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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY’)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

BHOCUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHUs MPOTPAMMBI IO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOIO OTHOIIEHHUS K HAay4YHOMY 3HAHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINUX (paKTOB, IMMOHATHMA, 3aKOHOB M TCOPETUUYCCKUX ITOJOKESHHM,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJlbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHOU JEATEIbHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIEr0 MHpa, WCIOJB3YyS 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUU
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JIeCO00Pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGuis U HAmpaBIECHHOCTH AAbHEHIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBAa CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiaMu padoThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE kelie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3yJbTaTOB  MPOBEIEHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TemnoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GUNYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METaJLIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [lepnoanueckoro 3akoHa u [leppoanyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 MCIIONB30BAHUE KaK OOIMMUX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUSI XMMUYECKHX AJIEMEHTOB, N0 0OpPaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

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

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



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil csizu. CteneHp auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuii  HOHHOrO  OOMEHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBL, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajlloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, ONyYeHue U nmpuMeHenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHMHEPAJIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULHUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOro0 MCIOIB30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAOIOICHHE TPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJieHWEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMIICHHE C (DU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U ¢ocdaT-uOH U U3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEePUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TnonoxeHus B llepmomgmdeckor cucteMe XHUMHYECKHX diaeMeHToB JI. .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB [[. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo0keHre B [leproindeckoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, H3y4YCHHE  pE3YJbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BaHHE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus MW Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW >XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XHMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATHH, SIBJSIOMUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJTHUKH,  TUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIIECCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OpPUEHTALUN H
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOUW HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax UM MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [l TIOHMUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJFOJACMBIX IPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTHU JKW3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY M pPEaJIbHON JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUIYAIBHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEH TPUPOJIHON CPENOM, AJIs MTOBBIIEHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHUYECKHX MOHSATUM (BBIACISATH WX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEPU30BATh CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOWHAIUSMU,

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

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHBIC Y4eOHbIC 1eHCTBHA:

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

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JIPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbonee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJICHHOW IIEeJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi PEaKIus, KiIacCH(UKAIUs peaklnuid: peaKinu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJISIPHAs W HEMOJspHAas KOBAJCHTHasi CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHATHUS MPU OMKUCAHUH BELIECTB U UX MPEBPAIICHUN;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIJIACCy COEIMHEHHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIO AICKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHME CBOWMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MIPUMEHSATh OCHOBHBIC OIEpPAIlMH MBICTUTECIIBHON JEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYECHHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYECH U KUCIOT C MIOMOIIbIO HHANKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IMCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU OHATHUSA MPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢dopmyiaM, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manele u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YMUCIy U COCTaBY Y4YAaCTBYIOIIMX B pPEaKIUU
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOM  MOCyAOM M|
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TOATBEPKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

yeJoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bu6nuoreka [IOK

' U COJIAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHUSAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

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

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM
OBPA3OBATEJILHOHN TPOTPAMMBI
8 KIIACC
Kon .
pOBepsIEMOro IIpoBepsiembie NpeMeTHbIE Pe3yIbTaTbl 0CBOCHHsI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yjabTara
1 ITo Teme: «IlepBOHaYabHBIE XUMHYECKUE TTOHSITUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX [OHATHHA: aTOM,
MOJIEKYJIa, XHMHMUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJIEKYJsipHas Macca, KOJIMYECTBO
11 BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIO
dJIEeMEHTa B COCAMHEHUH, MOJISIPHBIM 00BEM, XMMUYECKas pPEaKius,
KIacCU(pUKaLMs  PEaKIHil: peakuuud  COCAMHEHHUS,  PEaKIHH
pa3joXKeHUs, peaKIuu 3aMElICHHs, PEaKIUuu OOMeHa, JK30- |
SHAOTEPMUYECKUE PEeaKIMUH, TerioBoi 3¢ (deKT peakiuu, pacTBOp,
MaccoBas J10JIs BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX HOH;ITI/H?IUH
MIPUMEHSATH 3TU NOHATHUS IPU ONKUCAHUU BEIIECTB U MX MPEBPAICHUI
13 HCIIONb30BATh XMMUMECKYIO CHMBONMKY LA COCTaBIICHHS bopmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUN
pacKpbIBaTh  CMBICI  3aKOHOB  COXpPAHEHHUsS MacChl  BEIECTB,
14 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YY€HMs, 3aKOHa
ABorajipo
15 ONpeNeNsiTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B OMHApHBIX
COETMHEHUSIX
16 KJIacCU(PUIIUPOBATh XMMHYECKHE peakuuu (M0 YUCIYy MU COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TETIOBOMY P HEKTY)
17 BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYI0O U MOJISIPHYIO MAaccChl
BEIIIECTB
18 BBIYHUCIIATH MAacCOBYIO JIOJIO XMMHYECKOTO 3JieMeHTa 1o (opmyre
COEIMHEHMUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEILIECTBA B pACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIOJICHUE,
1.10 U3MEpEeHHe,  MOJEJIIMPOBAHME,  OKCIEPUMEHT  (peajbHBIll U
MBICTICHHBIN )
2 ITo Teme: «BaxHeiiine npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
21 pacKpbhIBaTh CMBIC OCHOBHBIX XHUMHYECKHUX TIOHSATHN: OKCH],
KHCIJIOTa, OCHOBAaHUE, COJIb
29 ONpeNeNsATh MPUHAICKHOCTh BEIIECTB K ONPEACTIEHHOMY KIaccy
' coeluHeHul 1no popmMynam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapakTepu30BaTh (OMUCHIBATH) OOIHME XHMHYECKHE CBOWCTBA

BCIICCTB PAa3IMYHBIX KJIACCOB, NOATBECPKAAd ONMUCAHUC NPpUMCpaAMU



MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOUIMX XUMHUUECKUX PEaKIIH

2.5

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'0 COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XHUMHUYECKHX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

2.6

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TOCYyloH H
1ab0paTOpPHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIAM OOpaIICHHS C
BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMHU 110 BBIIIOJIHEHUIO
1a00PAaTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJIYYCHHIO U COOMPAHHIO
ra3oo0pa3HbIX BelIECTB (BOAOpPOAAa W KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB € ONPEACIEHHONM MacCOBOM JOJIEW PAacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH © KUCIOT C TIOMOIIBIO
WHIUKATOPOB (JITakmyc, (heHoadTaIeHH, METHIIOPAHX U IPYTHE)

2.7

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkIuu

[To Teme: «llepuogmueckuit 3akoH u Ilepumoguueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMmoB.
Xumuueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKITUN

