PABOYAS ITPOI'PAMMA

yueOHOro npeamera «Xumusi. ba3zoBblii ypoBeHb»

U1t o0ydarommxcs 8 — 9 KaccoB



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHUs, MPEACTAaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera «XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuM JHa€T MOPEJCTaBICHUE O IENsAX, OOIIel CcTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
MpeaMeTa, YCTaHaBIINBACT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, ONPEAEIAET KOJUYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM  y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATENILHOCTH O0O0YyYarolerocss Mo OCBOCHUIO
y4eOHOTO COJIepKaHUSI.

3HaHMEe XWMHH CIIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
00yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUS TiI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUs KYJIbTYpPhI JIMYHOCTH, €€ 00111el U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM y4yeOHOM  JIesTeIhbHOCTH,
DKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00YyYarOImIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

Jlanuble HampaBlieHHS B OOYYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeaMeTa, KOTOPbIM  SBJISIETCS  MEJaroruvyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOW XHMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEN0BATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMUYECKOM COCTABIIAIONIEN HAYYHOU KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJlaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTO mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIbHBIX YMEHHUH U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI BaXKHOE
3HaYeHHE MPUOOPENTU TaAKUE 1IeTH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBHi, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHWUS M CaMOTO3HAHUSA, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHMHA OOBSICHATH W OLICHUBATH SIBJICHHS
OKpY’KaIOIIEr0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HMX IMpPHU PEIICHUU MpoOJeM B MOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIbHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAHUSA [EHHOCTH XUMHUYECKHX 3HAHWWA ISl BBIPAOOTKM OKOJIOTHMUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4EJOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHMUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHas —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

@uU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas PEakus U €€ MPU3HaAKH.
3aKOH COXpAaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEeaKui (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuXx CBOMCTB 00pa3slOB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOMI0IeHnE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YeHHUE CIOCOOOB PA3JCJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (uIbTpOBaHUE,
BbITIApUBaHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOU
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHHE MOJIEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B OpupoAe, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIOpoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aioTporiHasi Moau(UKaIus KUCIopoa.

TennoBoit 3¢h(heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

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

duzndeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE ¥ HEHACBINIEHHBIE PAcTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IIpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranudeckux coenuHeHuil. Oxcuanl. Knaccudukanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHne KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECTICHUE CONCPKaHUs KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMCAHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, pACMO3HABAHWE U HU3YYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHE PACTBOPOB C OINPEICIEHHON
MACCOBOM JI0JIEW PACTBOPEHHOI'O BELIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJB30BaHUWE BHUEOMAaTEpUaJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IIETIOYCH,
u3ydyeHue B3aumozeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «BaxHeWlme KiacChl HEOPraHMYEeCKHUX
COCMHECHUI.

IMepuonuueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMEeHTOB. [loHsaTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM()OTEpPHBIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonmueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KoporkonepuonHas ©  JiIuHHONEpuoAHas  (OpMBbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA T10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJiniyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (TojisipHass W HEMOJISIpHAsi) CBSA3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiu pa3aoKeHUsl, COCAUHEHUS).

Mexcnpeomemmoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YYEHHM XMMHHM B 8 Kilacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHbIN (DakT, rumoresa, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuuKamus, MepPUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckou
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukaiuysa XuMAYeCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BEIIECTB, MO TeraoBoMy 3¢ dekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 cKOpOoCTH XUMHUYECKOW peakinuu. [loHsATHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsTne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpAllI€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[OHSATHE O THapOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMeTauloB (rpadura W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpoOlEcCa TUCCOIMAIMU KHCIOT, IIEJIOYed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHUE BHUACO MAaTEPUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX  MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COCIUHEHMs ), pACO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMETaUIaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4yeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJoBeKa. BaxHeulmme Xaopuabl U UX
HAXOXJCHHUE B PUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPO1a
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHUCJIOT U crnenududeckue). XUMHUYECKUE PEaKIINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLMs Ha



cynb(dar-uoH. Haxoxmenue cepbl U €€ COCNMHEHHMA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COECIWHEHHUSIMU CEpbl (KUCIOTHBIE TOXKIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, paclpOCTpaHEHHE B MPUPOJE,
duznyeckue U XxuMudeckue cBoictra. KpyroBopot a3ora B mpupojae. AMMHUax, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, MoMy4yeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cClelu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3JAyXa, MOYBBI M BOJ0EMOB). Docdop,
ayoTpornuele Moaupukauuu ¢docdopa, uzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciora, puznueckue U XMUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, pPAcIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMUYECKHE CBOWICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYEHUE U MPUMEHEHHE. DKOJIOTMYECKHUEe MPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa ria06albHOrO TOTEIJICHUS KiIWMaTra, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKne U XMMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMeHeHwe. KaudecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAaX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHus o0
okcunie kpemuust (IV) n kpemaueBoi kuciiore. CHIMKAThI, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIUIEHHOCTU. BakHeille CTpOUTENbHbIE MaTepualbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpasiamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOM peaKIuu Ha cyJibdar-
WOH W HAOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U HU3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Trpadura, ¢yiiepeHa, O3HAKOMIIEHUE C
IPOLIECCOM  aACOPOIMU pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MNPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBINUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 KX COeIMHEHU S

OO01mast xapakTepUCTHKa XMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumuueckux daemeHTtoB J[. N.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaIpsHKeHUN MeTauoB. OU3nyeckue U XUMUYECKHe CBoMcTBa MeTaioB. Oomue
CHocOOBI TIONy4eHHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTampl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHUYECKUX
sanementoB JI. M. MenaeneeBa, CTpo€HHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHuid MW KalbLMK: IIOJIOKEHHE B
[Tepuomuueckont cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilve coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10’)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOoXAcHWEe B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THIAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoanueckon cuctemMme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXJIeHUEe B mnpupoae. Duznmyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kene3a (I1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIL30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCITOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGnroAeHNE M OMTUCAHUE TIPOLIECCOB OKpAIIMBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxkHenime
METAaJlJIbl U UX COCMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas TO0mycTUMast
KOHIIeHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

