnpeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. Mertannsl 1 uX COCOAUHECHUA

4.1

Knaccugukanuss 1 HOMEHKIIaTypa HEOPTraHHMYECKUX COEIWHEHHA: OKCHIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yromye; OCHOBaHMW (IIEIOYM W HEPACTBOPHUMBIC OCHOBAHWS);
KHACIOT (KUCIOpPOJCOAepKaMe H OECKUCIOpOIHBIe, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KHUCIIBIX)

4.2

®duznyeckue M XUMHUYECKHE CBOMCTBaA IPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/Ia, XJIOpa, KACIOPOJa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUsI

4.3

®Ou3nyuecKkue U XHUMHUYCCKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajlud, Marivisd U KaJlblysd, aJIFOMHUHHA, KCJIC34a. :‘)HGKTpOXI/IMI/IquKI/Iﬁ

P HAaIPSDKEHUM METAJIIOB

4.4

®Ou3nyecKue 1 XUMHUYECKIE CBOMCTBA BOOOPOJHBIX COCIII/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIopoBOaoOpoaa, CCpoBOAOPOIa, aMMHUAKaA

4.5

duznyeckne U XUMUYECKHE CBOMCTBA OKCHUIOB HemeTaisos: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumuyeckue cBoiicTBa okcuioB: MetamioB [A—IIIA rpymnn, nuaka, meau(Il) u

skeneza(ll, IIT). [TomydyeHne okCUI0B METAIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHUI M aM(POTEPHBIX THAPOKCUIOB (HA IpUMEPE
THJIPOKCHIOB alllOMHUHUS, >Kene3a, IuHKa). [lomyueHue ocHOBaHMA U

aM(pOTEpPHBIX THIPOKCHJIOB

4.8

OO01mure XMMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOIHON, CEPOBOIOPOAHOM,
CEPHHUCTOM, CepHO, a30THOH, (HochopHOM, KpeMHHEBOH, YronbHON. Ocolble
XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOW M a30THOM KHCIOT.

HOJ'Iy‘-ICHI/IC KHUCIIOT

4.9

OO6ume xuMuyeckre cBoiicTBa cpenux coneil. [lomydenue coneit




4.1 [Tonydyenue, cobupaHue, pacrmo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHAaKa,
0 YIJIEKHUCIIOrO Tra3a B 1abopaTropuun
4.1 [Tonyyenue aMMuaka, CEpHOM M a30THOM KUCJIOT B MPOMBINIIEHHOCTH. O01mme
1 CIOCOOBI MOJYYECHUS] METAJIJIOB
4.1
5 ['eneTnueckas cBs3b MEXAY KJIaCCaMU HEOPraHMYECKUX COCTUHEHUMN
5 XUMHUUYECKUE peaKkiiu
Knaccugukanus XuMHUUECKUX peaki 10 pa3IMuHbIM IPU3HAKAM: [10 YUCITY U
5.1 COCTaBy YYacCTBYIOLIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o
W3MEHEHUIO CTETIeHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB
59 TennoBoil 3¢pexT XUMHUYECKOH peakuuu, TEPMOXUMHUYECKUE YpaBHEHMS.
' DK30- U SHIOTEPMUYECKUE peaklUU. TepMOXUMHUYECKUE YpaBHEHUS
OKHCIUTENIBHOBOCCTAHOBUTEINbHBIE peakuu. OKUCINUTENN U BOCCTAHOBUTEIH.
5.3 [Tpomieccel  OKUCIIEHMSI M BOCCTAHOBJICHMS.  ODJIEKTPOHHBIA  OanaHc
OKHUCJIMUTEIbHOBOCCTAHOBUTEILHON PEAKIIUN
£ 4 Teopus anexkTponuTudeckon nuccourannu. Karnonsl, aHHOHBI. DJIEKTPOIUTHI
' U HENNEeKTPOoJIUThl. CHiIbHBIE U clla0ble 3MeKTpOoauThl. CTeNeHb JUCCOLMALUU
. Peakiun noHHOro o6mMeHa. YciaoBus NPOTEKaHUs peakUUid MOHHOrOo oOMeHa,
' IIOJIHBIE U COKPALEHHBIE HOHHBIE YPAaBHEHUS peakuil
6 XuMHs ¥ OKpyXkaromias cpeia
BemectBa u Marepuansl B ITOBCEJHEBHOM JKM3HM 4eJIOBEKa. be3oracHoe
6.1 UCIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX pPEaKUuil B J1aOOpaTopuu U OBITY.
[TepBast moMoIb TPU XUMHUYECKHUX 0KOTaX U OTPABICHUSIX
XVUMHYECKOE 3arpsi3HEHUE OKpyKarolled cpeabl (KUCIOTHBIE —JI0XKIH,
3arpsi3HEHUE IOYBbI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MpPeAOTBPALICHUS
6.2 [IpenenbHast gomyctumasi koHueHTpauust BewecTB (IIJK). Ponp xumum B
pELICHUH HKOJOTMYECKUX NpolieM. YcCuileHue TMapHUKOBOro »sddekxra,
pa3pylieHre 030HOBOIO CII0s
[Ipumenenue cepsl, a3oTa, pocdopa, yriepoaa, KpEMHHUS U UX COCTMHEHUI B
ObITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CeJIbCKOM Xo3sicTBe. IlpumeHeHnue
6.3 METAJUIOB WM CIUIaBOB (CTajb, YYTyH, IOpaTIOMHHHH, OpoH3a) B OBITY WU