3.1

3.2

3.3

PaCKpbBIBATL CMBICJI OCHOBHBIX XHMHUYCCKHX TTOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIou aToMa, aTOMHa:d Op61/ITaJ'IB, paauyc aroma,
XUMHYCCKasd CBA3b, IOJIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HWOH, KaTHOH, 4aHHOH,
CTCIICHb OKUCJICHUA

KJIacCU(UITUPOBATh XUMUYECKHUE DJIEMEHTHI

ONKCHIBATh M XapaKTepH30BaTh TaOnmuHyro ¢opmy Ilepumommueckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3inyaTh HOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJIbIINe) MEePHOIbI

3.4

3.5

3.6

3.7

9 KJIACC

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE NTEPUOANIECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIEMEHTOB OT HUX MOJoXeHus B Ilepuonnueckoi
CUCTEME

COOTHOCUTh  O0O3HAu€Hus, KOTOpble HMMEITCI B  TaliuIe
«Ilepnonnueckass ~ cucrema  XMMHYECKMX  anemeHtoB [
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XMMUYECKUX DJEMEHTOB (CocTaB M 3apsi] sjapa, oOliee Yucio
AIIEKTPOHOB U PACIIPEEICHUE UX MO AIEKTPOHHBIM CIIOSIM)

OTpEAeNaTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
COCTMHEHM X

OTpEeNeNsATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSAX

Kon
IPoBepPsAEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemiecTBo U XUMHUYECKast peakuusa»

11

PaCKpbhIBATb CMBICII OCHOBHBIX XHUMHUYCCKHUX MMOHSTHM: pacTBop,



1.2

AIIEKTPOJIUTHI, HEIJEKTPOJIMTHI, AIIEKTPOJIUTHYECKAs AUCCOLHAIIMS,
pEeaKuu MOHHOTO OOMEHa, KaTalu3arop, XMMHUYECKOe pPaBHOBECHE,
oOpaTuMble u HEeOoOpaTUMbIe peakiuu,
OKHUCJIUTEITLbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTETIb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHUE, aAJIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA |
IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX npeBpameHHfI

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

14
1.5

2.1

pPacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIUi
IIOCPEACTBOM COCTAaBJICHUS 3JIEKTPOHHOI'0 OajaHca 3TUX peakUuil

IIPOBOAMTDH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

[To Temam: «Hemerauibl U UX coeAMHEHUs» U «MeTalabl U HX
COETUHEHUS

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUSCKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEpPXkJas OINMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX
XMMHUYECKHUX peaKkuii

2.2

2.3

2.4

2.5

COCTaBJIATb YPAaBHCHUS peaKHHﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC
TCHETHYCCKOM CBSI3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

MPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B pa3IMYHBIX
YCIIOBHSIX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyIOM H
71abopaTOpHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSAMHU TIO BBIOJTHEHHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHHIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHUA-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cummkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,
IPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPIaHWYECKHUX BEILIECTB

ITo Teme: «XHUMHsI B OKPY:KAIOILIAsL CPENA»

3.1

3.2

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUIH: HI[K
BCIICCTBA, KOPPO3UA METAJIIIOB

MPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTENBHON JEATEIbHOCTH —
aHaM3 W CHUHTE3, CpaBHEHUE, O0000IeHHe, CUCTEeMaTH3aIHIo,
BbISIBJICHHE NPUYMHHO-CIE/ICTBEHHBIX CBSI3eH — JUIS H3Y4YEHHUS
CBOMCTB BELIECTB M XUMHYECKHX PpEaKIMH; €CTECTBEHHOHAy4YHbIE
METOABl MO3HAHUSA — HAOIIOJEHHUE, W3MEPEHHUE, MOJAEINPOBAHUE,
HKCHEPUMEHT (peasIbHbI U MBICIICHHBIH )



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenver xumuu. Ponb XUMUM B JKU3HM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperarHoe COCTOSTHUE
BEIIECTB

1.2

1.3

[TonsiTre 0 MeToAax mo3HaHusi B XuMuu. Yuctelie BemectBa U cmecH. CrocoObl
paszeleHus cMecen

ATOMBI H MOJICKYIJIBI. Xumuueckue dsyeMeHThbl. CHMBOJBI XHUMHYECKHX
31eMeHTOB. [IpocThie U clioKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

Xumuaeckas (bOpMy.]'Ia. BanleHTHOCTE aTOMOB XMMHYECKHX 3JICMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCHIICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHAYECKOT0 3JIEMEHTA
B COCIMHCHUU

1.5

KomnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBs3p KoJIMYECTBa,
Macchl W YHCNIAa CTPYKTYPHBIX €IWHHII BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKHX COCIUHEHUM

1.6

dusnyeckue U XUMUYECKUE SBICHMs. XMMUYECKas PEAKLUs U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYecKre ypaBHeHus. Kinaccudukanus
XMMHUYECKHX peakluil (COeMHEHUs, pa3IoKeHus, 3aMEeLIeHUs, OOMEHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOI MMOCYI01, C TPaBUIIaMH
pabotel B maboparopum ¥ TpuéMaMu OOpamieHWs ¢ J1ab0paTOpHBIM
o0Opy/sOBaHMEM, M3Y4YE€HHE M ONUCaHWE (U3NYECKUX CBOMCTB 00pas3oB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IJIaBIieHHE BOCKa,
TastHUE JIbJIa, pacCTUPAHHUE caxapa B CTYIKe, KUTICHUE W KOHJCHCANUs BOJbBI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NPOKAIMBAHWE METHOW  IPOBOJIOKH,
B3aUMOJICIICTBHE MeJla ¢ KHUCJIOTOW) sBIEHUH, HaOMIOJEHHE M ONHCAHUE
NPU3HAKOB TNPOTEKaHMs XHUMUYECKHX peakuuil (pa3jiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpPUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3auMOJICHCTBUE Kelle3a C PacCTBOPOM
conu meu(ll), u3yuenue crnocoboB pazaencHus: cMeceit (C mMOMOIIbI0 MarHUTa,
¢unbTpOoBaHUE, BbIMAPUBAHUE, TUCTHILISALMSA, Xpomartorpadus), NpoBeaeHUE
OYHUCTKH ITOBapE€HHOM COJIM, HAOJIO/IEHHE U OMMCAaHNE PE3yJIbTaTOB MPOBEICHUS
OTIBITA, WILTFOCTPHPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHe MoJelnei
MOJIEKYJ (IIapOCTEPKHEBBIX)

Baxsneiime MPpEACTAaBUTCIIN HCOPTraHUYCCKUX BCIICCTB

2.1

2.2

2.3

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IIpocToe
BemiecTBo. HaxoxkeHue Kuciopojia B NMpHUpone, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuzabl. Ilpumenenue kuciopona. CriocoObt
NOJYYEeHUs] KHUCIOpoJa B JIaOOpPAaTOPUM U MPOMBIIIICHHOCTH. Kpyrosopor
Kucnopoaa B npupoge. O30H — aoTponHasi MoaAUpUKALMS KHCI0OPOoaa