Mescnpeomemmnuwle céasu



Peanuzanus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiacCUpUKAIKs, TEPUOANIHOCTh, HAOIIOICHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsij, MNPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
I0JIE3HbIE UCKOIIA€MbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHATBIMU B
oOIIEeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHWS 3HAYEHHUS XMMHYECKOWM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 yCTPOUCTBE MUpaA U OOIIECTBA;

2) rpamx/aaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJCHHE H TIOCTYIIKM CBOMUX TOBApHUILEH C NO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTABISIOLINC
OCHOBY JIJI1 TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMH TEXHHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHWI0 U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEHIIIEM;

4) popMmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIIO/IEHNsST TIpaBUI  OE€30MacHOCTH TMPH  OOpamieHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM pOo(eCCUOHATIBHON IE€ATEIbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
O6e3omacHoro oOpas3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU NU3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUs TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pPE3YJNbTATOB BBIJIEISAIOT 3HAYMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHble TMOHATHS (3aKOH, TEOopus,
IPUHLIUII, TUIIOTE3a, (PaKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U APYTOe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCaIbHbIC YUeOHbIEC NEUCTBUS (MIO3HABATEILHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS] MPU OCBOCHUH
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHM (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH JJIs1 KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYCCKHX DPEAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCYyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHH),
JienaTh BRIBOJIBI M 3aKIIOUCHUS

yMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHUS TOHATUS (NIPEAMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATH  OOIIHME  3aKOHOMEPHOCTH, MPUYMHHO-CICJICTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBaTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

NPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yybTaT, popMmyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanmueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypchl MHTepHETa), KpPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3374 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3aJayl HECIO0KHBIMUA CXEMaMH, JharpaMmMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Y4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOT0 XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOLIEH IPUPOIHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYCHHBbIE  pE3yJbTaThl  IO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTo OINbITa,
1abopaTopHOI pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJHUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3P PeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe nmnpeAMETHBIX peE3yJabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoNlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboyeil mporpaMMonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crhenupuiecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIbHOCTb, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToOMHas OpOMTallb, PaINYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3juyaTh IIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckass cucTeMa XuMmudeckux siemernToB [J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYAaCTBYIOLIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOTO0 »dJieMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKMX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClieIoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoll U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O U COOMPAHHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCCOBOM JI0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TI0
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C TTIOMOIIBIO WHINKATOPOB
(Jrakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0KHOE€ BENIECTBO, BAJICHTHOCTb, SJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIECKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIL;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUUYECKUX COCAMHEHUN, TUM KPUCTAITUNYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHUI B
npeaenax MaJiblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEII[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKHCaHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLMKA HOHHOIO



oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIOMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHWS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCJTMHEHWsI, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMUA IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O WU COOMpPaHUIO
ra3000pa3HbIX BEUIESCTB (aMMHUaKa M YTJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uoau-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi WM3Y4YCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢

YyesloBeKa

12 BemecTBa 1 xuMudeckue 15 | bu6nuoreka [IOK

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

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK

’ 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnorexka HOK

' H COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBaHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 | | bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3. [lepunoanueckuii 3axkon u llepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsi3b. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

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

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

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

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




9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
11 [ToBTOpEeHwue U yriaydieHne 3HaHu| 5 | bubnuorexa [IOK
) OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuorexa [IOK
’ aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorera LOK
' PYHHEL &ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
but6mmorekxa [IOK
2.3 3neMeHToB VA-rpynmsl. A30T, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa [IOK
' . PYHIEL poaL https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmme cBOHCTB METAIIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B a ¥ MaTepraibl B )KU3HU YEJIOBEKA 3 bubmmorexa LOK
) cliects P . https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
p & BhEMSA 3 bubnunoreka LIOK
C3EPBHOC BP https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1
https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CrocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
8 | LHa TpHMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TOBApEHHOU COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 nomorexa 110
https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHE 2JIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJISIPHOE YYECHHE 1 bubmorexa HOK
YVIPHOC Y1 https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 Xumunueckas popmyia. BalieHTHOCT
opwy. https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuorexa [JOK
3JIECMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmmorexa [OK
HHECTBA O YP https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coenuHeHus, pa3ioKeHUs bubmmorexa [OK
A P : https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuorexa [JOK
19 sHukIoneauct. O0o0Imene 1
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
POAA (PEA ’ https://m.edsoo.ru/f0d46 14
ropenue). [lonstue 06 okcumgax
CriocoObI osTy4eHHst KUCIOPOaa B
23 nabopaTtopuu ZILIH OMLIH_UIGH}:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnune kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIAIX
TornuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qu];03 . a, CII0COOBI lro Bubmmorexa LOK
P YR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[Tony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
" . P poAd, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 dusnyueckre 1 XMMUIECKHE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " CO
TUTHE O KHEAOTAX 1 GO https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHus BOAOPOIa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTruyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lony4yenne u coOupanue BOJAOPOa,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpéma, KoauuecTBa
bubmuoreka [JOK
33 BEIIIECTBA rasza Mo ero Mu3BeCTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa LHOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 Y HEHACBIIIEHHbIE pacTBOPbI. MaccoBas bubmmorexa [OK
B p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHre pacCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCupUKaIs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
i p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusl: coCTaB, Ki1accuuKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBII) oI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmmorexa [TOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKIY Ki1acCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9as50
bu6mmoreka [IOK
49 O060061IeHre U crucTeMaTu3alys 3HaHU!
B I https://m.edsoo.ru/00ad9cb2
KonTponbhas padora Ne3 no teme
" bubnuotexa [JOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUPUKAITIT
bubmuorexa [JOK
51 XMMHYECKHUX A1eMeHTOB. [loHsITHE O
https://m.edsoo.ru/00ad9ffa
TPYIax CXOJHBIX YJIEMEHTOB
[lepuoanueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00adaS2c
anemenToB /1. . MenaeneeBa
bubnmoreka [JOK
53 Ilepuozsl, TpymnIIbl, MOATPYIIIEI 1

https://m.edsoo.ru/00ada52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aTOMOB 3J1eMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTUA HayKu U npaktuku. /. 1. bubnnorexa [HOK
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBHbIil ypok. O60061IeHHE 1
P P . bubmuorexa [JOK
58 cHCTeMaTH3alus 3HaHuH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas padota Ne4 o reme
59 «Ctpoenune atomMa. XUMHYECKAsT CBS3b) bubmorexa HOK
TPOCHIE &TOMA. https://m.eds00.ru/00adb486
/ Becepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 HMonHas xumuieckas CBs3b nosmotera I
https://m.edsoo.ru/00adac34
2 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMsIpHAS XUMHYECKast bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK




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

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIH 1 bubmmnorera [IOK
https://m.edsoo.ru/00adb076
PesepBusblii ypok. O0001IEHNE 1
P P ?l bubmuorexa [JOK
67 cHUCTEMATHU3alys 3HAHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«CtpoeHue atoma. XUMHUUYECKas CBSA3b)
68 PezepBHblit ypok. O60011eHNE U | bubnnorexa [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KJIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnoanueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [HJOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XUMHYECKHX 3JICMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukaius 1 HOMeHKIaTypa | bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas pabora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubmnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpPBI, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKIUU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECUSA

OKHCIUTEIBFHO-BOCCTAHOBUTEIIHHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU
10 ncconuarmy. CUIbHEIE U c1a0ble bubmmnorexa LIOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrie ypaBHEHUS peakIuil bubnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
e hitps://m.eds00.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIMAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
14 ITonsaTue o ruaponanse coiei bubmnorexa [IOK
AP hitps://m.eds00.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTH3aIHs bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perenne sxcnepuMeHTaIBLHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTponbnas padota Ne2 o teme
bubmuorexa [JOK
17 «DNEKTPOIUTHYECKAS TUCCOLIAIIS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B pACTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/Ie CBI;I?ICTBa Ha IpuMepe bubmnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. CossiHast KMCIIOTa, bubnuoreka [IOK




XUMHUYCCKUC CBOﬁCTBa, IIOJIY4YCHHE,

https://m.edsoo.ru/00ade 104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
. bubnmoreka [JOK
20 «lTonyyeHue COJISTHOM KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEaKIUi, €CIIM OJIUH U3
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuoteka [JOK
dbuznyecKkue 1 XUMUIECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
. bubnuotexa [JOK
25 duznyeckue 1 XuMHUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O crloco0a
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MacCoBOM JOJIM BBIXOIa bubmuorexa [JOK
IIPOAYKTA peaKknuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCTHKA SJIEMEHTOB bubnmoreka [JOK




VA-rpynisl. A30T, pacnpocTpaHeHue
B IIpupoae, GU3NIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

. bu6mmoreka [IOK
29 XHUMHUYECKHE CBOVICTBA, MOJYUYEHUE U
https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTrueckas padora Ne 3 o reme
bu6mmoreka [IOK
30 «[Tony4yenne aMMuaka, U3y4eHue ero
. https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KUCI0Ta, e€ (PU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEi
aAMMOHHSI B KQUECTBE MUHEPATHHBIX

32 00peHuii. XUMHUECKOe bubmmorexa [TOK
YAODPEHIIL. . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCJTMHEHUSIMU a30Ta
®ocdop. Okena pochopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUH. bubnmoreka [JOK
3arpsi3HEeHUE TPUPOAHON CPeb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 pu E))zle gmﬂiecéle 1 XUMHUYECKHUE bubmmorera [TOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaepojaa, ux Gpusndeckue u bubnnoreka [HOK

XUMHYECKHUE CBOVICTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuaoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosibHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme

18 "[Tony4yeHue yrieKucaoro rasa. bubnnoreka [HOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAJBHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTtpoasHnas padora Ne3 no teme
. bubnuotexa [JOK
42 «BaxHeie HeMETaIbl U UX
https://m.edsoo.ru/00aec0e18
COCTMHEHUS»
OO0mas XxapaKTepruCTUKa XUMHUECKIX
3JIEMEHTOB — METAJIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MeTaJUIMYeCKast KpUCTaJJIMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJIIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael156




OO0mue cnocoObI MOTYYEHUS
MeTayoB. CruiaBel. BerauciieHus mo

45 ABHCHMSIM XMMHYECKUX PEAKIIUMN bubmorexa HOK
yp peaiiii, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
npuMecHu
bu6 OK
46 [TonsiTue 0 KOPPO3UU METAILIOB nosmoreka L
https://m.edsoo.ru/00ae1278
b K
47 [lemounbIe MeTaIITBI nommorexa IO
https://m.edsoo.ru/00aec14b2
43 OKcuabl U THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kajinusa https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coeTUHEHHS KaJIbIIMS bubmnorexa [IOK
a H https://m.edsoo.ru/00ael5¢e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUM
57 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmorexa [IOK
YCTpaHEHU https://m.edsoo.ru/00aec1886
[IpaxkTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOIEI €€ bubmorexa LIOK
" g A https://m.edsoo.ru/00aelae8
YCTpaHEHHS
54 N —— bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nommoreka 110

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEIIE3a

bu6mmoreka [IOK

37 (IT) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 O606IEIGHI/IG U CUCTEMATU3aLMs
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
59 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [HOK
COJIEPKUT IpUMECH. Brruncienns https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIX0JIa MPOAYKTA
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
KonTponbnas padota Ne4 mo teme
62 «BaxxHe#me MeTaIbl U UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOMW KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O0001ICHNE 1 bubnuorexa [JOK




‘ cucTeMaTru3anusa 3HAHHI

68 PesepBublit ypok. O0o0mIeHNE U
CHCTEeMaTU3alus 3HaHUI

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

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

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

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKUC ITOHATH)

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHATUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs U HEOAHOPOJHAs), BAJEHTHOCTbD,
OTHOCHUTENIbHAsT aTOMHasi M MOJIEKYJIsIpHas Macca, KOJUYECTBO
BElIECTBAa, MOJb, MOJSIpHas Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALUSA  PEAKIMA:  PEaKIUu  COCAMHCHHUS,  PCaKINH
pa3joXKEeHUs, peakluu 3aMelIeHUs, peakIuu OoOMeHa, 2JK30- U
SHIOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P(EeKT peakiuu, pacTBOp,