MPOMBIINIJICHHOCTH UX coequHeHui. Ilonsatue o KOppO31Uu MCTAJJIOB, OCHOBHBIC

CIOCOOBI 3aIUTHI X OT KOPPO3UU




[TpupoaHble MCTOYHHMKH YIIIEBOJOPOJOB (Yrosib, NMPUPOAHBIA ra3, HedTh),

o4 MPOJIYKTHI X repepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH
[lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIMHEHUAX
65 yriepoja (MeTaH, 3TaH, STHJCH, alleTWICH, 3TaHOJ], TIHUIEPUH, YKCYCHas
' kucnota). [loHsTHe O OMOJOrMYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, Oenkax,
YIJIEBOAAX — M UX POJIM B KHU3HH YeJIOBEKa
7 Pacuérsr:
7.1 1o (hopMyaaM XUMHYECKHX COSAMHEHHH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKUM YPABHCHUSIM




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

Yuebnuk: Epemun B.B., Ky3emenko H.E., JIynun B.B., [lpo3noB A.A. Xumus.9 kinace. —M.:
Hpoda, 2017.
Yuebnuk: Epemun B.B., Ky3smenko H.E., Jlyaun B.B., [Ipo3noB A.A. Xumus.8 xmacc. —M.: [Ipoda, 2018 — 268 c.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

OEJIEPAJIBHAS PABOYAS ITPOTPAMMA CPEJHEI'O OBIIET'O OBPA3OBAHU A
XUMUA (6a30Bbiit ypoBeHs) (a1 10—11 knaccoB oOpa3zoBaTenbHbIX opraHu3aimii), 2025.

Cranmapt ocHOBHOTo 061iero oopaszoBanus o xumuu. @I'OC COO
Pabouas mporpamMma y4eOHOTO TIpeaMeTa «XUMUs» Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHus
k YMK no xumuu B. B. Epemuna, H. E. Ky3pmenko,A. A. Jlpo3nosa, B. B. Jlynuna u
METOJMYECKHE PeKOMeHIaIuu 1o ee coctarieHuto. Cocrasutenu: Epemun B.B., JIpo3nos A.A.,
Kepumos 2.10., 2016.
VYuebnuk: Epemun B.B., Kyzpmenko H.E., Jlynun B.B., Ipo3noB A.A. Xumusa.9 kiacc. —M.:
Hpoda, 2017.
Epemun B.B.Coopnuk 3anauy u ynpaxknenuit nmo xumun.-M.: OOO»U3parensckuit oM «OHUKC
21 Bex»»,2005 4. Kum E.I1. Xumus.8-9xmnaccel.IIpaktuueckue pabotel.-Capatos: Jluneit,2009.
Jlugun P.A., Maprynuc B.b. Xumus.lunaktuueckue matepuaisl.8-9 kiaccol. —M.: Ipoda, 2002.
Panenkuit A.M., T'opmikoBa B.II. Jlugaktudeckuii mMarepuas mo XuMHUM.8-9 Kjacchl.-.M.:
ITpocsemienue, 2005
Cyposuesa P.I1., CobponoB C.B. 3amganus 1j1st caMOCTOSTEN,HOM pabOTHI MO XUMHUH B 8 Ki1acce:
Knura nns yaurens.-.M.: [Ipocsemenune, 2005

Xomuenko I'.IT., Xomuenko N.I'. CoopHuk 3amay no xumun.-M.:HoBas Boina., 2001 .

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Enunas xosutekuusa Hudposuix O6paszoBarenbubix Pecypcos (school-
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