TeroBoit 3P pekT XUMUIECKON peakiuu, TEPMOXUMHUYECKHE YPaBHEHHUS, K30~
Y DHIOTEPMUYECKUE PEAKIMK. TOIUINBO: yrojib U METaH. 3arps3HEHUE BO3AYXa,
YCWJICHHE TTApHUKOBOTO 3¢ (deKTa, pa3pyIlieHHne 030HOBOTO CIIOs

Bogopon — anemMeHT u mpoctoe BeliecTBO. HaxoskeHHe BOgOposa B MPHUPO/IE,




dbusndyeckue W XUMHYECKHE CBOWCTBA, IPHUMEHEHHUE, CIOCOOBI TOTYYCHUS.
Kucinors! 1 comu

2.4

2.5

ModnsipHblii 00bEM ra3oB. Pacu€Tsl M0 XUMUYECKUM YPaBHEHUSIM

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb. PacTBOpBL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bewmecrsa B pacTBOpe. XUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B IpHpoze M B KU3HHU 4YesoBeka. Kpyrosopor
BOABl B IpuUpoJe. 3arpsA3HEHHE NpUPOAHbIX BoA. OxpaHa M OYMCTKa
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanust Heopranmueckux coeauHennid. Oxcunabl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3ymomue (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIE) U
HecosieoOpasyromne. Homenkinarypa okcuaoB. Du3nueckre M XUMHYECKUE
cBolicTBa OKCHAOB. [loiryyeHne okcuaoB

OcuoBanus. Kraccudukanus oOcHOBaHMIA: UIETOYM H  HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA
ocHoBaHui. [losrydenne ocHOBaHMM

Kucnotsl. Knaccugpukanus xucnor. Homenkiatypa kucinor. ®dusudeckue u
XUMUYECKHE CBOMCTBAa KUCHOT. Pan aktuBHoctm MerawwioB H.H. bekerosa.
[Tosryuenue Kucnor

2.9
2.10

211

Comu. Homenknarypa coneil. @u3znueckne M XMMHUYECKHME CBOWCTBA COJIEH.
ITonyuyenue conen

I'eneTmueckas CBI3b MCXKAY KilaCCaMH HCOPIraHNYCCKUX COCI[I/IHGHI/Iﬁ

XMMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  OIPEIEICHUE  COJAEpKaHUsA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U HU3Yy4YEHUE
CBOICTB KHCIOpOJa, HAOIIOEHUE B3aUMOJAECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpalleHus: ropeHus (1moxapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IOJIydeHUE, COOMpaHHE,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOAOpOAa (ropeHue), B3auMoeicTBUE
Bozoposaa ¢ okcugom Menu(ll) (BO3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPHAIIOB),
HaOrofleHne 0oO0paslloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEJOBAaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEd PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJbI C MeETAJIaMU (HAaTpUEM M KaJbIUEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANOB), OIpPENEIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAacCOB, HAOIIOJEHUE W3MEHEHUS
OKpaCKM HHJHMKAaTOpPOB B pPAacTBOPAaxX KHCIOT M IIEJIOYeH, H3ydeHue
B3auMoieiictBus okcuaa meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMH, PEaKIUH HEUTpaIN3allli, IT0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpyrMM M3 pacTBopa COJIM, pEIICHHE
SKCIIEPUMEHTANIBHBIX 3334 1o TeMe «BakHellne Kiacchl HEOPTaHUYECKUX
COCIMHEHUN»

3.1

ITepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIIUU

[lepBble TOMBITKM KIACCH(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTne o
TPYIIAax CXOJHBIX AJIEMEHTOB (IIETOYHbIE U IIETOYHO3EMENbHBIE METALIbI,
raJoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC
OKCHU/JIbI U TUPOKCHIbI



3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUuMU4Yeckux 3emeHToB J1.1.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEPUOAHAS (bopmbI
[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB J[[.M. Menaeneesa.
Ilepuponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB
MeproJia U TPYIIIbI AJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DiekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JI0YeK AaTOMOB TEpBBIX 20 XHMHYECKHUX DIIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA IO ero noyuoxenuto B llepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAJIMYECKMX CBOWCTB IO TpyIIaM U MEpHOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U
rpakJIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIAPHAsi) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THMIAPOKCHAA LMHKA C PAaCTBOpAMU KHCIOT U
LI€JI0YEH, MPOBEIEHUE OIBITOB, MIUIFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuu pa3yioKEeHUs, COSTUHEHMS])

9 KIIACC

Kox
1

11

1.2

1.3

14

IIpoBepsieMblii 3JIEeMEHT COePKAHUS
BemectBo n xumundeckas peakuus. [loropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kailus, KalblUsil H MX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuomnueckon
CUCTEME U CTPOECHUEM HUX aTOMOB

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUMBI KpHUCTaNIMYECKUX
pELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BUJa XuMuyeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX  COEIUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB

Krnaccugukanys XuMU4ecKuX peakiui 1Mo pa3auyHbIM IpU3HaKaM (110 YHCITy U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo
M3MEHEHHUIO CTEMEHEeH OKHUCIIEHUS XMMHYECKHUX AJIEMEHTOB, 10 0OpaTHUMOCTH,
[0 YYacTHUIO KaTauu3aropa). OK30- M  JHJIOTEPMHUYECKHE  peakluu,
TEpMOXMMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTH XMMHUUYECKOW PEAKIINH

[TonsitTue 00 oOpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOT€HHBIX M T'€TepOreHHbIX peakuusax. [loHaTne o XuMu4eckoM paBHOBECHUH.
@axTophl, BIUAOIINE HAa CKOPOCTh XUMHUYECKOW peakUUd U TOJ0KEHHE
XMMHUYECKOTO PABHOBECUS

1.5

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkiuu, 3J'ICI(TpOHHLII71 OaaHc



OKHUCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBlieHME  YpaBHEHUH
OKHCJIINTCIbHO-BOCCTAHOBUTCIBHBIX peaKquI C HCIIOJIB30BaAHHUEM MCTOAAa
AJIEKTPOHHOTO OasaHca

1.6

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLUALMHU BEIIECTB C Pa3IMYHbIMU BUAAMU
xumuueckoi cps3u. Crenensb aucconuanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakuuu noHHOrO OOMEHA. YCIIOBUS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBAaHMH W COJEHl B CBeTe TPEACTABICHUNH 00 3IEKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIE peakiny Ha MOHBL. [loHsATHE 0 ruapoau3e coneit