MaccCoBas O0Jd BEIUICCTBA (HpOHeHTHaﬂ KOHL[CHTpaI_II/IH) B paCTBOpPC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUS (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

L.5

1.6

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3P EKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJNbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (pealbHBId |
MBICJICHHBII )

[To Teme: «BaxkHeiine npeacTaBUTEIN HEOPIraHUIECKUX BEIIECTBY

paCKpeiBaTb CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBAaHUEC, COJIb

2.2

OnpeACIIATh NPUHAMJIC)KHOCTh BCHIECCTB K OHpCI[CJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKIAs ONMCAHUE MPUMEPAMHU

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKINN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHleHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaToOpHBIM O0OpYIOBaHUEM, a TaK)Ke IMpaBUiIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKUE SIKCIIEPUMEHTHI 110
pAaclO3HABAaHUIO PACTBOPOB IIEJIOYEH U KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaernH, METUIOPAHXK U IPYTHE)
MIPOBOJIUTH PACUYEThl IO YPABHEHUIO XUMUYECKON peakInu

ITo Teme: «llepmogmueckut 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHTtoB J[. M. MennpeneeBa. CTpoeHue aTOMOB.
Xumnueckasi cB3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUI
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas oOpOWTalb, paguyc aToma,

XUMHUYCCKasd CBA3b, IIOJIApHAss W HCIOJIApHAas KOBAJICHTHAA CBA3b,




3.2

33

ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTETNeHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TaOnuuHyo Gopmy I[lepromuueckoit
CHUCTEMbl XHMHUYECKUX JJIEMEHTOB: pa3jIMyaTh IOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mobounas mnoarpynmna (brpymma)y,

«MaJIbley» U «OOJIBIIIHE) Cpuoabl

34

3.5

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MTEPUOJIUUECKON 3aBUCUMOCTU CBOWCTB
XMMHUYECKHUX DJJIEMEHTOB OT HUX TNoJNokKeHuss B Ilepuoanueckoit

CHCTCMC

COOTHOCHTHb  0003HAueHHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ilepuoguueckass  cucrema  XxuUMHYeckux  anementos  J.M.
MenneneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsi sjpa, ofllee Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KIIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

OIIpCaACIsATb BHA XUMHUYECKOM CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNYCCKUX COCIUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

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

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMu MOHHOrOo OOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBs3b  (KOB&IEGHTHas, HWOHHaf,

MeTaJ'IJ'H/IquKaH), KpucCTaJlJIN4ECKas peméTKa, CIINIaBbBI, CKOPOCTH




XUMHUYECKON peakiuu

1.2

1.3

1.4

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX HOHATUH H
IPUMEHSTh 3T MOHATHUS NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs PEaKLHUH
MOHHOr0 0OMeHa

pacCKpeiBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

L.5

IIPOBOJUTH PACUEThI 110 YPABHEHHUIO XUMUYECKOU peaKkiuu

IlIo Ttemam: «HemeTramnel M ux COCAUHCHUA» H «MeTaniael U HX

COCAUHCHUA»

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHIECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX
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CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJIHEHUIO
1ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYyYEHUIO M COOMpaHHIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, wuoauna, Kkapbonar, ¢ocdar, cuamkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpax HEOPraHUUYECKUX BEILIECTB
ITo Teme: «XHUMHUsSI U OKpY:KArOIIast CPenar»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

MIPUMCHATE OCHOBHEBIC OIICpanuu MBICIINTETbHON JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJICHHWE, W3MEPEHHE, MOJEIHPOBAHHE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/iePKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Poiab XuUMuM B JKM3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE

BC€IICCTB

ITonsTHE O MeTOAAX MO3HAHUSA B XMMHUU. UHCTBIC BEILIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI © MOJICKYIJIBI. Xumuueckue d3neMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocurenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHUYECKOT0 dJIEMEHTa

B COCAMHCHUN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisb. MonsipHas Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWHUI] BemlecTBa. Pacuérel mo ¢opmynam

XUMHUYECKHUX COCINHECHUM

Pusnueckue U XMMHUYECKUE SABJICHHUSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. XumMuueckue ypasHenus. Knaccuduxkamus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY 101, C paBUIaMU
paboTel B JabopaTopun W mpuéMaMu OOpalieHus C  JadopaTOPHBIM
0o0OpyJOBaHUEM, HU3yY€HHUE W ONHUCaHHWE (PU3UYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEUIeCTB, HaOmoneHne Qusnyecknx (TUIaBIeHUE BOCKA,
TasHUE JIbJIa, paCTUpPaHKUE caxapa B CTYNKE, KHUIEHUE U KOHJAEHCAIHUs BOJAbI) U
XUMHYECKHX  (TOpeHHE CBeuYd, [MpOKaJMBaHWE MEJHOW  MPOBOJIOKH,
B3aMMOJICIICTBUE Mela ¢ KHUCJIOTOW) SBJIEHUH, HaOMIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHWS XHUMHAYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auUMOJICHCTBHUE Kelle3a C PaCTBOPOM

conu meau(1l), m3yuenue crnocoOoB pazueneHus: cMeceit (C MOMOIIbI0 MarHUTa,




2.1
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¢wibTpOBaHMEe, BBHIApPUBAHHUE, NUCTHIULALUSA, Xpomarorpadus), MpoBeneHUE
OUYHUCTKH [TOBapEHHOM COJIM, HAOIIOIEHHE U ONMCAHUE PE3YJIbTATOB IIPOBEACHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHMs MAacChl, CO3JaHME MOJCIIEU

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxneliue npecTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, GU3NYEeCKHe M XUMHUYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. Ilpumenenue kuciopona. CrocoObl
MOJYYEeHUsI KHUCIOpoJa B JIAOOpAaTOPUH M MPOMBIILICHHOCTH. KpyroBopoT