1.7

2.1

XUMUUYECKUI SKCIEPUMEHT: O3HAKOMJICHHE C MOJCNSIMH KPHUCTALTHYSCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB W HeMeTaioB (rpadura u
alMasa), CIOXKHBIX BEHIECTB (XJIOPHIA HATPHs); HCCICIOBAHHUE 3aBHCUMOCTH
CKOPOCTH XUMHYECKOH pEakIuh OT BO3ICHCTBHS PAa3IUUHBIX (HaKTOPOB;
UCCIIEIOBAHME  JJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JAWUCCOLMAINM  KUCIOT, ImeNo4ell u  coieid  (BO3MOXKHO —HCIOJIb30BAaHHE
BUJICOMATEPHAIOB); IPOBEIACHHE OIBITOB, WUIIOCTPUPYIOMIMX PU3HAKA
MPOTEKaHHs PeaKIuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
o0pa3oBaHUE BOIbI); OINBITOB, HJUTFOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLUUN (TOpEeHHE, peakluu pPa3JIoKEHUs, COEIUHEHUs);
pacrno3HaBaHWE HEOPTaHUYECKHUX BELIECTB C MOMOIIBIO KAUSCTBECHHBIX PEAKIMI
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramie! u ux COCAMHCHUA

O6mass xapaktepuctuka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTereHu okuciaeHus. CTpoeHne u (u3NIecKre CBOMCTBA IMPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBa Ha MpUMEpe XJopa
(B3auMozielicTBUE C MeTalylaMH, HEMETa/laMH, Iiejouyamu). XJIOpPOBOJIOPOA.
ConsHas KuCI0Ta, XUMUYECKHUE CBOMCTBA, NOJIy4eHHUE, MpuMeHeHue. [leiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJIOBeKa. BaxkHenmme XJIOpUIbl U UX
HAaXO0X/JEHUE B IPUPOJIE

2.2

2.3

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIE CTeTeHN oKucieHus. CTpoeHne U (Gpu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpOJa M Cepbl. AJUIOTPOIHBIE MOJU(PHUKALUU
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XUMHYeCkHe CBOMCTBA. OKCHIBI cepbl Kak IMpeAcTaBUTENN
KHCJIOTHBIX OKCHIIOB. CepHas KHCIOTa, GU3NYECKHE M XUMHYECKHE CBOWMCTBA
(oOmue Kak MpencTaBUTENs Kjlacca KUCIOT M cnenuduyeckue). XuMHUuecKue
peakiuu, JeKalre B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucioThl. Ilpumenenne. Conau cepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ coeMHEHUI B mpupoae. XUMHUYECKOe
3arps3HEHUE OKPYKAIOIIeH Cpe/bl COCAMHEHUSMHU Cepbl (KHCIOTHBIE OXKIH,
3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS

OObmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIIEHUA. A30T, paclipoCTpaHEHHE B IPUPOJE,
¢dusnueckrue U XuMHYeckue cBoiictea. Kpyrosopot azora B npupojie. AMMUaK,
ero (u3M4ecKue M XMMHUYECKHE CBOMCTBa, ModydyeHue M mnpumeHeHue. Comu
aMMOHHUA, UX (QU3NYECKHe U XHMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHBl aMMOHUsS. A30THas KHUCIIOTa, €€ MOJIy4EHUE,
¢bu3nMvYecKkne W XHUMHUYECKHE CBOMCTBa (0OIIMe Kak MPEICTaBUTENS Kiacca




2.4

KHCIIOT W crnernuduieckue). Mcnoap30BaHue HUTPATOB M COJIGH aMMOHHS B
KaueCcTBE MHUHEPAIBbHBIX yN0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKPYKAIOIICH
Cpebl COSTMHCHHUSAMH a30Ta (KUCIOTHBIC JOXK/IH, 3arPA3HCHUE BO3AyXa, MOYBBI
1 BOJIOEMOB)

®ocdop, ammorponusie Mogudukauu (ocdopa, puzNIecKne U XUMUUECKUE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHYECKHE CBOHCTBa, moiydeHue. Mcrmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00pEHUI

2.5

OO6mas xapaktepuctuka 3iemMeHTOB |VA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHBIE CTCNEHUW OKUCIEHUS. YTJIepol, auIOTPOITHBIC
MOIUGUKAIMK, PACIPOCTPAHEHUE B MPHPOJE, (U3NYECKHE H XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupozge. OKCHIIBI yrieposa,
uX (U3MYECKHEe W XUMHUYECKUE CBOICTBA, JICHCTBHE HAa JKUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBA3aHHBIE C OKCHUIIOM
yraepona(lV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIM
apdekr. YrompHas KucCiIoTa W €€ COMM, HX (UIHYSCKUE M XUMHUYCCKUE
CBOWCTBa, TMOJYy4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TPOMBIIUICHHOCTH H
CEIIbCKOM XO3SICTBE

2.6

2.7

2.8

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepojna (MeTaH, 3TaH, JTWICH, alleTWIEH, 3TAHOJ, TJULEPUH, YKCYCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe O OHMOIOTHYECKH
BAXXKHBIX BCIIICCTBAX: )KI/Ian, 6em<ax, yrneBoz{ax — U HUX pOJII/I B JKH3HHN
yejoBeka. MarepuaibHOE€ €IUHCTBO OPraHUYECKMX W HEOPraHWYECKHUX
COCIMHEHHUH

Kpemuuii, ero ¢usnyeckue © XHMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npumenenue. CoenuHeHus KpemHuUsi B mnpupoje. OOmue mnpeacraBieHust 00
okcuzae kpemuus(1V) u kpemaueBoii kuciaore. CHIMKATHI, UX UCTIOIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BaskHEHTIIHEe CTPOUTEITHHBIC MaTEPHAIIBI:
KepaMuKa, CTEKJO, IIeMeHT, OeToH, jxene300eroH. I[Ipobiembl OGe3omacHOTO
WCIIOJIb30BAHUS CTPOUTEIIHHBIX MAaTEPHUAJIOB B IIOBCEIHEBHON KU3HU