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKaus KUCIopoia

TemnoBoit 3hekT XUMUIECKON peaKiuu, TEPMOXUMHUECKHE YPaBHEHHUS, IK30-
¥ DHJIOTEPMUYECKHE peakiuu. TOImMBO: yroib u MeTaH. 3arps3HeHne BO3/1yXa,
yCHUIIEHUE MapHUKOBOTO 3(peKTa, pazpylieHrne 030HOBOTO CII0s

Bonopon — anemeHT U mpocrtoe BeulectBo. HaxoxneHue Bogopoaa B IpPUPOJE,
dbusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnorse! u conu
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MossipHbIii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBI. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Poinp pacTBOpoB B mpHpoJe M B XHU3HU denoBeka. Kpyrosopot
BOABl B TMpuUpoJe. 3arps3HEHHe NpUpPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmueckux coeguHeHunil. Oxcuabl. Knaccugukarus
OKCHJOB: cojeoOpasywomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknatypa okcunoB. Pusndeckue M XHUMHYECKUE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HomeHnknarypa ocHoBanuil. du3nyeckue u XUMHUYECKUE CBOHCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukarmus kucnor. Homenknatypa kucior. Dusnueckue u
XUMHYECKHE CBOMcTBa KHUCHIOT. Psan aktuBHOcTH MeTamnoB H.H. bekerosa.

HonyquI/Ie KHUCIIOT

Comu. Homenknarypa conei. @usznyeckue M XUMHUYECKHUE CBOMCTBA COJEH.

[Tonyuenue conei




2.10

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

3.1
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XVUMUYECKUH  JKCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpHKAHUS
KHCJIOpO/a B BO3JyXe, IOJy4YeHHE, cOOMpaHME, paclo3HaBaHUE U M3Yy4YECHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIOM U
YCIIOBHSI BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1oxapa), 03HaKOMIICHHE C
o0pa3llaMd OKCHJOB U OIMCaHME HUX CBOICTB, TNOXy4eHHe, colOupaHue,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOPOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HCIOIB30BAHUE BHIEOMATEPUATIOB),
HaOmrofieHne oO0pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MacCOBOM J10Jiell pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBUE BOJbI C MeETaJIaMU (HAaTpUEM M KaJbIHEM)
(BO3MOKHO ~MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPaCTBOPOB
KUCJIOT U 1IEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHUE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMmojieiicteus okcuga menu(Il) ¢ pactBopoMm cepHON KHCIIOTBI, KUCIOT C
METaJUIAMM, PEaKUUH HEUTPpAIU3alliH, ITI0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajyla JApPYyrUM U3 pacTBOpa COJM, peLIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COEeIMHEHUIT»

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[TepBble MOMBITKM KIacCU(UKALUU XUMHUYECKMX SJeMeHTOB. I[lonsaTue o
IpyImnax CXOJHBIX 3JEMEHTOB (IETOYHbIE U UIEIOYHO3EMENIbHbIE METaJlIbl,
raJIOreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUIBI U THAPOKCHUIBI

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHTOB [1.1.
Meneneesa. Kopotkonepuonas 51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoanueckoit cucrtembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepumonbr u rpynmsl. PU3HYECKUI CMBICI TOPAJIKOBOTO HOMEpa, HOMEpPOB

nepruoaa v rpymuiibl 3JICMCHTA

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H30TO0MEI. 9HCKTp0HLI. CTpOCHI/IC

SJICKTPOHHBIX 000JIOYEK aTOMOB IEPBBIX 20 XMMHYECKMX DJIEMCHTOB
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3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKA XUMUYECKOTO

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

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB 10 TpYINaM M TEPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JUIsl pa3BUTUs Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. FlOHHAs CBSI3b

3.6

3.7

Creneub okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOLIGCCBI

OKHCJICHUSA M BOcCTaHOBJIeHUA. OKHUCINTENIN U BOCCTAHOBUTEIIN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHe OO0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE THMIAPOKCHAA LHMHKA C PACTBOPAMHU KHCIOT MU
LIEJI0YEH, MPOBEIECHNE ONBITOB, WIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKIuu pa3IoKCHUA, COCI[I/IHCHI/IH)

9 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniectBo 1 xummndeckas peakuus. [ToBropenue

1.1

[Tepnonnueckuit 3akoH. Ileprnoanyeckas cuctema XuMU4YeCKUX dnemeHToB J1.1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOIOB, Kalus, KalbLUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckon

CUCTEMC U CTPOCHUCM NX AaTOMOB

1.2

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBs3U. THUIBI KPHUCTAUNIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoll cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYECKHX
BELIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMUYECKHUE CBOMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BEIICCTB

1.3

Knaccudukanns XuMu4yeckux peakiui 1Mo pa3auuHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUU BEIIECTB, MO TeIIOBoMYy 3¢ dekry, mo

H3MCHCHHIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1.4

[0 YYacTHUIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluu,

TEPMOXUMHNYCCKUEC YPABHCHUS. ITonsarue o CKOpPOCTH XHUMHYCCKOM p€aKknuun

[Tonsite 006 oOpaTUMBIX U HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonsTtue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusix. [[oHaTre 0 XMMUYeCKOM PaBHOBECUH.
@DakTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW pEakUUd U TOJOKEHHE

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C MCIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOJUTHI U HEIIEKTPOIUTHI.
Kartunonsl, annonsl. MexaHu3M JUCCOIMAIIMN BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakiuu nonHoro obmeHa. YcClIOBUSI MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 3JIEKTPOJIUTUYECKON

Aucconuanuu. KauecTtBeHHBIE p€aKuu Ha HOHBI. Ilonstue o TuApoOJInN3eC coJieit

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
azMasa), CIIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakiMu OT BO3IACUCTBUS Ppa3IMUYHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALMU  KHUCIOT, WIEJO4Yed M cojell  (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEaKLuil (rOpeHHe, peakluu pa3jiokKeHUs, COeAUHEHHs);
pacrno3HaBaHHE HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis!l 1 UX cOeIUHEHUS

OOmast  XxapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozelicTBUE C MeTaljlaMH, HeMeTajulaMH, IiefodamMu). XJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHHUC. I[CﬁCTBPIC




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeJoBeKa. BakHeumme XJIopuabl U UX