XUMUYECKUI SKCIIEPUMEHT: U3y4eHUE O0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX pEeaKkIMil Ha XJIOpUI-
HMOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3liaMu XJOpPHUIOB
(rajloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COeIMHEHHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJi ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEPHOW KUCJIOTHI, IPOBEIACHHE
KayeCTBEHHOM peakuuud Ha cynb(ar-uoH U HaOIMIOJCHHWE Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHalioB), 0Opa3laMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue U
M3yueHHe CBOMCTB aMMMaKa; IMpPOBEJACHHWE KAueCTBEHHBIX pPEaKUUHd Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yUYEHHUE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJIEICTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
WCIIOJIb30BaHNUE BUJIEOMATEPHUATIOB); H3yUYE€HHUE MOJIENed KPHUCTaINYECKUX
pemiéTok anmasza, Trpadura, (QyUIepeHa; O03HAKOMIIEHHE C  IPOIECCOM
a7copOLMU PacTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM YIJIEM MU YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAUYeCTBEHHBIX pEaKkUWid Ha KapOoHAaT- u
CHJIMKAT-HOHBl M W3YyYCHHE NPHU3HAKOB HMX IPOTEKAHUS;, O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX
3aja4 110 TeMe «BakHelIe HeMeTaubl U X COSAMHEHUS

Merannsl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonnueckoil cucreMe XUMHUYECKHX d3ieMeHToB J[.1.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METAJJIMYECKasl ~ KpUCTallIMdeckass pemérka. OJIEKTPOXUMHUYECKHM  psif
HaIPSDKCHUN METAIITIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Iue crnocoObl MOTYYeHUS
MeTauioB. [loHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIUICHHOCTH

[[lenounsle MeTayuibl: noynoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TMJIPOKCUABI HAaTpus W Kaius. [IpuMeHeHHe IIeJOYHbIX METaJUIOB U HX
COETUHEHUN

3.4

[lenouHo3eMenbHbBIE  METAIBl  MarHuii M KaJblMid:  MOJOXKEHHE B
[Iepnonnueckoi cucreme XUMU4eCcKux 3y1eMeHToB [[. 1. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B mnpupojae. Pusznyeckue M XUMHUYECKHE CBOWMCTBA
MarHus W Kaublus. Baxueilmme coeauHEHUs Kaublus (OKCHUI, THUAPOKCHI,
conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHsI

3.5

3.6

AmoMunuii: nonoxkenue B I[lepuoaudeckoil cUCTeMe XUMHYECKHX AJIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aToMa; HaxoxaeHue B npupoae. dusmveckue u
XUMHYECKHEe CBOMCTBA alOMUHMS. AM(OTEpPHBIE CBONCTBA OKCUIA U THIPOKCHIA
AJTFOMUHUA

Keneszo: nonoxenne B [leprpoanueckoi cucremMe XUMUYECKUX 3iaeMeHToB J[. 1.
MenpeneeBa; CTpoeHHWE aroMma; HaxoxjaeHue B mpupoae. Dusmnueckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcuipl, ruapoxkcunbl u conu sxenesa(ll) u
xene3a(lll), ux cocras, cBO¥CTBa U MOTyUeHHE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILJIABOB,
X (u3nuecKkUMH CBOMCTBAMHU; H3YYEHUE pE3yJIbTaTOB KOPPO3UHM METAIIJIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), 0cOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KajlblUsi W HATpus C BOAOM  (BO3MOXKHO
UCIOJIb30BaHUE BUJIEOMATEPHAJIOB); MCCIEOBAaHUE CBOMCTB >KECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXKHO — HCIIOJIb30BaHME
BUJICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAaUECTBEHHBIX PEAKIMHA HAa MOHBI
(MarHusi, Kanblsl, amoMmuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZIeHEe M ONUCAaHUE MPOIIECCOB OKPAIIMBaHUs IJIAaMEHW MOHAMHU HaTpHs,
Kamuss M Kanblusg ~ (BO3MOXKHO  MCIIOJIb30BAaHME  BHJEOMAaTEpHaJioB);
uccieioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHMS U TUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeine MeTansl 1
UX COEAVHEHUSD)

4.1

XHMHMS M OKpYKaroniasi cpeia

HoBble maTepuanbsl u TexHosjoruu. BelectBa m martepuanbl B MOBCEIHEBHOU
JKA3HU 4YelloBeKa. XUMHUs U 310pOBbe. be3ornacHoe UCIonp30BaHNUE BELIECTB U



XUMHUYECKHUX peakiuil B ObiTy. IlepBas momomip mpu XUMHUECKHUX OKOTax M
OTpaBJICHUSX

OCHOBBI ~ JKOJIOTMYECKON  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomei cpeasl [TJIK. Pons XxumMun B perieHUN 3KOJIOTHYECKUX MPOOIIEM.

4.2 .
[IpupoaHble WCTOYHMKH YTJIEBOAOPONOB (yrojb, MPHUPOIHBIA ra3, HE(Th),
MIPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XUMUYECKUI SKCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuaoB (CTEKIO, CIIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

IIpoBepsiemble TpeOOBaHUSA K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obractu COBPCMCHHOT'O
€CTECTBO3HAHHUsA, KOMIIOHCHTa 06meﬁ KYJIbTYpbl H HpaKTH‘leCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O O6H.I€CTB3,;
IIOHUMaHHUEC MECTAa XUMHH CPEAN APYIUX €CTCCTBECHHBIX HAYK

1.2

1.3

0 HaY4YHbIX METOJaX IIO3HAHHUA, B TOM YHUCJIC SKCIIEPUMCEHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJICIHN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSIX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XMMUIO KakK chepy cBoeit Oymymieit nmpodeccHoHaIbHOM NesITeIbHOCTH
U CeNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO IMpeaMeTra
IIPU TIEpEX0/ie Ha YPOBEHb CPEHEro o0I1ero oopa3oBaHus

2.1

BJ'IaI[eHI/Ie CHCTEeMOH XHWMHWYECKHUX 3HAaHUH U YMCHHC IIPUMCHSATH
CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOKHEHUIINE XUMUYECKUE IIOHATHS: XHMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, IPOCTOE M CIOKHOE BEILECTBO, OJHOPOAHAA U
HEOJHOPOJHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJIspHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHUYECKas
peakuusi, pEeaklHH COCIUHEHUS, pEeaKUUU Ppa3JIoKEHUs, pPEaKIUU
3aMeIleHUs, Peakluu OOMeHa, TeruIoBOM 3((eKT peakuuu, 5K30- U
SHAOTEPMHUYECKNE PEAKIUH, PACTBOP, MACCOBAs JOJII XMMHYECKOIO
JJIEMEHTa B COEAUHEHUH, MAcCOBas 10JI1 U IIPOLEHTHAs KOHLEHTPALUs
BEIIIECTBA B PACTBOPE, PO aTOMA, JIEKTPOHHBIN CIIOW aTOMa, aTOMHAs
opOuTanb, paguyc aroma, BaJE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKasl CBSA3b, MIEKTPOOTPULATENILHOCTD, MTOJIIPHAs U HEMOJSAPHAS
KOBaJICHTHAas  CBA3b, MOHHAs  CBA3b, METAJUIMYECKAs  CBS3b,
KpUCTaNIM4ecKass pemeérka (aToMHasi, MOHHAs, MeTaJuInJyecKas,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsl ~ JUCCOLMALMs, pEAKIUd HMOHHOro oOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLMM,  OKUCIUTENb U
BOCCTAHOBHTENb, OKHCIECHHME M  BOCCTAHOBIICHHE, DIJIEKTPOJIH3,
XMMHYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, kataimsarop, IIJIK, xoppo3sus
METAJLJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XHMMHH: 3aKOH COXPAaHEHMsI MaccChl,
nepuoanueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo



2.3

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus,  TEOpHus
AIEKTPOJUTUYECKON JUCCOLIMAIIII

3.1

Biianenne ocHOBaMM XMMUYECKOM TPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE MMPaBUIHHO UCTIOIh30BaTh H3yYEHHBIC BEIIECTBA U MaTePUAITBI
(B TOM 4HCIE MHHEpaJbHBIC YAOOPCHHS, METaUIbl W CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHUKOB YIIICBOJIOPOIOB
(yriist, mpupoHOTO rasza, He)TH) B OBITY, CEIbCKOM XO3SHUCTBE, Ha
MIPOU3BOJICTBE M IMOHUMAHHE 3HAUCHUS >KHPOB, OCIKOB, YIICBOJIOB
JUIS OpTaHW3Ma YeJIOBEKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECCTB
U XMMHUYECKHUX IPOILIECCOB HA OPraHU3M YeJIOBEKa U OKPY)KAIOLIYIO

MPUPOIHYIO CPEy

3.2

3.3

3.4

YMEHHE WHTErpUPOBATh XMUMHUYECKHE 3HAHUA CO 3HAHHUSIMHU JAPYTUX
y4eOHBIX MPEIMETOB

HaJIMYKME OMbITa pabOTHl ¢ Pa3NTUYHBIMA MCTOYHUKAMH HWH(pOpMAIUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIONYJSipHas JHUTeparypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEHUE OOBEKTUBHO OLIEHUBaThb MH(POPMALMIO O BEILECTBAaX, WX
IIPEBPAIICHUAX W IPAKTUYECKOM  IPUMEHEHUHM U yMEHHE
UCIOJIb30BaTh €€ JJIs pelIeHusl y4eOHO-I03HABATENbHBIX 3314

7.1

Brnanenue ocHoBaMM NOHATUIHOIO ammapara U CHUMBOJIMYECKOTO
S3bIKa XMMHUH JUISI COCTaBJICHUsI (HOpMYJT HEOPTaHWYECKHX BEILECTB,
YPaBHEHMH  XMMHMYECKMX  pPEaKLMH; OCHOBAMU  XHMMHUYECKOH
HomeHkJarypsl (IUPAC u TpuBHabHOi)

YMeHne oOBSACHATH CBsI3b MOJOXKEHHS djeMeHTa B llepmomudeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB H 3apsia  sAapa, oOIee Yucio
AJIEKTPOHOB), pAaclpe/leIEeHUEM »HJIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs
[IpencraBnenne O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XMMUYECKHUX 3JIEMEHTOB (paJuyc aTroMa, 3JIEeKTPOOTPHILATENBHOCTS),
IIPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJIIEMEHTOB B
[Tepuonuueckoit cucreme (B ManbIX MEPHOAAX U  TJIABHBIX
MOJArpyNnax) v 3JeKTPOHHOTO CTPOEHUs aTOMa

YMenue kinaccupuimpoBaTh:

XUMHUYCCKHUC 3JICMCHTLI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINU

YMeHHEe OnpenensiTh:

8.1

8.2

8.3
8.4

9.1

BAJICHTHOCTb U CTCICHb OKHUCJICHUA XUMHYCCKUX JSJICMCHTOB, 3apsn
HOHa

BHJI XUMHMUYECKOM CBA3M M THUI KPHUCTAJUIMYECKOM CTPYKTYpbl B
COETUHEHUIX

XapakTep Cpe/ibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHH)
OKHCJIMTENh U BOCCTAHOBUTEb
YMeHne xapakTepru30BaTh (PU3NUECKHE U XUMUYECKHE CBOMCTBA:

MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJI, TpaduT, anamas,
KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUH, Kamul, MarHHii,



KaJIBIIMIA, aTFOMHHUH, JKEJIE30)

CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI W THUIPOKCHIIBI
metawioB |-IA rpynm, amomunus, meau (1), muaka, xenesa (Il u

9.2 I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBa  BEIIECTB B

9.3 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, HPUMEHEHHE BELIECTB B
3aBHCHMOCTH OT UX CBOHCTB, BO3MOXHOCTh IMPOTECKAHMS XUMHYECKHUX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

10 YMeHue cocTaBiIsITh MOJIEKYJIAPHbIE U HOHHBIE YPaBHEHUSI PEaKLIUi, B
TOM YHCIIE:

10.1 peakiuii HFOHHOTo 0OOMeHa

10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi

103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(rpynm) HeOpraHU4EeCKHX BELIECTB

10.4 MOITBEPKAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH

11 YMeHue BBIYUCISTD (IIPOBOUTH PACUEThI):

111 OTHOCUTEIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB

114 M0 YypaBHCHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYESCTBO
BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIuu

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMH  METOJAaMH  HAy4YHOTO  TMo3HaHUS (HaOIromeHHe,

191 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIISCTB U
XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPEITIOKUTE MYTH €€ PEIICHUS

122 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
MOCYAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu O€30MaCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOJIb3yEMbIMU
B MOBCEHEBHOM KM3HU, MPAaBUIIaMH TTOBEICHUS B LESIX cOepeskeHus

123 3I0pOBbSI M OKpPYXKAroLIEel NPUPOJHON Cpeapl; ITOHUMaHHE Bpena
(omacHOCTH) BO3ACHCTBHS Ha >KMBBIE OPTaHU3MBI OMPEAeNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEJAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA

13 Hannuue mpakTHUeCcKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:

W3YYCHHE U ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

13.1 ¢  (U3NYECKUMH M  XUMUYECKHUMH  SIBICHUSMHU;  OTBITHI,
WLUTIOCTPUPYIOIINE MTPU3HAKH MTPOTEKAHUS XUMHUSCKUX PEaKIIni

13.2 H3y4eHHUe CIIOCOO0B pa3eIeHUs] CMecei
MOJTyYeHUE KHCIIOpOJa ¥ HW3YYCHHE €ro CBOWMCTB; ITOJIyYCHUE

13.3 BOJIOPOJIa U M3YYEHHE €r0 CBOMCTB; MOJYYEHHE YTIIEKHCIIOrO ra3a u

HN3YUCHHUEC €TO CBOI\/’ICTB; IMOJIYYCHHNEC aMMHAKa U N3YUCHUC €TO CBOICTB




13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPENETEHHOM MacCcOBOM JoJiei
pPacTBOPEHHOIO BEILIECTBA