HaXO0XICHUEC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u GU3NUECKrue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAa M Cepbl. AJUIOTPOMHBIE MOAU(PUKAIUU
KHCIIOpo/ia U cepbl. XUMHMUYECKHUEe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3UUECKHE U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kiacca KUCIOT W crenuduueckue). XUMHUYECKHE
peakiuu, JeKale B OCHOBE MPOMBIIUICHHOTO Croco0a IMOJyuyeHHsI CepHOU
kucnotel. [lpumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COCNMHECHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpellbl COeIMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBpaILECHUs

2.3

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢usnveckne u XUMHUIecKnue cBoiictBa. Kpyrosopor a3ora B npupojae. AMMHaK,
ero ¢u3nM4eckue W XMMUYECKHE CBOMCTBA, MojdydyeHue U npumeHenue. Comu
aMMOHUA, nux (1)I/ISI/I‘ICCKI/I€ u XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KUCIIOTa, €€ IOJIy4YEHUE,
¢dbuzmvyeckne W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMUYECKOe 3arps3HEHHE OKpYXKarolien
Cpebl COETUHEHUIMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHHE BO3/1yXa, OYBBI

1 BOJJOEMOB)
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®ocdop, amnorponHele Mogudukanyuu docdopa, puzndeckue U XUMHUYECKUE
ceoiictBa. Oxcupg dochopa(V) u dochopnas kucnora, (usudeckue u
XMMHUYECKHEe CBOWCTBa, mosyueHue. lcmonb3oBanue QochaToB B KadecTBe

MUHEPAJIbHBIX yI0OpEHUM

2.5

Obmas xapaktepuctuka syeMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aUIOTPOIIHBIE
MoAu(UKAIMU, PacIpOCTpaHEHUE B TIPUPOJE, (PU3NUECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriaepona B mpupozge. OKcuisl yriepoaa,
ux (1)I/I?>I/IV-IGCKI/IG U XUMHNYECKHUEC CBOI)IICTBa, )Iel\/'ICTBI/Ie Ha JXHUBBIC OpPraHU3MBbI,

MOJIYUYCHHUEC U IIPUMCHCHHC. OKOJIOTHYECKUE HpOGJ’ICMBI, CBsA3aHHBIC C OKCHAOM




yraepona(IV); rumore3a riao0anbHOTO MOTEIUICHUS KIUMaTa; MapHUKOBBIMA
s¢dexr. YronpHas kuciota u €€ coiau, UX (GUINYECKHEe M XHUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W TpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

2.7

[lepBoHauaIbHBIE TIOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yriepona (MeTaH, 3TaH, JTWJICH, AaleTHJICH, STaHOJ, TJHUIEPHUH, YKCYCHas
kuciora). MIx cocraB m xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XKHBIX BEIECTBAX: JXHMpax, OelKaxX, yriieBoJaXx — M HMX pPOJM B IKHU3HU
4yenoBeka. MarepraabHOE €IMHCTBO OpPraHWYECKHMX M HEOPraHMYeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyueckue © XHUMHUYECKHE CBOWCTBA, TMOJYYCHHE U
npuMmeHenne. CoeMHEeHUs KpeMHHS B mpupojae. OOmme mpenctaBicHHus 00
okcuzae kpemuus(IV) u kpemaueBoi kuciore. CUIUKAThI, UX UCTIOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BaskHEHIIIHE CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IEMEHT, OeToH, jkene300erToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BaHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4€HHE O0pa3l0B HEOPraHWYECKUX BELIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYeCTBEHHBIX pEakIMil Ha XJIOpUI-
MOHBl W HaONIO/IEHWE MPU3HAKOB HX TMPOTEKAHUS; OIMBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHe CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpUIOB
(rasoreHn10B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COeIMHEHHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yIJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBieHHOW CEpHOM KHCIOTHI, MPOBEJCHUE
KaueCTBEHHOW peakuuu Ha cyabar-uoH U HaOlIoJeHHe MpHu3HaKa eé
MIPOTEKaHMs; O3HAKOMJIEHUE ¢ (U3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COE€IUHEHUI (BO3MOXKHO HCIIOJIb30BaHME BMJIEOMATEPUAIOB), 00pa3lamu
a30THBIX U (ochHOpHBIX yIOOpPEHUH; MonydeHne, cooupaHue, pacro3HaBaHle U
M3Y4YEHHE CBOMCTB aMMHaKa; MpPOBEJCHHE KAaueCTBEHHBIX peakIuil Ha HOH
aMMOHMSI W (ocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BAHNE BHJIEOMATEPHATIOB); HM3YUYEHUE MOJEIEH KPHUCTAUIMUECKUX
pem€rok anMmasa, rpaduta, ¢yJUiepeHa; O3HAaKOMJIEHHE C TPOIECCOM

azlcop6u1/11/1 paCTBOpéHHBIX BCIICCTB aKTUBHUPOBAHHBIM VYT. €M U yCTpOﬁCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMe, PACMO3HABAHWE W W3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAuyeCTBEHHbIX pEakUMid Ha KapOoHaT- H
CWJIMKAaT-HOHbl M M3yYEHHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKIUEH CHIMKATHOM NPOMBIIUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HEMETAIUILI U UX COEIUHEHUS))

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapaKTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojnoxxenus B llepuoamyeckoir cuctemMe XuMHueckux aiemMentoB JI.H.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaIIOB. MeTaiinyeckas CBsi3b U
METa/UTMYeCKasi KpUCTaUTMYecKass pemérka. JICKTPOXUMHYECKHH  psin

HaIpsHKEHUH METaJUIOB

3.2
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dusznuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaiIoB. OOIIMe Crioco0bl MOMydYeHHUS
MeTauioB. [ToHATHE O KOPPO3UM METAIIOB, OCHOBHbBIE CIIOCOOBI 3aIIUThHI UX OT
koppo3zuu. Crinassl (CTallb, YyT'YH, JIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBIINIJICHHOCTH

[lenouynsle Mertasuibl: nosoxkeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbl U
THJIPOKCUABI HAaTpus U Kaius. [IpuMeHeHue IIeTOYHbIX MEeTaUIOB U MX