135

13.6

13.7

MPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) I ONPEICIICHUS XapaKTepa CpeIbl B PAacTBOpax
KHUCJIOT U LIeJI0oYei

WCCIIC/IOBAHME U OMNHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYCHHE B3aUMOEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJY4YeHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTaula JAPYrMM U3  pacTBOpa  COJH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U
[UHKA

PCIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIC KJIACCHI
HEOPTaHNUYCCKUX COC,Z[HHGHHﬁ»; ((BJIGKTpOHI/ITI/ILICCKaH
JUCCOLIMAITHS), «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,
«Baxnennne MeTalIbl M UX COCAUHCHMUA»

13.8

XUMUYECKHE AKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE MPU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOrO0 OOMEHa; KaYeCTBEHHBIC PEAKIUU Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOpax HMOHBI: XJOPHI-, OpOMUJI-,
wonua-, cymbdar-, Qocdar-, KapOboHAT-, CHUIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBl AMMOHUS, MAarHUsI, KbV, AJTFOMHHHSI,
kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

YmMmenue:

141

NpEACTaBIATL PE3YJIbTATbl OSKCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6JII/III U BBIABJTH OSMIIMPUYCCKUC
3dKOHOMCPHOCTH

14.2

YCTaHaBJIIMBATDb CBA3U MCIKAY PCAJIbHO Ha6J'II-O,Z[aeMLIMI/I XUMHUYCCKHUMU
SABJICHUSAMMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,
00BSACHATH IMPUYHNHBI MHOFOO6pa3I/I$I BCIICCTB



HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Uucteie BemecTBa u cMecu. CriocoObI pasziesieHus: cMecei

1.2

1.3

14

1.5

ATOoMBI W MOJICKYIJIBI. Xumuueckue 3neMeHThl. CHMBOJIBI XUMHYSCKHX
9JICMCHTOB. HpOCTBIe 1 CJIOKHBIC BCIICCTBA.

Xumudeckas Qopmynaa. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
CreneHp OKUCICHUSA

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTeIbHAs aToOMHas Macca.
OTtHOCHUTENIBHAS MOJICKYJIsIpHAd Macca. MaccoBasgs [0 XHMHYECKOIO
9JICMCHTA B COCIMHCHHUHU

KommaectBo BemectBa. Monbs. MossipHast macca. MoJisipHbIif 00BEM Ta30B.
B3aumocBsI3p KOIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUII BEIIeCTBA

1.6

dusnuecknue U XUMUYECKUE SABJICHUA. XUMHUUYECKAs peaklus U €€ IPU3HAKU.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

[Iepnonnueckuit 3axkoH U Ilepuonnyeckas cucreMa XMMHYECKUX JIEMEHTOB
J.. MenneneeBa. CTpoeHre aTOMOB

2.1

2.2

2.3

3.1

3.2

Ilepnonnueckuit 3akoH. llepuoguyeckas cucreMa XMMHUYECKUX JJIEMEHTOB
JA.N. Menneneea. Ilepuonst u rpynnbl. OU3n4ecKuil CMBICIT HOPSAKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIbI JIEMEHTA

Crpoenue atromoB. CoctaB aToMHbIX siep. M3oTonbl. DnekTpoHsl. CTpoeHue
JIEKTPOHHBIX 000JI0YeK aTOMOB TNepBbIX 20 XHUMHMYECKMX 3JIEMEHTOB
[Tepnonnueckoit cucrems! /.M. MeHnneneena

3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB XUMHUYECKHX JJIEMEHTOB TEPBBIX
TpEX MEPUOOB, Kamus, KaJbIus (pagmyca aTOMOB,
ANEKTPOOTPHUIATEITLHOCTH, METALTUICCKIX W HEMETAUIMYECKUX CBOWCTB) H
WX COCIUHEHUH B COOTBETCTBUM C TIOJNIO)KEHHEM JJIEMEHTOB B
[Teproandeckoii cuCTeMe U CTPOCHHEM WX aTOMOB

CtpoeHue BelecTBa

Xumudeckas cBs3b. KoBaneHTHas (MOJIApHAsST W HETOJSIPHAS) CBS3b.
DNEeKTPOOTPUIIATEILHOCTh ~ XUMHUYECKUX  DIEMEHTOB. OHHas  CBS3b.
Mertaunueckas CBsI3b

Tumel KpuCTaNIMYECKUX PEmETOK (aToOMHas, HOHHAs, MeTallTM4ecKas),

3aBUCUMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAIINYECKON PEIETKN U BHJIA
XUMUYECKOH CBSA3U

4.1

Baxwneiimue NPpEACTABUTCIIN HCOPIraHUYCCKUX BCHICCTB. Hemeramnel u ux
coeIMHEHHS. MeTamibl U BX COSTUHCHUS

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(OTepHBIC) u
HecoJieo0pa3yroliye; OCHOBaHUM (IIENOYM M HEPacTBOPHUMbBIE OCHOBAHUS);
KHUCIOT (KUCIIOpoJcoJepkaliie M OeCKUCIOpOJIHbIe, OJIHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIel (CpeITHUX U KUCIIBIX)

4.2

dusnueckue M XUMHUYECKHE CBONCTBA IPOCTBIX BEIIECTB-HEMETAILIOB!
BOJIOPO/1a, XJIOpa, KUCIIOPOJa, CEPhI, a30Ta, pochopa, yriaepoia, KpeMHUs




4.3

Ouznyeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIIOB: JIUTHS,
HaTpusi,  Kajus, MarHus W KaiblUs,  aJIOMHUHHS,  JKejesa.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METalioB

4.4

4.5

dusnyeckue W XUMHYCCKHE  CBOMCTBA  BOJOPOJHBIX  COCIUHCHHMA
HEMETAIIJIOB: XJIOPOBOJI0PO/Ia, CEPOBOIOPO/IA, aMMHUAKA

dusnuecKue U XMMHUYECKHE CBOMCTBA OKCHAOB HemeTtaiios: cepol (1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yraepoma(ll, 1V), xpemuus(lV).
[ToyrydeHne OKCHIOB HEMETAIIIIOB

4.6

4.7

4.8

Xumudeckue cBoiictBa okcuaoB: MetarioB |IA-IIIA rpymm, muaka, meau(ll) u
xemne3a(ll, 1). [TomyueHre OKCHIOB METAJIIIOB

XUMHUYECKHUE CBOMCTBA OCHOBaHHMA U aM(OTEpHBIX TUIPOKCHUIOB (HA
npuMepe TUIPOKCHUIOB alFOMHUHUS, *Kele3a, uHKa). [lonyueHne ocHoBaHMi
1 aM(pOTEePHBIX TUIAPOKCHIIOB

Oo6mme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJIHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOM, (pochopHOH, KPEeMHUEBOH,
yronbHOH. OcoOble XMMHUYECKHE CBOWCTBAa KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM Kucnot. [lonyyenue Kkucimot

4.9

OO6mue xuMHUYecKue cBoicTBa cpenHux coneil. [lomyuenue comeit

4.10

HonyquHe, CO6I/IpaHI/I€, pacCiio3HaBaHHUC BOJAOpOAd, KHCIOpOoAd, aMMHAKa,
YIJICKUCIIOIO ra3a B na60paT0pHH

411
4.12

5.1

5.2

[Tonyuenne amMmuaka, CEpHOM M a30THOM KHCIOT B IPOMBIIIICHHOCTH.
Oo6m1re cnocoObl MOTyYSHHSI METAJUIOB

['eneTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMUYECKUE PEAKIUN

Knaccudukanys XuMH4ecKUX peakifii Mo pa3IuyHbIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIIOBOMY 3(ddekry, mo
M3MEHEHUIO CTEIIEHEW OKHUCIICHHUS] XUMHYECKUX 2JIEMEHTOB

TernnoBoit 3pdexkT XMMUYECKOW peaklUH, TEPMOXMMHUYECKUE YPABHEHMS.
OK30- U 3HIO0TEpMUYECKUE peakinuu. TepMOXUMUYECKHE YPABHEHHUS

5.3

5.4

5.5

OKHCINTENEHOBOCCTAHOBUTEIbHBIE peaxiuu. Oxucnurenu u
BOCCTaHOBUTENU. [Ipouecchl OKMCIEHUS M BOCCTAHOBJICHUA. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIILHON PEAKLIUU

Teopust ~ BIAEKTPOIUTHYECKONM  JUCCOLHALUU. Katnonbl,  aHUOHBIL.
DNEKTPOIUTHI M HEINEKTPONUTHI. CHIIbHBIE U CTa0blie ANeKTPOUThl. CTeTeHb
U CCOITUAIIIU

Peakiiun nonHoro oOMeHa. Y cmoBus MPOTEKAHMSI PEaKIInii HOHHOTO OOMEHa,
MOJIHBIE U COKPAIEHHBIE HOHHBIE YPAaBHEHUS PEAKIUI

XUMHS U OKpYKarollas cpesia

6.1

BemecrBa u marepuanbl B IIOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XMMHUYECKHX PEaKIHi B JabopaTopuu U OBITY.
IIepBas MOMOILb IPU XUMUYECKHUX 05KOraX U OTPABJICHUSX

6.2

XUMHYECKOE 3arps3HEHUE OKpYyXKaromend cpeapl (KUCIOTHBIE —JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPAICHUS
[IpenenpHas nomyctumas koHuentparus seuiectB (IIJK). Pons xumuum B
pELICHUH HKOJIOTHUECKUX NpobieM. YCuUJeHHe MapHUKOBOTO 3¢¢ekTa,
paspyleHre 030HOBOTO CJIOS




[Ipumenenue cepsl, a30Ta, pochopa, yriaepoaa, KpeMHUS U UX COSTUHEHUI B
OBITY, MEAWIIMHE, MPOMBINIJICHHOCTH M CEIBCKOM Xo3siicTBe. [IpuMmeneHnue

6.3 METa/UIOB M CIUIaBOB (CTajb, YyryH, AIOPATIOMUHHNA, OpoH3a) B OBITY H
MPOMBIIUIEHHOCTH WX coeauHeHud. [loHsITHE O KOppO3UM METaIoB,
OCHOBHBIE CITIOCOOBI 3aLTUTHI UX OT KOPPO3HH

6.4 [IpupoaHble MUCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(Th),
MIPOYKTHI UX MepepaboTku (OCH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH
[lepBoHavaabHbIe TOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COCIMHEHHSIX

6.5 yriepona (MeTaH, 3TaH, STWIEH, aleTWIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnorta). [loHsTne 0 OHONIOTMYECKH Ba)KHBIX BEIIECTBAaX: XHpax, Oeskax,
YIJI€BOAAX — M UX POJIU B )KM3HH YEJIOBEKA

7 Pacuérsr:

7.1 1o GpopmysamM XUMUYECKUX COEIMHEHUN

7.2 Macchl (MaccoBOM) 0JIM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE

7.3 10 XUMHYECKUM YPaBHEHHSIM

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLOECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IVISA YYEHUKA
» Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; 5-€ U3TaHHE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axunonepnoe o6mectso «M3narenscro «lIpocsemienne»

» Xumusi: 9-if kiacc: 6a30BbIi ypPOBEHb: YUCOHHK; 5-€ U3AaHUE,
nepepadboranHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxkmmonepHoe obuiectBo «M3narenbctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

1. I'abpuensn O. C., BockoOoitnukosa H. I1., AmykoBa A. B. HacTonbHas
KHUTa yuurtesnsa. Xumus. 8 ki1.: Mertoaudeckoe rmocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OMBITOB U
npaktudeckux padot. 8 ki. K yue6nuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumust». 8 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronunyeckoe nocobue k yueonuky O. C. ['abpuensna
«Xumust». 9 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol K yueonuky O. C. I'abpuensna « Xumusi.
8 kimaccy : Mmetoauueckoe ocodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosornueckue kaptel K yueoHuky O. C. 'abpuensna « Xumus.
9 knacey» : Meronnueckoe nocodue / JI. M. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbIE 1 IpoBepouHbie paboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa
u ap. - M.: llpoda, 2022. nanHbie



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XHMUN

http://him.1september.ru Equnas xomekius LIOP: IIpeagmeTHas KouIeKIus
«XuMuUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBerHHO-Hay4YHbIE
skcniepuMeHThI: xumust. Kosekiwst Poccuiickoro o01eo0pa3oBaTesibHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast olumiaia mKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckast XuMusi: SJICKTPOHHBIA y4eOHUK ISt
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN Y4COHUK
http://www hemi.nsu.ru OTKpeITHII KOJIISIK: XUMUS
http://www.chemistry.ru JluctaHiiponHast OJIMMITHAIA 110 XUMHUH:
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN IPOEKT



		2025-09-01T01:40:14+0400
	00a9598b2a3008242b
	Михайловская Надежда Николаевна