COE€IUHEHUN
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Illenoyno3eMenbHbIE  METaIbl MarHuii W KajblIMA: TOJIOKEHHE B
[Tepuonnueckont cucreme xuMuueckux 3iueMeHToB J1.J1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3nyecKue U XUMHYECKHE CBOMCTBA
MarHusi ¥ Kanplusl. BaxHeimue coenvHeHUs Kanblus (OKCHMA, THUIPOKCHUI,

conu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMuHUI: TIONOXkEeHUE B llepruoamyeckoil cucreMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; cTpoeHHME aroMa; HaxoxaeHue B mnpupoae. dusmyeckue u
XUMHYECKHUE CBOMCTBA aMIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJTFOMHUHHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3meMenToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXIE€HHE B mpupoje. Pusnyeckue Hu
XUMHUYECKHE CBOMcCTBa xene3a. Okcunabl, Tuapokcuabl U conu kenesa(ll) u

xene3a(Ill), mx coctas, CBOMCTBA U TTOTyUCHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C O6p33HaMI/I METAJJIOB M CIIJIaBOB,

ux (I)I/ISI/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPpPO3WU MCETAJIIIOB




(BO3MOXKHO HCIIOJIb30BAaHHUE BHJIEOMATEPHAJIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS  OKCHJA Kalblusg W HaTpus C BOAOHM (BO3MOXKHO
WCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HUCCIICIOBAHHE CBOWCTB >KECTKOM BOJIBI,
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJIb30BaHHE
BHJIEOMATEPHAIIOB); MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMN HA MOHBI
(Marams, Kajblus, amroMuHus, nuHKa, sxkeneza(ll) m xemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMHCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO — KCIIOJIb30BAaHME  BUJCOMAaTEPHAIIOB);
uccienoBaHue aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIIEHNE HKCIIEPUMEHTAIIbHBIX 3aJa4 10 TeMe «BaxkHelmue MeTauibl U

nX COCAUHCHUA»

XHMHMS U OKpYyKarolas cpeaa

4.1

4.2

HoBeie maTepuanbsl u TexHojoruu. BeliectBa n mMatepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIECTB U
XUMHYCCKHX peakiuii B ObiTy. [lepBas momoms Mpu XUMHYECKUX OXKOTaX H

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE€  3arpsi3HEHHE
okpyxatomei cpeast [1/IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY M IIPOMBIIINIEHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3Y4YCHHC 06pa3u0B MaTcpHraIoB (CTCKHO, CIIJIaBBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




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

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHUSIX
XUMHUYECKOW HAayKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpoeccuoHanbHON AeSITENbHOCTU
U c/eNnaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 001ero 00pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XHUMWYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aToOM,
MOJIEKYJIa, BEHIECTBO, IIPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIbHbIE aTOMHasi M MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuys, peaKkuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMS, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MAacCOBast JI0JISl U MPOLEHTHAsE KOHUEHTpaLUs

BCIICCTBA B paCTBOPEC, AAPO aToOMa, 3HeKTp0HHLII>i cion aTroMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATETIHLHOCTD, MOJISIPHASL U HETIOJIApHAsT
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METa/LIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemérka (aToMHasi, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), MOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHCICHHME U  BOCCTAHOBJIEHHE, DIJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe pEaKIuy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI
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OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXPAaHCHUS MACCHI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo
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3.1

3.2

TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJIIDHAss ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHUE MPaBUIIbHO UCIIOIH30BATh N3yUCHHBIEC BEIIECTBA M MaTePHAIIBI
(B TOM wuymciae MHUHEpaJbHbIE YIOOpPEHHs, METAUIbl M CIUIABHI,
IPOAYKTHl TEPEepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHcTBEe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEILECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HNPUPOHYIO Cpery

YMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMuue OMbITa pabOThl C Pa3IMYHbIMM MCTOYHHMKAMM HH(OpMaLUU
N0 XUMHM (Hay4yHas M Hay4yHO-TIOMYJSIpHAas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MNPUMCHCHUU n YMCHHC

MCIIOJIb30BaTh €€ JIIsl pelIeHns yueOHO-T03HaBaTEeIbHbBIX 3a/1a4

BJ'IaJIeHI/Ie OCHOBAaMH TOHSITHMHOTO arrmapara U CHMBOJIMYECKOT'O

A3bIKa XUMHH JJIs1 COCTaBJICHUS (1)0pMy'J'I HCOPTaHNYCCKUX BCIICCTB,




YpPaBHEHUN  XMMMYECKUX  pEakLMi; OCHOBAMHU  XMMHYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHOI)

VYMmenne OOBICHATL CBS3b MOJIOKEHHS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACHPECICHUEM DJJIEKTPOHOB IO DHEPreTHYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MNEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paauyc aroma, 3JeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoir cucreme (B MajblX TNEpPUOJAX H  TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHUMUYECKHE JICMEHTBI

7.2 HEOpraHUYECKUE BEIIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETNEHb OKHUCIICHUS XUMHYECKUX SJIEMEHTOB, 3apsi

' HOHA

g2 BHUJI XHMHMYECKOM CBA3M U THUIN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCIMHEHMIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBHUTEH

9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJOp, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM WYHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THIPOKCHIBI

92 metaioB [-IIA rpynn, amomunus, menu (II), nunka, xeneza (II u

' IM), okcunpr yraepona (I u 1IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30TucCTasi, a30THasd,
dbocdopHas, yroipHast, KpeMHHEBasI KHCJIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEAKLUM, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
104 MOJTBEPXKIAIOLIUX [CHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira30B
114 [0 YpaBHEHUSM XHMHUYECKHUX pPEaKIUil U HaXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MAaCCy PEareHTOB WUJIU IIPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOmIOleHue,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUH; yMEHHEe chopMynupoBarth mpoliaemMy U
MPEAJIOKUTh YTU €€ PEIICHUS
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# M J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUjIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3yEMbIMU
B MOBCEHEBHOM KM3HU, MPAaBUIIaMH MTOBEACHUS B LIESIX cOepeskeHus
193 3JI0pOBbSl U OKPYXKAIOWIEW MNPUPOAHOM Cpelbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa J>KMUBBIE OPTraHU3MBI OMPEIACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hannume mpakTH4YecKux HaBBIKOB TUIAHHUPOBAHUS M OCYIIICCTBICHUS

13.1

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HU3YUCHUC U OIIMCAHUC (I)I/IBI/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC

C q)HSPILIeCKI/IMI/I nu XUMHUYECKUMU SIBJICHUSMMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IIPU3HAKY [IPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

U3y4eHHe CIIOCOO0B pa3JeieHus cMecer

13.3

NOJYy4YeHHUE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHNEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIEH

pacTBOPEHHOIO BeLIleCTBa

MIPUMEHEHHE WHIUKATOPOB (;mrakmyca, METHJIOpaHkKa H
denondranenna) A ONpeNeNCHHUS XapakTepa Cpelbl B PacTBOpax
KHCJIOT U IISJI0YeH

WCCIIC/IOBAHUE U ONHMCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHUE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIAMH METAJVIOB,  PAaCTBOPUMBIMHU 51 HEPACTBOPUMBIMHU
OCHOBaHMSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHHUNA;
BBHITECHEHHWE OJHOTO MeTaula JAPYrUM M3  pacTBOpa  COJH;
ucciaenoBanre aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHS U

MUHKA

13.7

13.8

pelIeHre IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKHX COCIUHEHHI; «INEeKTpoIUTHYECKAS
aucconuanusay;, «BakHeWnme HeMeTallbl M WX COCIUHECHUSY,

«Baxkneiie MeTalIbl M UX COSANHECHU

XUMHUYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBl aMMOHUS, MarHusl, KaibIl¥s, aTFOMHHHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYMmeHnue:

14.1

14.2

NpEACTAaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAMH, IPOUCXOOAINIUMA B MaKpO- 1 MUKPOMHPE,

0OBACHSITH MPpUYUHBI MHOT 006pa31/151 BCIICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHU A

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOIBI  XUMHYECKUX
3JICMCHTOB. HpOCTBIG " CJIOXKHBIC BEUICCTBA.
Xumuaeckas (bOpMYJ'Ia. BanenTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. CTEIleHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJISIpHAs Macca. MaccoBas 701 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KomuuectBo BemectBa. Mok, Mousipaass macca. Mousipabiii 00bEM  Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ou3nyecKkue U XUMUYECKUE SBIICHUSA. XHUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

[lepuoanueckuii 3akoH u Ilepuoguyeckas cucreMa XUMHUYECKUX AJIEMEHTOB

.. MenneneeBa. CTpoeHHe aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XMMUYECKHUX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoast u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XHMHUYECKHX 3JEMEHTOB

Ilepnonnueckoit cucrems! J.11. Menneneena

2.3

BaKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
NnepuoaoB, Kaliusd, KaJlbIHsd (pazu/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYECKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXXCHHEM DJJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

3.1

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHast (TONsipHasi M HETMOJSIPHAsi)  CBSI3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX JJICMCHTOB. Hounnasn CBS3b.

Meramnudeckas CBI3b




3.2

Tumnel KpUCTAIIMYECKUX PEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEHIETKHM U BHUIA

XAMHUYECKOU CBA3U

4.1

4.2

Baxuelime npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. Mertannsl 1 uX COCOAUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC) u
HecosieoOpa3yroniye; OCHOBaHMW (IIEJIOYM W HEPACTBOPUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKale u  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IIPOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

4.4

duznyeckre W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiud, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. 3H€KTpOXHMH‘IeCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTalJI0OB

duszndyeckrue U XMMHYECKHE CBOMCTBA BOOOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOIA, AMMHUAKA

4.5

®uznyeckue U XUMHUYECKHE CBOMCTBa OKCcHMIOB HeMeramwioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuus(IV). ITonyyenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamioB [A-IIIA rpymn, munka, menu(ll) u
xenesza(ll, III). [Tony4yeHne okcua0B METAIIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). llomyueHwe ocHoBaHMT U
aM(pOTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOAOPOIHOM, CEpOBOAOPOAHOIM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroibHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucior
O6ume xumMuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

HOJ'IyLICHI/IC, CO6I/IpaHI/IC, pacno3HaBaHue BOJOpOAA, KHUCIOpOJdd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu

4.11

[ToryueHne amMMuaka, cepHOW M a30THOM KUCJIOT B MpoMbIIUIEHHOCTH. OO01iue

CITIOCOOBI TMOJIYYCHUA MCTAJIJIOB




4.12

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYecKuX peakuuid Mo pa3InyHbIM IMPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

5.2

5.3

54

5.5

TennoBoil 3¢ heKT XMMHYECKON peakIuy, TEPMOXUMHUYECKIE ypaBHEHU. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMUS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakui. OKHUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OajaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakuu

Teopust aneKTpoIUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JeKTPouThl. CHIIbHBIE U ci1a0ble 37eKTPoauThl. CTeneHb Auccouanum
Peakuuu moHHOro oOMeHa. YcCloBHs MPOTEKAHUS PEaKUUH HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXarolas cpeaa

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBas[ ImoMoump IMMpru XUMHYCCKUX OKOTraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaloIew cpeabl  (KUCIOTHBIC — JOXK[IH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHTpauus BemiectB (ITJAK). Ponp xumum B
pPELICHUH HKOJOIMYECKMX MpolieM. YcCuieHHe MapHUKOBOro »(dekra,

paspyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U MX COCIUHEHUN B
OBITY, MEIWIIMHE, TPOMBINUIEHHOCTH W CEIbCKOM xo3siicTBe. [lpumeHenue
METaJUIOB M CIUIABOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coenHeHUH. [IoHATHE 0 KOPpO3HH METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UH

[IpupogHble UCTOUYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(PTh),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHrn4cCKuX BCEHIECCTBAX KaK O COCAMHCHHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, alICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IToHATHE 0 OMOIOTMYSCKH BasKHBIX BCHICCTBAX: XHpaX, 6em<ax, Yrj€eBoaax — U Uux

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmyrnaM XUMUYIECKIX COCTUHEHUI
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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